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When I was a child, I had a few secret wishes:


	Becoming a great football player: Given my limited football ability, I soon forgot this one.

	Becoming a rock star: Although I love playing drums and piano, I knew this was not my main path.

	Teaching a computer to do what I want: I started coding when I was a small child and this dream soon became reality; not by becoming the best coder in the world, but by being able to adapt to new technologies quickly and productively.

	Being able to draw like a real artist: No chance here – I've literally no artistic skills.

	Writing a book.



Writing a book is something that has always been on the list, but I've never had the skill to be a poet or a novel writer. A few years after the start of my career in the Salesforce world, and a few years before my first Salesforce MVP nomination, I casually started to write my own blog, Nerd @ Work, because I discovered that I had something to tell people: not philosophy, not an amazing drama, but my experience on the Salesforce platform. Who was the audience? The Salesforce Ohana, and I was surprised that people liked what I had to say (again, not art but solid technical stuff). This commitment to the community lead me to the unexpected Salesforce MVP nomination and, at the time of writing, I'm approaching my fifth nomination (fingers crossed).

But writing a blog is not like writing a whole book:


	With a blog, you don't have the same commitment: You can write whenever you want.

	With a blog, you don't need a logical thread: You can write whatever you want.

	With a blog, you just keep writing on and on: There is no end and there are no milestones.



That's why I started to think that I could end up with a whole book about the Salesforce platform, but honestly, I didn't have a clear idea of what to write about or whom the book should be targeted at.



And just while I was compiling a list of possible book titles, the Packt team appeared and proposed that I should write the very book that you are now reading – how strange life is!

Writing this book has been a great challenge that has involved countless weekends and nights passed reading, studying, deepening my knowledge, and writing and reviewing this content. 

Although the Packt team and I fixed few mid-term milestones, I only had one milestone in my mind: reach the last chapter, and I was surprised that, chapter after chapter, I really did end up finishing the book.

Childhood dream: check!

As a Salesforce developer and architect with more than 10 years' experience, I always say that any Salesforce technician should have strong administration skills, and I usually suggest that my young colleagues start their career with the Salesforce Advanced Administrator certification rather than the Platform Developer I certification. 

Since I was writing about a journey to the Salesforce Advanced Administrator certification, I knew that I had to not only pour all of my experience into the book, but also change my point of view: explaining advanced concepts to trailblazers who have potentially never had the chance to write a single line of code. Believe me, it's not the simplest thing to do, given that I'm a developer at heart who prefers to show code rather than explain how an algorithm works...why? Because it's easier for my brain.

While I was having to cover most of the Salesforce topics required for this certification, I tried to maintain a simple and trivial style to keep the storytelling funny and interesting, more or less like I try to do on my blog, without losing sight of the main target: helping you successfully gain the Salesforce Advanced Administrator certification.

There is no one size fits all rule, and I don't have the perfect recipe: study; experiment with configurations; and consolidate your knowledge with the reference links provided to official Salesforce docs, trailblazer's blogs, and Trailhead modules. But, most of all, trust yourself – don't be afraid to schedule your exam and face this certification. 

This book has been written to give the Salesforce Ohana another way to master the Salesforce platform and I really hope that, by the end of the last chapter, you'll feel more confident in your increased chances of successfully passing this hard, yet useful, certification and confirming that you are a, #AwesomeAdmin.
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This book is suggested to Salesforce administrators who want to maximize their administration skills by having a deeper knowledge of the Salesforce CRM's key features. As a developer at heart, I suggest that you read all the topics that are covered in this book, because I think that a great developer should also have a strong administrator background.
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This book covers all the topics of the Salesforce Advanced Administrator certification, comprising 17 chapters contained in 7 sections.

Section 1, Security, Access, and Organization Management, deals with security concerns, monitoring, and change management.

Chapter 1, Secure Data Access, discusses how the administrator is the key holder of a Salesforce organization, the guardian of the company's data. As such, their main concern is protecting this valuable asset. The correct object permissions mean that users can only shape data in accordance with the permissions of that user, while planning the right sharing strategy means users will only see the subset of records that they are authorized to read and/or write, thereby delivering coherent and safe business processes.

Chapter 2, Auditing and Monitoring, is where we will learn how to take control of our organization by monitoring key metrics: user login histories, data usage, setup changes, record field histories, debug logs, and events.

Chapter 3, Change Management, teaches you about the different Salesforce organization types (such as sandboxes, developer organizations, and production organizations). We will also learn how to master change management with change sets and see what other tools can be used to move organization configurations from one organization to another, and we'll learn how to pull and push data using Data Loader.

Section 2, Data Model Management, is all about extending custom objects with relations, advanced formulas, and picklist management.

Chapter 4, Extending Custom Objects, covers the creation of advanced object relationships to support the most complex business cases. You will master validation rules to ensure optimal data quality and consistency, and manage picklist values to increase consistency between objects.

Section 3, Sales and Service Cloud Applications, is about delivering sales cloud and service cloud features to unleash sales strategies and service support for your sales reps and service agents.

Chapter 5, Support Sales Strategies with Sales Cloud Features, explores how to set up and manage products, customize product scheduling settings for the right payment and delivery constraints, and handle price books to organize prices to deliver to customers. Also, we'll delve into using quotes to deliver product pricing propositions to customers, configuring templates to deliver the right information to customers, and using collaborative forecasts to predict sales revenues and quantities from your opportunity pipeline.

Chapter 6, Service Cloud Applications, looks at how to empower service support and use Salesforce Knowledge to create a powerful knowledge base integrated within service processes. Also, we will learn how to use entitlements and milestones to enforce a customer service level agreement. The other topics we'll learn about include delivering efficient service channels with LiveAgent and omnichannel configuration, integrating with your Salesforce console app, and streamlining the way you create, manage, and view cases with case feed configuration.

Section 4, Data and Content Management, covers increasing data quality with duplication rules and managing files with Salesforce CRM Content.

Chapter 7, Improving Data Quality with Duplicate Management, dives into keeping data clean and accurate to ensure quality: defining duplicate policies for real-time local management, and scheduling duplication jobs for organization-wide management. Also, controlling matching rules to customize how Salesforce identifies duplicates and the way that users are notified when a match is found will be discussed.

Chapter 8, Salesforce CRM Content Management, goes into depth on how to use Salesforce CRM Content to organize, share, search, and manage all types of files within our organization. Setting up content, managing the publication of files, organizing files in libraries, searching files, and using content delivery to convert documents into web-optimized versions for online viewing will be the other learning areas of this chapter.

Section 5, Reports and Dashboards, introduces you to report creation and how to visualize complex dashboards.

Chapter 9, Mastering Reports, teaches you about reports, which give us access to our Salesforce data. Using report types to select targeted objects, selecting the required fields to be displayed, setting up filters to narrow down results, scheduling reports, subscribing to reports to receive notifications, reporting key metrics, and organizing reports to speed up searches will be the key things you will master in this chapter.



Chapter 10, Visualizing Key Metrics with Dashboards, is where you will learn how to use dashboards to understand changing business conditions so that you can make decisions based on the real-time data that is gathered by reports. Learning how to build dashboards based upon data from reports, displaying data using different kinds of charts, filtering dashboards, running dashboards with different users, managing dashboards, running schedules, and subscriptions will be the main things that are covered in this chapter.

Section 6, Process Automation, is concerned with implementing Salesforce automation with workflows rules, approval processes, Process Builder, Lightning flows, and custom Apex code.

Chapter 11, Automation with Workflows, takes you through how to deliver point-and-click automation to your business processes by leveraging workflow rules. Creating different kinds of automated actions, such as field updates, email alerts, outbound messages, and task creation will also be explained in this chapter.

Chapter 12, Automating Record Approval with Approval Processes, moves on to specifying all the steps required to approve a record, which includes defining the rules and activating the processes. Advanced examples of these concepts will also be present in the chapter.

Chapter 13, Lightning Process Builder, takes workflow rules to a new level with Process Builder, looking at defining criteria based on objects or platform events to trigger action groups, which consist of immediate or scheduled actions. Troubleshooting a process to understand why errors are arising in order to speed up debugging will also be covered in this chapter.

Chapter 14, Lightning Flows, will cover flows, which actually collect data and perform actions in our Salesforce organization or an external system. We will also learn about using screen flows to collect data from agents or customers (for example, tutorials or wizards) and explore using autolaunched flows, which are flows that are launched after a record is changed or a button is clicked.

Chapter 15, The Coding Approach, shows you that when deeper customization is needed, the coding approach is a win-win situation. Understanding how Apex triggers can deliver complex automation for your processes when the point-and-click approach is not enough, and evaluating Visualforce and Lightning component adoption when user experience constraints necessitate coding magic, are the core learning areas in this chapter.

Section 7, Taking Your Certification Exam, prepares you for exam day and tests your skills with two mock tests.



Chapter 16, Tips and Tricks for Passing Your Exam, teaches you how to really get the most out of this book in terms of passing the exam, preparing you for the Salesforce Advanced Administrator certification, and showing you the best ways to increase your score and get that certification.

Chapter 17, Mock Tests A and B, contains two complete mock certification exams to help you measure your preparation level.
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Although this book covers most of the topics of the exam from scratch, knowledge of the following base concepts is regarded as having already been acquired by the reader:


	The Salesforce Platform architecture

	Standard object definitions and features in Sales Cloud and Service Cloud (accounts, contacts, opportunities, cases, and so on)

	Data model customization (custom objects, custom fields, validation rules, record types, and so on)

	User interface customization (page layouts, Lightning pages, applications and tabs, and so on)

	Basic profiles, roles, and user management

	The basic Salesforce object-sharing model

	Process automation features (workflows, flows, Process Builder, and so on)

	The difference between declarative and programmatic customization
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You can download the example code files for this book from your account at www.packt.com. If you purchased this book elsewhere, you can visit www.packt.com/support and register to have the files emailed directly to you.

You can download the code files by following these steps:


	Log in or register at www.packt.com.

	Select the SUPPORT tab.

	Click on Code Downloads & Errata.

	Enter the name of the book in the Search box and follow the onscreen instructions.





Once the file is downloaded, please make sure that you unzip or extract the folder using the latest version of:


	WinRAR/7-Zip for Windows

	Zipeg/iZip/UnRarX for Mac

	7-Zip/PeaZip for Linux



The code bundle for the book is also hosted on GitHub at https://github.com/PacktPublishing/Salesforce-Advanced-Administrator-Certification-Guide. In case there's an update to the code, it will be updated on the existing GitHub repository.

We also have other code bundles from our rich catalog of books and videos available at https://github.com/PacktPublishing/. Check them out!
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We also provide a PDF file that has color images of the screenshots/diagrams used in this book. You can download it here: https://static.packt-cdn.com/downloads/9781838643898_ColorImages.pdf.
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There are a number of text conventions used throughout this book.

CodeInText: Indicates code words in text, database table names, folder names, filenames, file extensions, pathnames, dummy URLs, user input, and Twitter handles. Here is an example: " The Trigger keyword comes in handy as well and gives us access to current record values (and even to old ones):"

A block of code is set as follows:

1. trigger OpportunityTrigger on Opportunity (before insert, before update,
2. before delete, after insert, after update,
3. after delete, after undelete) {
4.     //code goes here...
5. }

Bold: Indicates a new term, an important word, or words that you see on screen. For example, words in menus or dialog boxes appear in the text like this. Here is an example: "The User License field is one of the mandatory fields of the Salesforce user object."

Warnings or important notes appear like this.

Tips and tricks appear like this.
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Feedback from our readers is always welcome.

General feedback: If you have questions about any aspect of this book, mention the book title in the subject of your message and email us at customercare@packtpub.com.

Errata: Although we have taken every care to ensure the accuracy of our content, mistakes do happen. If you have found a mistake in this book, we would be grateful if you would report this to us. Please visit www.packt.com/submit-errata, selecting your book, clicking on the Errata Submission Form link, and entering the details.

Piracy: If you come across any illegal copies of our works in any form on the internet, we would be grateful if you would provide us with the location address or website name. Please contact us at copyright@packt.com with a link to the material.

If you are interested in becoming an author: If there is a topic that you have expertise in, and you are interested in either writing or contributing to a book, please visit authors.packtpub.com.
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Please leave a review. Once you have read and used this book, why not leave a review on the site that you purchased it from? Potential readers can then see and use your unbiased opinion to make purchase decisions, we at Packt can understand what you think about our products, and our authors can see your feedback on their book. Thank you!

For more information about Packt, please visit packt.com.
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In this section, you will learn how to efficiently manage your Salesforce organization by mastering data access security and record sharing, and enhancing monitoring and auditing. You will learn about best practices so that you can handle change management and data across different organizations.

This section includes the following chapters:


	Chapter 1, Secure Data Access

	Chapter 2, Auditing and Monitoring 

	Chapter 3, Change Management
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In each Salesforce organization, the administrator is the key holder: they are the guardian of the company's data and thus their main concern is protecting this valuable asset. The right object permissions shape data according to the kind of user who accesses it, while planning the right sharing strategy enables users to see only the subset of records they are authorized to read and/or write, thus delivering coherent and safe business processes.

In this chapter, we will learn about the following topics:


	How data security is handled within the Salesforce platform

	The difference between profiles and permission sets to define what users can do

	Setting up record-level security to restrict/allow access to data depending on the user's shape

	The Salesforce sharing model (from organization-wide default sharing to manual sharing), which determines which objects can be accessed by whom

	Setting up Enterprise Territory Management for a territory-based record-sharing model

	Handling sharing in Salesforce communities to give external users access to data
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With tens (or even thousands) of users in your Salesforce organization, choosing the right way to make data visible is an administrator priority: you have to control who sees what and you need to be aware of all the options your Salesforce customer relationship management (CRM) provides.

It's not a coincidence that secure data access is the first subject we are going to study in this book.



In my 10 years' experience, being able to master data access management has always been the key to better data organization, better platform performances, better CRM usability, and of course better customer satisfaction.

Plan the right data sharing and visibility policies at the beginning of your project's journey, along with your data model and business processes. This will prevent your team from strong headaches when the project goes on and no one has ever pictured how users should see data – believe me, doing this important design step at the end of the project is a nightmare.

Data is your number one CRM resource, so use it carefully and with be conscious of it. Let the Salesforce platform take care of it and gently bring your sharing model to life.
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Like in most applications, every data story begins with a user: they authenticate against the application, they are recognized by their credentials and profile (we're not talking about Salesforce profiles but the generic set of powers a specific kind of user has), and then they are allowed to access the application's features and a subset of the data.

A Salesforce user is identified by their license. The User License field is one of the mandatory fields of the Salesforce user object:



License selection with user creation

The available licenses can be found in Setup | Company Settings | Company Information, in the User Licenses section:



Salesforce Company Information – list of available licenses

The number and type of available licenses you have depends on what your company or your customer has agreed to with Salesforce.

For a complete list of available pricing tiers and products, please refer to https://www.salesforce.com/editions-pricing/overview/.

We can reasonably divide licenses into three groups regarding data sharing:


	Full sharing model usage users/licenses: Users within this category have full access to the Salesforce sharing system. Some objects may not be accessible (for example, the free edition cannot access base CRM objects), but the engine is still there and configurable. This class of users is usually referred to as internal users.

	High volume customer portal licenses: Users within this category do not have access to the sharing model. Instead, sharing is enabled by matching user fields with other object's relations (for example, the contact lookup on the user is used to provide access to cases with the same contact value). This class of users is generally used in Salesforce communities.

	Chatter-free license: This category doesn't have access to the sharing model or any CRM object (standard or custom) and it features collaboration-only access (chatter, groups, and people, to name a few).



For further details on licensing that are out of this scope, have a look at the Trailblazer Community documentation at https://help.salesforce.com/articleView?id=users_licenses_overview.htm.

In a few words, the license constrains the kind of powers a user has, which is then delivered with profiles and permission sets. We'll take a look at these in the upcoming sections.
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One of the first steps when designing a new Salesforce CRM implementation is to set up data access using the sharing model engine. This specifies who can see what!

To understand how this works, have a look at the following diagram:



Salesforce sharing architecture


Profiles determine Object-Level Security (OLS) and Field-Level Security (FLS). They control which objects a user is allowed to access (right or write capabilities) and which fields are visible and editable. You can create a fine-grained view of what's available for a specific object type.

Your implementation may require that the Sales team shouldn't be able to see the account's billing information. Using FLS, you can hide those fields from the sales representative profile. On the other hand, the service team should not be able to access quotes objects: remove any read access to the quote object on the service team profiles.

Permission Sets contains mostly the same attributes as profiles but they are usually added to specific users to provide additional permissions that their sole profile does not grant (it's like giving more powers to selected users). This allows them to create a small set of profiles (that applies to most users, thus reducing the amount of time needed for profile maintenance) and apply permission exceptions to given users without the need to create a brand new dedicated profile.

Supposing you already know what page layouts are, while page layouts define which fields a user can see or write to in that specific view of the record, FLS is org-wide, which means that if a profile cannot access a specific field even though a layout is set to display it, it will never be accessed by that profile.

That's why layouts are used to organize data rather than limit its access (for example, a sales user should read the contact fields on a given case with the Contact Request record type, even if he is not interested in reading those fields on the Payment Confirmation record type, but at the profile level the FLS on those fields are not changed).

After profile configuration, record-level access configuration comes next:




	The Organization-Wide Defaults (OWD) define how users have access to each other's records: when you want to protect an object, you set up the most restrictive access type (for example, Private) and then use the other available tools to give wider access to specific subsets of users. Let's say a specific profile has access to read and write on the case object: if OWD is set to Public Read Only, a user can read all the cases but won't be able to update them unless they are the owner of the record or are allowed to due to the other sharing features.



The OWD is the only configuration that can restrict user access to a record. Remember that this concept is at the base of the Salesforce sharing model.


	Role hierarchy represents a hierarchic view of the company's employee structure (such as an organization chart). This level of sharing defines how records are shared across the hierarchy (for example, sales managers can see all the records that are owned by their sales representatives).

	Sharing rules are exception rules that can give wider access to records or a group of users who shouldn't actually see those records because of OWD and Role Hierarchy configurations.

	Sharing sets/groups are used to share records with Salesforce community users.

	Users can be given the power to share records they own with other users who don't have access to them otherwise. This is called manual/Apex sharing, and although it's not an automated configuration, it gives your users the needed flexibility to work with their team members.



Manual sharing is removed when the record's owner changes or when that specific manual sharing doesn't add more access than the default OWD access level.


	Use team sharing to grant access to specific records (for opportunity, account, and case objects only): the record's owner (or users who are higher in the role hierarchy or administrators) can create a team granting read-only or read/write access to their team users to access the record. You can only have one team per object.



Developers can create this kind of sharing programmatically.


	Territory hierarchies is a feature that's specific for accounts, opportunities, and their child records (records that have a master-child relation with them). You can provide access to records based on specific one-dimensional division (for example, business units, zip code, and country) using territory sharing rules, which are recalculated every time the record changes its territory-linked fields.

	Apex sharing is the most powerful and granular feature that can give your sharing needs the right way to control record access if the previous features are not enough or don't apply to your sharing model. Developers can create algorithms to programmatically share objects with whichever users/groups they need to.





One final kind of sharing is implicit sharing, which is related to specifically standard objects and is a native feature that cannot be switched off. Parent implicit sharing means that if a user has access to opportunities, cases, or contacts, they also have access to the parent account. Child implicit sharing is the opposite; it gives users access to child objects (contacts, opportunities, and cases) to the owner of a given account: the administrator can set up read, write, or no access for child sharing in the role definition.

The following diagram summarizes the previous concepts:



Sharing model flow

Let's dig deeper into each way we can grant access to records.
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Profiles define how users can access data and the whole Salesforce application.

There should be one profile per user and one license type per profile – easy to remember. Also, more than one user can share the same profile.

Your organization comes with standard profiles that (there are exceptions for some Salesforce editions, such as contact manager, group edition, or essentials edition), you can customize a few permissions for on a standard profile or clone (creating a new custom profile) so that you have full access to its customization (for example, custom object access, field-level security access). The only thing you cannot change is the license type related to a profile.

Permission sets are similar to profiles with a simple difference: you can assign zero or more permission sets to a single user, thus providing additional capabilities that are not set up in the base profile. This increases permissions attribution granularity when creating simple profiles with few capabilities and granting users different powers as needed (sometimes, a Salesforce user can have both sales and service capabilities, but you don't want to create a profile with both permissions).

You may ask the following question:

"Can I use custom profiles only, instead of permission sets?"

You definitely can, but only if your users have clear permission needs and their operative role in the CRM is well defined, which is usually not the case. The business can ask for the sales representatives to be able to access and edit cases, though some service agents may be required to edit opportunities, which are a sales representative's unique permission. If you have to take into account any exceptions when setting up permissions, you would end up with tens of custom profiles, a task that can be time-consuming. Instead, you should deliver some base and exclusive profile configuration and provide a class of permissions using permission sets to specific users when needed (a user can have only one profile but can be related to multiple permission sets).

To see what features are available in profiles and permission Sets, please refer to https://help.salesforce.com/articleView?id=permissions_about_users_access.htm&type=5.

You can edit a profile with two different interfaces: the enhanced profile user interface and the original (or standard) profile interface.





To enable the Enhanced Profile User Interface, click on Setup | Users | User Management Settings and enable the Enhanced Profile User Interface flag:



Enabling the enhanced profile user interface

This interface is a more powerful profile editing page that supports all the settings that are provided by the original interface: the main enhancement is the capability to search for settings as opposed to the original interface, where all the main options are in a single page. To switch from a master setting to a child one, you need to browse different pages.

From now on, we'll be using the original interface.

Let's briefly look at every section on the profile editor page:


	Profile Detail: This section contains the main details of the profile, including whether it is a standard profile or a custom one. This section is editable on custom profiles only.



A custom profile is a profile that's created upon cloning a standard profile.


	Console Settings: Edit layout assignment in Salesforce console apps.

	Page Layouts: This section is used to assign layouts to records (and record types if the object has at least one record type).

	Field-Level Security: For each object, this defines which fields are visible and editable.

	Custom App Settings: This decides which Salesforce applications are accessible by the user and which ones are the default ones.

	Tab Settings: Like the Custom App Settings section, we can choose which tabs are enabled or hidden.Record Type Settings: For any object that supports record types, you can allow users to use them when creating a new record, thus allowing users to have access to specific business processes.

	Administrative permissions and General User Permissions: This section contains all the administrative settings and general permissions (such as the View All Data and Modify All Data superpowers). This section can only be edited for custom profiles.

	Standard Object Permissions, Custom Object Permissions, and Platform Event Permissions: These sections define the OLS, that is, CRUD operations and the View All and Modify All superpowers, which allow the user to view and modify all the records of a given type. Platform events can only be configured with read or create access.

	Session Settings and Password Policies: These sections display profile-specific session settings (such as session duration and security level) and everything about password management that overrides the Setup | Security | Session Settings and Password Policies org-wide settings.

	Login Hours: Define when a user should be able to log in to Salesforce.

	Login IP Ranges: Defined the origin IP addresses that are considered safe to access your Salesforce organization (there's a restriction on a company's IP ranges). Within this range of IPs, users won't be asked for an activation pin (this is sent via email or SMS). You can also restrict this to org-wide login so that it's executed from within this range in Setup | Security | Session Settings.

	Enabled Apex Classes Access and Enabled Visualforce Page Access: From here, you can enable access to Apex classes (for example, enable a user to access a specific custom Apex web service) and Visualforce pages (for example, access to a specific Visualforce wizard).

	Other permissions:

	External Data Source Access: Access to external records (defined in Setup | Integrations | External Data Sources).

	Named Credential Access: Access to specific external web servers (Setup | Security | Named Credentials).

	Service Presence status: Available presence statuses (for example, live chat operator status such as Active, Away, or Offline. Go to Setup | Features Settings | Service | Omni-Channel | Presence Statuses to do this. Note that you need Omni-Channel activation).

	Custom Permissions: Allows profiles to have custom permissions that have been designed to modify a Visualforce or Lightning component's behavior on the developer side and validation rules on the administrator side (Setup | Custom Code | Custom Permissions).

	Default Community: Default Salesforce community (if any).







If you want to create a new custom profile, you only have to jump to the standard profile you want to modify (or choose another custom profile that's already set up) and click the Clone button, which brings you to the following page:



Cloning a standard profile

From now on, the profile will be completely customizable and will be listed as a custom profile on the profile's Setup | Users | Profiles page:



Custom profiles on the Profiles page

Now, let's look at how we can create permission sets.
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Permission sets are, as the term suggests, a collection of permissions or settings that give users access to specific platform features/functions.

Permission sets are used to extend application feature access to users without changing their profiles.



Every setting you can apply to permission sets is also found on profiles (but not vice versa). A given user is related to only one profile, but it can be assigned to multiple permission sets.



Permission sets are not used to restrict permissions: you cannot use a permission set to revoke access to a specific object of a field if another permission set or user's profile grants this permission.

Think about a service user who has a service profile (cloned from the standard user profile) and can access only accounts, contacts, and case objects. A selection of service users can also directly contact prospect customers using lead data: using a Lead Access permission set, you can give the service user access to read and write leads.

This concept is valid for whatever kind of permission that's available on the permission sets.

You can create a permission set by going to Setup | Users | Permission Sets:







If you don't fill in the License field, you won't be able to see all the possible settings. Only use no license permission sets when you want to apply them to users whose license is allowed to enable it.

For example, don't create a no license permission set with the Author Apex setting if you plan to assign it to a chatter-free user.

The permission set editor uses the enhanced profile view:



The Session Activation Required flag is used to create permissions sets that are associated with specific kinds of sessions.

Let's say you have a mobile app that is capable of creating inventory custom objects (read, create, and edit). However, if the same user accesses the Salesforce application on their desktop, they should not be able to edit any inventory record; session activated permission sets can only be activated if the session has been created from that mobile app. For more information on this topic, please refer to the following Salesforce Help article: https://help.salesforce.com/articleView?id=perm_sets_session_map.htm.

The following limitations apply for the maximum number of permission sets that can be created in a given organization:




	Personal edition
	Contact manager
	Group edition
	Essentials edition
	Professional edition
	Enterprise edition
	Unlimited and performance edition
	Developer edition



	N/A
	1
	5
	10
	1,000
	1,000
	1,000
	1,000
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The first level of access type is Object-Level Security (OLS), as we saw previously on the profile edit page:



These kinds of operations are usually referred to as CRUD operations:


	Create

	Read

	Update (or Edit)

	Delete



Some of them respect sharing configurations while some do not:


	Read: Users can view records of this type if the sharing settings allow them to (sharing respected).

	Create: Users can create and view records (sharing respected regarding the read operation); that is, you cannot have Create without Read enabled.

	Edit: Users can edit and read records (sharing respected); there can be no Edit without Read.

	Delete: Users can read, edit, and delete records (sharing respected); there can be no Delete without Read and Edit.

	View All: Users can see all the records of this object and thus sharing is not respected.

	Modify All: Users can read, edit, delete, transfer, and run approval on all the records of this object, thereby overriding the sharing settings.





View All and Modify All work like the View All Data and Modify All Data user permissions on profiles, but there should be a better alternative to convey better access granularity to records.

Object accessibility causes the object's tab to be visible to a given user.

View All Data and Modify All Data permissions should be granted to administrators only as they should be the only ones who can view every record in your organization.
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The concept of Field-Level Security (FLS) is easily pictured in the FLS settings for a given profile's access to an object:



You can define Read Access and Edit Access on fields (Edit Access requires Read Access). If you remove Read Access from a given field, the user won't be able to see that field on the object layout, even if the field has been added on that layout.





The same applies to Edit Access. If the record is in edit mode but the current user doesn't have Edit Access to that field, the field won't be writable.

Required fields (marked as required or master-detail fields) will always have read and edit access, while system fields (such as Created By or Created Date) will always be read-only.

You can enable editing for audit fields for imported records only. Go to https://help.salesforce.com/articleView?id=000171151 for more details.



You should prefer FLS to layout-specific field configurations since it reduces the number of required layouts and makes field access coherent across profiles and record types.

If you want to see what determines field access, jump to Setup | Object Manager, look for any object, click on Fields & Relations, select any field, and click on the View Field Accessibility button to see the following display:



For every record type (if any) and profile, you will have a picture of field accessibility (Hidden, Read-Only, or Editable) on the assigned profile.
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Once you have selected which objects and fields a user can have CRUD access too, you need to know how to control record-level access. We can do this using Salesforce's sharing settings.
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To define the Organization-Wide Defaults sharing settings, go to Setup | Security | Sharing Settings:



A selection of standard objects and all custom objects can be set in this page.



This OWD page is meant for setting the most restrictive access to a given object. This means that, from now on, you can ask an administrator to only grant additional access and not restrict it.

By default, Salesforce uses role hierarchies to grant access to records to the users that belong to roles above a given user hierarchy. This means that if a user owns a record (whose object is set as Private in the OWD, so it should be only visible to its owner), using hierarchies, the manager user who is above that role can access the record as well.

You can disable hierarchy access by unflagging the Grant Access Using Hierarchies flag for custom objects only. Role hierarchy will no longer be enforced, but users with View All, Modify All, View All Data, and Modify All Data access will still be able to access that record.

If you change an object's OWD to a wider value (for example, from Private to Public Read-Only) the visibility is updated instantly: users who weren't able to access the records will immediately be allowed to do so.

If you restrict access (for example, from Public Read/Write to Private), Salesforce will start a recalculation that could take hours to complete, depending on the size of the dataset.

Be smart when planning your OWD changes. Once the calculation has been completed, you'll receive a confirmation system email.

The OWD settings have the following values (a selection object has specific values that differ from this list):


	Controlled by Parent: If a record is a child of another kind of record (for example, a contact is parented to an account), you can give this record the same access level as its parent. If a user can edit an account, then they're allowed to edit its children contacts as well. When a custom object is a master-detail child of a standard object, the only available value is Controlled by Parent and it is not editable.

	Private: Only the record's owner and users above their role hierarchy can view, edit, and report on the record.

	Public Read Only: The record is viewable and reportable by any user, but it can only be edited by its owner and users above the owner's hierarchy.

	Public Read/Write: The record is viewable and editable by any user in your organization. Only the owner can delete or manually share the record.

	Public Read/Write/Transfer: Available only on cases and leads, the transfer operation allows a record to be transferred of ownership, but only the owner can delete or manually share it.

	Public Full Access: Available only on campaigns, this allows all users to read, edit, and delete a campaign, regardless of whether they are the owner or not.



A user object has the following two available values:


	Private: A record is accessible by the owner (that is, the same user) and by the users on the hierarchy above it.

	Public Read-Only: The record is accessible by any user in the organization.



In order to improve recalculation performance, you can enable External Organization-Wide Defaults and change the way records are shared with external users (such as customer community users).

Some types of external users are as follows:


	Authenticated website users

	Chatter external users

	Community users

	Customer portal users

	Guest users

	High-volume portal users

	Partner portal users

	Service cloud portal users



It's good practice to set the Default External Access to Private and then extend accessibility using, for example, sharing rules or sharing sets for the external users only.

External access can be set for the following objects:


	Account

	Asset

	Case

	Contact

	Individual

	Opportunity

	Order

	User

	Custom objects



Remember that the external access level cannot be more permissive than the corresponding internal access level.

To enable external OWD defaults, click on the Enable External Sharing Model button on the Setup | Security | Sharing Settings page. All external default values are matched with the internal settings.

If you want to disable this setting, revert all the external values so that they match the internal ones.
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With role hierarchies, users can have access to records that are owned by or have been shared with users below their hierarchy. In a few words, the CEO (the person with the highest role) can see any record owned by any user, while the Sales Manager can see records that are owned by or have been shared with sales representatives but cannot see records owned by Service Manager users.

This applies to objects with OWD set to Private or Read Only because of the principle that sharing can grant wider access and not restricted access.

This sharing method can be enabled on the OWD Grant Access Using Hierarchies setting and can only be disabled for custom objects.

To set up roles, go to Setup | Users | Roles:



You can create up to 500 roles for your organization.

Every user should have a role, otherwise their data won't show up on displays based on their role (such as an opportunities report and forecast rollups).

System administrator users may not have the role set, but it is good practice to fill in this field, especially if these users own records. If a role is not set, it is likely that their records won't appear on reports/views.

You can always set the highest role (for example, CEO) for administrator users and not care about record visibility since system admins should have the Modify All Data permission, which grants access to the whole organization's dataset.

To avoid performance issues, no user should be able to own more than 10,000 records. If this is unavoidable (for example, the user is an integration user), assign that user a higher role to avoid complex sharing calculations.

If you have a huge number of roles and users, it is suggested that you use SOAP APIs (for example, a Data Loader) to increase efficiency (at least in the organization setup phase or when users change their role frequently).
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Sharing rules create exceptions for OWD settings and can grant wider access to public groups, roles, and territories.

Before we look at sharing rules in detail, let's talk about Groups.
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Groups are sets of users and can contain users, other groups, and all the users in a given role or territory hierarchy (or even the users below that given role/territory, that is, the so-called subordinates).

Your organization supports public groups, which are created by administrators and can be used by any user, and personal groups, which are created by any user and only accessible to them.

Groups can be created for the following reasons:


	For default sharing with sharing rules (only public)

	To share a record with other users (both public and personal)

	To share a Salesforce CRM Content library (only public)

	To assign users to a selected action on Salesforce Knowledge (only public)



Since public groups are involved in sharing calculations to increase system performance, we need to take the following into account:


	Avoid creating groups with few users (use manual sharing instead).

	Don't adopt groups for users that need frequent move in and out.

	Don't nest groups for more than five levels deep.

	Enable Grant Access Using Hierarchies on the public group configuration, but only if that group doesn't include all internal users.



A group can contain the following:


	Users

	Public groups

	Personal groups (available only when creating personal groups)

	Roles (internal and subordinates, or internal and portal subordinates)

	Partner users

	Customer portal users
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Like any other sharing method other than OWD, sharing rules cannot restrict access to records.

To create a new sharing rule, go to Setup | Security | Sharing Settings, choose an object in the Sharing Rules section, and click the New button:





There are two different kinds of sharing rules:


	Owner-based: Record identification is based on ownership; for example, you can share an owned record with a given role or group

	Criteria-based: Record identification is based on the record's fields; for example, you can share a record that has the Internal Division custom field set to Utilities.



Criteria-based sharing rules are more expensive in terms of performance, but that's why you are required to create up to 50 criteria-based sharing rules per object. The overall number of sharing rules per object (owner-based or criteria-based) has a limit of 300.

Another thing to remember is that although criteria-based rules use record fields to calculate sharing and not its owner, role and territory hierarchy could still take place (if it's not been disabled for custom objects).

The following field types can be used for criteria calculation:


	Auto number

	Checkbox

	Date

	Date/time

	Email

	Lookup relationship (for the user ID or queue ID)

	Number

	Percent

	Phone

	Picklist

	Text (case-sensitive)

	Text area (case-sensitive)

	URL



You can set different values for the Text and Text area fields by separating them with a comma. 

If a field type you need for the criteria is not supported, create a workflow or trigger to copy that value into a text/number field.

You can even apply filter logic to create more complex criteria.

After you have decided which type of sharing rule you want to create, select the categories of users to share with (for example, roles, territories, or groups) and the sharing access level:


	Private: This is only available for associated contacts, opportunities, and cases (for example, Account Sharing Rule).

	Read only: Reads a record.

	Read/Write: Reads and updates a record.

	Full Access: Reads, updates, deletes, transfers, and shares records (just like its owner). 



Once a rule has been created, the Share with value cannot be updated.

Here is an example of an Account Sharing Rule:



It shares accounts with the Billing City of Pirri or Sestu that are in an Active state to users in the Eastern Sales Team role, giving them Read Only access to the account and the related contact, case, and opportunity objects (they are specific to the account object).



The following are some considerations about sharing rules:


	If you have multiple sharing rules for a given record, the widest rule is actually applied.

	You cannot add high-volume users to sharing rules because they don't have a role.

	Sharing rules apply to all records (new and old) and are applied to active and inactive users.

	Sharing rules are also recalculated every time a user enters/exits a role, a territory, or a group or when a user transfers the record to another user.

	Because sharing calculation can take a while, Salesforce puts in a background calculation job and notifies the user with a system email when the calculation is ready.

	Lead sharing rules don't apply to account, opportunity, and contact objects that are generated after lead conversion.





            

            
        
    
        

                            
                    Manual sharing

                
            
            
                
Manual sharing is the ability for a record's owner to give access to that record (and also other related records) to other users who are not necessarily included in their hierarchy. If you give another user access to an account record, that user would be able to access cases and opportunities.

At the time of writing, this feature is only available in Salesforce Classic (you can take a look at this at https://success.salesforce.com/ideaView?id=0873A000000LmluQAC).

To manually share a record, you must either be its owner, a user above the owner's hierarchy (if Grant Access Using Hierarchies is enabled for that object), any user with full access, or a system administrator.

The Sharing button can be displayed on a record page if its OWD is set to Private or Public Read-Only.

In the following screenshot, we can see that the account has a Public Read Only OWD:



By clicking the Add button, you can set up manual sharing for the record:





In the Search field, you can include the following information (depending on the features in your organization):


	Manager groups: All the user's managers

	Manager subordinates groups: All the user's managers and their subordinates

	Public groups: Groups defined by the administrators

	Personal groups: Groups defined by the current owner

	Users: All internal users

	Roles: All the roles in your organization

	Roles and subordinates: All the roles in your organization (not available if portals are enabled)

	Roles and internal subordinates: All the roles in your organization and all the users below that role hierarchy (no portal roles considered)

	Roles and internal and portal subordinates: Like the previous point, but with portal roles and users

	Territories: All the territories defined in your organization (if territory management is enabled)

	Territories and subordinates: All the territories with the users below the territory hierarchy



We can use the Find button to search for entities to share the record with. Once we have found them, we can move them into the Share With select list. Then, we can select the required access level (Full Access, Read/Write, or Read-Only).

Once saved, this is what you will see on the record's Sharing Detail page:





You can't share a record with another user unless they have read permission on the given object, and you can't share a record if the owner is an inactive user.
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When the sharing options aren't enough, or you simply need to share a given record automatically with a user or a group without changing its ownership, you can go with Apex managed sharing.

This kind of sharing is close to manual sharing but it is best used with Apex automation or external API calls (that is, the other system's operations directly into Salesforce).

To change an Apex managed sharing record, you need to have a Modify All Data permission: that's why this custom sharing is maintained even if the record changes ownership.

How to create Apex managed sharing rules is out of the scope of this book, and you need developers to achieve this kind of custom sharing. However, you may have to consider it when sharing policies are highly complex or the other sharing methods don't deliver the required level of sharing granularity.
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You can define account, opportunity, and case teams to ease collaboration on those objects and increase access levels for specific users in the team.
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An account team groups a number of users that work together to manage a given account record.

To enable account teams, click on Setup | Feature Settings | Sales | Account Teams. You'll see a new related list on the account object that lists all the team members.

Each member has a given role (that is, a picklist of the account team objects):





By doing this, you can set up any role you need for your business.

Team roles are informational values and don't have anything to do with role hierarchy sharing.

From the account team related list, you can click on the Add Team Members button to add account team members:



To add members, you need to have edit access on the account, while to edit or delete a member, you need to be the owner, a user above the owner's hierarchy, a user with full access on the record, or an administrator.

The account, contact, case, and opportunity access fields are used to open up access for an account and its related records (and not to restrict it).

Contact access is unavailable if the contact's OWD is set to Controlled by Parent.



A user cannot provide wider access to a record they don't actually have (if the owner has read-only access to the account, the added members would at least have read-only access). Instead, administrators can increase the access level.

You can add default teams to set a predefined set of people in your team.
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The concept behind opportunity teams is the same as account teams: a group of users working together for an opportunity.

Click on Setup | Feature Settings | Sales | Opportunities | Opportunity Team Settings and flag Enable Team Selling.

Member roles have the same values of account teams (Setup | Feature Settings | Sales | Team Roles), so consider this when changing the picklist values.

You can add a default team, an account team, or add new users:



The only access level you can open to the team's members is opportunity access:



The concepts of member creation and editing are the same as for account teams.





Opportunity teams cannot be used with private opportunities.
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Like account and opportunity teams, case teams are meant to enhance the service process: define people that can have access to the case.

These people can be actual users or contacts, provided they are customer portal users.

The core of this kind of team is the case team roles configuration (Setup | Feature Settings | Service | Case Teams | Case Team Member Roles):



From here, you can define which role has which access level on the case team. You can set Private, Read Only, and Read/Write access levels. Visible in Customer Portal allows users from the customer portal to see that member.

From the case related list (you probably need to manually add this related list on the case page layout), you can select users you want to be part of your team:



The same sharing considerations apply for case teams as well.
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There are some peculiarities and exceptions regarding the sharing model that you should be aware of.

The following are the peculiarities and exceptions regarding role hierarchy-based sharing:


	Contacts that are not parented to any account are inherently private, so they are visible to their owners and administrators. For this category, contact sharing rules are not applied.

	The same happens for notes and attachments with the Private flag enabled, which are visible only to the user who created them (and administrators).

	Events marked as Private are only visible to their owners and administrators.

	Role hierarchy is effective on users above them in the hierarchy, but only if they have the Read or Edit permission on the given object.



Regarding object deletion, a record can only be deleted by its owner, administrator, users above them in the hierarchy, or any user that has been granted full access sharing. For cases and leads, even though a user has public read/write/transfer access, only the owner (and administrator) can delete that record.

To add notes and attachments to a record, you should have read/write access to it and at least read access so that you can create activities or associate a child record with it.

When dealing with large datasets, consider changing the sharing model can have an impact on your system due to it having to recalculate the access level across your organization, which may take several hours to complete.

If you have more than 2 million accounts and have set up account teams and territory management, take a closer look at performance to ensure that you don't have any inherently complex sharing calculations that can cause long-running transactions.

If you need to bulk change the sharing model, you can ask the Salesforce Support team to activate the defer automatic sharing rule calculations feature. With this in place, you can make all the changes you need on the OWD/sharing model and then execute the bulk recalculation when administration work has finished.

Avoid having a small number of accounts with thousands of contacts, cases, or opportunities. This is called data skew, and it can cause performance degradation. Keep this in mind and make accounts have a children ratio no greater than 1:10,000 (the less the better). This also occurs with ownership skew, which is when a few users hold ownership of thousands of objects. If this happens, make sure that the user is out of the role hierarchy (the user's role field is not filled in) or it has a higher role (for example, CEO). This simplifies sharing calculations.

A final suggestion is not to consider account hierarchies related to sharing. If a user owns a parent account, this doesn't mean they can have access to the child accounts; they aren't related to role or territory hierarchies.
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The last way to share records is by aligning your company's sales territories hierarchy. This kind of sharing model is applied to account sharing and related opportunities.

At the time of writing, there are currently two different kinds of territory management:


	Original territory management

	Enterprise territory management



For the scope of the Salesforce Advanced Administrator certification, we'll describe the latter since original territory management will be retired in June 2020 (this announcement can be found at https://help.salesforce.com/articleView?id=000273181&language=en_US&type=1).

Remember that this sharing option can only be activated if your organization doesn't use the old Customizable Forecast for opportunities that will be retired in June 2020 as well (this announcement can be found at https://help.salesforce.com/articleView?id=000273188&language=en_US&type=1).

Let's dig deeper into the main concepts of territory management (TM).

The first element of TM is the territory type, which defines the kind of territories you can create. A territory type can refer to geographic zones (for example, EMEA territories) or to account segmentation (for example, utility companies). The label and description of a type should be self-explanatory so that you can avoid misunderstandings when creating territories. They won't be displayed in the hierarchy but will work pretty much like a territory guideline.



With territory type priority, you can define the priority of each territory type according to your sales strategy; for example, you can define a high priority with a value of 001 and a lower priority x with a value of 010. We suggest that you define priorities that take into account possible future changes in territory type creation (don't start by setting 001 and 002 for your only two territory types if you may have a new territory type in the next year with an intermediate value). When you create a new territory, you'll be able to choose its territory type and see its priority.

The territory object is the core of TM since it represents a group of accounts and the Salesforce users who may access those accounts. They can have parent and child territories in order to replicate your sales strategy. They are composed of users, manually assigned accounts, a forecast manager, and the rules to automatically assign accounts to this territory (pretty much like sharing rules). Depending on the territory configurations, an account can be assigned to multiple territories.

The territory model is a complete model for your organization. By using this model, you can create relationships between territories to find the best one that fits your sales strategy. You can have up to four concurrent models and only one active at a time.

The territory model is pictured in the territory hierarchy and shows the relation between territories, as shown in the following screenshot:



This page is useful if you wish to edit the hierarchy and run all the assignment rules and opportunity filters (this feature requires some custom Apex coding that's out of this scope; please refer to https://developer.salesforce.com/docs/atlas.en-us.apexcode.meta/apexcode/apex_interface_TerritoryMgmt_OpportunityTerritory2AssignmentFilter.htm for more details).





The last concept is territory model state. A model can have the following statuses:


	Planning: Previews the model before activating it.

	Active: There can be only one model in the active state.

	Archived: Only an active model can be archived. After a model becomes archived, each reference to the territory (for example, the territory field on the opportunity field) becomes blank.

	Activation failed: Something bad happened when activating (see notification email for more details).

	Archiving failed: Something bad happened in terms of the archive's state.



To enable TM, go to Setup | Feature Settings | Territories | Territory Setting and click Enable Enterprise Territory Management:



Territory Model's default access settings

In here, you can set up default access to accounts and opportunities for each territory. In addition, you can enable contacts and case access, but only if the OWD for them is set to Private.

From the Opportunity Territory Assignment section, you can enable a more detailed filter when setting up territory management for Opportunities. The default OppTerrAssignDefaultLogicFilter Apex class can be found in the documentation (see https://developer.salesforce.com/docs/atlas.en-us.apexcode.meta/apexcode/apex_interface_TerritoryMgmt_OpportunityTerritory2AssignmentFilter.htm) and is out of scope for this book (ask a developer to help you with the setup).

Each territory has its own default values that are inherited by the parent territories above it, as shown in the following screenshot:



A territory contains assigned accounts and users.

Remember that you can create up to 1,000 territories per model for Developer Edition and Enterprise Edition organizations, while for Unlimited and Performance organizations, you can ask Salesforce support to let you have up to 99,999 territories (more than 20,000 will need a deeper inspection for approval).



The first way you can assign an account to a territory is by using rules that, based on the account's characteristics, can decide whether an account belongs to a given territory or not. These rules apply on account creation and are updated if the Territory Model is in an active state:





To create a new rule, go to the territory settings page, scroll down to the Assignment Rules Assigned to This section, and click the New button:



A rule consists of field conditions (for example, Country equals Italy, and Country equals Spain) that define the account fields to which assignment is based on, the possibility to assign the same rule to the child territories, and the active flag to enable this rule.

Can we assign to child territories? The answer is yes. First, define a generic rule that matches the different territories (for example, Country equals Italy, Country equals Spain, and Country equals Greece, which identifies southern Europe countries) that is used in the Southern Europe territory and then create a territory-specific rule in each child country for internal regions (for example, for Italy, we can have Region equals Sardinia, Region equals Sicily, and Region equals Tuscany). Finally, create specific grand-children territories depending on the postal code values you received.



Remember not to use the same rule on a child if you are already using it on a parent territory. Moreover, if your organization is using country and states picklists, use the contains operator and not the equals operator.

A territory can have up to 15 assigned rules.

You can exclude an account from the territory rules calculation by setting up the Exclude from territory assignment rules flag when updating the record (it is hidden by default on the page layout and its field-level security should be set to visible):



If you change a rule, you need to reassign the accounts that are part of the hierarchy manually by clicking the Run Assignment Rules button at the model level or the Run Rules link at the territory level:





From the territory setting page, you can even add an account manually. This is useful when sharing rules are not enough to identify an account:



To see all the accounts related to a given territory (if you're using rules or manual assignment), click on the View Accounts button on the territory page.

Opportunities can be assigned to territories using an Apex filter (as shown earlier), but you can do this manually as well by using the Territory field and checking the Exclude from the territory assignment filter logic checkbox (they should be placed on the opportunity layout if needed):





Why is this necessary? Accounts can span multiple territories, and so there is a need to clarify where opportunities have been assigned.

Users can be associated with territories if we use the Manage Users button in the Assigned Users section of the territory setup page. Using the UI, you can assign up to 1,950 users to the territory. If you have a wider audience per territory, you should use APIs (for example, Data Loader; see the UserTerritory2Association object's details at https://developer.salesforce.com/docs/atlas.en-us.api.meta/api/sforce_api_objects_userterritory2association.htm).

You can even define territory roles for users that have been assigned to a given territory. Let's go through this now:


	To define roles, you need to switch to Salesforce Classic (at the time of writing, that is, in Spring 2019), click on Setup | Customize | User Territory Associations | Fields, and look for the Role in Territory field:








	Define your roles (here is an example):






	Then, go back (in Classic or Lightning Experience) to the territory page and go to the Assigned Users section. From here, it is possible to edit the user's role within the territory:





You can even define whether a user is a forecast manager. This option is used in opportunity forecasts so that a user can roll data up or down their territory hierarchy (and even adjust and view forecast data).



            

            
        
    
        

                            
                    Sharing within Salesforce communities

                
            
            
                
Before closing this chapter, a few words should be said on how sharing is handled in communities. You should already be aware of what Salesforce communities are, but let's provide a brief summary anyway.



Salesforce communities are a way to allow external people to interact and collaborate with your business processes. This includes customers, partners, or even employees. They are an effective way to share Salesforce data with external users and allow internal users to interact with them, reducing the service cost.

Communities are created using point and click features with tools such as the Community Builder with built-in Lightning components ready for admins to use. You can even create your own customizations using Visualforce pages or Lightning components (with your developer's help):



Community builder

An organization can have multiple communities for different uses. Let's look at some examples:


	A customer community where your customers can activate self-service in order to reduce the amount of effort needed for the back office to support your products

	A partner community dedicated to your external sales partners where they can create opportunities and help your internal sales team

	An employee community for dedicated internal activities such as collaboration



Communities are the evolution of the old customer and partner portals feature.

When you create a community, you have to choose a preset template from the available list on the community creator wizard. These templates allow you to expose a certain subset of features of your CRM (Sales- or Service-oriented).

Talking about data sharing, as we saw when we talked about OWD and external sharing, a community's users have a dedicated sharing model. It can be role-based or sharing-set-based, depending on the user licenses in use.

For Partner Community, Customer Community Plus, and Lightning External Apps Plus user licenses, you can define an internal role hierarchy based on the account that each external user is associated with.

You can define how users are hierarchically related within a given account; for example, when you enable an account to be a partner account (at the time of writing, you need to switch to Classic to use the Enable as Partner button on the account record).

Go to Setup | Feature Settings | Communities | Communities Settings and set the number of partner roles (Community Role and User Settings). Let's say we want three roles. When enabling a new partner user, the user creation form displays a role picklist where you can define the role for that given user within the account's hierarchy:





These roles appear in the portal roles or portal roles and subordinates when you've defining sharing. This way, records owned by partner users can be shared using the usual sharing model:



For performance reasons, keep the number of partner/customer roles to one and use partner super user access to grant specific users within the account's hierarchy access to records owned by other community users, including the child of the same account.

To enable this feature, go to the Communities Settings page:



Partner and customer roles in communities

Super user access is enabled for opportunities, cases, leads, and custom objects owned by community users.

To assign this kind of permission, use the Manage External User dropdown in the contact layout in classic mode:



Super user access enabled on the contact page

To assign superuser access for customer users, create a permission set (or use a previously created one) with the portal super user permission and assign it to the community users that you want to be superusers.
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High-volume community users do not have roles, which removes any performance degradation related to sharing calculations with external users: they are not affected by the number of roles that are selected in the Communities Settings page.

The related user licenses are Customer Community, High Volume Customer Portal, and Authenticated Website.

But how does sharing work for high-volume users?

They only share the records they own through share groups. Note, however, that they are affected by the following sharing behaviors:


	They can access their own account and contact records with implicit sharing.

	They have read access on their account record.

	They can access a record's parent if the OWD for that record is Controlled by Parent.

	They can access a record if the OWD for that record is Public Read-Only or Public Read/Write.

	They can see other records if sharing sets have been set up.

	They cannot manually share records.

	They can't directly own an account.

	Case teams are not supported if the case owner is a high-volume user.

	They cannot be included in groups, sharing rules, account, opportunity, and case teams, Salesforce CRM content libraries, or territories.



To allow high-volume users to access records, use sharing sets. Every record you want to share with a user should have at least a user, contact, or account lookup related to the same high-volume user.





For example, you can share all the contacts related to the user's account or you can give write access to the Personal Order custom object related to the user's contacts:



Sharing sets configuration

Once you have created a Sharing Set, you can click on the Sharing Group Settings tab to set up who can see the high-volume user records: click on the Activate button to enable this feature (this can take a while, and an email is sent upon activation).

From here, you'll be able to specify a set of users who'll be able to access the records that have been defined in this sharing set and that are owned by high-volume users:





Share group configuration
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Record-level security is one of the most important topics when designing a successful Salesforce implementation. By completing this chapter, we have learned about the power of the Salesforce sharing model and all its possible options, from permissions to org-wide defaults, mastering sharing rules and role hierarchies, segmenting your accounts with Enterprise Territory Management, and controlling how Salesforce communities play a role in oversharing.

The Salesforce platform runs in a multi-tenant architecture, which means our Salesforce organization runs on the same server as other Salesforce organizations, which in turn means that we are all using the same resources. To keep your customization clean and performant, we need to know exactly which resources are used the most so that we don't reach our organization's limits.

In the next chapter, we will cover organization monitoring.
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	You want to hide the shipping address fields of the account object from all of your sales representative users. What do you do?

	Configure field-level security to hide fields from sales representative profiles.

	Create a permission set to configure field-level security to hide fields.

	Assign no layout to the account object.

	Change the org-wide default sharing to Controlled by Parent for the Shipping Address object.





	You need the sales representative users to be able to do some service-related work. What do you do?

	Create multiple profiles and assign them to the sales representative users.

	Assign a sales representative profile and the service representative profile to the selected sales representative users.

	Use a permission set to enable specific service abilities.

	Create a new license and profile to provide the new service features.





	You want to give Delete access to the account object but not the Edit permission. How can you do this?

	Delete access requires Read and Edit OLS: this requirement makes no sense regarding OLS.

	Simply flag the Delete permission on the user's profile and unflag the Edit permission.

	Add the Modify All Data permission to the user's profile.





	Your OWD sharing on the lead object is set to Public Read/Write. How can you restrict its access to Public Read Only for a selected role?

	Create a permission set and give it the Private OLS permission on the lead object.

	You cannot restrict the record-access level except by changing the OWD settings.

	Create a sharing rule to restrict access to the Private object level for the given role.

	Enable the View All permission on the lead object for the given role.








	The OWD on the account is set to Private. An SLA custom object, which is the child of a master-detail relationship with the account object, should be able to be edited by the account's owner. How do you set up the OWD on the SLA object?

	OWD between master and child objects cannot relate.

	Set the OWD on the SLA object to Controlled by Parent .

	Set the OWD on the account object to Controlling Children.

	Set the OWD on the SLA object to Public Read/Write.





	The OWD on the Interview custom object is set to Private. HR managers should be able to see their HR reps records. How can they do this?

	Change the OWD of the Interview custom object to Public Read-Only.

	HR reps should have a role above HR managers and Grant Access Using Hierarchies for the Interview object should be flagged.

	HR reps should have a role above HR managers and Grant Access Using Hierarchies for the Interview object should not be flagged.

	HR managers should have a role above HR reps and Grant Access Using Hierarchies for the Interview object should be flagged.





	You are required to create a sharing rule to give read/write access to accounts objects owned by all the sales representatives to all the service managers (OWD on the account is Public Read). How do you do this?

	Create a criteria-based sharing rule that shares all the records owned by the sales representatives role with the sales managers role by setting the default access on the account object to Read/Write.

	Create an owner-based sharing rule that shares all the records owned by the sales representatives role with the Sales Managers role by setting the default access on the account object to Read/Write.

	Create a criteria-based sharing rule that shares all the records owned by the Service Managers role with the sales representatives role by setting the default access on the account object to Private.





	The OWD on the lead object is set to Public Read-Only. Which statements are true regarding this?

	Only the owner can manually share the record.

	The administrator can manually share the record, as well as change the lead's ownership.

	Users in the role above the current owner can see the record and edit it. 

	The owner cannot change ownership of the record.

	Any owner or administrator can manually set the lead setting access to Private.

	Any owner or administrator can manually set the lead setting access to Public Read-Only.

	Any owner or administrator can manually set the lead setting access to Public Read/Write.








	You are sharing policies on the account object involves highly complex logic, such as making queries on different related child objects and external system Apex callouts. What can you do to achieve this?

	Enable a sharing model that involves criteria-based sharing rules for the child objects queries and manual sharing for the external system Apex callouts.

	Set the OWD of the account object to Private or Public Read-Only (depending on the requirements) and deliver Apex managed sharing by implementing custom Apex code with a developer of your team.

	Set the OWD of the account object to Private and allow users to use manual sharing with predefined public groups.





	Service representatives work in groups and share their accounts and related objects (such as cases or opportunities) to provide a better service experience to their customers. While owning an account, a service representative wants to give access to their team. How can they do this?

	Enable account teams and instruct the service representative on how to set up an account team and provide read/write access to case and opportunity objects.

	Enable opportunity teams and instruct the service representative on how to set up an account team and provide Read/Write access to case and account objects.

	Enable case teams and instruct the service representative on how to set up an account team and provide read/write access to account and opportunity objects.





	You can set up different team roles for opportunity and account teams.

	True

	False





	You can set up different team roles for case and account teams.

	True

	False








	You found that a lot of contacts are not related to any account. What does this mean?

	The account field on the contact object is always required.

	Unparented contacts are always considered with OWD set to Private, regardless of the OWD configuration. 

	Contact sharing rules are not applied to this category of contacts. 

	Unparented contacts are always considered with OWD set to Public Read-Only, no matter the OWD configuration.





	Manager users cannot see case records owned by their subordinates. How can we deal with this? The OWD on the case record is set to Private:

	The OWD should be changed to at least Public Read-Only.

	The OWD on the case records may have the Grant Access Using Hierarchies set to false.

	Check the manager profile and see if it doesn't have the case's OLS set to Read or Edit. 

	Check the manager profile and see if it doesn't have the case's sharing model set to Owned by Manages.

	The OWD on the case records may have the Controlled by Parent value.





	What is data skew?

	A performance degradation issue caused by users that own thousands of records

	A performance degradation issue caused by a few accounts with thousands of related children 

	A performance boost created by the defer automatic sharing rule calculations feature





	Your sales strategy depends on accounts based on the Industry field (for example, utilities, high-tech, software, and food) but also on geographic regions (such as EMEA, north-america, and asia-pacific). How can you configure your organization to match this territory configuration?

	Enable Enterprise Territory Management and define territory types based on geography and industry.

	Enable Enterprise Territory Management and define territory types based on geography only.

	Enable Enterprise Territory Management and define territory types based on industry only.

	You cannot mix territories of a different kind in your model.








	Which statements are true about Enterprise Territory Management?

	You can open access to account, contact, opportunity, and case objects but not custom objects.

	You can open access to account, contact, opportunity, case, and custom objects.

	You can assign accounts and opportunities manually to a given territory.

	An account and a related opportunity can belong to different territories at a given time.

	An account can belong to different territories at a given time.





	Your organization has a partner community that's used by sales partners so that they can create opportunities. You want all the opportunities that are used by partner users to be shared with all internal sales representatives. How can you do this?

	Enable sharing sets for your community.

	Enable share groups for your community.

	Enable partner roles on the community's setup and create sharing rules for each partner role that opens up access to sales representative users.

	Enable partner superuser access.





	Which kind of objects can be shared with high-volume users using sharing sets?

	All objects, no matter their format

	Only objects that are related to the user's account/contact/user object 

	Only accounts, contacts, and users
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Let's give our organization monitoring skills a boost. Security is Salesforce's number one concern, and we, as administrators, are the security marshals of our organization. In the previous chapter, we saw how to set up secure access to our records using object permissions and the Salesforce sharing model.

In this chapter, we'll have a look at how you can monitor and audit your organization to ensure that everything is working properly and how you can proactively address any issue with your organization. There are different metrics that we can use to keep an eye on our daily administrator work. We'll have a look at some of them to ensure that your implementation is working correctly.

In this chapter, we'll learn about the following topics:


	How to delegate some of your administrative tasks—as a sheriff, you need a deputy

	How to monitor login access—have a look at who is accessing our organization

	How to monitor key metrics of your organization's usage, or how customization lies on your organization's limits

	How to enable debug logs for point-and-click customizations for effective debugging

	How to check the overall security status of your organization

	How to actively monitor all kinds of user events (such as logins, report executions, and Visualforce loading, to name a few) with event monitoring
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Before jumping into monitoring and auditing, we're going to look at a Salesforce CRM feature that has been delivered to ease your daily life as an administrator, concentrating on important tasks such as designing data-sharing policies or implementing business processes rather than unlocking users or creating new ones. If you are a good administrator, then you are good at multitasking, but this skill is not enough when dealing with user-crowded organizations or poorly trained users.

By delegating some administrative powers, we are granting users the ability to handle other users and other administrative tasks. This is especially useful when dealing with organizations with complex role hierarchies or organizations that are distributed worldwide, where it is hard for you to quickly answer user needs from the other side of the world (we are great administrators, but we need to sleep, too).

There are three ways to achieve this delegation:


	Assign selected users a System Administrator profile

	Assign a profile with Manage Users permission

	Enable delegated administration



Using the System Administrator profile is the easiest choice, but it leads to a potential Armageddon: we are giving our (sometimes poorly trained?) users the power to change every aspect of the organization. This is why we should not do this, unless the user in question will be a skilled administrator.

If you are reading this book, you are a trusted administrator in your company. Don't take this recognition for granted; keep learning, but most of all, don't assume that other people will automatically take as much care of your organization as you do. What is our suggestion? Give your sheriff’s star only to people you trust.

Another way to delegate is to assign the Manage Users permission. We can create a permission set with this system permission and assign it to certain users.

This is not a cool choice at all. In fact, we are giving a user way more than what we actually need them to have. They can now expire all passwords, clone, edit, or delete profiles, edit or delete shared settings, and edit user login hours (I've seen people locking down their profiles with login hours when no other admin was there to help them!).

They can also create new system administrators because there is no restriction on the kind of profiles they can handle: that leads to the Armageddon we mentioned earlier.

The right choice is delegated administration, a safe method for providing delegated user management access by granting limited administrative privileges to a selected set of users.

After delegation, they'll be able to do the following:


	Create and edit users

	Unlock users

	Reset passwords

	Assign specific profiles

	Assign permission sets

	Assign users to public groups

	Log in as another user, for users who granted login access to their admins

	Manage custom objects (except when creating relationships or changing organization-wide sharing defaults)



Everything is role-constrained, which means that they can manage only users within a specific role and its subordinates.

Defining a delegated administration group is straightforward. Navigate to Setup | Security | Delegated Administration and click on the New button. This will bring up the following screen:



Delegated administrator group

Fill in the following options:


	Name/developer name: Identify the group.

	Enable group for login access: Users within this group can log in as a user that they manage.

	Delegated administrators: Choose the trusted users that you want to be delegates.

	User administration: Users within selected roles will be administered by this group.

	Assignable profiles: Delegates can only assign users the selected profiles.

	Assigned permission sets: The same as assignable profiles, but applying to permission sets.

	Assignable public group: The same as assignable profiles, but applying to groups.

	Custom object administration: Custom objects that can be partially managed by delegates (for example, page layouts and new custom fields).



Remember that we cannot assign profiles or permission sets with the Modify All Data permission.

Delegates must fill in the Role field for the users they are creating, forcing them to put new users in the role hierarchy (as an administrator, when we create a new user, we don't need to fill in the role field). They also cannot modify any permission set.

If you want to delegate data management for only one object, simply assign the delegate the View All or Modify All permissions and skip delegated administration.

Remember that we cannot assign partner and customer portal users to delegated administration. You can instead give a portal administrative duties to portal users.

Once administrative delegation is enabled, we can start monitoring who does what and the status of our precious organization, as shown in the following sections.
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The first place that we can use to monitor our organization is the System Overview page.

To reach this feature, navigate to Setup | Environments | System Overview to reach a place where we can monitor (in a dashboard mode) our main organization limits, such as the following:


	Schema limits

	API usage limits

	Business logic limits

	User interface limits

	License limits

	Portal roles 



When a limit is reached (95% of its value), the item is highlighted with a big warning:



Keep an eye on this page at least daily: you never know when limits may be broken. Keeping on top of this will help you to resolve any issues before they can get worse.

This page shows the following limits:


	Schema limits: This monitors custom objects, custom settings limits, and data storage limits. By clicking on each number, we are redirected to the corresponding setup page where these limits can be configured (for example, Object Manager for the custom object limit or the Storage Usage page for data limits).

	API usage limits: This limit is the number of API calls occurring within a time frame of 24 hours. This is an organization-wide usage and is not related to a given user. When you reach this limit, API usage is temporarily blocked until the 24-hour window counts a number of calls that is less than the organization limit.



What does count against API usage limits? We can count, for example, the data loader data extractions or inserts/updates/deletes, external tools for Salesforce integrations, such as development IDEs (such as Visual Studio Code or the Force.com IDE), workbench operations, external systems related to an organization (such as billing services), and middlewares. APIs are used by external systems; the more the organization is connected to external systems, the more the API's count increases.

If an organization has external system integrations, then breaking this limit can give you some headaches because no system can communicate with your Salesforce instance until the API calls counter drops under the limit.

Both you and your developers should take care of this limit to make an accurate estimation of API call usage when implementing business processes that make intensive use of external calls to your organization.


	Business logic limits: Monitors the number of active workflow rules, Apex classes, and triggers in place, and the amount of code used (counted against the number of characters in Apex classes and triggers). When this limit is reached, no Apex code can be created until Salesforce support increases it (up to 10 MB; if you need more, Salesforce support requires access to your organization to verify whether you are unable to refactor your Apex code to stay within the limit—more code means more work for the Apex engine.).

	User interface limits: Monitors the number of Salesforce custom apps (Setup | App Manager), active Salesforce sites, active flows, custom tabs, and Visualforce pages.

	User license limits: Monitors the active licenses used in your organization and shows only the three most frequently used licenses, showing an error if you reach a 95% usage. To have a look at all the licenses, click on the Show All link, which will bring you to the Setup | Company Settings | Company Information page:






	Portal roles limits: Monitors the total number of roles across all your partner portals, customer portals, and communities (have a look at the last pages of the previous chapter to remind yourself what community roles are). We have a prebuilt limit of 5,000 roles that can be used (remember, roles are related to the accounts that partner or customer users are linked with).



You can ask the Salesforce support to increase the limit to up to 100,000 roles and more, but it is highly recommended that you keep the number of roles to a minimum by first removing unnecessary roles. This will increase the platform's overall performance.

This is a high-level section. In the next sections, we'll be covering more monitoring metrics that we should use to check on our daily Salesforce work.
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Let's have a deeper look at object limits regarding the Salesforce schema configuration (or metadata).

To access an object's limits, click on Setup | Object Manager | Object Limits to bring up the following page:



Object Limits page

As an administrator, you need to have the limits of the Salesforce Objects clear in your mind when customizing your organization, and this is a good place to see where implementations are going.

We can track whether administrators and developers are using too many custom fields or sharing rules, preventing process refactoring, and allowing more structured field usage.

It's common for old organizations to see different custom fields that refer to the same information because the person who created it didn't take care of internal knowledge or process documentation, leading to a useless proliferation of fields. Remember to document all field usage (the Description field that you see when you create a new custom field is your friend).
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Salesforce has three types of storage:


	File storage: This includes file storage types, such as chatter files, CRM content, documents, and attachments

	Data storage: This includes data records on the CRM, such as accounts, contacts and any other standard object, and all custom objects

	Big object storage: This is a particular set of Salesforce objects that are meant to refer to very large datasets (billions of records) and are especially intended for archival purposes



Big objects are beyond the scope of this book. Refer to https://trailhead.salesforce.com/content/learn/modules/big_objects for more details.

To access the complete limits for an in-depth analysis, click on Setup | Data | Storage Usage:



File and data storage page

We are granted a base of 10 GB of data storage for the contact manager, group, essentials, professional, enterprise, performance, and unlimited editions (while developer organizations are tied to 5 MB) that can be incrementally increased by contacting Salesforce support (by purchasing more storage or more licenses).

The organization starts with 10 GB of file storage space for the contact manager, group, professional, enterprise, performance, and unlimited editions, while the essentials edition is allocated 1 GB of space. We can get more file storage by purchasing more storage or by acquiring additional user licenses.

The Percent column of data or file storage in the previous table is not related to the actual percentage of storage used, but only to the percentage of storage used by that item in the overall count. What does this mean? In the previous screenshot, the Photos percent of 100% doesn't mean that the photos are consuming all 20 MB of available file storage, but rather they are consuming 100% of all the consumed file storage (in this example, the photos' percentage has been approximated to 100% because the other items that are consuming the file storage—the content bodies—consume less than 1% of actual storage).

This page also shows the top owners of the records (this allows you to monitor data skew; refer to the previous chapter to refresh your memory of what data skew is):



Top record owners

For comprehensive information about file and data storage allocations for organization type and per-user-license types, refer to Salesforce help at https://help.salesforce.com/articleView?id=overview_storage.htm&type=5.
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Another metric that is useful for security purposes is the monitoring of every login attempt on your organization. With this metric, you know exactly who is logging in, how many times they have logged in, and from where they are logging in—for example, you can check whether your users are logging in from certain locations or using an out-of-policies browser.

Click on Setup | Identity | Login History to bring up the following page:



Login History page

This page shows up to 20,000 login attempts over the last six months. If you need more, you can download a CSV or a zipped file.

 

We can even create a filtered list to show only a subset of the records (for example, only incorrect password login attempts).

Some of the relevant information on this page is as follows:


	Username

	Login Time

	Source IP: This is the IP from which the user has tried to log in. Use this information to find out whether you have a user accessing the organization outside the allowed and authorized locations (for example, check whether they are using the security token from an outside app).

	Location: This is the inferred location based on IP address information.

	Login Type: The kind of login used (for example, Application, Remote Access 2.0, OAuth, SAML)—that is, which methods are my users using?

	Status: Login status (Success or the reason for failure, such as Invalid Password or User Locked).

	Application: The kind of application used (Browser or any other custom app).

	Browser

	Platform: The kind of platform (for example, the operating system) used for login.

	Login URL: Which login endpoint has been used. You can monitor whether users are using the standard login page or the My domain URL.

	Community: The originating community.

	HTTP Method: Using the GET method should be avoided because it may inadvertently expose the user's username and password.



By creating a new list view, we can show more columns, such as the following:


	TLS Protocol: The encryption protocol used by a user's client application.

	Latitude and Longitude: The accuracy depends on various factors.

	Country, Country Code, City, Postal Code, and Subdivision: These are inferred from the geolocation:





Login History custom list view

The same information can be found on the user's record page in the Login History section.
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By going to Setup | Identity | Identity Verification History, we can monitor up to 20,000 login verification attempts over the past 6 months.

This page shows information such as two-factor logins or identity verification through email when a user logs in from outside the safe IP ranges setup in Setup | Network Access:



Identity Verification History page

As for login history, you can create your own list view to show other fields, such as geolocation fields.
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You can monitor any setup change on the organization, such as user-related changes (password and email address changes) or any change in your organization's components (from workflow rules to Apex classes, and from login IP ranges to sharing rules).

Go to Setup | Security | View Setup Audit Trail to see a list of the last 20 changes or to download the complete lists from the last 6 months:



View Setup Audit Trail page

This page is extremely useful in organizations with multiple admins as anyone can keep track of all the changes.

From this page, we can also track delegated administration operations made by users in the delegated groups (the Delegated User column shows a flag). This way, you can monitor the behavior of your delegates and decide whether they are acting as expected (and if your trust is well placed).

To read the full list of available tracked changes, refer to Salesforce Support (see https://help.salesforce.com/articleView?id=admin_monitorsetup.htm&type=0).

We can query this information using the SetupAuditTrail object via Data Loader or any API client (refer to https://developer.salesforce.com/docs/atlas.en-us.api.meta/api/sforce_api_objects_setupaudittrail.htm for more information).

As an example, the following SOQL query returns all recent permission set changes:

Select Action, CreatedBy.Username, CreatedDate, DelegateUser, Display, Section from SetupAuditTrail Where Action = 'PermSetCreate' order by CreatedDate DESC

This leads to the following result:



To run this SOQL query, you can use Data Loader, Salesforce Workbench (read more at https://trailhead.salesforce.com/en/content/learn/modules/database_basics_dotnet/sql_to_soql), or tools such as browser extensions.
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After answering the question Who sees what?, now we are going to answer the question, Who did what?

With field history tracking, we know which user changed which field on a given record. This information is displayed on the history list (that we should add to each page layout that we are using):



Field History list on the Account object

History data is retained for up to 18 months if we access a record through a browser or 24 months for a record accessed via API (for example, Data Loader, Workbench, or any other tool) by querying the ObjectHistory object (for example, AccountHistory, or CustomObject__History for custom objects).

Here is an example of the SOQL query that delivers the same result as the Account History list of the previous example:

Select CreatedBy.Name, CreatedDate, Field,OldValue, NewValue from AccountHistory Where AccountId = '0011i000007K2LEAA0' Order By CreatedDate DESC

This leads to the following:



Organizations created before June 1, 2011 have perpetual login history retention.

There are a few limitations regarding field history tracking:


	The old value is not tracked for text fields with more than 255 characters.

	Old/new values are not automatically translated—that is, if you have a Pizza Type picklist whose value is changed by an Italian user to Al Salame, it won't display as Pepperoni for an English-speaking user (all translations referred to here are made with the Translation Workbench; for more information, refer to Salesforce Support at https://help.salesforce.com/articleView?id=workbench_overview.htm&type=5).

	The field's label is always translated into the current user's language (for example, Pizza Type will be shown to an Italian user as Tipo di pizza).

	Date, date/time, and number fields are always displayed with the viewing user's locale.

	If an Apex trigger causes a change in a field that the current user doesn't have access to, the change is not tracked. Field history always follows field-level security settings.

	Time fields aren't tracked in the field history list.



To enable field tracking, jump to Setup | Object Manager | ObjectType | Fields & Relationships and click the Set History Tracking button:



Field History tracking configuration

Salesforce Shield (available with additional licensing costs) delivers the Field Audit Trail feature, which increases the number of fields tracked and the time they are retained. You can even define customized retention policies to align with legal and administrative regulations, such as the GDPR for the EU, PIPAs for Canada, or APPI for Japan (more information can be found at https://help.salesforce.com/articleView?id=field_audit_trail.htm&type=5).
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When dealing with long-running operations, such as sharing recalculations, Salesforce puts a job in a background queue so that the calculation can be done better using the organization resources. When the job is completed, Salesforce sends a notification to the user who triggered the job, informing them of the completion.

When dealing with large datasets, background jobs can take hours to complete, and we may be asked to monitor its status.

Go to Setup | Environments | Jobs | Background Jobs:



If you need to abort a running job, you need to ask Salesforce Support.

Remember that you can defer the sharing of recalculation jobs by opening a support case with Salesforce Support.
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Debug logs are used for live troubleshooting and are usually used by developers when debugging Apex code. There is no reason why an administrator shouldn't also use debug logs for debugging flows, workflows, process builders, or just to better understand why a business process is working in a way that we don't understand.

Debug logs could also be useful for reverse engineering scenarios: the lack of documentation might sometimes be a real problem for your organization and you can easily troubleshoot issues by using debug logs.

Let's say we have a workflow rule that sets the account's Rating field to Hot if its annual revenue is greater than $100,000.

After enabling debug logs (we'll shortly see how logs are enabled), if we create or update an account record by setting its annual Revenue field to $15M, we will be able to read how the workflow rule evaluation runs and see when the account Rating field is updated to Hot:

45.0 APEX_CODE,NONE;APEX_PROFILING,INFO;CALLOUT,NONE;DB,INFO;NBA,NONE;SYSTEM,DEBUG;VALIDATION,INFO;VISUALFORCE,NONE;WAVE,INFO;WORKFLOW,INFO
. . .
19:03:01.20 (20286522)|USER_INFO|[EXTERNAL]|0051i000001AZCS|advanced.admin.book@enree.co|(GMT+02:00) Central European Summer Time (Europe/Rome)|GMT+02:00

19:03:01.20 (20307561)|EXECUTION_STARTED

19:03:01.20 (20310551)|CODE_UNIT_STARTED|[EXTERNAL]|Workflow:Account

19:03:01.20 (26000808)|WF_RULE_EVAL_BEGIN|Workflow

19:03:01.20 (26040581)|WF_CRITERIA_BEGIN|[Account: Super Gnite Ltd. 0011i000007K2LE]|Set Account Rating |01Q1i000000btDQ|ON_ALL_CHANGES|0

19:03:01.20 (26296080)|WF_RULE_FILTER|[Account : Annual Revenue greater than 100000]

19:03:01.20 (26327532)|WF_RULE_EVAL_VALUE|15000000

19:03:01.20 (26333214)|WF_CRITERIA_END|true

19:03:01.20 (26622520)|WF_SPOOL_ACTION_BEGIN|Workflow

19:03:01.20 (30492959)|WF_FIELD_UPDATE|[Account: Super Gnite Ltd. 0011i000007K2LE]|Field:Account: Rating|Value:Hot|Id=04Y1i000000XZzj|CurrentRule:Set Account Number (Id=01Q1i000000btDQ)

19:03:01.20 (30526240)|WF_ACTION| Field Update: 1;

19:03:01.20 (30532098)|WF_RULE_EVAL_END

19:03:01.20 (40699861)|WF_ACTIONS_END| Field Update: 1;

19:03:01.20 (40717805)|CODE_UNIT_FINISHED|Workflow:Account

19:03:01.20 (40724015)|EXECUTION_FINISHED
. . .

In this (apparently) messy debug log, we can have a look at the following pieces of information about our last account update:


	The user that triggered the update (advanced.admin.book@enree.co)

	The code unit about to be executed (Workflow:Account)

	The account in the scope of the workflow (Account: Super Gnite Ltd. 0011i000007K2LE) and the rule that is going to be evaluated (Set Account Rating)

	The criteria (WF_RULE_FILTER|[Account : Annual Revenue greater than 100000])

	The evaluated value (WF_RULE_EVAL_VALUE|15000000)

	Whether the criteria have been matched (WF_CRITERIA_END|true)

	Any action related to that workflow rule (WF_FIELD_UPDATE...Field:Account: Rating|Value:Hot)

	The total number of actions executed (Field Update: 1;)



Imagine that you have tens of workflow rules or process builders and you need to understand in which order they are evaluated. This is possible with debug logs, although you need to be used to the log format (don't you want to become a developer-admin, or dev-min?).

To be able to retrieve a debug log, you need a trace flag, which enables the system to create debug logs for a given user, and a debug level, which is needed to filter out the required data.

To create a new trace flag, navigate to Setup | Environments | Debug Logs and then click the New button in the User Trace Flags section:



Creating a new trace flag

Look up the user who you want to debug (it could be your user or any other user on your organization), along with the start and end date for tracing, and finally, the debug level. Create your own debug level by clicking on the New Debug Level button (or look up one if you have already created it):



Setting up a new debug level

This complex list simply states what level of verbosity you need in order for each resource to be tracked live. In this screenshot, I've removed anything related to Apex, Visualforce, or Apex Callouts.

Note that enabling debug logs can slow down overall system performance (especially when you have a lot of automation), so activate these features only when needed.

Now that everything is set up, we can start collecting our debug logs from the Debug Logs page. Any time we create/update a new record, a new debug log will be created:



Debug logs list view

Click on the View or Download link to get a debug log. After every action on the organization by the tracked user, you'll see various entries that are related to Salesforce items that are loaded on your user interface (for example, Lightning components on the record's page that you actually don't want to debug).

If you have different entries for the same start time, open your logs and figure out which debug log you are looking for (for example, by searching for the object's ID or a given workflow rule name you are sure has been triggered).

There are a few limitations regarding debug logs:


	Each log can have up to 5 MB of data. If this is exceeded, Salesforce removes some lines, so the log may not be complete (to avoid this, reduce some of the filter accuracy).

	Logs are retained for 7 days.

	We can have up to 250 MB of debug logs in our organization. To remove them, click on the Delete All button in the Debug Logs section.

	If a trace flag creates more than 250 MB of logs in 15 minutes, it is disabled, and an email is sent to the last user that changed that trace flag, informing them that it can be re-enabled in 15 minutes.



Don't you feel like a developer now that you know the secrets of debug logs?

When dealing with long debug logs, I suggest using some syntax highlighting text editors, such as Sublime Text or Visual Studio Code, as shown in the following screenshot:



Debug logs displayed with highlighted syntax
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There's another debug log we should be aware of—the email log. This is required when we want to debug emails sent from Salesforce.

We won't cover the entire email log configuration, but there is something that we sometimes forget to configure when dealing with emails and sandbox organizations: email deliverability.

This simple configuration tells Salesforce which kind of email you want to send from your organization (it works in production organizations as well).

Go to Setup | Email | Deliverability:



Email deliverability setting

You can set the deliverability to any of the following options:


	No access: No email will ever be sent from Salesforce.

	System email only: Only system emails will be sent, such as sharing calculations or Apex error notifications.

	All email: Every kind of email will pass through the Salesforce email servers.



When refreshing a sandbox, this setting is automatically set to System email only, so as to avoid unwanted automations being executed after you have set up your testing environment.

While creating a trial organization (when starting a new Salesforce project for a customer, you start from a trial, which is then promoted to the definitive production organization), this setting cannot be edited, and its default setting is System email only. If this happens, don't panic—just raise a case with Salesforce Support.

Now that you are sure that the emails are sent, go to Setup | Environments | Logs | Email Log Files, and you will see the following page:



Email Logs page

You can request email logs up to 30 days in the past with no more than 7 days per request. Once you request an email log with the only available button on the interface, choose the correct time frame, set up the domain names or email address for the recipients (if needed), and wait for Salesforce to notify you when the ZIP file is ready.

The ZIP contains a CSV with all the emails sent in the given time frame, which you can use to find out whether emails are not being sent, and for what reason. No body or subject is placed in this CSV, just information pertaining to deliverability.

For more details on how these logs are shaped, refer to Salesforce Help at https://help.salesforce.com/articleView?id=email_logs_format.htm&type=5.
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Before closing this section, I want to say a few words about the Health Check feature, which you can access by going to Setup | Security | Health Check:



Health Check page

This tool lets us check our security configurations against Salesforce base policies (you can even upload a custom baseline to restrict or extend policies), and it provides an overall security score.

The baseline is composed of different items with a default risk level (high, medium, low, and informational). With custom baselines, you can define which are your actual risk levels.

Here is an exploded risk category:



Health Check's risk category items

Each item has a status (Critical, Warning, or Compliant), a grouping column, and the reference and applied values for the given metric. Each row has an Edit link that brings you to the proper setup page to mitigate the risk.

Use the Fix Risks button to automatically upgrade to the baseline standard values. Not everything can be changed with this button—for elements that can't be changed, proceed manually:



For more information about the items that the baseline tracks, refer to https://help.salesforce.com/articleView?id=security_health_check_score.htm&type=5#baselinestd.



To create a new baseline, refer to Salesforce Help (https://help.salesforce.com/articleView?id=security_custom_baseline_file_requirements.htm&type=5).
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One last feature that helps us keep our data secure is event monitoring, which is a tool that is meant to get granular details of user activity on our organization. These kinds of actions are called events. Tracking events ensures that we can identify abnormal organization usage.

You can monitor a great number of events, including logins (we already covered this information in the Monitoring the login history section), Visualforce page loads, API calls, and even report exports.

Protecting data is crucial in our daily work, so what could happen if one of our sales reps, who is going to leave our company, exports a report containing all the leads? This is not good for our security, and it may mean that something bad has just happened.



For a comprehensive list of all supported events, refer to Salesforce Help at https://developer.salesforce.com/docs/atlas.en-us.api.meta/api/sforce_api_objects_eventlogfile_supportedeventtypes.htm.

Events are available after 24 hours from when they are created and are readable from event log files. If we are using a developer edition organization, we can access all events, but they are limited to 1-day data retention period. If we are in enterprise, unlimited, or performance edition organizations, we have free access to logins, logouts, and insecure external asset event types with a 1-day data retention period. For an additional cost, we can get all event types with a 30-day data retention period.

Do you remember all the information that we can extract from the Login History page? Everything about the IPs, geolocation, client, and so on? With event monitoring, we can get a wide view of login events (for example, getting all the logins for a given time frame) and then scale down to get a given user or IP—for example, we can identify an anomaly in the number of logins and attribute it to a specific user, and then we can identify which clients that user is using and thereby find out that he is running buggy software.

Other than logins, we can monitor all sorts of stuff, such as data loss (as we already saw), user adoption (is the number of logins increasing?), or performance issues (Visualforce page loading time, API failures, and so on).

How do we get these files? For this, you have to put your technical hat on. We need to consume Salesforce APIs from the Workbench tool to get the event log files (you can use any other client, but this tool is quite easy to use and configure).

For more information about Workbench, I suggest that you watch this cool webinar by Atul Gupta for the #SalesforceSaturday event at https://www.youtube.com/watch?v=krptf8MHVEE, titled How to use Salesforce Workbench like a Pro.

The steps are as follows:


	Navigate to https://workbench.developerforce.com.

	Select your organization type (production or sandbox; a developer edition organization is a production-like organization).




	Click the Login with Salesforce button.

	Enter your credentials.

	Approve the Workbench app, as shown in the following screenshot:





Workbench app enablement

What's happening here? We are unleashing an authentication method called OAuth2. This procedure allows Workbench to use Salesforce APIs on our behalf. By using the Workbench app, we can do all sort of things, such as queries, metadata deployments, and data manipulations. Workbench will take care of the low-level code needed to call Salesforce APIs.

After the successful login with Workbench, a new entry is shown in the Login History of our user (as shown in the following screenshot). Even though the user is logging in on their browser from Italy, the Workbench login comes from the USA. Why? Because Workbench servers are not located in Italy as Workbench is a cloud app that anyone can access from anywhere:



Login History for the user after Workbench is enabled

To access event log files, ensure that your profile has the API Enabled and View Event Log File permissions.

In Workbench, click on Queries | SOQL query, select the EventLogFile object, and enter the following SOQL query:

SELECT id, createddate, LogDate, EventType, LogFileLength, Interval FROM EventLogFile















The following is what you should get:



Query on EventLogFile records from Workbench

These are all events that occurred on our organization in the LogDate (despite the fact that the CreatedDate is one day later; remember that we said that events are available 24 hours after their execution).

If you don't have any record, wait for one day for your events to be properly stored.

For a detailed list of the available fields, refer to the EventLogFile object reference at https://developer.salesforce.com/docs/atlas.en-us.object_reference.meta/object_reference/sforce_api_objects_eventlogfile.htm.

To access the content of one of the records, copy its Salesforce ID (I'm choosing the Report event type), click on utilities | REST explorer, and input the following URL (be sure to select the GET option):

/services/data/v45.0/sobjects/EventLogFile/EVENT_LOG_ID

Click Execute and you'll get something like this:



Getting an EventLogFile record using REST APIs

This REST API gets all the information related to a given record. As the LogFile field contains all the data of the log, it is not returned on this kind of call, but requires a specific API endpoint to get the content (this is a common behavior for REST APIs dealing with objects).

Click on that link and you'll get the log content:



Event log file content

No surprises that it is a CSV file containing all the fields listed on the Report type event definition (you can read more at https://developer.salesforce.com/docs/atlas.en-us.object_reference.meta/object_reference/sforce_api_objects_eventlogfile_report.htm).

There's another cool app that you can use to download event log files. Check out the Salesforce Event Log File Browser available at https://salesforce-elf.herokuapp.com. Log in using the same procedure we used for Workbench and you should see the following result:



Salesforce Event Log File Browser app

The most useful aspect of this app is the header filter and the one-click download of each CSV.

How do we analyze the data? There's an app for that called the Event Monitoring Analytics app, which is available for testing on a dedicated kind of developer edition organization, which comes with all the required data for you to have fun with event logs.

This app is part of the Salesforce Shield platform, which comes with additional costs. More details can be found at https://help.salesforce.com/articleView?id=salesforce_shield.htm&type=5.

Refer to the Event Monitoring Analytics trail to get a quick start on how to configure the app at https://trailhead.salesforce.com/content/learn/modules/event_monitoring_analytics/event_monitoring_analytics_get.

In the following example, we can identify an anomaly on Salesforce Report executions by user (this all comes from the Trailhead trail we referred to earlier):



Event Monitor Analytics app on Report type events

It is possible to drill down to any user and see how they are behaving (in the previous screenshot, you can see that Bob is a suspicious user who is constantly running reports), but we also have information about reporting performances (we can spot slow-running reports and proactively inspect them to change filters to allow a quicker runtime).

It is even possible to schedule notification alarms if a certain metric bypasses a given threshold (for example, if the maximum runtime is over a certain number of seconds, or the number of reports downloaded exceeds a safeguard).
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Basic monitoring tools should be a vital part of your administration skills. From login history to setup changes, you are now able to investigate who did what on your organization (including delegated administrators).

When a bug occurs, you will even be capable of debugging a record transaction using the debug logs. With the Health Check, you can put down your sheriff's star and put on your medical gown to make the medical diagnosis of your organization.

Now that we have a safe organization, we can talk about how metadata change management is handled in Salesforce and what testing organizations we can use to test out our new implementation.

In the next chapter we will learn about about the different Salesforce organization types (such as sandboxes, developer organizations, and production organizations).
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	Australian sales reps keep locking their users on a daily basis. You are located in Spain, and sometimes you are not responsive to the unlocking requests. You have been requested to delegate such tasks to selected users. How do you do this?

	Assign the users a profile with the Modify All Data permission

	Assign the users a permission set with the object-level permission Edit All on the User object

	Enable delegated administration to the selected users

	Assign the users the delegated administrator profile





	Your organization makes intensive use of API calls to the billing systems, and the communities have a huge number of partner roles. Where should you go to see how these limits are impacting your org?

	Setup | Object Limits

	Setup | API Usage Limits

	Setup | Org Settings | Current Limits

	Setup | System Overview 








	In the last implementation wave for your CRM (Lightning Experience enabled), you can see that you have been requested to create 150 new fields on the Case object and 70 new sharing rules based on sparse fields. Before investigating whether the business really needs all those fields and sharing rules, where should you go to tell whether the Case object has enough space for new fields and sharing rules?

	Setup | Object Manager | Case | Object Limits 

	Setup | Case | Object Limits

	Setup | System Overview

	You need to make a SOQL query on the CustomObjectField Salesforce object





	Some users are experiencing long waiting times when loading pages related to, or making SOQL queries on, the Account object. You suspect data skew problems. How can you have a look at the top owners of your data storage?

	Setup | Object Manager | Account | Object Limits

	Setup | System Overview

	Make a SOQL query on the Account object, grouping all the owners

	Setup | Data | Storage Usage 





	From the Login History page, what kind of information can you configure?

	All users logging in from a given IP range 

	All users logging in from Italy 

	All users logging in with a specific port

	All users logging in with Chrome 

	All users logging in with two-factor authentication





	All your users are required to log in from your company's IP ranges. Remote workers should not be required to stay within this range. How can you check on a daily basis how many users are using the SMS/email activation process for activating their browser?

	Go to the Login History page

	Query the LoginHistory object

	Use the Setup Audit Trail

	Go to the Identity Verification History page 





	Someone keeps changing the case layout configuration. Where can you keep track of these changes?

	Login History page

	Identity Verification History page

	Setup Audit Trail page 








	Which of the following sentences are true regarding the Setup Audit Trail page?

	You can determine what delegated administrators are doing on the organization 

	You cannot determine what delegated administrators are doing on the org

	You can only get the login history of delegated administrators or system admins

	You can download setup changes of up to 6 months 

	You can get the same data from the SetupAuditTrail Salesforce objects 





	You want to query all field changes tracked for a specific record of the Inventory custom object. Which record would you query against?

	InventoryHistory

	HistoryInventory

	InventoryHistory__c

	Inventory__History





	Your organization was created in May 2010 and you are worried about field tracking retention. Which statement is true?

	Organizations created before June 1, 2011 have perpetual login history retention 

	Organizations created after June 1, 2011 have perpetual login history retention

	Organizations created between June 1, 2009 and June 1, 2011 have perpetual login history retention

	There is no such thing as perpetual field tracking retention





	You are afraid that an OWD recalculation is stuck because you still haven't received the notification email. What should you do?

	Ask the Salesforce Support to abort that job 

	Monitor background jobs only for sharing recalculation jobs

	Monitor background jobs in the Setup | Background Jobs page 

	No escape; wait for the completion of the job





	What is a trace flag?

	The way Salesforce enables debug logs for a given user 

	The way Salesforce filters out relevant debug data

	The limit of 250 MB of logs retained










	What is a debug level?

	The way Salesforce enables debug logs for a given user

	The way Salesforce filters out relevant debug data 

	The limit of 250 MB of logs retained





	Which of the following statements regarding debug logs are true?

	You can debug field history tracking

	You can have up to 250 MB of debug logs per organization at any given time 

	You can enable debug logs on all your users to keep track of every operation they make

	You can debug most of Salesforce's automation features (workflow, triggers, process builders, and so on)





	A workflow rule sends an email to a customer when a case is closed, but when testing it on your sandbox, you find that it doesn't work anymore. How can you inspect this issue?

	Email cannot be sent from sandbox organizations

	In sandbox organizations, email shipping can have a significant delay due to reduced platform resources

	Check the email deliverability's setting to be set to All email 

	Request an email log and inspect the results to look for email shipping errors 





	What can you do within the Health Check page?

	See how well sharing rules perform

	Check the number of portal roles

	Get an overall status of your organization's security settings

	Fix security risks based on your security policies/baseline
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It's important to provide your team with a safe place to implement new features using sandboxes. They should learn to master change management with change sets and learn which other tools can be used to move organization configurations from one organization to another. It is equally important to learn how to pull and push data using the tools the organizations come with.

Once our organization is secure and being proactively monitored, we can move on with the change management of metadata and data by describing different sandbox types that we can use to implement and test our organization's new features, different ways to move configurations between organizations, and finally, how to move data from organization to organization.

In this chapter, we'll learn about the following topics:


	More about Salesforce sandbox types

	Using change sets to move changes from one sandbox to another

	Alternative tools to move changes

	Suggested tools for loading and pulling data from an organization
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Although a popular meme featuring Chuck Norris states that Testing is for wimps, real men test in production, believe me when I say this is not a good philosophy!

The ability to develop and test in dedicated and safe environments is key to the success of your efforts, whether it's a 1-year project or a 1-day highly intensive bugfix.

Sandboxes give us and our team the chance to work in an isolated place that mimics (more or less) production, where we can make all sorts of custom configurations and developments and test with production data or even train our users. Everything is done with the different kinds of sandboxes at our service.



Sandboxes can be created, deleted, cloned, and refreshed. Moreover, when a new Salesforce platform release is ready (this happens three times a year, with the winter, spring, and summer releases), sandboxes are the organizations where these major platform releases are first implemented by Salesforce before affecting production organizations, allowing us to test new features or make no regression tests. Depending on your organization instance (that is, the csXX in your sandbox's URL, for instance, https://cs88.salesforce.com/) and depending on specific limit dates before each release, you can decide to refresh a given sandbox to see the new release as soon as possible or only when production has been upgraded.

When a sandbox is created, it inherits all the metadata configurations from production (or the other sandbox from which it was cloned) and, depending on its type, some, all, or none of the data of the source organization.

Sandbox organizations can only be created from the Setup | Environments | Sandboxes page from production. Here is an example:



We can have different kinds of sandboxes, all of which we'll be describing shortly:


	Developer sandbox

	Developer Pro sandbox

	Partial Copy sandbox

	Full sandbox





We'll also have a look at how we can put an architecture of diverse sandboxes together so that we can handle changes from one testing organization to the other until production.
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This sandbox is used mainly for the development process. It contains a copy of all the production metadata but no records at all (exceptions include users, for instance). Having no access to real production data allows administrators and developers to safely develop their features without worrying about how data should be handled.

The Developer sandbox can be refreshed from production once a day and it can hold up to 200 MB of data and 200 MB of file storage. This kind of sandbox is usually assigned to individual developers so that they are free to dismantle an organization without it having an impact on their colleagues.
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The Developer Pro sandbox differs from the Developer sandbox type regarding the amount of data and file storage that can be held, that is, 1 GB.

This type is generally used for global development environments, that is, a sandbox that conveys that all the developers work in a single organization (coming from different Developer sandboxes) and can be used for code base quality assurance (for example, running all Apex tests or validating cross-developer/admin implementations).
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This is used for testing purposes. It contains all the metadata from production but also a sample of its data, which will have been selected randomly. That's why this type is useful for testing the borderline behavior of your implementation.

Partial Copy is often used for user acceptance tests, integration testing, and training. It conveys up to 5 GB of sample data and file storage and can be refreshed every five days.



When you create this kind of sandbox, you need to choose a sandbox template (on the Sandboxes page, click on the Templates tab):



Sandbox template creation

Select all the objects you want to be copied into the Partial Copy sandbox. Considering that Salesforce will copy up to 10K records per object type, up to a total of 5 GB, choose the records almost randomly (there is no way to tell Salesforce which category of records you want to be selected).
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This is the queen of all sandboxes as it reproduces the production environment. Indeed, this sandbox type can be used for performance testing. That being said, it is a full copy of production regarding both metadata and data, and it is aligned with production limits for file and storage quotas. The refresh time is 29 days. However, you can always apply a sandbox template to select the objects you want to be copied.

Why don't you want all the data? There may be certain objects that are useless for your testing.

Copying GBs of data can be time-consuming and you should expect your sandbox creation/refresh time to take several days. The less you need to copy, the faster the copying process is.

When creating/refreshing a Full sandbox, Salesforce asks you what you want to do with field tracking information. You can decide not to include it (faster copy) or you can go up to 180 days back in time (chatter history can be very large).

Because of their nature, Full sandboxes are used for testing external integrations (as external systems expect real production data) or staging for the final validation of your team's work or for production debugging.

For a quick and updated reference on sandboxes, please refer to Salesforce Help at https://help.salesforce.com/articleView?id=data_Sandbox_environments.htm&type=5.
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Partial Copy and Full sandboxes require an additional license to be purchased (contact your Salesforce account manager for more information).

There is no mandatory sandbox configuration setup, but let's have a look at what we can design.

Take a look at the following sandbox architecture, which can be adapted to most projects:



In the preceding diagram, Production is the only organization that is not a sandbox.

Dev 1, Dev 2, and Dev N are part of the Developer (Dev) sandbox and have been assigned to the three developers that are implementing the following project: due to the kind of job developers do, these sandboxes are full production metadata copies, and no data is received from production, so they are free to mess with the dataset.

Once each developer has a stable code base, the changes are released into Integration, which is a Developer Pro sandbox, where everything is tested internally in your team to match the requirements.

If legacy systems have a development environment, you can use this sandbox to test the implementation against external systems. In this case, they usually send mock data, so they are not the proper place to validate external integrations, but from here, you can see whether the code/configurations are running as expected. This place is, in fact, the sandbox where the code base is validated with automated testing (UI or backend testing using Apex test suites).

The Integration sandbox is also the place where developers bring back their colleagues' changes to their own Developer sandbox.

Once the internal testing has been validated, changes are brought to the UAT (or testing) sandbox. This is typically a Full sandbox, but even a Partial Copy could be a good fit. The business guys execute their user acceptance tests and validate legacy integrations.













Once everything is OK, changes are deployed to Staging. This should be a Full sandbox because this is the last place where you can test with actual production data. This place is optimal for bug testing after a production issue.

Finally, the Training organization is used to train your users with these new changes. This is typically a Partial Copy sandbox.

Remember that you can ask Salesforce support for a sandbox license when needed for a limited amount of time. This way, you can dispose of multiple instances of Partial Copy or Full sandboxes so that you can support your projects better.

If your company/customer needs a multi-project environment, you can set up a unique Staging instance, which will collect all the developments and use separate Dev-Integration-UAT branches for each project.

Depending on your Salesforce edition, you will have a certain number of sandbox types available. Jump to Salesforce Help for a detailed list at https://help.salesforce.com/articleView?id=data_Sandbox_environments.htm&type=5.

When triggering the creation/refresh of a sandbox, you can select an Apex class to be run after the copy has completed. Use this method if you want to create some basic records for your organization (for example, a base dataset for Developer/Developer Pro organizations).

One additional option when handling a sandbox is cloning. You can clone a given sandbox into a new sandbox of the same license type (for example, a Full Copy must be copied into another Full Copy). Cloned sandboxes can be refreshed as well, and they are aligned with their source sandbox.

Remember that when a sandbox is created, usernames are modified and the .Sandbox-name suffix is appended (passwords and security tokens remain the same). This means that if a user has a username of awesomeadmin@mycompany.com in the new Sandbox called UAT, you would log in with awesomeadmin@mycompany.com.uat.

Even users' email addresses are changed by appending the .invalid suffix, so no automatic notification is sent after the sandbox is activated. You need to manually change user emails to enable notification. As we discussed in the previous chapter, Email Deliverability is also set to System Email Only for the same reason.





None of the email fields in your dataset are changed, so take care when using a Sandbox with actual customer data by, for instance, replacing all email addresses by appending an invalidating suffix or using the same fake email address.

Plan your sandbox refresh strategy while taking the following into account:


	Full/partial copy refresh/creation can take days to complete.

	A sandbox is not a copy at a given time; production data and configuration data can change during the copy, so some records may be inconsistent.



For further considerations about sandboxes, please refer to Salesforce Help at https://help.salesforce.com/articleView?id=data_Sandbox_implementation_tips.htm&type=5.



A quick note: For companies that have adopted Salesforce DX for release management, the Dev 1-Dev N sandboxes have been replaced with Scratch organizations, which are disposable organizations linked to your production organization (called the Hub). Developers can use SalesforceDX to create and destroy Scratch Orgs in a matter of minutes, so they are able to quickly develop and test their stuff in isolated orgs, thus reducing the maintenance of Dev sandboxes.



For more information about Salesforce DX, refer to the following useful post by Salesforce Ben: https://www.salesforceben.com/salesforce-dx-mean-admins/.
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In the previous section, we talked about the metadata changes that are deployed into a chain of sandboxes until the final production release.

There are different ways to achieve a metadata deployment:


	Metadata SOAP APIs (refer to https://developer.salesforce.com/docs/atlas.en-us.api_meta.meta/api_meta/meta_intro.htm for more information)

	The ANT Migration Tool (sometimes called the Force.com Migration tool—https://developer.salesforce.com/docs/atlas.en-us.218.0.daas.meta/daas/meta_development.htm)

	An IDE, such as Visual Studio Code (https://forcedotcom.github.io/salesforcedx-vscode/) or other popular IDEs

	Packages

	Change sets



Unlike change sets and packages, the other ways require you to master a developer's attitude. Let's start with change sets.

Change sets is a powerful feature that's meant to help administrators and developers easily deploy metadata from sandbox to sandbox, or from sandbox to production, using a point and click approach.

The following steps are required to unleash change sets:


	Create an outbound change set on the source organization.

	Add the changed metadata items to the change set.

	Upload the change set to an enabled destination organization.

	Validate the inbound change set on the destination organization.

	Deploy the change set on the destination organization.

	Monitor the deployment.



Repeat until you have all green lights!



The first thing you need to set up is a deployment connection between the organizations you want to move metadata between. A source organization creates an outbound change set that, while uploaded, becomes an inbound change set on the destination organization.

You can only connect organizations affiliated to a production organization, which means you cannot move metadata using change sets from a Developer Edition organization to a sandbox or production organization. Change sets are enabled only between sandboxes and their production organization.

A connection should also be authorized to send and receive change sets, thus enforcing security on change promotion.

Typically, production will receive changes only when tested and approved. This means we'll have an incoming connection from the UAT sandbox, while Dev and UAT may have a two-side connection because Dev can deploy to UAT. After testing and typically small configuration changes, UAT can bring those changes back to DEV. As we saw in the sandbox architecture earlier, your company may have this particular set of deployment connections.

The following diagram illustrates how connections can be established inside our architecture (as shown in the previous section):



Change set direction on each sandbox

Note that after UAT, the changes only go forward. This may be a requirement of your release management team. Metadata should only be changed until UAT, which becomes the final source of truth for metadata.

There's no one-size-fits-all solution. Design your sandbox structure based on your needs and on your company's policies.

To enable a connection, go to Setup | Environments | Deploy | Deployment Settings:





From the list of all your active sandboxes (and production, if you are running the tool in a sandbox), choose a sandbox that you want to establish a connection with by clicking on the Edit link:



You can enable inbound change sets coming from the selected organization and see if the given organization is accepting inbound change sets from the current organization.

Take a look at the following screenshot:





Here, we can see that the Production organization can receive inbound change sets from UAT, while UAT has not yet authorized Production to send its outbound change sets (Accept Outbound Changes is not flagged).

You will see the following screen on the UAT sandbox after configuring some deployment connections. It can deploy to production and accepts deployments from QA.

Once the connections are created, on the source organization, navigate to Setup | Environments | Outbound Change Sets, click on the New button, and fill in the Name and Description fields:





As shown in the previous screenshot, to add a new item, click on the Add button in the Change Set Components section, choose the component type, and select the changed components. Also, click on Add To Change Set to complete the change set's creation:



This will open the following view:





In this example, we have changed some stuff:


	A new custom field on the Lead object

	Lead page layout to include the new field

	Two workflow rules that trigger the new field's values

	Two field updates that set the new values on the field according to workflow rules



Not every metadata type is available on change sets. For a comprehensive list, refer to the official documentation at https://help.salesforce.com/articleView?id=changesets_about_components.htm&type=5.

Did we forget something? Let's say that everything has been set up (although it hasn't—don't worry, we'll understand why shortly).

Click on the Upload button to send the change set to the destination organization:



The change set is now being uploaded to the Production organization and a notification email will be sent to inform you when the corresponding inbound change set is ready at its destination. This can take a few minutes, so don't panic if you don't see the email instantly.

Once a change set has been uploaded, it's locked. Clone it to create a new change set so that you can add more components.

Jump to the destination organization and navigate to Setup | Environments | Change Sets | Inbound Change Sets. Find the new change set and click on it. You may encounter the following message:



Again, don't panic… it's just that Salesforce still isn't ready to deploy it. Wait for a few more minutes. This is what you will see when the change set is ready to be deployed:





Click on the Validate button to validate the change set before deploying it. The system will provide you with a few choices regarding validation on the Apex test's execution:


	Default: Depending on the current organization, Salesforce automatically runs all local tests (production) or not (sandbox).

	Run local tests: Salesforce automatically runs all local tests (I suggest this for complex change sets, even in sandboxes).

	Run all tests: Salesforce automatically runs local and managed tests (this is related to managed/AppExchange packages).

	Run specified tests: We can select the Apex test classes to be executed (to speed up deployment times; this is something your developers will tell you to do).



Leave the selection as the Default and watch the engine validate your package (from Setup | Deployment Status):



What happened? The new lead field (called Next_Action__c) has not been added to the outbound change set on the source organization, and thus Salesforce cannot deploy field updates nor workflow rules. The change set is not valid.













Let's get back to the source organization, jump to the already uploaded change set, and click on the Clone button. Lastly, add the new custom field on lead (we called it Next_Action):



All the other components are still there; we have simply added a new item to the list.

We should not encounter any errors on the destination sandbox when validating the inbound change set.

Before uploading the change set, we also need to include permissions for the new field (so that we don't have to set up an FLS (short for field-level security) on the new custom field manually).

We can do this in two ways:


	Add a new permission set to the change set components list (if the new features come with a permission set).

	Add the impacted profiles to the Profile Settings For Included Components list.





In both cases, only the permissions related to the components list are considered (for example, if you have a permission set that sets FLS for the case's fields, they are not applied to the destination organization along with the change set because the case's fields are not included in the change set. The same applies to profiles). The following screenshot shows that three profiles have been added to the change set:



When cloning a change set, use a different name for the newly created change set (such as an incremental version number) so that you're not confused when dealing with different change sets.

Now, let's upload this to production and validate it again. Go back to the destination organization and click on the Validate link next to our new inbound change set version:





We should get a green light upon validating the change set:



Jump back to the inbound change set details page and click on the Deploy button (leaving the Default value as it is for Apex tests). You should get a success message:



The components are now included in your organization, along with the necessary permissions.

Let's go over some more advice regarding this process:


	Add all the dependent components for a given item (for example, all the custom fields for a given custom object or all the workflow actions for a given workflow rule), otherwise the deployment will fail.

	You can deploy along with validation, but validation is useful when you want to know whether the change set is okay ahead of its actual deployment (depending on release management policies, you may only have a given time frame to deploy a change).

	Limit change sets to 10,000 items to avoid long-running uploads and deployments.



Adding hundreds of items to a change set can be cumbersome, but you can find browser extensions that can help you manage your change sets, such as Organizer for Salesforce (for Chrome and Firefox: https://organizer.enree.co), Salesforce Change Set Helper (for Chrome: https://chrome.google.com/webstore/detail/salesforce-change-set-hel/gdjfanbphogooppaefebaaoohdcigpoi), and Salesforce Change Set Turbo (for Chrome: https://chrome.google.com/webstore/detail/salesforce-change-set-tur/dlcjllapchpeedkecmhfnpfenpbglioo).

Let's move on and discuss using packages to deploy configurations.
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Packages are like change sets but without the constraint that states that organizations should all be children of the same production organization.

This means that change sets are not available on Developer Edition organizations, whereas packages are, and that we can only deploy metadata that is isolated from the destination organization's configuration (packages can be used by ISVs to provide AppExchange general porpoise apps, that's why a package can't be aware of what's already on your organization).

For more information about the ISV partner program, take a look at Trailhead at https://trailhead.salesforce.com/content/learn/trails/isv_developer_beginner. Packages can also be used to release basic libraries of metadata (such as common formulas, Apex classes, and validation rules) that consultants commonly use on their projects.

To create a new package, click on Setup | Apps | Package Manager. Skip the Developer Settings part. This is used to set up the Namespace prefix, which is used to isolate your components from another organization's components in order to avoid naming conflicts (this is needed when you're building managed packages, which are special kinds of protected packages that are required for AppExchange publication).



Click on the New button and give the package a name and description. Then, click on the Add button to add components:



Package editing

The cool thing about packages is that Salesforce automatically adds all the related components to the package. In this example, we have just selected the workflow rules, but we can see that the engine added two field updates and a custom field.

Why do change sets differ in this way? In change sets, you are deploying from a sandbox to sandbox/production organizations, so there is a chance that some components may already be on the destination organization. On the other hand, with packages, we must ensure that everything we need is packed up and ready to be installed anywhere.

When uploading a package, we can define a version name and number (so it's easy to spot which version has been installed in a given organization), as well as an optional password for installation protection (only those who own the password can install this package), a site URL for release notes, post-installation instructions (if any), and features and object requirements.

You can add profiles or permission sets to make the administrator's life easier (only installed components will be affected on the destination organization), just like we can on change sets.

After a successful upload, you'll be granted an installation URL that anyone can use to install this package on any organization.

For a complete guide on package management, please refer to Salesforce Help at https://help.salesforce.com/articleView?id=package_distribute_apps_overview.htm&type=5.
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If we need more control over the deployment process, we can use other tools that are provided by the Salesforce platform.

The first one, which is also at the core of the other methods, is the use of Metadata APIs. This is a set of APIs that are used to retrieve, deploy, create, or delete metadata items.

This powerful yet simple set of methods communicate with any Salesforce organization, retrieve all kinds of metadata items, create and update a variety of configurations, and finally deploy those components in a target organization.

Like the other tools that we are going to mention, Metadata APIs don't need source and destination organizations in order to refer to the same production instance. This means you can deploy from a developer edition organization to a Full sandbox, from a developer sandbox to a sandbox, the children of different production organizations, and so on. Metadata APIs are metadata-centric, which means they don't need to know who is the original owner of a given item.

For a complete list of all the supported metadata types, please refer to https://developer.salesforce.com/docs/atlas.en-us.api_meta.meta/api_meta/meta_types_list.htm.

As an administrator, you typically never get your hands dirty with Metadata APIs; instead, you'll use tools based on these APIs (these tools take care of the communication part of the deployment).



Even though it was discontinued on October 12, 2019, I want to mention an old companion of my days as a junior developer—the Force.com IDE (https://developer.salesforce.com/docs/atlas.en-us.eclipse.meta/eclipse/ide_getting_started.htm). Even though its support has ended, if anyone has an installed version of it, the IDE can still be used (thanks to the fact that Salesforce keeps supporting old API versions for at least three years after their introduction).

This tool is based on Metadata APIs and on the Eclipse framework (a powerful and free IDE for Java developers). This tool was meant to help developers code their Apex code and Visualforce pages (and Lightning Aura Components ultimately).

To get the Force.com IDE working, all you had to do was the following:


	Create a new project.

	Set up the source organization's username, password, security token, and type of instance (for example, production, sandbox, developer organization, pre-release organization, or custom login URL).

	Select the required metadata components (a developer would typically select classes, triggers, pages, components, and static resources).

	Wait until the items were retrieved.

	The developer did their work by changing classes or pages and deploying them to the source organization (it was as easy as hitting Ctrl + S on your keyboard).

	Once the change was ready to be released, you selected all the components you wanted to deploy, right-clicked, and selected the Deploy menu item.

	Insert the username, password, security token, and type of instance of the destination organization (that is, a production, developer edition, or sandbox instance)

	Click on the Deploy button to start the deployment.



From the Setup | Environments | Deploy | Deployment Status menu, you could watch the deployment work and gather information in the case of a failure.

One of the things that I loved the most was the possibility to create different projects altogether (let's say, one for the Dev sandbox and one for the Test sandbox) and compute differences of the same file on the fly from the two organizations in order to understand what changes have been applied in both instances (when more developers work on the same Apex class, checking for changes can be a mess).



Another thing I loved was the possibility to check the whole project for a given metadata item. Let's say you wanted to know the impact of removing a given custom field. The main question would be, "Enrico, can you tell me where this field is being used?" By creating a Force.com project with all the available metadata, you could simply search for a string to get all the matches:



Force.com IDE workspace

Another glorious tool is the Ant Force.com Migration Tool. Based on Metadata APIs as well, it is a command-line tool that is meant for automated deploy operations, and due to its nature, it can be used for Continuous Integration, Continuous Deployment, or Continuous Delivery.

But what does this mean? It's a way of saying, "Hey, when I change something and I approve it, it should be immediately deployed to the destination source." To do this, developers would generally use a code versioning tool (that is, a tool such as Git or SVN that can keep track of all the changes that have been made to an organization's metadata) and once they had pushed a change to the version control system, an automated script would run and tell the Ant Force.com Migration Tool to activate a deployment.

If you want to find out more about the Ant Force.com Migration Tool, please refer to https://resources.docs.salesforce.com/sfdc/pdf/salesforce_migration_guide.pdf.



Another official tool that was created recently (and officially replaces the Force.com IDE) is the Salesforce Extension Pack for Microsoft Visual Studio Code (https://forcedotcom.github.io/salesforcedx-vscode/). With this, can do all the stuff you could do with the Force.com IDE (and more), but it also supports the new Lightning Web Components framework.

The whole tool was originally meant for Salesforce DX development (have a look at the Trailhead trail at https://trailhead.salesforce.com/en/content/learn/trails/sfdx_get_started for more information) but it was recently updated to support project development (a classic way to develop on Salesforce). The following screenshot shows what Visual Studio Code looks like:



Visual Studio Code workspace

Some other famous but not free Salesforce IDEs are as follows:


	The Welkin Suite (https://welkinsuite.com/)

	Illuminated Cloud for the IntelliJ IDE (http://www.illuminatedcloud.com/)
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So far, we have talked extensively about how to release metadata changes, but what about data changes?



You may need to cleanse some fields on your records (due to a bug or a change request) or import a new table or even delete a given object from your organization because you don't need it anymore. In the upcoming sections, we will look at how to import and export data. Let's start with importing data using the Data Import Wizard.
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Salesforce provides two basic built-in ways to import data into your organization:


	Data Import Wizard (in-browser wizard)

	Data Loader (external app)



To access the Data Import Wizard, navigate to Setup | Integrations | Data Import Wizard, which brings you to the following page:



With this tool, you can import up to 50,000 records at a time and easily configure the mapping between the imported file and the objects' fields on Salesforce.



Before importing anything, you will need to load a file in CSV format (up to 100 MB in size).

You can extract a file in this format from any Salesforce report by specifying CSV as the desired format (Export is one of the available report object actions you can undertake):



This gives you a file in the following format:

"Account Name";"Billing State/Province";"Type";"Rating"
"Super Gnite Ltd.";"";"Technology Partner";"Hot"
"GenePoint";"CA";"Customer - Channel";"Cold"
"United Oil & Gas, UK";"UK";"Customer - Direct";""

The preceding code shows semicolon-separated values enclosed in double quotes. To be compliant with the Data Import Wizard, replace the semicolon with a comma or tab.

You can export data from whatever source you want (for account, contact, and lead records, you can directly export CSV files from the ACT!, Gmail, or Outlook apps). The important thing is that it's in CSV format.



Before you import anything, you need to clean up your data. Ensure that the necessary header columns are there and that there are some Salesforce field labels that match them so that the import wizard will be able to automatically match the mappings.

If you import a file containing Salesforce IDs for lookup fields, remember that IDs are case-sensitive, which means that if you change the case even for a single character, the IDs won't be recognized, leading to import errors.



Use a column named Record Owner to match a Salesforce owner for new records, while valuing it by username, first and last name, or Salesforce ID (the import engine automatically matches the user).

Once the CSV file is ready, click on the Launch Wizard! button.

Once the app has been loaded, you'll be required to select the following:


	One of the available standard objects (accounts, contacts, leads, solutions, or campaign members) or a custom object.

	The kind of action you wish to take place:

	Add new records: The file will contain only new records (and if a match is found, no record will be inserted).

	Update existing records: The file will contain only existing records.

	Add new and update existing records: The file will contain both new and existing data that needs to be updated.





	Match by: This is the field that is used to understand whether a record is new or already exists.

	Which User field in your file designates record owners: Leave this as none if you want new objects to be assigned to you. However, you can even use a Salesforce ID if you want to use the user's ID, Name if you want to use the user's first and last name or full username, or External ID if you plan to use some other external ID field for user matching.

	Trigger workflow rules and processes for new and updated records: Select this flag to run automations upon a successful record import.

	Select the CSV file to be imported and click Next.





Before starting the import wizard, you need to select/change the right field mapping:



Mapping selection on the Data Import Wizard

Click on Change or Map to set up different mappings than the ones provided by the wizard.

For Accounts and Contacts, you can set up multiple mappings to refer to both objects. Click on Next to review these changes and start the import by clicking on the Start Import button (a quick review of what's going on is provided here):





You'll be notified of job completion by email. In the meantime, you can monitor Bulk API jobs (special kinds of APIs that are used to import big data) by going to Setup | Environments | Jobs | Bulk Data Load Jobs:



Data Import Wizard job monitoring

Remember that you can only run one import at a time, regardless of the browser or user that triggers it.
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Data Loader is a standalone application that's used to bulk import (and export) data. It can actually do all kinds of CRUD operations (insert, update, delete, and export).

To download the app, go to Setup | Integrations | Data Loader and select the download link for your operating system (Windows or macOS). The documentation links are also available on this page.

There is even a SaaS version of Data Loader called dataloader.io. It can be downloaded for free, but there will be some limitations regarding what features you can use. Alternatively, you can get the full-featured version if you're willing to pay for additional licensing costs (https://dataloader.io/).



Data Loader can be used via its user interface or through the command line to ease the task of automated export/imports. Let's say you have an external billing service that stores  in a remote server all the bills created daily, as a CSV file. With a scheduled job on the server, you can enable Data Loader so that it loads this CSV file into Salesforce automatically (supported for servers running Windows only).

You should use Data Loader when you want to load a standard object that is not supported by the Data Import Wizard, or when you want to schedule a lot of data to be uploaded or an export on a regular basis (using the command line).

You may also need to load around 50,000 to 5,000,000 records (you can use it to load one record; there's no limitation on the lower end of the scale), but if you need to bulk update more often, you'll need an external solution, which you can find at AppExchange (http://appexchange.salesforce.com/).

We won't talk about this tool extensively in this book, so please refer to Salesforce's official Data Loader guide at https://resources.docs.salesforce.com/218/latest/en-us/sfdc/pdf/salesforce_data_loader.pdf if you wish to find out more. If you want a quick glimpse at what you can do with Data Loader, please refer to this awesome post by Salesforce Ben: https://www.salesforceben.com/introduction-to-the-salesforce-data-loader/.
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In the previous section, we saw that we can export data from Salesforce in the following ways:


	Reports: By exporting resulting datasets in CSV (or Excel) format

	Data Loader: By using a SOQL query to get a CSV file that contains the results



You can use other tools or even build your own using the SOAP and REST APIs in order to run SOQL and SOSL queries. You can even use Chrome extensions to do this job on the fly (a full list of Chrome extensions, by Salesforce MVP Jitendra Zaa, can be found at https://www.jitendrazaa.com/blog/salesforce/top-google-chrome-extensions-for-salesforce/).

Salesforce CRM comes with a backup tool that you can leverage to export data from your organization in CSV format, back it up, and so on. This feature is called Data Export and can be found by going to Setup | Data | Data Export.



The tool allows you to do a one-time data export, though it can be scheduled on a weekly or monthly basis, depending on your Salesforce edition (only Enterprise, Performance, and Unlimited deliver the weekly option).

Click on the Export Now button to get to the following page:



From here, do the following:


	Choose file encoding.

	Check the Include images, documents, and attachments and Include Salesforce Files and Salesforce CRM Content document versions checkboxes, which will create bigger files and increase the export time, respectively.

	Check the Replace carriage returns with spaces box if you want to replace carriage returns/line breaks with a single space (this is useful for certain kinds of integration formats).

	Select the kind of data you want to export. By selecting Include all data, you are, as the option suggests, including every Salesforce object.



The kind of objects that are exported depends on the time you create the export job, so if you are creating weekly/monthly export jobs and you create a new object after their creation, remember to update the export job by selecting Include all data.

When you hit the Start Export button a job is enqueued and, as usual, Salesforce sends a notification email when the export job has completed:



Scheduled Data Export has a similar configuration, except for the scheduled time frame:



Because jobs are run according to the platform's load, sometimes, export results won't appear on the day the scheduled configuration has specified. If this happens, the job will be scheduled 7 or 29 days after the last executed job (7 for a weekly schedule, 29 for a monthly schedule).



The exported data is saved into a ZIP file that contains all the CSV files for the objects that were exported that are up to 512 MB in size. If the data you've exported is bigger than this, more ZIP files will be created.

You cannot make subsequent executions of Export Now jobs; you have to wait for the minimum time frame allowed for your organization (7 or 29 days). The exported files are available for 48 hours after their creation, after which the files are automatically deleted.
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Planning your delivery strategy in advance using the proper sandbox architecture and knowing the pros and cons of every kind of organization can be critical to the success of your project. Once you and your release management team are satisfied with the strategy, you can deploy changes across organizations using change sets or put automatic delivery in place using tools such as the Force.com Migration Tool (running on Ant).

Once the metadata has been released, you can move data from organization to organization using the Import Wizard or Data Loader. The path to production release can seem hard, but don't worry—you now know about all the tools that can leverage for your Salesforce platform.

In the next chapter, we'll cover some advanced aspects regarding data modeling with relationships, validation rules, and picklist field management.
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	Some new customization has to be implemented. Where do you make your point and click approach?

	In production

	In a sandbox

	In a Developer organization








	One of the developers on your team needs a sandbox to do some testing on a newly released feature of the CRM. They want this sandbox to be ready as soon as possible, and there is no need for data or massive data usage. Moreover, once the test has been completed, the sandbox should be refreshed as soon as possible. Which sandbox type would you use?

	Developer

	Developer Pro

	Partial Copy

	Full





	Your developer team has more than 20 developers. They usually deploy on their own Developer sandbox, which is where they also run local tests. There is no particular restriction on the data that's required, nor on the refresh interval required, but you can't wait for days to refresh it. Which sandbox types would you suggest using to merge all the developments into a single organization? 

	Developer

	Developer Pro

	Partial Copy

	Full





	Which statements about Partial Copy sandboxes are false?

	They can host up to 5 GB worth of files and data.

	You need sandbox templates to define which records should be copied.

	They are used for development.

	They must have no less than 10,000 records per object.

	You can use sandbox templates to filter our specific records (for example, record types, picklists, and so on).





	Where can you do performance testing?

	Developer Pro sandbox

	Production

	Partial Copy sandbox

	Full sandbox








	Which statement is correct about Full sandboxes?

	The refresh time is 30 days.

	You can select a sandbox template.

	They have the same storage as their Production organization.

	All field tracking history is automatically copied.

	By selecting fewer objects to be copied, you can enhance the copy speed.





	You want to clone a sandbox. In this situation, which of the following statements is true?

	The Destination sandbox must have a higher type than its source (for example, if the source is Developer Pro, the destination must be a Partial Copy or Full sandbox).

	The Destination sandbox must have a lower type than its source (for example, if the source is Developer Pro, the destination must be a developer sandbox).

	The Destination sandbox must be the same type as its source.





	After a sandbox's creation, the Process Builder doesn't send a notification email to a given user. What could be the cause of this?

	Email deliverability has been set to System Email Only.

	Email deliverability has been set to User Email Only.

	The sandbox is not active.

	The Process Builder is not active.

	The contact record's email fields have been modified with the .invalid suffix.





	You've developed a Salesforce app with a custom object, page layout, a Process Builder, and a flow on a Developer Edition organization that's been created solely for this development task, and you want to bring the metadata you just created into one of your sandboxes. Which tools can you use for this?

	Change sets

	The Force.com Migration Tool

	An IDE such as Visual Studio Code

	Packages

	Data Loader

	Data Import Wizard








	You've developed a Salesforce app with a custom object, page layout, a Process Builder, and a flow on a sandbox and you want to deploy this configuration to production. Which tools can you use for this?

	Change sets

	The Force.com Migration Tool

	An IDE such as Visual Studio Code

	Packages

	Data Loader

	Data Import Wizard





	What is a deployment connection?

	The deployment direction of a package

	A way to allow inbound change sets from sandbox/production organizations

	A way to allow outbound change sets to sandbox/production organizations





	Which steps are required to deploy a change set?

	Activate the deployment connections and then create, upload, validate, and deploy the change set.

	Create, upload, validate, and deploy the change set and then activate the deployment connections.

	Activate the deployment connections and then upload, validate, and deploy the change set.

	Activate the deployment connections and then upload, deploy, and validate the change set.





	If you want to use an IDE for deployment, which of the following do you need?

	Username and password of the origin organization

	Login URL of the origin organization

	Change set name

	Login URL of the destination organization

	Username and password of the destination organization








	You need to export data from your organization. Which tools can you use for this?

	Change sets

	The Force.com Migration Tool

	An IDE such as Visual Studio Code

	Packages

	Data Loader

	Data Import Wizard





	If you want to upload a file to the Data Import Wizard, what file format should you use?

	A CSV file with comma-separated values

	A CSV file with tab-separated values

	ZIP

	PDF

	A CSV file with semicolon-separated values





	You need to insert 40,000 leads. Which tool should you use for this?

	Data Loader

	Data Import Wizard

	dataloader.io

	Change sets

	The Force.com Migration Tool





	You need to export all the cases automatically once a day. What should you use for this?

	Data Import Wizard

	Data Export Wizard

	Data Loader
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In this section, you will learn how to extend the capabilities of Salesforce objects by using advanced relationships, creating effective and reliable validation rules, and understanding master picklist management.

This section includes the following chapter:


	Chapter 4, Extending Custom Objects
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One of the main tasks of a Salesforce admin is the definition of the data model that holds all your CRM data. If you are reading this book, you certainly know how to create new custom objects and fields: mastering data model customization is, without any doubt, a skill you should acquire if you want to be an advanced administrator.

In this chapter, we'll learn the following topics:


	Advanced aspects of object relationships

	An in-depth overview of validation rules

	Advanced aspects of picklist management
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As experienced administrators, we already know the basics of the relationships between Salesforce objects: they are links between different objects that allow you to connect different records all together. The best and easiest way to get a view of all relations between objects is the Schema Builder, which can be found at Setup | Objects and Fields | Schema Builder.

When we have a lot of relations, having a whole picture of how the objects relate to each other can be a hard job, and this tool can help to untangle the problem. Be careful! Don't select all the objects in your org; otherwise, all we will see is a plate of spaghetti, as shown in the following screenshot:



Using Schema Builder to inspect object relationships

On the left sidebar, let's select a few objects, such as Account, Contact, Case, and Opportunity. We will get the following view:







Account-related relations

Each connector starts from the child object (the end with the small circle) and ends up on the parent object. We can then deduce the following:


	The Case object is related to itself (which means that it is related to another record of the same type), Contact, and Account.

	The Contact object is related to itself (if we have a look at all of the fields belonging to Contact, we'll find the ReportsTo field, which relates a contact with a parent contact) and to its parent Account.

	The Opportunity object has two relations with the Account object (one is the Account field and the other is PartnerAccount field).

	Finally, the Account object has a single relation with itself (the ParentAccount field).



If we add the User and Contract objects to this picture, the mess becomes excessive, and it isn't so easy to deduce every relation (try it yourself).

And all of this is all about standard relations on the Sales/Service Cloud data model. Imagine how much spaghetti you can add with custom relationships!

Salesforce provides different kinds of relationships between objects. These are as follows:


	Master–detail relationships

	Many-to-many relationships

	Lookup relationships

	Hierarchical relationships

	External relationships



We'll also be covering a special kind of field called a roll-up field, and considerations about formula fields regarding relationships.
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The master–detail relationship links two objects in a strong way: children are close to their parent and are strongly related. So this type of relation is usually used to create a detail record.

Think about adding a Case Detail custom object that stores multiple case details, such as multiple products, addresses, or repeated business data (for example, energy readings coming from all contacts' smart home devices) related to the same service request (Case record). Those details have no meaning without the original Case; that's why we choose a master–detail relationship to design this specific model.

When we create a new master–detail relationship, the first thing to select is the parent object.

Note that a master–detail field cannot be created on a standard object. This is a platform limitation that any admin should be aware of.

Let's say we have a Case Detail custom object with diverse custom fields, and, as mentioned earlier, we want it to be a child of the Case object. Jump to Setup | Object Manager| Case Detail object| Fields & Relationships | New Field | Master-Detail relationship, and then select the parent object as Case on the first available picklist with a list of the available objects.

You cannot create a master–detail field on an object that is related to the same object type.

After the parent object type is selected, we'll define the relationship details:



Master–detail relationship options

Given the field name and child relationship name (which is used when SOQL-querying children records directly from the parent), we can define the minimum access level on the master record needed for the users to have complete access to the child object.

Select Read Only or Read-Write for the minimum access level on the parent object. In our scenario, let's leave this to Read-Write because we have decided that the Case Detail object data should follow the parent record's access.

In this scenario, sales reps who have read-only access to Case records will be able to read Case Detail objects, but will have no way to create, edit, or delete them.

The Child objects should usually strongly relate to their parents, since a few platform releases ago, you could reparent a child object. Using the Allow reparenting flag facilitates this possibility.



The last section of the master–detail configuration wizard is related to lookup filters. We can choose a filter based on the fields, namely the current object, parent object, current user, current user's profile, current user's role, or applying custom logic (conditions with custom and/or chaining).

A filter may be required or be optional. The user can receive a custom error message if the filter is mandatory or simply a suggestion filter. Users can easily remove filters and select whichever record they want.

Finally, a Lookup Window Text field guides the user as to the selection (we are explaining why this filter is in place, but it only works in Salesforce Classic) and the Active filter can be used to temporarily disable the filter.

This is what the final configuration looks like:



Master–detail filter configuration

Click on the Next button at the bottom of the page to jump to the next step. Note that the Field-Level Security (FLS) for the new object's field defaults to Visible/Writable, and that the master–detail lookup is a required field by default (after all, you cannot have a child without a master record):



Master-detail field has a fixed FLS configuration

Click on Next to select the proper object page layout where the new field must be placed. Even now, the Case Detail page layout is mandatorily selected, as the field is required:



Master-detail field page layout selection

Click on Next again and select the Master object (Case) page layout in which the new Case Details- related list should be placed (this last step is only available for relationship field types):



Master–detail related list inclusion on the parent object's layouts

Because we put in place a filter on the relationship that matches only support cases, selecting only the Case (Support) Layout makes perfect sense.

Create a master–detail relationship only when the object has no records at all (otherwise, Salesforce doesn't know which are the parents of the record already on the dataset). You can create a lookup field instead, populate it for all your current objects, and then convert the field into a master–detail relationship.

To test the relationship filters, let's create a new Custom Object tab from Setup | User Interface | Tabs | New in the Custom Object Tabs section and add it to the Service (standard__service) app:



Case Details custom tab

Now, exit the setup and jump to the Service app, which looks as follows:



Case Details tab in action

Click on the New button and create a new record. The only available field is the Case master–detail relationship. Select + New Case and create a new record with the unexpected record type (Sales Request):



Case creation within a case detail record

Click on Save to save the case. The new record should now be related to the case detail record we are trying to create. Hit the Save button on the New Case Detail wizard to trigger the following error message:



Master–detail filter in action

If we select a Support Request record type in the previous step, then the case detail is saved as expected.

This is what you get in the lookup window in Classic mode (have a look at the initial Select a support request case message):



Master–detail lookup window selection in Salesforce Classic

What's peculiar about master–detail relationships? The thing to note is that by deleting the master record, we are deleting its children as well (and when we undelete them—that is, restoring them from the bin—it will automatically undelete the children as well). However, if you delete one of the children first, and then delete the master record and then undelete it, the first deleted child will not be undeleted.

A child record inherits the master record's owner; that's why sharing rules and manual sharing is not available on child records. For the same reason, children inherit their master record's access level.



A custom object can have up to 2 master–detail relationships, up to 40 total relationship fields, and up to 5 active lookup filters (go to Setup | Object Manager | Custom Object | Object Limits for a full list). You can have a maximum of three master–detail levels and, within this hierarchy, the records cannot be referenced more than once. If it is a detail record on a given multilevel relationship, then it cannot be the master of another multilevel relationship.

For data skew limits, remember not to parent more than 10,000 child records to a master record.
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A roll-up is a special kind of field that is allowed only on a master object—that is, objects that are on the master side of a master–detail relationship. These fields are used to summarize child fields, such as getting the number of case details parented to a given Case, or getting the total amount of invoice records related to an Account.

Let's take our Case Detail object and add a new custom field called Invoice Amount with the Currency type, as shown in the following screenshot (you should already have the necessary skills to set up this configuration):



Case Detail fields

Let's get back to the Case object (the master of the relationship) and create a new Roll-up Summary field called Number of details that should show up the number of details related to the current Case:



The roll-up field counts the number of child objects

We are selecting the COUNT roll-up type and applying a filter so that only case detail records with an amount greater than 0 are selected.

Let's create another roll-up field named Total Amount that sums up all the Case Detail Invoice Amount fields (using the SUM roll-up type with no filter).

Lastly, let's create a new roll-up field called Maximum Amount that should display the highest amount among the children objects (let's use the MAX roll-up type).



Create a new Case and some related children with different Invoice Amount values. You should get a result like the following:



Roll-up fields on the Case object

After a few Case layout changes to better highlight the required information, we can see four case details with different Invoice amount values (sorted by this value), as well as the following:


	Number of details is 3: We have an invoice with an Invoice Amount of € 0

	Maximum Amount is € 50,000

	Total Amount is € 51,100: This is the sum of all invoices, irrespective of the amount



All the calculations are done by the platform in the background.

There is a limitation: if you delete a child record, roll-up fields are not recalculated automatically. For this, you should use the Force a mass recalculation of this field option in the Edit wizard of the roll-up field.

As a general rule, calculating a new roll-up field can take up to 30 minutes.

You can have up to 25 roll-up fields per object (refer to the Object Limits links on the Object Manager).





Take care when using roll-up fields and setting up their field-level security. If a user doesn't have access to a child record's field used in a master record's roll-up field, the calculated value is shown anyway despite FLS settings.

We can create special roll-up fields on standard objects, such as Account (rolling up to opportunities) or Opportunity (rolling up to opportunity products).

For further details and the limitations of roll-up fields, refer to Salesforce Help at https://help.salesforce.com/articleView?id=fields_about_roll_up_summary_fields.htm&type=5.
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Using master–detail fields, we can set up the so-called many-to-many relationships, which are a way to link a given record to more than one record using Junction objects.

When do you need it? Imagine that you want to link a Case with multiple Assets:



Many-to-many relationships in action

By using a many-to-many relationship, you can link a given Case to more than one Asset record.

The Junction object is a custom object that holds two different master–detail fields: the first master–detail field created is promoted to be the primary relation and the primary master record masters deletion, undeletion, and sharing the look and feel (such as the icon and page color) of the child record (in the previous picture, we can say that Asset is the primary record). The second master–detail on the Case is the secondary relation, which does not master any particular behavior.
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The lookup field is similar to the master–detail relation, as it is used to link two objects without having the same strong binding between the parent and child records.

This means that sharing is not inherited, you cannot have roll-up fields, the child record has its own owner, and if you delete the parent record, then the child is not automatically deleted, and you can look up the same object type.

Creating a lookup field is quite similar to creating the master–detail type:



Lookup field configuration

The only difference is that you don't have the Access section, just the What to do if the lookup record is deleted? option. If the parent record is deleted, you can choose to blank the field or throw an error so that the user is forced to update this relation before deleting the parent.

Field history tracking won't record the lookup field's deletion.

As lookup is not a required field (unlike a master-detail field), you can decide to put it as Required.

Filters apply the same way that we saw earlier when we looked at the master–detail field type.

If the main object is a custom object, then you can ask Salesforce Support to enable the Delete this record also option, which makes the lookup close to a master–detail relation, at least regarding the deletion behavior: this is called cascading delete.

Be aware that cascading delete allows a user to delete a child record they may not have access to.

Lookups can reference the same object type (which is not allowed in master–detail relationships), creating a so-called self-relationship: the only limitation is that you cannot look up a record with itself (this is called a circular reference).

You can convert a lookup relation into a master–detail relation only if the child records have a field for the master record, whereas you can convert a master–detail into a lookup only if you don't have any roll-up field on the master object. A special kind of lookup relationship is the self relationship—that is, a lookup that points to the same object type it is originating from. For example, the Account, Case, and Campaign objects all have a Parent lookup field that points to the same object type.
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Hierarchical relationships are an exclusive property of the User object, and they are used to relate users to each other, following a hierarchy.

When creating a custom field on the User object, no other relationship is available other than the hierarchical relationship:



Hierarchical Relationship field type on the User object

This special kind of lookup is used to select only users above a hierarchical level—that is, users who do not directly or indirectly refer to themselves (so my parent user must not be a parent user for one of my child users). The following relation between users is therefore not allowed because Gustav is the manager of Giuseppe, who is himself the manager of Gustav:



A misconfiguration of a hierarchical lookup setup between users
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We can define formula fields that reference related objects (from child to parent only, not vice versa). They are called cross-object formulas.

The following is an example of a custom formula field that shows the case's subject on the case detail record:

Case__r.Subject + '(' + Case__r.RecordType.Name +')' 

This formula field will display the parent case's Subject field and the case record type's name:



Cross-object formula example

We can reach a grandparent object that is 10 levels away from the current object.

Think about the account's Parent field. You can create a hierarchy of accounts and you can reach into a custom formula from a child Account to the fields of a parent Account that is the fourth parent.

We can create up to 10 unique relations between a child object and related objects.

This means that if you have 15 different lookups on a given record, you can reference at most 10 different object types in the child object formulas. This limit applies to formula fields, but also formulas on rules (such as workflow rules or validation rules) and lookup filters.
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We're not covering external data sources and external objects in this book, but it is useful to know the concept of external and indirect lookups.



External data sources are a way to define a connection between Salesforce and a legacy system where business data is stored, but it has been decided not to migrate that data inside Salesforce. The reasons behind this choice are that external data may only be historical data that service agents only need to read when necessary (thereby not counting vis-ˆ-vis overall storage limits) or frequently changing data that does not interfere with CRM data, but that is necessary to access when dealing with your customers.

External data sources rely on a technical connection between Salesforce and the legacy system (usually, we talk about the OData protocol) and this is setup to allow Salesforce to access external databases defining external objects, which are a Salesforce representation of those tables within Salesforce (again, data is not stored in Salesforce but using those technical protocol records, which may be accessed in the same way as a normal Salesforce object).

External lookups are then used to link a standard or custom Salesforce object to an external object: this is usually done using an external ID field on the Salesforce object that matches a corresponding field on the external object dataset.

Indirect lookups are lookups defined from an external object that points to a standard or custom Salesforce object, using an external ID/unique field on the parent object to match the link.

For more details about external data sources and external objects, refer to Salesforce Help at https://help.salesforce.com/articleView?id=external_data_sources.htm&type=5.
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I bet you already know what a validation rule is, but let's discuss them again. A validation rule is a feature that is used to improve data quality. It is checked before a record is saved in the database.

They are defined by the following:


	A name

	An Active flag

	A condition (formula) that should trigger the error (a chain of conditions on fields of the object or related objects that triggers an error if evaluated as true)

	An error message that is displayed to the user

	A place where the error can be displayed



Here is an example of a validation rule:



Example of a simple validation rule

This validation rule prevents a user from inserting a negative value in the Invoice Amount field:



Validation rule triggers if its conditions are met

Some of its configuration fields are easy to understand:


	Error Message: Error displayed to the user if a condition is met.

	Error Location: Where the error should be placed. This can be set to Top of Page or to a specific field (this field must be an editable field, so formulas or roll-up fields are excluded)



As for the condition, we have to use a formula by referencing fields coming from the current object or related objects (we've seen a cross-object formula earlier in this chapter)—that is, the error condition that makes the validation trigger and display the error message to the user.



What if you have more than one validation rule? When saving a record, Salesforce checks all validation rules, and even if a rule triggers an error, all other rules are run so that the user can see all error messages.

Validation rules are executed before any other automation action in the following order:


	Validation rules

	Assignment rules

	Autoresponse rules

	Workflow rules (with immediate actions)

	Escalation rules



Note that a workflow rule can update a record, setting its fields to invalid values (against rules defined in the validation rules) just because workflow rules don't trigger validation rules.

At first sight, validation rules overlap with the lookup filter feature. The lookup filter has a much better user experience because it leads the user to a quicker reference selection, anticipating any error.

Use validation rules if you have reached the limit of lookup filters. You can also use validation rules if the logic involved in the rule's condition is way more complex than the one you can create with basic lookup filters.

You don't have to remember any specific field name available; you can use the advanced formula utility (the Insert Field button on the validation rule editing page):



Field selector on a formula editor

You can get the following:


	All current objects' fields and related objects' fields (in this case, we are building a VR for the Opportunity object)

	$ObjectType: Used to reference specific fields on custom objects (refer to the following VLOOKUP section)

	$Organization: Current organization fields (such as the name, city, language, locale, everything you can find in the Setup | Company Settings | Company Information | Organization Detail section)

	$Profile, $User, $UserRole: Current user, profile, and role details (this can be used to prevent selected users from setting specific fields in various conditions—for example, a portal user cannot close a Case)

	$System: System fields



Let's have a look at some advanced functions that you can use within rules (and formulas in general):


	VLOOKUP

	REGEX

	PRIORVALUE



For the entire reference of available functions in formulas, refer to https://help.salesforce.com/articleView?id=customize_functions.htm&type=5.
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The VLOOKUP function is similar to the Excel function with the same name, and it is used to look up a value inside a specific object's record set.

Let's say we have a custom object that handles all country calling codes.

The object is quite simple:


	Object's name: Call_Prefix__c

	Country's full name: Country_Name__c (custom text field)

	Country's calling code: Name (standard name field)





We want users to manually input the country calling code when creating a new Contact (where we are creating the new validation rule) on the Contact.Phone_Country_Code__c  custom field and check that Contact.MailingCountry is equal to the country name found on the Call_Prefix__c object with the same code (on its Name field).

Using VLOOKUP, we can do this easily:

VLOOKUP($ObjectType.Call_Prefix__c.Fields.Country_Name__c,
  $ObjectType.Call_Prefix__c.Fields.Name,
  Phone_Country_Code__c) <> MailingCountry

That is, if the country name related to the phone country code differs from the Mailing Country, an error is triggered.

The first parameter referenced is the field that should be returned, the second parameter is the field to be looked up, and the third parameter is the value to check against (which comes from the validation rule's object). The function returns a value (if more values are found, it returns the first one) that can then be checked against other fields (in our scenario, the Contact.MailingCountry field).

We can only use custom objects and the lookup field; the returning field must match their type, and the lookup field must be the Record Name field of the custom object.

The $ObjectType.Object_API_Name.Fields.Field_API_Name notation is used to reference object fields with no chance of making mistakes (the formula engine will compile against this expression and give an error when saving the formula if something is wrong).

When building formulas, remember that the total number of allowed characters is 3,900, including spaces, line breaks/return characters, and comments. You can chain more formulas (that is, call a child formula within another formula), but you cannot exceed the 5,000 bytes compile size (which includes all children formulas (this limit differs from the characters' size and, if exceeded, the administrator will be notified when saving the rule).
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The REGEX function is used to trigger special checks on the format of a text value, using regular expressions. Discussing regular expressions is outside the scope of this book (refer to https://www.regular-expressions.info/quickstart.html for a quick start on the grammar of regular expressions), but let's summarize them by saying that you can use a sequence of characters to define a rule that a string should match.





A basic regular expression could be the format of an email address, which can be (simply) written as follows:

[a-zA-Z0-9._%-]+@[a-zA-Z0-9.-]+\.[a-zA-Z]{2,6}

This matches the example email address, enrico.murru-1@test-subdomain.domain.it (letters, numbers and some special characters before the @ sign, letters, and numbers, and some special characters before the last . (dot), and finally only letters for two to six characters).

Email address validation can be way more complex depending on your needs, but regex should cover the majority of scenarios.

Let's say we have the need to validate a European VAT code in the Account.VAT_Code__c custom field. We don't need what this code represents, but we need to know its structure.

We have been told that we should only validate Italian codes and that the regular expression of this kind of VAT code is (IT)?[0-9]{11} (starts with IT and ends with 11 digits).

The final regular expression will be the following:

AND( 
  LEFT(VAT_Code__c, 2) = 'IT', 
  NOT( REGEX(VAT_Code__c, "(IT)?[0-9]{11}" ) ) 
)

If the VAT_Code__c field starts with IT (the first 2 characters on the left-hand side) and it doesn't match the regex provided, an error should be triggered. This way, if we input another kind of VAT code, (a German one), no error will be thrown.

You are generally not required to compile the regular expressions, but it's likely you'll be given regex to insert a validation rule using the REGEX formula.
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The PRIORVALUE function gets the previous value of a field that is the same value if the record is being created, or the real previous value if the record is being updated.





You could use it to prevent users from updating important fields in specific conditions, such as changing the opportunity amount once it is closed or transition a case to a Closed status if the previous status is Cancelled:

AND( 
  ISPICKVAL( PRIORVALUE(Status), 'Cancelled'),
  ISPICKVAL(Status, 'Closed')
)

What is the ISPICKVAL value? When dealing with picklists, you should use this function to check whether a picklist list field equals a certain value:

AND(
  PRIORVALUE(Amount) <> Amount,
  IsClosed
) 

The preceding opportunity's example is simpler as it states that if the Amount field value changes and the opportunity is closed, the error is triggered.

This simple control can be replaced with the ISCHANGED() function that returns true if the value of a given field is changed.
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Picklist fields are a basic way to restrict user input: they deliver a default set of allowed values using a select list. From the user interface, it is impossible to set a different value than the ones listed, so you have a guarantee that no invalid value is stored.

This is not technically true, though. The picklist type field is just a UI-contained text field, but if it is not enforced, then you can set an invalid value by using other tools (such as REST APIs or Apex code).

Let's try managing a picklist field.

Let's create an Invoice Type picklist list field on the Case Detail object and uncheck the Restrict picklist to the values defined in the value set checkbox:

 



Simple picklist creation

Once the file is created and added to the page layout, you'll be able to create a new Case Detail record with the new Invoice Type field.

Let's do some developer work now! Open the case detail that we created in the previous chapters and get the Salesforce ID from the URL: your browser URL bar should look something like this:



URL of a Case Detail object

Copy the Salesforce ID to the clipboard; we'll be using it shortly.

Salesforce IDs come with 15 or 18 digits. Don't panic if you see a 15-digit ID if you expect an 18-digit one; most of the features work with both versions of the same value.

If you are in doubt, check whether the first 15 characters have the same characters.



For more information about Salesforce IDs, refer to https://help.salesforce.com/articleView?id=000004383&language=en_US&type=1.

Let's open the Developer Console by going to Settings | Developer Console:



Developer Console link

This will open up the following window:



Developer Console window

This magic window is used by developers for quick and dirty stuff, such as Apex classes/trigger creation, query execution, Apex test execution, and more, but there is no reason why an administrator shouldn't use it too.

We want to show that we can update an unrestricted picklist field with whatever value we want.

Go to Debug | Open Execute Anonymous Window on the Developer Console menu. In the opening text box, let's write the following Apex code:

1. Case_Detail__c detail = [Select Id, Invoice_Type__c 
2. From Case_Detail__c 
3. Where Id = 'a011i0000075ZkEAAU'];
4. detail.Invoice_Type__c = 'Invalid Invoice Type';
5. update detail;

What's happening here?


	Lines 1-3 make an SOQL query on the Case Detail object, getting the ID and Invoice Type fields: since we want to update a field, only the ID field is necessary for the query, but, for the sake of this example, we are showing how an SOQL query can be composed.

	Line 4 takes the returned record and sets the new value for the Invoice Type field.

	Line 5 executes the update of the record.



Think about it. This is exactly what you do using the user interface: open a specific record by its Salesforce ID, click on the Edit button, change field values, and click on the Save button. The following diagram shows what your script should look like on the Execute Anonymous window:



Execute Anonymous Apex script

Are you ready for the magic to take place? Click on the Execute button.

If you forget a character or copy the script incorrectly, you may get a pop-up error showing the error message. If that happens, don't worry—you have only mistyped the script.

Don't worry about it. The life of a developer lies between a successful class save and a compilation error because of a forgotten single semicolon character in a thousand lines of code. If everything worked okay, you won't see any message. Go back to your Case Detail page and refresh the page to see something similar to the following:



Case Detail updated with an unlisted picklist value

Feeling like a hacker, huh?

If we edit the record and open the Invoice Type picklist, we still get the Invalid Invoice Type value, but if we select an allowed value and save the record, the disallowed value disappears from the list and everything returns to its default status.

I hope you enjoyed this developer regression. Why would you need this behavior? You want an external system to be able to create a case detail with a specific Invoice Type value that shouldn't be allowed for your users (for example, an external system that handles reimbursements).

What if you want the Invoice Type field to have the same values as another custom object's picklist (for example, the Invoice object with a Type field)? You have two choices: replicate the values or use a global value set, the global picklist value set.

You can create a global value set by going to Setup | Objects and Fields | Picklist Value Sets, or jump to your newly created picklist field and promote it to a global value set by editing the field and clicking on Promote to Global Value Set:



Promoting a picklist list to a global value set

But to promote a global value-set, you need to restrict values to the origin picklist.

Select the Global Value Set label/nameed voilà, the picklist field will be related to a new global value set:



Picklist field related to a global value set

A global picklist is restricted by nature, so no one can add new values using Apex or APIs.

You can have up to 500 global value sets in an org, and each can have up to 1,000 active values. The length per value can be up to 255 characters.
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Let's spend some time discussing dependent picklists. They are single or multiselect picklists whose values depend on a controlling field that must be a picklist field (with at least one value and fewer than 300 values) or a checkbox field for the same record.

This relation between fields helps keep data accurate and consistent.

Let's say we want a secondary picklist on a Case Detail object called Invoice Reason whose values depend on the Invoice Type. We want this to have the following relations:




	Controlling value (invoice type)
	Available values (invoice reason)



	Purchase
	Store purchase

Online purchase



	Subscription
	Monthly subscription

Weekly subscription



	Reimbursement
	Wrong purchase

Flawed item





Dependent picklist values example on the case detail object

At first, we create a new picklist field on the Case Detail object, and then we click on the New link on the Controlling Field in the Picklist Options section:



Controlled picklist definition on the case detail object

Then, select the Controlling and Dependent fields:



Controlling and Dependent picklist relations

For each controlling value, select one or more (or none) controlled values (click the Include Values/Exclude Values button to select/deselect a value):



Dependent picklist values selection

Click on Save and the magic is done.

Create a new Case Detail object and select different values for the Invoice Type field to see the Invoice Reason field set changes:



Dependent picklist on page layouts

There are a few things to remember:


	Dependent picklists cannot have a default value

	Standard picklists cannot be dependent picklists

	A controlling picklist field must have from 1 to 300 values

	A dependent field can also be a controlling field for another picklist

	The available dependent values also depend on record type configuration

	Both controlling and dependent fields must be shown on the page layout
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In this chapter, we have learned about the different ways to link Salesforce objects together using diverse kinds of relationships. To ensure better data consistency, we learned about the important aspects of validation rules and some advanced formula functions.

Finally, to achieve even better data quality, we looked at how picklists can deliver a consistent use of global value sets and how dependent picklists can ease user experience with standard page layouts.

In the next chapter, we'll be covering sales and service cloud features that will give your implementation the wow! effect.
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	With the Schema Builder, you can:

	Enable workflows

	View object relationships

	View object fields

	View a profile hierarchy

	View a sharing model





	Which is the easiest and best way to relate a parent object with its multiple children detail objects?

	A lookup field from child to parent object

	A lookup field from parent to child object

	A master–detail field from child to parent object

	A master–detail field from parent to child object








	Can you create a master–detail relation with a standard object as a parent?

	Yes

	No





	Can you create a master–detail relation with a standard object as a child?

	No

	Yes





	By setting the Sharing setting to Read/Write on a master–detail relation, you are:

	Allowing all users who have at least read access on the parent to CRUD a child record

	Allowing all users who have read/write read access on the parent to CRUD a child record

	Allowing all users who have at least read access on the parent to delete a child record

	Allowing all users who have at least read/write access on the parent to delete or create a child record





	You can filter master records on master–detail or lookup relationship fields on the current user's profile/role:

	False

	True, but only if the user is a system administrator

	True





	Roll-up fields are created on:

	The master object of a lookup relationship

	The child object of a master–detail relationship

	The child object of a lookup relationship

	The master object of a master–detail relationship





	Which are the avaible roll-up field types?

	Filter, Count, Max, Sum

	Sum, Subtract, Multiply, Divide

	Count, Sum, Min, Max

	Sum, Min, Max








	You need to model a multiple relation between the Interview object and the Interview Question object so that you can have different questions for a given interview, given that the same question can be related to more than one interview. Which is the recommended solution?

	User 2 lookup fields on the Interview Question object.

	User 2 master–detail fields on the Interview Question object.

	Create a new junction object with two master-detail fields relating to Interview and Interview Question.

	Create a new junction object with two lookup fields relating to Interview Question and Interview.





	Given a lookup relationship field, you can prevent child deletion by selecting the Don't allow deletion of the lookup record that's part of a lookup relationship checkbox under the What to do if the lookup record is deleted? option:

	True

	False; it is related to the parent record deletion

	False; this option is not available on a lookup field





	You can use a hierarchical relationship to:

	Relate users to profiles

	Relate users to roles

	Relate users to users below their hierarchical level

	Relate users to users above their hierarchical level





	Validation rules trigger:

	When conditions evaluate to true

	When conditions evaluate to false





	To create a validation rule that looks up to another object's record set, you use the following function:

	REGEX

	VLOOKUP

	PRIORVALUE





	You need to implement a custom validation in the ZIP code format for the country of India, so you use the following function:

	REGEX

	VLOOKUP

	PRIORVALUE








	When dealing with the PRIORVALUE function on a validation rule and a picklist field, which other function should you use to get the picklist field's value?

	PREV

	ISPICKVAL

	VAL

	VALUEOF





	It is possible to set up a value on a picklist field that is not available on its defined value:

	True

	True, unless it is a restricted picklist

	False





	You can use a global value set to:

	Validate picklist values

	Define user access on picklist fields

	Define picklist values across fields in different objects





	A dependent picklist field depends on :

	A master picklist or checkbox field on the same object

	A master picklist or checkbox field on the parent object

	A master picklist field on the same object
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In this section, you will learn how to power up Salesforce features such as products and quotes management, as well as sales forecasts. Then, you will learn how to increase customer support with Salesforce Knowledge, entitlements, chat, and Omni-Channel.

This section includes the following chapters:


	Chapter 5, Support Sales Strategies with Sales Cloud Features

	Chapter 6, Service Cloud Applications





            

            
        
    
        

                            
                    Support Sales Strategies with Sales Cloud Features

                
            
            
                
In this chapter, we'll be dealing with Sales Cloud features. If you are wondering what Salesforce Sales Cloud is, it is the piece of our beloved CRM that is designed to support sales and marketing in both business-to-business and business-to-customer contexts. It supports lead management, campaign creation, deal closing, and product catalog definition. For the purpose of this book, we'll deal with Sales Cloud specifics such as product management, quote management, and opportunity forecasting, which will give you the confidence to implement an effective sales strategy.

In this chapter, we'll focus on the following topics:


	Leveling up product management to better define your selling strategy and see how opportunities are tied to the selling process

	Learning what quotes are and how they can be used along with quote templates to deliver a consistent pricing negotiation

	Configuring forecasts to predict sales revenues and quantities from your opportunity pipeline
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Products and opportunities are at the core of Sales Cloud features. They identify the deals that a company's sales reps try to close and the products/services involved in the deal.

Before talking about products, let's discuss a few things about opportunities. An opportunity tracks the path of a deal from the first contact with a prospective customer until the deal is closed, and the deal may be successfully closed or lost. The standard fields in opportunities that play a role in tracking the status are shown in the following screenshot:



Opportunity stage tracking

The Stage states the current status of the opportunity, and it delivers a default probability of closing the deal (which is applied to the total Amount in the Expected Revenue field).

Every company has its own typical sales process, with typical stage statuses. That's why Stage is a picklist that can be customized from Setup | Object Manager | Opportunity | Fields & Relationships | Stage, as shown here:



Customizing an opportunity's Stage picklist

You can add new values, define whether a given stage is Open, Closed/Won, or Closed/Lost, provide the probability of success, and add a forecast category (which we'll see in the Predicting deals with forecasts section).

If the company has more than one sales process, we can use record types on the Opportunity object to segment sales strategies. Before doing this, we have to create one or more sales process configurations from Setup | Feature Settings | Sales | Sales Processes. Each sales process is defined by a subset of all stages defined for an opportunity, and we can link a given sales process to more than one opportunity record type.



For example, we may define an Online Sales Process that doesn't require much interaction with the customer and can be defined by a small subset of stage values, as shown in the following screenshot:



Sales process definition

When we create a new opportunity record type, the related sales process becomes one of the required fields:



Opportunity record type configuration

Another trait of opportunities is the Products list. You can add one or more products to a given opportunity, the only constraint being that they must rely on the same price book:



Product and price book selection on the opportunity's Product-related list

If you add a product before selecting the price book, the system will ask for the price book first.



There seem to be many objects relating to products and opportunities. To clarify the relationships, here is a picture taken from the Schema Builder, which shows how opportunities are involved with products and price books (this is something my CTO explained to me in 10 minutes when I was a beginner):



Opportunity and product relations

We can see the opportunity related to a price book, a product related to a price book via a junction object called Price Book Entry, and a junction object called Opportunity Product that links a product to an opportunity (at the core, Opportunity Product is also linked to Price Book Entry, because the Price Book constraint must be kept for all opportunity products).

Once you have assigned products to an opportunity, the Amount field is not updatable any more because it is calculated as the sum of the quantity of all opportunity products multiplied by their sales price (like a roll-up field).

Packing everything up, products are items and services that the company sells to its customers: a product can be linked to different price books with different prices.



Who creates products in our CRM? Administrators or sales managers do this by hand (using the product layout or using mass data creation with tools such as Data Loader) or automatically with external systems called Product Information Management (PIMs). In this case, the PIM system is the master/owner of the product data, taking care of product activation, pricing, and price book configurations (in this kind of architecture, there is usually an integration between the PIM system and Salesforce that automatically aligns product data).

To create a new price book manually, click on the App Launcher icon and select Price Books, and then click New to create a new price book. You will get the following box:



Price Book creation

Then, from the PRODUCT list, add one or more products from the Standard price book (which should contain all products; consider it as a master product catalog):



Adding a product to a price book

Each product comes with a standard price (coming from the standard price book), but you can choose a different list price (you may want to define a catalog for a specific country for foreign countries where list pricing suffers from additional taxes).

Sales managers and anyone else who needs to create products must have the Create permission on the Product object.

To keep good performances on price books, keep the number of products below 2,000,000.

If we need to create a new product with the same price book configurations and pricing, we can clone a product (use the Clone quick action on the product's page layout). Remember that by doing this, any relationships with price books that the user doesn't have access to are not cloned along with the product, and not even fields with read-only access are copied in the cloned record.

To create a new product, go to the Product tab and click on the New button (it's a standard Salesforce object, after all). Set up a standard price book by clicking on Add Standard Price on the Price Books list to bring up the following:



Setting the standard price on a new product

Once the standard price has been set up, we can add the product to other price books:



Product added to other price books via the Price Books list

The following pricing can be associated with a product:


	Standard price: The base price from the standard price book.

	List price: The base price from the picked price book (may or may not match the standard price).

	Sales price: The actual price input by sales reps on opportunities (or quotes), which may or may not match the associated price book price.



If you enable multi-currency on your organization, for each price, you'll set up different values for each currency.

For more information about multiple currencies, refer to Salesforce Help at https://help.salesforce.com/articleView?id=admin_currency.htm&type=5.

Regarding product management, you can disable/remove a product within a price book without affecting all the other price book entries, and you can delete a price book without affecting any other product configuration. If you need to completely remove any reference to a product, remove the product from the standard price book.

You can't remove a product or price book if they are used within an opportunity (quote, service contract, or contract line item as well).

Before finishing the product section, we will discuss a special feature of products that delivers a subscription type of product management. It's a repeating product type called product schedules.
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Product schedules are a feature that define the payment and delivery cycles for your products, provided in the following ways:


	Quantity schedule: When the item is delivered, that is, pay once and receive more than once (for example, an annual subscription for a daily newspaper).

	Revenue schedule: When the item is paid for, that is, receive once and pay more than once (for example, subscribing to a streaming service and getting the service after monthly payments).

	Quantity and revenue schedule: A combination of both configurations. Typically, customers pay in a given schedule and receive the product with a different schedule.

	Default schedule: This is the schedule associated with price books that can be further customized by the sales rep on an opportunity, but it's not needed if sales reps usually customize their schedules.



To enable product schedules, navigate to Setup | Feature Settings | Sales | Products | Product Schedules Settings:



Enabling product schedules

Checking the Enable quantity/revenue scheduling for all products checkboxes enables both schedule types on all objects. Leave this unchecked if you want to granularly decide which products have which schedule types.

When this option is enabled, some new fields appear on the product's page layout (you may be required to add them to the product's page layouts):









Scheduling options on a product's page layout

Define the standard schedule setup depending on the required product configuration, directly within the product layout, filling in the following fields:


	Quantity Schedule Type: You can choose to divide the product amount into multiple installments or repeat the amount on each installment.

	Number Of Quantity Installments: Duration of the schedule.

	Revenue Installment Period: Frequency of the installment (daily, weekly, monthly, yearly, or quarterly).





Now, go back into an opportunity, choose a scheduled opportunity product, click on the Related tab, and, by the new Schedules list, click the Establish Schedule button:



Enabling a schedule on an opportunity

An edit popup will appear and let us set up all the schedule info, with the fields described as follows.


	Type, with a value of Quantity, Revenue, or both 

	Quantity Schedule and Revenue Schedule sections (if enabled):





Quantity schedule configuration on an opportunity

After saving the scheduled product, we can see the calculated schedules:



Calculated schedules on an opportunity

Click on Reestablish Schedule to create a brand new schedule, or click on Edit Schedule to manually update the calculated installments.

In the previous example, we have selected 12 monthly installments for a total quantity of 12 (so, once a month) and a unique revenue scheduling for the total amount for this product.

Now that we have seen how products work and how they can be added to opportunities to define the deal's revenue, we'll deal with quotes, which help sales reps to negotiate the deal before its closure.
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Quotes contain the proposed prices of items and services sold to customers. They are created after an opportunity, inheriting their products, but quantities and pricing can change. That's why we can have multiple quotes linked to a given opportunity.

No surprises...opportunities pass through various stages (one of them is called Negotiation/Review) and so we can have different propositions for our customers. Once a quote is accepted, its products, quantities, and pricing can be synced up with the opportunity.

Quotes are not enabled by default. Go to Setup | Feature Settings | Sales | Quotes | Quote Settings and click on the Enable button. Then, select the opportunities layouts you want to be appended to the Quotes-related list:



Enabling a Quotes-related list on opportunity page layouts

If you've mistakenly set up the wrong layout, don't worry. We can always set it up manually on each opportunity's page layout.

If you need to disable quotes, click on Quote Settings again and click on the Disable button. You cannot disable quotes if you have any customizations that refer to quote fields (or quote line items or quote PDFs, which we'll see shortly), such as a formula field, a workflow rule, or a process builder, for instance.

To create a new quote, simply click on the New Quote action on the Quotes-related list:



Quote creation from the opportunity-related list

Select all the required fields (such as taxes, contact info, addresses, shipping costs, and expiration date) and hit the Save button. We'll get a quote with all the products from the opportunity:



Quote created from an opportunity

You can change any info in the Quote Line Items section (these are the quote's products), and you can create a PDF containing all the details of your quote with the Create PDF button found on the quote header:



Quote PDF generation

You can save the quote or contextually send an email containing the PDF to the customer. You can send it later if needed from the Quote PDF-related list actions.
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I know what your next question is: what if we want to change the format of a quote's PDF?

Navigate to Setup | Features Settings | Sales | Quotes | Quote Templates and update the standard template using Edit, or create your own template with the New button (if you have more than one active template, before printing the PDF, we'll be required to select a template):



Quote Templates list

When you edit a template, you'll get a page layout-like editor with Header/Body/Footer sections, as shown here:



Quote template editor

In any section of the previous template, we can add a Text/Image Field to set up some rich text and images to brand your quote's PDF. Use the List Field to add a list of any standard or custom object that is related to the quote.

You can even add new sections getting fields from the quote itself, the account, the opportunity, the contact, the organization, and even user-related objects.

Finally, in the footer, let's add a signature section with all required fields using Text/Image Fields (this is just a custom text insertion, after all):



Quote template signature
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The last important feature of quotes is that we can align a quote's line items to its opportunity's products. To do this, click on the Start Sync button (it may be hidden next to the Create PDF button).

A message will warn us that any info about opportunity products will be replaced by the quote line items:



Warning message upon quote sync activation

From now on, until you click the Stop Sync action, any change to the quote's products are synced back to its opportunity, and vice versa.

There can be only one synchronized quote at a time.

Once opportunities and quotes are created, the deal proceeds to be, hopefully, closed by all the sales reps of our company. Using forecasts, sales managers can predict the expected revenue for all opportunities involved in their sales department. Let's discuss this in more depth.
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A forecast is a prediction of the expected sales revenue of all the deals involved in a defined time frame. They are important for sales managers and, more generally, for the company's business people because they allow proper sales strategy planning.

Opportunities are the core source of data for forecasts because their amounts and quantities roll up over time, depending on their stages and other key data (such as close date, owner, products, and territory). Do you remember the Probability and Forecast Category fields on the Opportunity object? They are used in forecasts to segment and group opportunity data (no surprise that a 10% probability opportunity has a smaller impact on forecasts than a 90% probability one).

Change forecast categories values from Setup | Object Manager | Opportunity | Fields & Relations | Forecast Category to align them to the company's sales strategy.



To better understand what forecasts are, let's have a look at the following diagram:



Example of the forecasting hierarchy

This diagram shows a company's hierarchy:


	Jean-Michel is the SVP of Sales

	Alexandra is the VP of International Sales

	Atul is the VP of North America Sales

	Jeff, Sonia, and Sonica are sales reps of the International Sales division

	Simon and Federica are sales reps of the North America Sales division





The following diagram shows an excerpt from the company's role hierarchy:



Role hierarchy example

Forecasts allow each manager to have a look at all their sales opportunities and have roll-up values of all involved revenues.

The Salesforce platform delivers two kinds of forecasting:


	Customizable forecasting

	Collaborative forecasting



Customizable forecasting will be retired in the Summer '20 release. If you want more details on how this feature works, refer to https://help.salesforce.com/articleView?id=customizable_forecasting_intro.htm&type=5.



For the differences between collaborative and customizable forecasts, refer to https://help.salesforce.com/articleView?id=faq_forecasts3_whats_difference_between_versions.htm&type=5.

In this section, we'll dig into collaborative forecasting.
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A picture is worth a thousand words. Let's see what using forecasts is like:



Forecast view of a sales manager

We can see two panels:


	The upper panel shows a cumulative view of all revenues in a 5-month time period, and for each month individually (this is the actual forecast). Each month's row also shows a number of rows related to the users below the current user's role. Each row shows the total revenue for each Forecast Category (from left to right, the probability that the deal is closed lowers).

	The lower panel shows the opportunities that concur on the selected time period (on the upper panel).







A manager can have a look at their subordinates' forecast details by clicking on the arrow next to the username:



Forecast view of a subordinate sales manager

We can descend to the lowermost users in the hierarchy.

To enable collaborative forecasting, navigate to Setup | Features Settings | Sales | Forecasts | Forecasts Settings and click on the Enable forecasts flag. A list of options will appear.

The first option is the Forecast Type, which defines the kind of data that is rolled up for your forecast. You can define up to four forecast types at a time.

Forecast types are defined by the following properties:


	Forecast Type: This is the main category on which rolling up opportunities in the forecast (opportunities, product families, opportunity splits, overlay splits, custom opportunity currency field, expected revenue)

	Forecast Measurement: This is the kind of metric we want to roll up (revenue or quantity).

	Forecast Date Type: This is only for opportunity type, representing the date field used for the time-based roll-up (close date, product date, schedule date, and close date; all other forecast types uses the close date)

	Fields to show on the List: This is used to select the list of fields to be shown in the lower panel.



For a comprehensive list of all the value combinations when customizing a forecast type, refer to Salesforce Help at https://help.salesforce.com/articleView?id=forecasts3_forecast_types_overview.htm&type=5.

Now, let's discuss forecast types in more detail:


	The Opportunities type returns a forecast based on the amount or quantity (the sum of all opportunity product quantities).

	The product families type roll-up is based on the Product Family field, which is displayed as an additional level for each period: 





Product families forecast type


	The opportunity splits type rolls up on opportunity splits, a feature that is linked with opportunity teams, allowing each member of the team to get credit for a percentage (called a split) of the opportunity amount.



For more information on opportunity splits, refer to https://help.salesforce.com/articleView?id=teamselling_opp_splits_overview.htm&type=5.


	The overlay splits type tracks the revenue of sales team members who helped to close the deal but were not responsible for the actual closing.

	The custom opportunity currency fields type relies on a custom currency field on the Opportunity object.

	The expected revenue type uses the opportunity's expected revenue field, which is the amount multiplied by the stage's probability.



Opportunity splits, overlay splits, custom opportunity currency fields, and expected revenue types need team selling and opportunity splits to be enabled, even if they are not actually used.

You can use territories to forecast opportunities and product families. This way, it rolls up on territories assigned to opportunities.

No role hierarchy is used to roll up in this configuration:



Example of opportunity forecast with territories

A manager can drill down to the child territories. To configure a territory, the manager needs to go to Setup | Feature Settings | Territories | Territory Models | View Hierarchy on your model, click on the Edit link next to a territory, and fill in the Forecast Manager box:



Filling in the Forecast Manager box

Do you remember the territory hierarchy in Chapter 1, Secure Data Access? The forecast manager of the Southern Europe territory can have a look at all the opportunities in the Southern Europe territory and below the territory hierarchy, as a practical example.

Now, let's get back to the Forecast Settings page and see that we have so far enabled the following forecast types:



Example of forecast types enabled

To enter the forecast page, click on the App Launcher and search for Forecasts (you can add the Forecasts tab to any Lightning app) and the forecast types can be chosen from the settings icon on the right-hand side:



Forecast types selection on the Forecast view page

From this menu, you can remove rows with no results and set up a custom time range that differs from the default one.

The default forecast time is set up on the Forecast Settings page in the Configure the Default Forecast Display section:



Forecast default time frame selection

Use a period of Monthly or Quarterly, a start period (+/- 15 months or +/- 8 quarters), and a display window (1-15 months or 1-8 quarters).

Enable forecast adjustments for both manager and owner. This way, a manager/opportunity owner can change the expected revenue/quantity by adding or subtracting an amount, using the pencil icon next to a quantity/revenue roll-up cell (this is useful when managers know that their sales reps are too conservative or confident in their opportunity's closing probability):



A manager can adjust a forecast category with a comment

Finally, we can set up cumulative forecast roll-ups, which allow a cumulative roll-up on each forecast category (rather than showing the sum of all the cells in a column):


	Closed shows only the closed deals

	Commit shows committed and closed opportunities

	Best Case shows best case, committed, and closed opportunities

	Open Pipeline shows pipeline, best case, and committed opportunities





Here is what the cumulative forecast roll-up looks like:



Cumulative forecast roll-up before and after

To enable users to access forecasts, enable the Allow Forecasting flag on the user object.

If we are using role-based forecast types, we can add users from Setup | Features Settings | Sales | Forecasts | Forecast Hierarchy. This page shows all roles in the organization and highlights managers:



Forecast role hierarchy configuration

You can enable users from this page using the Enable Users link, which shows all users within that role and that have the Allow Forecasting flag enabled.

If the current organization has multi-currency enabled (refer to the previous section), on the Forecast Settings page we can set up the default currency (users can forecast on their preferred currency from the settings of the Forecast view page):



Default currency and custom currency selection on the forecast settings and view page

Another feature related to forecasts is quotas, that is, a monthly/quarterly goal assigned to a sales team or territory. A manager's quota is the sum of his subordinates' quotas and is related to a given forecast type. This feature originally required manual configuration with Data Loader or APIs (to load quota data), but with the Summer '19 release, administrators can finally define quotes with point and click from the CRM setup.

For more information on how to load quotas, refer to Salesforce Help at https://help.salesforce.com/articleView?id=forecasts3_quotes_intro.htm&type=5.
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In this chapter, we discussed some advanced Sales Cloud features. We saw how to configure products, price books, and product schedules, and how they are related to opportunities, the source of all the deals.

With quotes, we learned how to propose a deal to a customer, create different proposals, export them in PDF format with quote templates, and sync quotes line items with opportunity products.

Finally, we discovered what forecasts are and how collaborative forecasts can give sales managers a preview of how sales activities are delivered in order to adjust and plan the right sales strategy.

The next chapter will be dedicated to some cool Service Cloud features that will enhance the service support experience.
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	Which standard opportunity fields are used to track the status and likelihood that the deal will be closed?

	Status

	Stage

	Probability

	Type

	Forecast category





	How can you define a new sales strategy for your opportunities?

	Configure a new sales process with its own stage values and assign them to a new opportunity record type

	Create a new opportunity record type and assign it a specific set of stage picklist's values

	Create a new sales team and assign it to new opportunities

	Create a new sales territory and assign it to new opportunities





	The Amount field on the opportunity:

	Can no longer be updated once products are added to an opportunity 

	Is related to the likelihood that a deal is closed

	Is related to the Stage field

	Is the sum of all opportunity products' prices







 


	What is a PIM?

	A Probability Info Messaging system

	A Product Identity Master system

	A Product Information Management system 





	When cloning a product:

	All price books are cloned as well

	Only owned price books are cloned with the product

	Only price books the current user has access to are cloned with the product

	Only updatable product fields are copied in the cloned product





	Which prices are related to a product?

	Sell price, standard price, and global price

	Standard price, list price, and sales price

	Standard price, list price, and selling price

	Standard price and multi-currency price





	Which kind of product schedule can be read as Pay once and receive more than once?

	Quantity schedule

	Revenue schedule

	Default schedule





	Which kind of product schedule can be read as Receive once and pay more than once?

	Quantity schedule

	Revenue schedule

	Default schedule





	What is true about quotes?

	We can have more quotes for the same opportunity

	We can have only one quote for the same opportunity

	We can sync more than one quote up to the same opportunity

	We can sync only one quote up to the same opportunity





	In a quote template, we can add:

	Quote fields only

	Quote fields and opportunity fields only

	Quote fields and related records fields

	Text and image branding







 


	Which is the most recent forecasting type in Salesforce?

	Customizable forecasting

	Collaborative forecasting





	Which of the following are forecast types?

	Opportunities

	Product families

	Territories

	Overlay splits

	Amount field





	If we enable forecast based on opportunity amount and territory:

	Role hierarchy is enforced

	Role hierarchy is no longer considered





	To enable users to forecast:

	Enable the Allow Forecasting flag on the User object

	Enable the Allow Forecasting flag on the profile

	Enable the Allow Forecasting flag on the permission set

	Enable the Forecasting User permission on the User object





	If a sales manager knows his sales reps, behavior regarding closing opportunities, which feature can the manager use to adjust forecasts?

	Forecast alignments

	Forecast corrections

	Forecast adjustments
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In the previous chapter, we learned how our business can leverage Salesforce sales capabilities to enhance our chances of closing a deal. When a deal is made, we need to build a strong relationship with our customers using our platform features. This is known as Customer Relationship Management (CRM).

What's CRM without a proper service center? Salesforce Sales Cloud provides great tools that we can use to set up a fully functional service center. In this chapter, we'll use Salesforce Knowledge to create a powerful knowledge base (KB) that will be integrated within service processes, entitlements, and milestones to enforce a customers' service-level agreement (SLA), allow the Live Agent to deliver an efficient service chat, and provide Omni-Channel configuration so that we can smartly route our incoming service requests.

In this chapter, we'll cover the following topics:


	Salesforce Knowledge

	Configuring Omni-Channel

	Live Agent chat and communities

	Entitlements for SLA management (and more)
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An ancient Sanskrit proverb says that there is no comparison between a King and a scholar, as the king is celebrated only in his country, whereas a scholar is celebrated everywhere. This is a concept that a Latin aphorism summarized in scientia potentia est, or knowledge is power: this applies to any aspect of life, including Salesforce.

We are not planning to rule the world or win a battle; all we want to do is speed up and enhance customer service using knowledge.

As we discussed in Chapter 1, Secure Data Access, data is the focus of business processes and extracting knowledge from it can be a win for a company.



The kind of knowledge we are actually talking about is related to customer services. Think about this book: isn't it a compilation of useful information that we can use to administer our CRM? This is knowledge.

How many times have you been asked to add a field to a page layout? When you did this, did you take the time to explain a quick how-to on page layouts to your junior intern, or did you do it yourself because you could do it quicker? Or did you write a few Trailhead references to help people learn from your knowledge? This is knowledge.

Have you ever assisted your service representatives when they were answering a question and kept telling them the same suggestion/answer over and over? Or do you keep sending them that old email thread where they can find the answer for themselves? This is knowledge as well.

These are great examples of knowledge processes: if I know something that can be of public use, I write it down and share it with my team because verba volant scripta manent, or words fly, writing remains.

Let's apply this concept to Service Cloud:


	Customers keep creating cases (via web-to-case forms or by contacting the call center) and asking for a specific procedure regarding a product the company sells. Use your knowledge to send an article containing all the necessary details.

	A new intern has just joined your company. All the important policies and guidelines for their first few days of work may be accessible on our company's internal KB.

	Known issues about a software product are listed on a public KB, which is accessible through the company's customer community. Customers don't even need to contact the call center to get their answers (until the problem is well-defined and harder to solve than simply reading the FAQs you provide).

	Your sales partners need constantly updated data sheets about the company's new products. A shared KB allows your sales partners to know what they are selling, as well as the company's business, to ensure that everything about their brand-new product is up to date.



At the time of writing, Salesforce provides two types of knowledge:


	Classic Knowledge

	Lightning Knowledge



For the sake of this guide, we'll deal with Lightning Knowledge, but we'll summarize the main differences later on.



For more information about Classic Knowledge, please refer to Salesforce Help at https://help.salesforce.com/articleView?id=knowledge_setup.htm&type=5. Alternatively, take a look at the Trailhead module at https://trailhead.salesforce.com/content/learn/modules/knowledge_essentials?trail_id=service_cloud.

If you come from Classic Knowledge and plan to migrate to Lightning Knowledge, use the Lightning Knowledge Migration Tool (more details can be found at https://help.salesforce.com/articleView?id=knowledge_migration_tool.htm&type=5).

The following are the main concepts of Lightning Knowledge:


	Articles are stored in the knowledge standard object (we can customize this like any other standard object).

	Different article types are related to different record types (in Classic, each article type was a standalone custom Knowledge object with its own fields and layouts).

	Articles are grouped into category groups and data categories (to ease search and categorization capabilities).

	Users can search for articles and post them on Chatter or attach them to cases.

	Users can read articles (depending on the kind of user and article configuration).

	Users can create, edit, and publish articles (the so-called publishers).

	Users can delete or archive articles (higher administrators).





Once you turn on Lightning Knowledge, you can't go back, so plan the activation carefully.
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The easiest way to set up Salesforce Lightning Knowledge is by using the Lightning Knowledge Setup flow, which is accessible from Settings | Service Setup | View All | Knowledge Setup:



Lightning Knowledge Flow activation

This wizard executes the following actions:


	Enables Lightning Knowledge.

	Selects the users who will be the authors (the ones with create and publish permissions).

	Creates data categories and groups (for example, the Southern Europe group, with Italy, Germany, and France as categories). Don't worry about setting up categories at this stage; you can set them up later.



After completing the wizard, go to Setup | Object Manager and look for the Knowledge object that has just been enabled on the organization. Its API name is different from the other standard or custom objects because it ends with the __kav suffix.

A record type called FAQ will have been created for you (along with a dedicated page layout), as well as the Question and Answer custom fields (feel free to remove them and create your own custom fields if you wish to).

The users you selected in the first step of the wizard will have the Knowledge User user's permission (you can always add this permission manually to other user records).

This permission grants the user access to the knowledge authoring actions (if we go to the Knowledge tab from App Launcher without the Knowledge User permission, we will be able to see all of the available articles, but we won't see a New button so that we can create more).



The user also gets the Knowledge LSF permission set, which grants edit and publish permissions on articles, as well as object-level and field-level permissions on the Knowledge object.

Assigning the permission set without activating the Knowledge User setting is not enough to enable an author. This is because the number of licensed knowledge users is limited by your organization's license limits. You can find your organization's limits by going to Setup | Company Settings | Company Information in the Feature Licenses section:



Knowledge User feature license

As a general rule, only selected users can access authoring capabilities, but all internal users get automatic access to knowledge articles in read-only mode (unless their profile has been configured so that they can't access the Knowledge object).

Lightning Knowledge uses user permissions to grant access to authoring actions. On the other hand, Classic Knowledge uses public groups and article actions.
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Knowledge home is a simple object list page where we can configure list views, as we do with any other object. To access this page, click on App Launcher and look for Knowledge.

Click on a specific article (or create a new one) to access the article record page:



Article view

From here, we can configure the following:


	The main page layout, along with all the available actions (such as Edit, Publish, Change Record Type, and so on) that are linked to one or more record types

	A compact layout for the header section

	The Details/Related/Versions tabs

	The rating component (uses the Lightning App Builder to add/remove components)

	The article data categories component (if the user has the Manager Categories permission, they'll be able to change the article's categories)





When creating a new article, we need to set the following:


	The article's title and URL (these are required fields)

	Any custom field we want to be a part of the current article's record type

	Visibility flags to control who sees what on your organization:

	Visible Internal App: Visibility to internal users (the default is true; this cannot be unchecked)

	Visible to Partner: Visibility to partner community users

	Visible to Customer: Visibility to customer community users

	Visible In Public Knowledge Base: Visibility in public communities







The article's life cycle can be summarized as follows:


	Create an article (draft version 1).

	Approve the article (draft version 1).

	Publish the article (published version 1).

	Update a new version of the article (draft version 2).

	Approval of the article (draft version 2).

	Publish the article (published version 2).

	Archive the article.

	Delete the article.



Step 4 and step 5 can be repeated as many times as needed, whereas steps 7-8 require specific permissions on the user's profile (the archive articles and delete Knowledge object-level permissions should only be given to high-level/trusted users).

Approval steps 2 and 5 can optionally use standard approval processes to ensure high-quality levels of knowledge content.



The publish action can be executed immediately or at a given time, that is, when it's been scheduled:



Article publish modal

When using Publish Now, we can publish the modified article without generating a new version of it.

There can only be one published article version at a time (see the Publication Status field of the Knowledge object). By using the Restore action, we can take an older version and make it the active one. This creates a new draft article version that can be published to override the latest version.

Other than publish, there are more actions we can perform (available from the Mobile & Lightning Actions section of the Knowledge object page's layout editor):


	New: Create an article (available on Knowledge home only).

	Edit: Edit a draft article.

	Edit as Draft: Only appears if the article has been published; it creates a new draft.

	Assign: Change owner.

	Delete: Delete the record.

	Change Record Type: By changing the article's record type, a new page layout may be linked to it.

	Archive: Archive a published article.

	Restore: Creates a draft from an archived version of the article.

	Submit for Approval: If approvals are enabled, the article is submitted to be approved by a manager.

	Submit for Translation: If multiple languages are enabled, this submits a translation.



One of the coolest additions to the Salesforce Knowledge family is the Knowledge component, which is available in the Lightning Service Console:



Knowledge Lightning Component

We can add this component by using the Settings | Edit Page link, which opens the Lightning App Builder.

This component does the following:


	Suggests articles based on the case's details

	Allows you to search knowledge articles

	Allows you to create new articles

	Attaches/removes articles from the current case



You can even use this component outside the Service Console by adding it to a record page using the Lightning App Builder.
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In the previous sections, we looked at how we can limit access to Knowledge with object-level security, field-level security, and record types through profiles and permission sets.

If we want to restrict access to specific articles in a more granular way, we need to use data categories. By using these, we can categorize articles into a structured hierarchy of categories.

Let's say our company sells products to North America, Asia, and Southern Europe. We may need to categorize our knowledge based on these macro-territories for specific countries (for example, power supply specifications change from country to country, as well as regulations).

Let's define the data category structures:


	North America:

	Canada

	USA





	Southern Europe:

	Albany

	Greece

	Italy

	Spain





	Asia:

	China

	India

	Japan







Articles may be linked to all the categories, to a subset of them, or none of them.

You can define data categories by going to Setup | Feature Settings | Data Categories | Data Category Setup:





Data Categories setup

You can have a maximum of 5 category groups and only 3 activated at a time, 100 categories in a group, 5 levels of nested categories, and up to 8 data categories from a data category group assigned to an article (as of summer 2019).

Categories are assigned on the right-hand side of the article page (if you can't see the categories component, add it with the Lightning App Builder). From this component, we can select a whole group of category groups or single child categories, but not both.

Data categories can even be mapped to a case's fields. We can do this by going to Setup | Feature Settings | Service | Knowledge | Data Category Mappings. This way, cases are automatically assigned to specific categories groups, thereby filtering knowledge articles to a greater extent.

One of the cool features of categories is that they can handle visibility at the profile or role level. But how does this work?

If a user doesn't have access to a category (depending on their profile, permission sets, or role), they won't be able to attach it to a case, and the Knowledge component won't be able to suggest any of the articles in those categories. If an article has more than one category assigned to it, the user should be able to access to at least one category per group among the selected categories.



You can select the default category group's visibility by going to Setup | Feature Settings | Service | Data Categories | Default Data Category Visibility:



Default Data Category Group Visibility setup

From here, we can define the following:


	All Categories (by default, all the categories are accessible)

	None (by default, no category is accessible)

	Custom (you can select default accessible categories, as shown in the following screenshot)



The following screenshot shows the Category Group Visibility edit form:



Default category visibility custom setup

That being said, you go to Profiles | Permission Sets | Roles to get a more granular category definition. When setting up roles, visibility is inherited by the child roles and, despite common Salesforce sharing behavior, we can restrict further access using roles. That's why we can set the CEO role so that it has full access to categories while selecting different roles with custom or no access. If the parent role doesn't have access to a category, then the child roles won't be able to see them either.

The same configuration can be made at the profile or permission set level, but no inheritance is in place here.

It is not possible to restrict access to profiles. Please refer to Salesforce Help at https://help.salesforce.com/articleView?id=000268329&language=en_US&type=1 for more details.



If you are interested in setting up Knowledge with communities, please refer to Salesforce Help at https://help.salesforce.com/articleView?id=networks_knowledge_access.htm&type=5.
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Before ending this section, let's spend a few minutes talking about how we can import articles into Salesforce Knowledge that come from external sources (that is, an old knowledge system or an external website).

The process of importing articles involves creating a ZIP file containing all the required information. To do this, follow these steps:


	Create a CSV file that holds the first row of all the fields that will be imported into Salesforce (for example, Record Type, Title, Language, Data Categories, and so on—basically, any custom field), as well as all the article's information on the following rows. If a field is typed as rich text or file, the corresponding HTML files, images, or generic file formats can be added as a relative path from the ZIP's content structure.

	Define a property file (it has to be named with the .properties extension) that contains the key import parameters (such as date/time format or CSV encoding/separator).



 


	Add the required extra content (such as HTML files and images for rich text fields or generic files for file type fields) to subfolders (for example, data/html, data/images, and data/files). Remember to respect the relative folder paths when creating CSV files. For example, if the Description__c custom field is a Rich Text field and it contains some HTML formatted data, in the CSV on the row of the KN001 article, just fill in the corresponding column with the data/html/art_desc_KN001.html value, which refers to the path on the ZIP file we're going to create. If the HTML file contains a reference to the KN001-01.png image, that image should be linked with an <IMG/> tag within the HTML file, pointing to the relative path of the image within the ZIP, that is, data/images/KN001-01.png.

	Create a ZIP file, which must contain the root folder of the CSV file, the properties file, and all the required subfolders.

	Import the file from Setup | Data | Import Articles and monitor the import process from Setup | Environments | Monitoring | Article Imports.



The following are some limitations to consider (these are just a few):


	There can only be one CSV file and one properties file, and they must be in the root directory of the ZIP file.

	Filenames must not contain any special characters.

	The ZIP process must preserve the folder's structure (which is natural since CSV and HTML may have local references to other files).

	A ZIP file must be under 20 MB in size and each uncompressed file must be under 10 MB in size.

	A CSV file must have less than 10,000 data rows (1 header and 9,999 article detail rows).

	Each row must have less than 400,000 characters and any cell in the CSV file must be smaller than 32 KB.

	An article can have up to 49 translations inside a given CSV file.



Refer to Salesforce Help at https://help.salesforce.com/articleView?id=knowledge_article_importer.htm&type=5 for more details about the import feature of Knowledge articles.



If you need to import translations of articles that are already on the CRM, please refer to Salesforce Help at https://help.salesforce.com/articleView?id=knowledge_translation_import.htm&type=5.
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Customer happiness is a key success factor in CRM. If your customers are not satisfied with the support they are receiving, they may give your services and products a bad review, and that's not good for business.

Even if a customer has a problem with a product or service, being able to solve the issue quickly changes the customer's perception of the issue; they know that the business' support has prioritized them and that the issue will be fixed soon.

While multi-channels give the customer the freedom to choose their preferred channel (web, SMS, phone, chat, a email), Omni-Channel featured services allow agents to be delivered to the most important cases from all the channels. That's why we say that the Omni-Channel is an agent-facing feature.

The following diagram shows how Omni-Channel works:



Omni-Channel flow

Here's how it works:


	Requests come from multiple channels.

	Work items are created (cases, leads, chats, incoming calls, and more).

	Work items are assigned to queues or skills.

	The Omni-Channel engine routes the work items to the proper agents, who may be awaiting in a specific queue that corresponds to their skill set.



The cool thing about Omni-Channel is that agents don't have to pick their work items anymore because the Omni-Channel engine decides what they can handle automatically. This is a great improvement in call center efficiency.



To enable Omni-Channel with default values, go to the Service app from the App Launcher, click on the Setup icon, and then click on Service Setup. From here, go to the Recommended Setup section, click on View All, and look for Omni-Channel Setup.

The wizard will ask for the following information:


	A queue name to handle the work items and the agents to be added (depending on the available Service Cloud licenses)

	The work item's cost (or size) and total capacity for each agent (how many work items they can handle concurrently)



Let's go over what this flow does in the background:


	Enables Omni-Channel (Setup | Omni-Channel Settings).

	Creates a Service channel for cases (Setup | Service Channels), which states which object should be routed.

	Creates presence statuses for the agent (Setup | Presence Statuses), which state whether users are online or not.

	Assigns presence statuses to users (using the Omni Setup Flow permission set).

	Adds the Omni-Channel utility to the standard Service Console (this is the console utility where agents accept incoming work items).



If you open the Service Console using the App Launcher, you will see something similar to the following screenshot:



Omni-Channel utility component on the Service Console

By changing the presence to Available - Case, our user is now ready to accept incoming work items. If we want to add more users to the high-priority cases queue, go to Setup | Queues | High-Priority Cases and add the required users.

In the Omni-Channel setup flow, we set the following:


	Work item size to 5

	Agent capacity to 10



This tells Omni-Channel that, given an agent's capacity to handle work items (10 is just a number; we could have put 100, 1,000, or anything else), a single work item (1 case, in our scenario) consumes 5 unit of capacity.

These values are stored in the Routing Configuration (go to Setup | Routing Configuration; this holds the work item's size) and Presence Configuration (go to Setup | Presence Configurations; this holds the agent's total capacity).

There is one more thing you need to know about routing decisions: the Routing Configuration holds the Routing Model and Priority fields. Let's go over these now:


	Priority (an integer number, where 1 means higher priority) tells Omni-Channel which work items should have priority in routing (a chat may have higher priority than cases because we have a customer that is waiting for an agent's response).

	Routing Model can be set to Least Active or Most Available; that is, routing is made to the agent with the least amount of open work or to the agent with the least amount of work item capacity compared to open work items.



What happens when a new work item joins the queue? Agent Francesca has just started work (she arrives to work early; she's all alone in her company's big open space) and activated the online presence status so that she's ready to receive new work items. At this time, she has a full capacity of 10.

A new work item comes in and she is notified about the new item in the queue. She takes charge of the new case. At this time, she has received a size 5 work item, so her total capacity is now 5 (if the case is closed, she'll have a capacity of 10 once more).

Then, another case joins the queue; she's notified of this and she accepts it. Her capacity is now 0, which means she cannot receive work items until her capacity has been reduced.

If another work item comes in, she won't be notified about it, and Omni-Channel will try to notify another agent or wait until Francesca has closed at least one of her cases.



To try this out, go back to the Service Console app, click on Cases, and then click the New button to create a new case. Put in whatever information you want and click Save. You'll notice that nothing happens; why? This is because our user already owns the record.

Click the Change Owner case button and move the case's ownership to our high-priority cases queue.

A sound notification should warn you that a new work item is incoming (the Omni-Channel components will start blinking).

Click the Omni-Channel and accept the case:



Incoming work item on the Omni-Channel utility component

By accepting this case, its ownership goes back to the current user and it is now listed on the MY WORK tab of the Omni-Channel component.



Repeat these steps again and accept another case; you will see that you have no capacity.

If we try this for the third time, no notification will be sent, but once we close one of the two cases we own (the capacity will become 5), the components will start notifying you about the third item. This is because you have enough capacity to accept new cases.

Let's summarize all the configuration steps:


	A Service channel turns (almost) any Salesforce object into a work item.

	Routing configuration is used to determine how work items are routed to agents.

	Presence configuration tells us how many work agents can take cases from Omni-Channel's engine (a user can only be assigned to one presence configuration; being assigned to a new presence configuration overrides the previous one for that given user).

	A queue is created as a waiting room for incoming work items and users are related to queues, so they are allowed to receive new work items (the queue object is related to the Routing configuration; in this case, from the queue edit form).

	Presence statuses state whether the user is available to receive new items, or whether they're busy or offline (each presence status can also be enabled for specific Service Channels). We can customize Presence statuses from Setup | Presence Statuses and they must be assigned to users using profiles or permission sets.



What if I have high-priority cases and low-priority cases? Create a new Routing configuration with lower (higher in number) priority, create a new low-priority cases queue, and then use automation (workflows, the Process Builder, Apex triggers, external API integrations, and so on) to assign incoming cases to the right queues.

So far, we've looked at queue-based routing. This is suitable for smaller Omni-Channel setups with a few users and queues, but if we need more fine-grained tuning, we can use skill-based routing or external routing. We'll cover these in the upcoming sections.
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Rather than sending work items to the first available user in a queue, skill-based routing matches the most expert user in terms of the characteristics of an incoming work item. Users should have the necessary skills to handle the item.





Having a skill is one of the key metrics of an agent's expertise and can be something such as language proficiency, product knowledge, certifications handled, or account history. Each skill can have a proficiency level from 0 (none) to 10 (maximum).

Skills are assigned to users via the Service Resource object and to work items via the Skill Requirements object. Matching the skill means matching the right agent. If we have multiple skills, the item is routed to an agent that handles all of the required skills.

With queue-based routing, a queue represents a single skill (such as a product or spoken language), so it is not possible to assign a work item to more than one queue. Skill-based routing helps with more complex scenarios where multiple skills are needed.

If no users with the required skill(s) are found, the item is not routed until the right user is available. To enable skill-based routing, go to Setup | Omni-Channel Settings and check the Enable Skills-Based Routing flag.

You can define the required skills by going to Setup | Omni-Channel | Skills. Don't assign users within the skill configuration as this is not related to Omni-Channel setup.

To assign skills to users, use the Service Resource object (you can find this tab from the App Launcher):



Omni-Channel skills related to a user

But how can we relate skills to incoming work items? We can do this using custom Apex code and a Process Builder or Apex trigger in order to execute custom routing. Please refer to Salesforce Help at https://help.salesforce.com/articleView?id=omnichannel_skills_based_routing_route_work_items_using_skills.htm&type=5 or the following Trailhead module for more information: https://trailhead.salesforce.com/content/learn/modules/Omni-Channel-lex/understand-sbr.
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If Salesforce is a new addition to the overall application layer and you cannot use Salesforce's routing engine, external routing allows work items to be routed based on an external application, which will decide which agents have enough capacity and the skills to handle a work item.

To find out more about this routing model, and if you feel you want to join the developer side of things, please refer to the Omni-Channel developer guide at https://developer.salesforce.com/docs/atlas.en-us.218.0.omni_channel_dev.meta/omni_channel_dev/omnichannel_developer_guide_intro.htm.
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Let's talk about another cool feature that comes with Omni-Channel: the Omni Supervisor app.

You can access this from the App Launcher. It provides us with an effective way to monitor an agent's work in real time, as well as their queues backlog and assigned work and skills backlog:



Omni-Channel Supervisor agents view

By clicking on an agent, we can look at all the details of their work:



Agent capacity details on the Omni-Channel Supervisor page

For a detailed list of what we can review from this page, please refer to Salesforce Help at https://help.salesforce.com/articleView?id=omnichannel_supervisor_intro.htm&type=5.

One of the most effective channels that speeds up case resolution is live chat. We'll explore this in the next section.
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In the previous section, we saw how work items can be automatically routed to agents, and live chats are similar to work items. Live Agent lets customers chat in real-time with support agents.

Using Live Agent, supervisors can even inspect their agent's chat and assist them by whispering messages (these messages can only be seen by agents). Let's think of them as live suggestions.

Live Agent can be fully customized using point and click; however, the platform delivers a set of APIs that can be used by developers to empower the chat experience.
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Before talking about the Live Agent's configuration, let's spend some time talking about Salesforce Communities. This is a big topic and we would need to write an entire book to cover everything, but there's no reason why we shouldn't provide a quick overview.

We talked about communities in Chapter 1, Secure Data Access, but now, we are going to show the steps that are required to create a new community.

We are introducing communities at this point because we'll be using the web chat from within a community to enhance the service support experience.

To get started:


	click on Setup | Feature Settings | Communities | Communities Settings 

	check the Enable communities flag

	choose a domain name that will be used to look up your communities.



I've chosen adv-admin-community-01, which translates to https://adv-admin-community-01-developer-edition.eu19.force.com. This is where the Developer Edition has been added (because it is a Developer Edition organization); eu19 is the instance name (in production, we won't have this). Click on Check Availability to check whether the domain has already been taken by someone else. Click Save to start creating a new community.

Click on New Community to start the community wizard.

The first thing you need to choose is the community template. We have the following options:


	Help Center: A public self-service community where we expose the KB.

	Customer Account Portal: A help center that's designed for customers. Here, they can access their data and update it.

	Customer Service: A responsive self-service template with multiple prebuilt themes. It provides questions and allows us to search for articles, collaborations, and case access.

	Aloha: A base app launcher that supports single sign-on (including social logins) for quick application access.

	Visualforce and Tabs: A template where developers can completely customize any page using Visualforce technology. This is not Lightning-based and doesn't work with the Community Builder.

	Partner Central: A sales partner-dedicated template.

	Build your own: A base template with all the basic features (login, home, password management, record/record list base pages, and so on). We can customize these using themes and branding.



Each community template can access specific prebuilt pages/components and features. For a complete list, please refer to Salesforce Help at https://help.salesforce.com/articleView?id=rss_component_reference_table.htm&type=5.

Choose Help Center as our community template. A new quick setup wizard will open up.

Fill in the community's name (for example, Awesome Service Site), as well as the community's URL, though this is optional (let’s say we want to use awesomeservice. In our example, the final URL will be https://adv-admin-community-01-developer-edition.eu19.force.com/awesomeservice). Check the Publish my help center after completing setup flag to automatically publish the community once the wizard is completed.

Because we have set up the required knowledge, the wizard asks for data categories to be used as community topics (we'll leave this blank; we don't need it. You can skip the next step as well, which is where we can select knowledge authors). The wizard should terminate upon success and we should see Community Workspaces, which is where we can administer the community.

From here, we can access the following features:


	Builder: This is a point-and-click app where we can set up security, branding, themes, and configure all the pages in our community, as well as add standard and custom Lightning components. After making changes, hit the Publish button to publish your changes.

	Administration: Sets up various preferences, such as community state (active, not active), template type, allowed members for authenticated access (with profiles and permission sets), login branding, email settings, and much more.

	Moderation: This is all about discussion moderation.

	Content management: Articles, topics, and recommendations.

	Gamification: From here, you can set up gamification to increase engagement.



For an in-depth Salesforce Communities study on this topic, please refer to Salesforce Help at https://help.salesforce.com/articleView?id=networks_overview.htm&type=5.

This is all we need for the Live Agent's configuration. Now, let's look at how we can set up the Live Agent.



            

            
        
    
        

                            
                    Chat (Live Agent) Setup flow

                
            
            
                
Let's start with the Chat (Live Agent) Setup flow (we are accustomed to these kinds of flows since we have already used them for Knowledge and Omni-Channel setup).

Go to Service Setup | Recommended Setup | View All and look for Chat With Customers. The wizard will guide you to the following steps:


	Add a new queue and an agent group (name the queue Incoming Web Chats and the agent group Chat Agents) and assign users to the group (we can add them later). This step sets up the presence and queue for the chat work items (as we have already seen in Omni-Channel). Users need to have an additional Live Agent license and they are assigned the Live_Agent_Setup_Flow permission set for presence.

	Add new routing configuration for the web chat (set the priority to 1 and change the high-priority cases to 2).

	Adjust the agents' workload by setting a proper chat work item size and the agent's capacity. Leave the agent's capacity as it is (10, in this case, like the previous configuration) and set the work item size to 2 (agents can easily take care of more than one chat at a time).

	Live Chat will be used outside the CRM or at least on a customer community. If you don't have a Salesforce Site or a community already set up, this step also creates a new empty site. Fill in the Website URL textbox with the community domain we set up earlier (https://adv-admin-community-01-developer-edition.eu19.force.com) and select our community as the Salesforce Site Domain.

	Now, we'll be asked how we want to link chats to our CRM data, such as lead (if the chat is meant for sales), case and contacts, or only contacts (for service purposes). Let's select Cases and Contacts (select a record type for the contact and case if requested).

	Let's leave the offline support as disabled (this creates a form that the customer can fill in if the chat is not available).



Voilà—the chat is almost ready. A snippet of code will be displayed (you can get it from Setup | Chat (Formerly Live Agent) | Chat Buttons and Invitations) and it should only be used outside Salesforce (if we plan to add the web chat feature to a custom website and not a community).

The setup flow will have created a new queue (go to Setup | Routing Configurations and select Incoming Web Chat). Here, we'll see the Incoming Web Chat-related queue.

There is also a new Presence Configuration called Chat Agents. As we mentioned in the previous section, users can only be linked to one presence configuration at a time (the old Tier1 Agents configuration has no user associated with it now and can be safely deleted).

Go back to your community. Now, we want to add a new component called the Embedded Chat (formerly Snap-In) so that we can use the chat from within the community.

Click on Setup | All Communities and select the Builder link next to the Awesome Service Site community. Now, click on the Lightning icon (components) on the left-hand side of the toolbar, search for the embedded chat standard component, and place it in the lowermost section of the template, as shown in the following screenshot:



Adding the snap-in component to the community template

If you refresh the page, you'll get a scary error:



Snap-in error for the Content Security Policy

This is something slightly technical, but it is a safeguard so that only trusted domains can be used from within a community. The Live Agent channel uses a parallel HTTP domain for the chat requests, so we need to explicitly tell Salesforce that this domain is safe to use.

Copy the domain part of the URL from this message (in this example, it is https://d.la1-c2-cdg.salesforceliveagent.com; you can get it from Setup | Live Agent Settings).

We are almost there, so don't panic. This stuff is more developer-oriented and you won't need to set it up by yourself in most cases, but it's important to know all the steps involved in Live Agent snap-in activation.



Click the Settings icon (the gear icon), go to the Security tab, and select the Allow Inline Scripts and Script Access to Whitelisted Third-party Hosts value from the Content Security Policy (CSP) section (click Allow on the confirmation modal). Then, click on the lower + Add Trusted Site button and add the Live Agent domain. This should be our final configuration:



Content Security Policy set up for Live Agent

On the lower part of your template, a new Agent Offline component will appear. Click on it to view its settings:



Snap-in component configuration

Click on the Publish button at the top of the builder and wait until you receive an email notification stating that the community has been published. Let's test it.

Open the community in a new tab and the Service Console app in another one.

On the Service Console app, open the Omni-Channel component and set the presence to Available - Chat (you may see the Available - Case presence status, which won't trigger the availability of the chat). After a few seconds, the snap-in component on your console should change its label to Chat with an Expert (text labels can be changed from the snap-in component's configuration settings).



Click on the community component. A form should appear, asking for the customer's data:



Live Chat's pre-chat form

This is called the pre-chat form, and it is can be configured from Setup | Embedded Service (formerly Snap-Ins).

Once we click on the Start Chatting button, the magic happens. On the console, the agent is notified about the incoming chat by the Omni-Channel; a new case and contact are automatically created using the pre-chat form, and the chat can flow instantly between the agent and the customer (try it yourself). The system searches for any contact that matches the email address the user entered on the pre-chat form. If no exact match is found, a brand-new contact is created with the details of the pre-chat form.

If you create a new case using the same procedure that we used in the Omni-Channel section (changing case ownership to a high-priority case queue), you'll see that no case is sent to the agent's work queue.



This is because the Available - Chat presence status is not related to the case's configuration. Let's say that an agent is available to chat; they can handle cases as well (but not the contrary). Go to Setup | Omni-Channel | Presence Statuses and edit the Available - Chat status. From here, add a reference to the Service channel configuration we created for the case work items:



Presence Statuses configuration for two different Service channels

If you have created a new case and successfully managed to handle it with the Omni-Channel component, go to the Omni Supervisor app so that we can monitor the capacity status:



Agent's capacity during a chat and case management session

For more details about snap-ins, please refer to Salesforce Help at https://help.salesforce.com/articleView?id=snapins_chat_setup.htm&type=5.
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Although this is beyond the scope of this book, I want to spend a few minutes talking about Einstein Bots. Einstein Bots, which is an add-on for Live Agent (Chat), provides us with an automated way to interact with customers without using one of the precious resources of our call center: the agent's time.

With a point and click configuration (Apex customization is also possible), any Live Agent (Chat) chat can be put in charge by an automated bot so that it can answer a customer's questions in a human-like fashion, thus solving the easiest issues a customer may have (for example, a product specifications list, common questions, store opening hours, order status inquiries, and more).

Whenever the customer doesn't receive the right answer or wants more information on a certain subject, fail-safe mode is activated, which directly transfers the chat to a human agent.

Do not pretend your bot is a human.

Bots can also be used to help the customer identify issues, while the real answer will be given by a human agent after the issue has been addressed.

Einstein Bots is a relatively new feature, so expect it to become feature-rich in the upcoming releases of Salesforce.

For a deep dive into Einstein Bots, please refer to Salesforce Help at https://help.salesforce.com/articleView?id=bots_service_intro.htm&type=5, or follow the awesome trail at https://trailhead.salesforce.com/content/learn/trails/service_einstein.
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Our call center is ready to achieve its potential, but before we close this chapter, let's add the last piece of the puzzle.

Let's talk about SLAs. If we are building service processes, we are giving our customers a way to contact us if something is wrong with their product.

Our company sells highly specialized software: if a software license is purchased, the customer receives email and chat support, but if they purchase, let's say, 10,000 licenses, we can provide 24/7 phone support.

In Salesforce, SLAs are handled with entitlements. In this scenario, we can create an entitlement object related to the customer's account.

If the customer calls the call center, the agent can have a look at the account's related list to see whether phone call support is available. If it isn't, the agent can suggest a new deal so that the customer can upgrade their service experience. If the SLA is okay, the agent can answer the customer and create a case for support if needed.

Because these features are not fully supported in Lightning, let's switch to Salesforce Classic to configure them and then go back to Lightning Experience to see the differences between them.

You can enable entitlements from Setup | Entitlement Settings.



The standard entitlement object is now enabled, the Entitlements related list is available on accounts, assets, and contacts (Lightning Experience does not support contacts at the time of writing, that is, Summer 2019), and the entitlements tab can be added to your apps.

For a detailed list of all the required permissions so that you access every entitlements feature, please refer to Salesforce Help at https://help.salesforce.com/articleView?id=entitlements_giving_users_access.htm&type=5.

Add the entitlements-related list to the account object (this will work in LEX as well) and create a new entitlement:



New Entitlement on account

We can add new custom fields to the Entitlement object that make sense for your company's support processes  (I would customize the Type picklist field first by adding my company's entitlements types).



Note that if the END DATE expires, the status will expire as well:



Entitlement status modification on SLA expiration

Entitlements can be added to accounts, assets, service contracts, and contacts by hand (you have a loyal/strategic customer that you want to take care of and so you'll want to manually add an entitlement).

If you want to link an entitlement to a product (we sell 1-year support with our new software), we can use Entitlement Templates.



Create a new template by going to Setup | Entitlement Templates:



Entitlement Template creation

Now, we can define an entitlement that is automatically assigned to an asset when its product field is associated with it.

The Entitlement Template's lookup is not available on Lightning Experience (as of summer 2019), so go back to Classic and add the template to our product:



Entitlement Template on a product

Now, let's create a new asset by filling in its product lookup:



Entitlement created automatically after the Entitlement Template

A new entitlement is automatically created based on the Entitlement Template's configuration.

SLAs can be as easy as checking whether a customer has support for their contract, though they can be more complex if we need to enforce case resolution within a given amount of time.

Entitlement processes configure the timeline with steps (called Milestones) that the support team has to complete to resolve a case (or work order).

Let's say that our high-priority cases must be solved within 2 hours, while medium and low-priority cases must be solved within 1 day.



Let's start by creating a new Milestone by going to Setup | Milestone:



Milestone creation form

Recurrence Type states that this milestone will occur once per case.

Now, let's create a new entitlement process by going to Setup | Entitlement Processes Edit. Select the case process type and fill in the other fields:



Entitlement process creation form

We have chosen to start the process based on the Date/Time Opened field and chosen to end it when the case is closed. Business Hours are required if you have more than one set of Business Hours defined (this is when your agents usually work on cases).

Now, we will add a new milestone based on the one we created earlier:



Milestone creation form on the entitlement process

This is quite easy to understand: here, we need to trigger the milestone after 120 minutes (2 hours) for high-priority cases.



Let's add one more for medium and low-priority cases:



Entitlement process timeline view

What we get is a timeline that shows us how the entitlement is configured. We are almost there! Now we are going to apply actions to the milestones. On the Milestones-related list, click on the Case Resolution Time link next to the high-priority item. From here, we can define success, warning, and violation actions.

Success actions are triggered as soon as the milestone is completed, while for warning and violation actions, we can set up a time-triggered action.

We want to warn the user when an hour has passed but the case hasn't been closed. Let's create a quick email template by going to Setup | Classic Email Templates:





Email template to warn the user about violating the SLA

Click on Add Time Trigger, select 1 Hours, and click Save. Then, click on Add Workflow Action and select New Email Alert:



Email alert action

Add another email as a violation action:



Milestone actions configured for warnings and violations

This entitlement process can be now linked to any entitlement (or entitlement process) we've created:



Adding an entitlement process to Entitlement

Now, any agent can create a new case using the Entitlement-related list on the account, contact, service contract, or asset object:



Creating a case from the Entitlements-related list

The Entitlement Name field on the case object is automatically populated (you can update it manually if you wish; you can even add validation rules or automation with the Process Builder or custom Apex trails to set it up automatically based on your service process policies). Remember to set the right FLS on the case's Entitlement fields; otherwise, the Entitlement lookup won't be filled in:



Entitlement fields on the case

How's the timeline doing? A cool widget called Milestone Tracker is available on case feeds and can be added to layouts from the layout page editor. To do this, go to Feed View | Other Tools and Components | Milestone Tracker:



Milestone Tracker case feed's component

Now, we'll see something similar to the following screenshot:



Milestones tracking on the case's feed in Salesforce Classic

You can add more than one milestone per entitlement process in order to track different SLA metrics.

In Lightning Experience, we need to add the Milestones standard Lightning component to the case's record page (though it's not available on console apps yet, as per the summer 2019 release):



Milestones Lightning component for Lightning Experience organizations

We can monitor all ongoing entitlement processes (time-triggered actions) by going to Setup | Monitor | Entitlement Processes:



Monitoring entitlement processes

When dealing with objects that entitlements could be attached to, we can use service contracts. We can use these to track all the SLAs, warranties, and subscriptions related to a given account.

Please refer to Salesforce Help for more information about service contracts: https://help.salesforce.com/articleView?id=entitlements_service_contracts_parent.htm&type=5.



For more information on entitlements, please refer to Salesforce Help at https://help.salesforce.com/articleView?id=entitlements_best_practices.htm&type=5.



To find out more about entitlements on Salesforce Communities, please go to https://help.salesforce.com/articleView?id=entitlements_impl_partportal.htm&type=5.
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In this chapter, we learned how to empower our service support. Lightning Knowledge can be used to create a KB that can help internal agents speed up case resolution or even allow customers and partners to self-service their support needs (allowing agents to spend more time on more complex tasks).



Omni-Channel lets agents concentrate on case resolution rather than deciding on whether an incoming request can or cannot be handled (and if they have the required skills to solve it). With the Live Agent, customers are directly linked to agents using the live chat, thus delivering a real-time service experience.

Finally, we talked about entitlements, which relate your customers to the proper service level agreements. With entitlement processes, no agent will ever lose a case resolution time constraint.

In the next chapter, we'll talk about data and content management.
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	Your company is using Classic Knowledge to handle its internal KB, but you have been asked to migrate to Lightning Knowledge. How can you achieve this?

	Turn on Lightning Knowledge and migrate all the articles manually

	Delete Classic articles and reimport them in Lightning Knowledge format with a Data Loader.

	Use the Lightning Knowledge Migration Tool.





	How can you differentiate between an article's type in Lightning Knowledge?

	Use Knowledge object record types.

	Use article object record types.

	Use article type configuration.





	What are Knowledge data categories used for?

	To call the Lightning Knowledge record types

	To categorize roles and profiles for article publication

	To categorize articles and allow access to selected roles/profiles or a subset of articles








	What happens if a queue-based Omni-Channel has been configured where an agent has a capacity of 10, but they are the only agent online and are handling 2 cases that have been configured as work items where the size is 4?

	They will be notified about any incoming cases by the Omni-Channel component.

	They won't be able to accept the new case until one of their cases is closed or another agent with a capacity greater than 10 comes online.

	They won't be able to accept the new case until one of their cases is closed or another agent with a capacity greater than or equal to 4 comes online.

	They will be notified by the Omni-Channel component of an incoming case but they won't be able to accept it.





	What is external routing?

	A Live Agent feature that's used to transfer a chat to another agent

	An Omni-Channel feature that's used to route work items to agents using an external system

	A mechanism for sharing work items across an organization





	Can a chat be configured so that it can be used alongside an Omni-Channel?

	No, the chat is a standalone feature.

	Yes, but the chat work item's capacity is set to 2.

	Yes, and you can set up a chat capacity for your agents.





	Where can a chat be embedded?

	On a Salesforce Community

	On an external portal

	Only on a Salesforce site





	Your products are covered by 2-year on-site support. How can you configure this feature?

	Enable entitlements, create a new entitlement template, and add it to the selected product.

	Enable entitlements, create a new milestone template, and add it to the selected product.

	Enable milestones, create a new entitlement template, and add it to the selected product.








	What is a milestone?

	A time trigger that starts a workflow action when a case hasn't been closed within a certain amount of time

	Another way to call an entitlement process, which involves steps

	A step that the support team needs to complete in order to close a case





	What happens when a milestone is not completed?

	The case is automatically closed.

	The case is automatically escalated.

	Depending on the entitlement process configuration, different workflow actions may be triggered when the milestone is not completed.
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In this section, you will learn how to handle data deduplication by delivering matching and duplication rules. You will also handle file libraries that include Salesforce CRM content.

This section includes the following chapters:


	Chapter 7, Improving Data Quality with Duplicate Management

	Chapter 8, Salesforce CRM Content Management
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After looking at key sales and service features, let's go back to data quality. In this chapter, you'll learn how to provide data consistency using duplicate management for standard and custom objects by defining duplicate and matching rules.

Using duplicate record management, we can keep data clean and accurate and thereby ensure quality. We can use duplicate policies for real-time duplicate management (users can be notified if a duplicate record is found) or schedule duplication jobs for org-wide management of duplicates. 

In this chapter, we will cover the following topics about duplicate management:


	Understanding duplicate management

	Exploring customizing rules
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Data quality is one of the key factors for any company because it ensures that business strategies rely on accurate information (you know exactly where you are and where you want to go).

In the previous chapters, we learned some ways to ensure data quality:


	Using data access configurations to grant proper access to records (avoiding unauthorized access to sensible information)

	Using validation rules to keep coherence

	Using picklist fields to ensure proper field completion

	Using custom relations to correlate data



But there is another platform feature that can be of great help with data accuracy: duplicate management. This feature applies to accounts, contacts, and leads (but also custom objects), and is meant to limit the amount of duplicate records by our sales team.

Let's say a big event is hosted at a local business center and our company has booked a booth (like companies do at Dreamforce). Our sales reps collect leads on the field using the Salesforce application from their smartphone. They meet lots of people, and it's impossible for them to remember whether they already met the same company/lead.

With duplicate management, we can allow them to spot whether a lead or account has already been added to our CRM and even whether they have the permission to merge these duplicates into a single entity (they may have got different information about a company or lead at different events; by merging, they create a more accurate record).

Let's see how this feature works.

If an org is created after summer 2017, the standard duplicate rules are activated by default for accounts, contacts, and leads. If you need a person account, the rules must be activated after the person account feature is enabled on your org.
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Local duplicate management is the part of duplicate management that is related to how the user interacts with duplicates. To have a look at the standard rules, navigate to Setup | Data | Duplicate Management | Duplicate Rules to bring up the following page:



Duplicate Rules main page

Let's edit the Contact rule and make sure the configuration is the same as that shown in the following screenshot:



Duplicate rule editing

If you scroll down on this form, you'll see information about matching rules, as shown in the following screenshot:



Matching rules section on duplicate rules editing

As the name clearly states, matching rules are the rules used to match duplicates (we'll learn more about matching rules later on).

With this configuration, the rule checks for potential duplicates enforcing sharing rules (only accessible contacts are notified to the current user), but it also allows the creation and updating of a record despite duplicates being found (the other option is Block, which prevents creation and updating). By selecting the Alert flag, Salesforce displays the potential duplicate information on the page layout.



So, what happens if we create two contacts with the same first and last name? Before saving, we get the following information on the upper part of the creation/editing panel:



Duplicate record alert

If we ignore this message, we still get an information toast after saving:



Duplicate alert on record save

On the App Builder, we can add the Potential Duplicates standard Lightning component, which will tell us the condition of the duplicates on the record at any time:



Potential Duplicates components on the App Builder for the Contact record page

You'll now receive both the toast notification and the card highlight:



Potential duplicate alerts on contact's record page

There's a chance you will get two toast notifications. That's because you already have the Potential Duplicates component by default as a Related list. Decide whether you want the component in both places or not, and if so, configure the Related list to display only the card using the component configuration shown in the previous Potential Duplicates component screenshot.

Let's click on the View Duplicates link, which will show the following screen:



Potential duplicates selection for merging records

We can now merge all potential duplicates by selecting all the required records, then click the Next button to get a matrix with all of the different fields to choose from:



Field selection of duplicate records for merging

Select all the fields you want to merge into a single record. Once the merge is completed, you get a unique record that will replace old duplicates:



Merged contact from duplicates

No potential duplicate will be found.



What happens if we select Block on the Action on Create/Edit options for the Potential Duplicates rule? The user is blocked from creating the record, but receives a warning instead:



Blocking the duplicate rule prevents record creation

Click on View Duplicates to get a list of all potential duplicates. No merge operation is now available; instead, we can only jump into the records found:



Duplicate record selection on blocking potential duplicates rule

This is the same link you can reach from the information alert when the rule is configured with the Allow option and you are creating a new record or editing one without using inline editing on the record page.

Local duplicate rules can be applied to accounts, contacts, leads, and custom objects as well, but the Potential Duplicates Lightning component is only available for accounts, contacts, and leads.
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What if we decide to activate duplicate management after our sales reps have already created lots of leads? We cannot ask all our sales reps to open leads one by one to check duplicates and merge them; that will definitely be a waste of time.



For this purpose, we can use duplicate jobs with standard or custom matching rules to scan accounts, contacts, or leads for duplicate matching. This feature is only available on the Performance and Unlimited editions; that's why this feature is not available in Developer edition orgs.

If you can access an org of this kind, navigate to Setup | Duplicate Management | Duplicate Jobs and select New Job to create a new duplicate-matching job:



Create a new duplicate job

Select the object you want to inspect, the matching rule (it can be a standard or a custom rule), and finally the job's name. Hit Run to run the job and wait for it to be completed (a notification email will be sent).

This is how duplicate job results are displayed (you get all the duplicate records set on the org from App Launcher | Duplicate Record Sets):





Duplicate job result

Each record set represents a set of records that are potential duplicates. To see which records those are, jump to the Duplicate Record Items list on the Duplicate Record Set record. Use the Compare and Merge quick action to start the merge activity that we saw in the previous section:



Compare and Merge action from the Duplicate Record Set layout

To let users merge these duplicate sets, give them access to the object. If we want to share the results of a job, we can run a report on the duplicate record generated by our job.

It is possible to run duplicate jobs on custom objects, but the duplicate record set cannot be merged.

There are a few things to remember:


	If you create a new job with the same configuration (object and matching rule), the new job overwrites any earlier job of the same kind

	If a matching rule is updated, all results of previous jobs are deleted once a new job with the same matching rule is run

	If the total number of duplicates found reaches 1,000,000, then no new job can be run (you will have to delete some of the results)

	If the org contains too many records, the job can fail (there will be no more information available on this point; just use it as a warning and ask Salesforce Support in the case that jobs are constantly failing)

	Even if we delete all the results of a job, its status is retained (such as the time of the run, the number of records, the duplicates that were found, and so on)

	Do not use an encrypted field on a matching rule; otherwise, the job will fail



Reporting on duplicate job results returns the following:


	Duplicate records generated by user direct creation/editing (using the Allow configuration of the duplicate rule)

	Records generated by duplicate jobs

	Records added manually to a record set (yes, you can manually create a duplicate record set)



Although reporting is a subject that we'll be exploring in the following chapters, you should already be aware of how reporting works and how report types are used.



To report on duplicate record set records, we need to create a new report type from Setup | Features Settings | Analytics | Reports & Dashboards | Report Types, by selecting a Lead, Account, Contact, or Duplicate Record Set as the primary object and adding a secondary object as the Duplicate Record items:


	If we choose Account, Lead, Contact, or a Custom Object as primary objects, we want to inspect how many duplicates there are for a specific object.

	If we choose Duplicate Record Set as the primary object, we simply want to know if our brand-new duplicate rules are working as expected:





Report type configuration for duplicate management

Enable users to access the Duplicate Record Set and Duplicate Record Items objects to make them access the new report type. The following screenshot is an example of a report on the contacts and their related duplicate report items:



Reporting on duplicate record items and contacts

To troubleshoot errors that prevent duplicate or matching rules, you can jump to Setup | Data | Duplicate Management | Duplicate Error Logs.

Errors can arise if the engine that calculates duplicates is temporarily down or if a required custom field on the Duplicate Record Set or Duplicate Items objects is not populated (you can customize these objects from Setup | Object Manager as you would do with any other standard object ). Let's test this out.



We will create a custom field on the Duplicate Record Item object (marked as required):



New custom field on the Duplicate Record Item object

Now let's create a new contact using the same name and email address. Nothing happens on the page layout (other than the duplicate alert), but if we go to the Duplicate Error Logs page, then this is what we will see:



Reporting a duplicate calculation error

As you can see, no duplicate record item has been created (and therefore cannot be reported). Logs are retained for 90 days.
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In this section, we will learn how to customize the duplicate and matching rules.
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As we have already seen in the previous sections, duplicate rules are used to alert on potential duplicates or prevent potential duplicates for a given record (if it is used on objects other than Account, Contact, and Lead, the Potential Duplicates component cannot alert the user in real time, but the Duplicate Record Set object will be created anyway).

To create a new duplicate rule, jump to Setup | Duplicate Management | Duplicate Rules and click the New Rule | Contact button. Select the object you want the rule to be created on:



Duplicate rule creation

Before creating everything, let's design our scenario. We have a custom object called External Contact that comes from an external system and represents thousands of contacts on an external system that the business guys decided not to migrate into Contacts (because there is too much data inconsistency). But despite this, this table should be used when creating new contacts on the system to enrich data.

This object holds the following custom fields:


	First Name (text, 80)

	Last Name (text, 80)

	Company (text, 80)

	Email (email type)

	Phone (phone type)



Let's also create a new tab and add it to our app (and create our first record manually):



Custom object to handle external contact data

Let's go back to the Duplicate Rule Edit creation page. We have already seen how these sections work:



Custom duplicate rule creation

The section below Actions, not shown in the previous screenshot, is about matching rule selection. We haven't created a custom matching rule yet, so leave this section empty (it will be populated with one of the standard matching rules on the Contact object (we'll get there shortly).

The last section is called Conditions and it can be used to select specific conditions on the record that should be checked (for example, conditions on fields of the contact, account or current user records). Hit Save to save the new rule (if it is not yet active).



If we want to reorder the rules on the same object, click on the Reorder link on the rule page and select the required order:



Duplicate rule sorting on the same object

If a match is found on the first rule, the second one is not evaluated at all.
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A matching rule defines how duplicate records are identified. We have predefined standard matching rules, but we can create new matching rules by going to Setup | Duplicate Management | Matching Rules and clicking on New Rule. Select the External Contact object.

Let's create a rule with the following configuration:



Matching rule creation

The Matching Criteria section states which conditions should trigger the potential duplicate match. Matching methods define the algorithm used to compare values and can be set to Exact to be triggered only if we have the same value or Fuzzy: type to provide specific data type algorithms (match for first/last names, company, and so on). Select the Match Blank Fields if blank field matching can be a valid filter. Activate the matching rule with the Activate button.



For a deeper understanding of matching methods, refer to Salesforce Help at https://help.salesforce.com/articleView?id=matching_rules_matching_methods.htm&type=5 and https://help.salesforce.com/articleView?id=matching_rules_matching_algorithms.htm&type=5.

Let's go back to the duplicate rule in the external contacts we created in the previous section, edit it, and compile the Matching Rules section (you can add more than one rule) and select your brand new matching rule:



Matching rule selection on a duplicate rule

The last thing to do is map the fields to the custom External Contact Field object so the algorithm can properly match records. Click on the Mapping Not Selected link next to the small warning icon:



Mapping selection on duplicate rule

Save the rule and click on the Activate button.

Now let's create a new contact record with the same First Name, Last Name, and Email of the external contact we created earlier:



Duplicate rule running on custom object

The only difference is that once we save the contact record and click on the View Duplicates link on the potential duplicates component, we cannot merge records as they are different objects:



Duplicates found on custom object

Now we can use the external contact fields to enrich our new contact, and then delete the record once the data has been manually merged (this is just an example that doesn't have the best user experience, but it gives your fantasy a boost!).

This is only a simple way to implement cross-object duplicate rules; you can define any kind of duplicate rules with custom objects. The only limitation is that the Potential Duplicates component will only work with Account, Contact, and Lead objects; to have a look at all duplicates for a custom object, use duplicate jobs instead.
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We can have up to 5 active duplicate rules per object and up to 3 matching rules on each duplicate rule (and 1 matching rule per object).

We can also have up to 5 matching rules (active or not) per object, a total of 25 matching rules (active) on all objects, and up to 100 matching rules (active or not). A matching rule can have only one lookup relationship.

Global picklists are not supported in duplicate rules and custom picklists cannot be used in cross-object duplicate rules.

Another interesting behavior is that a duplicate rule, when editing a record, is triggered only if the user changes one of the fields mapped on the rule.

When duplicate rules won't run, the following happens:


	Records are created with the Quick Create tool (for more details, go to https://help.salesforce.com/articleView?id=basics_creating_records_with_quick_create.htm&type=5) or using Community Self-Registration.

	Leads are converted to accounts or contacts and the User Apex Lead Convert flag is disabled (you can find more details at https://help.salesforce.com/articleView?amp;language=en_US&id=000214462&type=1).

	The record is restored with the Undelete button.

	The records are manually merged.

	If we have rule conditions on related objects and the corresponding lookup field is not filled in on the record we are creating/updating, the rule is not triggered.

	The duplicate alert is not shown when records are imported with data import tools or through Salesforce APIs (as with Data Loader) or a person account is converted into a business account (and the new business account matches another duplicate).

	If two potential duplicate records are saved simultaneously, they are compared only with records already on the database, so users are not alerted/blocked. If the Report option is set on the rule, then duplicate record sets will correctly include simultaneous records.



For a detailed list of standard duplicate rules, refer to Salesforce Help at https://help.salesforce.com/articleView?id=duplicate_rules_standard_rules.htm&type=5.

For a detailed list of standard matching rules, refer to Salesforce Help at https://help.salesforce.com/articleView?id=matching_rules_standard_rules.htm&type=5.

For some interesting matching rule examples, refer to Salesforce Help at https://help.salesforce.com/articleView?id=matching_rule_matching_examples.htm&type=5.
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In this chapter, we learned about duplicate management on standard and custom objects to increase data consistency across our CRM database.

We used matching rules to define the objects, fields, and algorithms to be checked when detecting duplicates; duplicate rules to alert or block users when creating new account, contact, or lead records; and duplicate jobs to make an org-wide analysis of all duplicates for standard and custom objects. Now you know another great instrument to ensure data integrity for your business data.

In the next chapter, we'll deal with content management to organize, share, search, and manage files within our org.
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	What objects can duplicate management be applied to?

	Only contacts and leads

	Accounts, contacts, leads, and custom objects

	Accounts, contacts, and leads

	Leads and contacts





	True or false: local duplicate rules rely on record visibility across the org.

	True; the algorithm identifies duplicates among the records the current user can view.

	False; the algorithm identifies duplicates among all the records, despite the sharing settings.

	It depends on the duplicate rule configuration Record-level security setting.





	What does the View Duplicates link on the Potential Duplicates component do?

	Automatically merges all identified duplicates.

	Selects the identified duplicates to be merged.

	It only gives a list of identified duplicates: the user should merge them from the Merge Duplicates wizard on the lead object.





	A business wants to stop sales reps from creating potential duplicate leads. Which duplicate action should be set up on record creation or edit?

	Block.

	Allow.

	Notify.

	Validate.





	Will the user be notified if a duplicate is found upon the creation of a custom object?

	No, because the Potential Duplicates Lightning component is only available for account, contact, and lead objects.

	Yes, it works for any standard and custom object.

	No, because matching rules cannot be created for custom objects.





	What is global duplicate management meant for?

	To display a duplication alert when a new record is created.

	To run a background job for duplicate record set creation on account, contact, lead, and custom objects (for further reporting).

	To run a background job for duplicate accounts, contacts, and leads.








	The setup item that defines the Salesforce object type we want to identify duplicates on is:

	The duplicate rule.

	The matching rule.





	When defining a matching rule, you can define:

	Matching criteria and filter logic to identify duplication rules on the account, lead, and contact objects.

	Matching criteria and filter logic to match null values on the same record.

	Matching criteria and filter logic to identify which objects fields should be used to identify duplicates.





	If you define a duplicate rule on object X, which uses a matching rule on object Y, which of the following is true?

	Object X records can be merged with object Y records with a custom mapping.

	You need to configure the proper mapping on the duplicate rule to match object Y's fields defined in the matching rule with the object X fields on which the duplicate rule is defined.

	You cannot merge records of type object X with duplicates records of type object Y.

	You can merge object X's records with object Y's records only if matching fields have the same API name.





	Which of the following is true about duplicate management?

	Duplicate rules run on a record restored with an undelete.

	Duplicate rules run on a record restored with a delete.

	Cross-object duplicate rules cannot use custom picklist fields.

	When editing a record, a duplicate rule is triggered if the user changes any field on the duplicate rule's object.

	When editing a record, a duplicate rule is triggered only if the user changes one of the fields mapped.
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In this chapter, we'll analyze a way to handle data in a documented format, using the Salesforce CRM Content feature.

We will learn how to use Salesforce CRM Content to organize, share, search, and manage all types of corporate files within our organization. We will also learn how to set up content, manage the publication of files, organize files into libraries, search files, and use content delivery to convert documents into web-optimized versions for online viewing.

In this chapter, we'll cover the following topics:


	Setting up Salesforce CRM Content

	Managing content libraries

	Adding files to libraries

	Delivering content externally

	Searching for content files
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Salesforce CRM Content is a feature that is aimed at simplifying content (file) management in our org.

There are other ways to manage files within an org, for example, through files, Salesforce Knowledge, documents, and attachments. For more details on the differences between them, refer to Salesforce Help at https://help.salesforce.com/articleView?id=collab_files_differences.htm&type=5.

The main features of Salesforce CRM Content are as follows:


	Files can be organized into libraries and administrators can configure access to these libraries in order to grant the correct sharing, visibility, and security policies. By using private libraries, users can even create their own libraries to better organize their own files.

	Files can be searched either using metadata information (such as the author, title, format, or tags) or the full body of the content (file).

	Users can subscribe to content in order to be notified of changes to their metadata or version.

	Files can be previewed without downloading.

	Files are tracked depending on the number of thumbs up/down, subscriptions, previews, and downloads.



As of summer 2019, Salesforce CRM Content is only available on Salesforce Classic (which is where we'll be doing most of this chapter's exercises); however, files from libraries are available on Salesforce Lightning Experience as well.

To set up Salesforce CRM Content, click on Setup | Salesforce CRM Content and then click on the Enable Salesforce CRM Content flag. Optionally, you can also flag Autoassign feature licenses to existing and new users in order to assign content licenses automatically to internal users.

To enable a given user manually, select the user from Setup | Users, and then flag the Salesforce CRM Content User flag. Optionally, flag Receive Salesforce CRM Content Email Alerts for real-time email alerts on any updates about subscribed content, and flag Receive Salesforce CRM Content Alerts as Daily Digest to receive updates that are grouped into daily emails.

Aside from the System Administrator profile, make sure that your users have the following profile permissions depending on their content management role:


	Manage Salesforce CRM Content: Create, edit, and delete libraries and their membership (this permission includes all other permissions).

	Create libraries: Create libraries only.

	Manage Content Permissions: Create, edit, or delete library permissions.

	Manage Content Properties: Create, edit, or delete custom fields on Salesforce CRM Content.

	Manage record types and layouts for files: Create, edit, or delete record types and page layouts on Salesforce CRM Content.





As content is composed of a file and some metadata, we can create custom fields in the Content Version standard object just like we do with any other object (Setup | Object Manager | Content Version), such as a Source custom field that handles the origin of the file (for example, the business department, IT, or AMS). These custom fields appear on the file page layout when you upload a new file.

We can even define Content Version record types to further segment content types.
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We can define multilanguage support in Setup | Salesforce CRM Content | Enable multilanguage search and contribute. With this option, a new Language picklist is shown when editing and searching for content in the Content page:



The language search filter for multilanguage setup

Moreover, libraries can be displayed on communities using branded images to speed up library identification (with Lightning Experience only).

For more information about setting up branded images, refer to Salesforce Help at https://help.salesforce.com/articleView?id=collab_files_customize_libraries.htm&type=5.

With the setup complete, we can now create and manage the content libraries in order to organize our content files. Let's see how this is done in the next section.
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The first step to enabling Salesforce CRM Content for your users is to set up a library, which is the control panel for storing, sharing, and managing files.

Each org can host up to 2,000 libraries (as of the winter 2020 release).

Perform the following steps to complete the setup:


	Let's switch to Salesforce Classic and search for the Libraries tab:





The Content Libraries tab


	In the My Libraries section, click on the New button to create a new library. Fill in the Name, Unique Name, and Description fields, and then add new members in the Save and Add Members step:





Adding members to a library


	Click on Next to add permissions to each member:





Setting up library permissions for library members

This setting gives a specific role to each user by providing Library Permissions. These determine the type of tasks a member can do in a particular library so that the same user can have different permissions within each library.




	Navigate to Setup | Salesforce Files | Content Permissions and click on any preset permission (there should be three default permissions available: Library Administrator, Author, and Viewer):





Salesforce CRM Content library permissions

For a detailed explanation of each option, refer to Salesforce Help at https://help.salesforce.com/articleView?id=content_workspace_perm_add.htm&type=5.

This is the status of our newly created library:



The Library layout

Another important feature of libraries is the ability to add tags to content files (which is also a way to filter out files when searching).

At the library level, we can define the following tagging rules (click on the Tagging Rules link in the library header):


	Open tagging: Contributors can add whatever tag they want on content. Salesforce will autosuggest tags based on a user's recent activity and the Popular Tags list.

	Guided tagging: Contributors can always add whatever tag they like, but the system will guide them with a list of suggested tags, which we have to set up after setting up this rule's value (you can refer to the following screenshot as an example).

	Restricted tagging: Contributors can only choose from suggested tags.





The following is an example of setting up Guided Tagging:



The Guided Tagging rule in the library

Remember the following:


	You can move content from one library to another and you will get an error if you move from a wider tagging rule library to a stricter tagging rule library and the content has unsupported tags.

	If a restricted tagging rule is applied after content has been added, invalid tags are still attached to the content (though not visible) and removed only when a new version of the content is published or tags are edited.

	A tag name cannot be edited or deleted; we can remove a tag from the content, but the tag will remain in the database.

	Tags are case insensitive.

	Try to limit the number of tags: they are used to segment search engine results and users can subscribe to them, so too many of them can cause clutter.



Another option to restrict the type of content available in a library is through record type restrictions, which are available by clicking on the Record Types link in the library record layout header:



Restricting content with Record Types in a library

With this option, we can define the default record type given to content created from the following library. Flag the Restrict the record types available in the library checkbox if you want to actually restrict content types, flag the Allow content with any record type to be linked to this library checkbox to allow shared content from other libraries to be linked to this library without any record type restriction, or flag the Do not apply record type restrictions to existing content checkbox to apply restrictions to existing content as well (record type restrictions can be applied after the library has been created, so it may not be necessary to apply restrictions onto old content).

You can access Libraries from Lightning Experience via the Files tab:



Library records accessible from Lightning Experience

From Lightning Experience, we can only set up membership (as demonstrated in the following screenshot) but no other setting (as of winter 2020):



Membership editing on a library from Lightning Experience

In Lightning Experience, we can also create folders (and subfolders) to organize files within a library (not supported in Lightning Experience) using the New Folder button:



Folder setup in Lightning Experience in libraries

In the preceding screenshot, the Internal Library library has been configured with three subfolders: Guides, Help, and How Tos. In this way, content file organization becomes more organic and easy to browse.

Now it's time to see how you can add files to libraries.
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Add a new file using the Add Files button in Lightning Experience. You can upload a new file to a given library's folder/subfolder. After a file is created, you can view most of its metrics:



File details on Lightning Experience

There no such thing as tagging. Let's switch back to Salesforce Classic. You should already be familiar with switching to Salesforce Classic; just click on Switch to Salesforce Classic on your user's icon, as illustrated here:



Jump to the Salesforce Content tab and select the library and the content just uploaded using Lightning Experience. Then, click on the Edit drop-down and choose Edit Content Details:



Content details in Classic view

The Standard Information section contains the title, description, and tags used (with the suggested ones included), while the Additional Information section displays Record Type (the Help record type has been automatically assigned, as per the library configuration we saw earlier) and any custom field that the current layout contains (in the preceding screenshot, this is Content Version Layout).

Another difference is that while in Lightning Experience we can follow a file using the + Follow button, in Classic, we can subscribe to a content item using the Subscribe button (and receive the necessary updates as per the user record configuration, which we saw previously).

In Lightning Experience and Classic, content files can be versioned by uploading a new version. The difference between Lightning Experience and Classic is that, in Classic, it is possible to update all information on the fly, including tags:



Uploading a new content file version in Classic

The last thing to note is that, in Classic, we can flag a content item as Featured Content (click on the Feature Content link on the content's detail page), so we can put content in the Featured Content section of the library's page:



The library main page with all the sections filled

Note that all the right-hand column sections are populated automatically as well (for example, Popular Tags, Recent Activity, and Most Active Contributors).
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If your company uses Google Apps, you can link your Salesforce to Google Docs to get instant access via Salesforce CRM Content to your cloud docs.



To enable Google Apps access, jump to Setup | Google Apps Settings:



Google Apps configuration

With the Add Google Docs to salesforce.com service enabled, we can add any Google Doc to our content and deliver the features of Salesforce CRM Content to Google Docs, while keeping our org free of files.

If your company owns a Google Apps account, follow Salesforce Help at https://help.salesforce.com/articleView?id=google_apps_parent.htm&type=5 for more details on configuration.
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A content pack is a collection of related content items that are stored as a group within Salesforce CRM Content (for example, product-related documents or generic company policies).

Using the Create New… | Content Pack button on the library main page, we can create a new content pack (note that Adobe Flash is required for the wizard to run) and select content documents from all our accessible libraries. Additionally, that content pack can be published in a personal library or in a public library.

Each content pack is equivalent to a content document (you can set up tagging, the language, description, title, record type, and custom fields). Additionally, you can execute all other actions (such as versioning, flag as a feature, subscribe, or deliver content), as illustrated in the following screenshot:



The content pack details page

The content pack feature is enabled by default in Setup | Salesforce CRM Content | Enable content pack creation. If you disable this feature after content packs have already been created, the content packs continue to exist and users can still modify their metadata information; however, there's no way they can customize the content (with the Clone & Customize or Edit | Content Pack buttons).
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A content delivery is another interesting feature of Salesforce CRM Content. It allows content files to be shared for online viewing (such as sharing with colleagues or customers) in a web-optimized version using an encrypted URL that can be safely shared. Here, web-optimized simply means that the files are automatically optimized by Salesforce in order to be viewed directly on the browser without any further configuration required on the administrator's part.

This feature is available on Salesforce Classic only as of summer 2019.

To enable this feature, jump to Setup | Content Deliveries and Public Links, which leads to the following configuration page:



Content delivery configuration

The first flag enables the content delivery feature, while the other two allow for the creation of public links to be shared with/without password protection by internal users or community users.



In addition to this, users must have the Create Content Deliveries or Create Public Links permission (either on their profile or with a custom permission set). In addition to this, users within a library must have the Deliver Content option on the library's permission.

Choosing password protection when using content delivery is an optimal choice, especially when sharing confidential data with leads or customers.

When setting Password protection to ON, password protection defaults when creating a public link, but a user can unflag this option, making the link accessible to the public. Using the required password protection makes the flag unflaggable during content delivery creation.

If a password is required, it is generated upon content delivery creation, and it is up to the user to send the link along with the password so that the customer/lead can open the content.

If we have the Deliver Content permission on a given library, the Deliver Content button appears on each document, which triggers a quick delivery wizard:



Content Delivery wizard

We can set up the way the document can be accessed (through the browser and/or direct download), a notification email upon first view/download, content access expiration, and password restriction. Moreover, we can relate the content to a standard object (Account, Contact, Lead, Campaign, Opportunity, or Case) or a custom object (a Content Delivery related list can be added to those objects' layouts).

Let's click the Next button to trigger the generation of the delivery link:



Last step of the Content Delivery wizard

If you have selected password protection, the password is displayed in the yellow box. If you try to open the provided link, a modal window will mandatorily ask for the delivery password.

There are a few limitations to this feature:


	A maximum of 20,000 views of content delivery in a 24-hour window is supported and a total of 20 GB bandwidth is allocated. If a recipient tries to access the content when the limits are reached, they are encouraged to try again later.

	Supported formats include PNG, JPG, BMP, GIF, Adobe PDF (not copy-protected), and Microsoft® Office 97-2007 Word, Excel, and PowerPoint files. Other file formats can be created but they are not displayed on the browser (only the download option is available).

	Any file greater than 25 MB cannot be displayed online but can only be downloaded.





You can view statistics on the Show Content Deliveries choice of the Content Delivery button as follows:



Content Deliveries created for a given content file

In this example, we can see a list of content deliveries that have been created for the given content along with the number of views and the Last Viewed date. Note that the first content document here has never been accessed, while the second one had one view.
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Users can search for content documents using the Search for Content tab (this is available in Classic only):



The Salesforce CRM Content search tab

You can filter content documents according to the following:


	Custom fields (in this example, Source is a custom field)

	Whether the content is featured or not

	Tags

	File Formats

	Authors

	Library

	Language



We can cumulatively download files in ZIP format and even customize the data shown using the Display Options button:



Display Options for content search

In the previous example, we configured the Search for Content page to show the fields of Subscribe, Title, Size, Author, Last Modified, and Downloads (with 20 records per page).
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In this chapter, we looked at using the Salesforce CRM Content feature for organizing internal documents into libraries and allowing users to access specific content depending on their permissions. With Content Delivery, documents can be shared with external recipients using encrypted links, allowing our leads and customers to consume internal documents (increasing security by setting up a password).

You should now be able to create libraries that can put together corporate documents, give users the proper permissions to access, edit, and administer libraries and their content, efficiently share (more or less) critical content to your customers and partners, and configure content searches for the ease of your users.

In the next chapter, we'll be talking about reporting and dashboards, a task that can take a significant amount of an admin's time.
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	What is Salesforce CRM Content?

	A special kind of Salesforce edition

	A feature to simplify file management in libraries

	Another way of referring to the documents and attachments feature





	How can you enable a user to use Salesforce CRM Content?

	Enable the Salesforce CRM Content User user permission.

	Enable the Enable Salesforce CRM Content flag on the Salesforce CRM Content page.

	Enable libraries in your org.





	What is a content file composed of?

	A file

	A library

	Standard metadata (such as Author, Description)

	Custom fields on the Content Version object





	What is a library?

	It can only contain text files.

	It contains one or more files.

	It can be assigned to users, groups, and/or portal users.

	It can be restricted to contain certain ContentVersion record types.








	What are library permissions?

	Another way of referring to ContentVersion record types

	Another way of referring to ContentVersion object-level security

	A set of specific permission options to be assigned to users that have access to a library





	What do content tags allow you to do?

	Allow you to tag content files on Chatter

	Allow you to add filtering options when searching for content files

	Allow you to tag content files to the Knowledge component for Console apps





	What is restricted tagging?

	Contributors can add specific tags only.

	Contributors are given suggestions of specific tags but they can add new tags if they want.

	Contributors can add whatever tag they want.





	What feature is not available in the File layout of Lightning Experience?

	Tags

	Adding a new file version

	File subscription

	The + Follow button





	What is a content pack?

	A collection of files, treated as a single content document (with its own metadata and version).

	The collection of all the versions for a given file.

	The collection of all the libraries in your org.





	What is true about content delivery?

	You can preview any file format.

	It is available on Salesforce Classic only.

	It can be related to a Salesforce record (such as Accounts, Contacts, and Leads) and be accessed from the object's Content Delivery related list.

	You can share a content document to external users by providing an encrypted URL and, optionally, a password.
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In this section, you will learn about Salesforce's reporting features, such as custom reports, snapshots, complex charting, summary formulas, joined reports, and others.

This section includes the following chapters:


	Chapter 9, Mastering Reports

	Chapter 10, Visualizing Key Metrics with Dashboards
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Reports give you access to your Salesforce data and can be used as an important metric for your company's business. With reporting, you can look at all the open cases and see which agent is taking longer to close a case (thereby understanding whether you need to share internal knowledge to make users more productive). With reporting, you can instantly look at ongoing opportunities and find out who is closing more deals. Also, reporting helps you look at how many leads have been created but not converted into customers. In summary, reporting lets you have a deeper look at what's going on in your organization. This is why mastering reporting is a crucial skill for any good administrator.

In this chapter, we'll cover the following topics:


	How to build, format, and chart reports

	How to track historic values on reports

	Define custom report types to shape reports on business needs

	How to filter reports and subscribe to a scheduled run
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Reporting is at the core of your company's strategy: being able to examine data with infinite formats and display combinations makes us aware of what's happening and what may be the outcome of our company's business, whether that's talking about service support or opportunities that have been sold (we've already talked about forecasting, which is one way of reporting on opportunities).

We're not going to explain every single feature about reporting in this chapter since you will already be familiar with the basic concepts of this important feature. Also, if you are a developer, you may not be very enthusiast about deepening your reporting knowledge. You may think that this is not as fun or creative as developing but, believe me, creating reports can be creative as well.

To build a report, we have to go to the Reports tab. If we are on Lightning Experience, for example, we can create reports with the Lightning Report Builder or the Classic Report Builder, as shown here:



Different ways to create/edit reports

At the time of writing (Summer 2019), these are the main difference between the two tools:


	When grouping data, you need to select the report format (such as tabular, summary, or matrix report) before grouping, while in Lightning Experience, the format is automatically selected (but you can always change it afterward).

	The row limit filters and dashboard settings menu features are not available on the Lightning Report Builder.



Don't panic: if something is not available on the Lightning Report Builder, edit the report on the Classic Report Builder (you can switch between the two builders at any time).



Also, remember that, as of Winter 2020, the Lightning Report Builder is in beta version and may be subject to unexpected behavior when creating/editing reports.

When creating a new report, the first thing you'll need to select is a report type, which identifies the kind of data you are going to report on. We have standard and custom report types: the first group is built-in and depends on standard objects, while the second group can already be on our CRM (built-in but customizable) or created by other administrators (with both standard and custom objects).
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The Salesforce platform provides some predefined standard report types that involve diverse objects and conditions (which cannot be modified) and a huge list of custom prebuilt custom report types that are free to use.

An exhaustive list of built-in report types can be found at https://help.salesforce.com/articleView?id=reports_report_type_reference.htm&type=5.

To create a new report type, go to Setup | Features Settings | Analytics | Reports & Dashboards | Report Types. A quick how-to guide is shown on the main report type page, that is, if you haven't hidden it yet.

Click the New Custom Report Type button and select the Primary Object, which is the main object the report type refers to.

Remember the following key points:


	We can choose any object, even ones we don't have access to

	Once the report type has been saved, you cannot change its primary object







Then, choose the Deployment Status (use the In Development value to prevent other users from using the view report type while it is being built and leave the Deployed status as it is if the report type can be used by other users). You will see something like the following:



Report type creation form

Click the Next button to choose the record set. Now, you will see the following form:



Record set selection on the report type

With this set up, we can set other objects to be retrieved by the report using the primary object, which is the main entity.

In this configuration, we can get the following information:


	All the accounts that have at least one opportunity record associated with them

	All the products for each opportunity, regardless of whether they are related or not





Once the record set has been selected, we need to select all the fields that we can use when the report type is used within a report. We can do this by clicking the Edit Layout button in the Fields Available for Reports section of the Report Types main page:



Report Types main page

To add more fields and more related objects (such as owner record fields or any other record from a record related to a lookup field), click the Edit Layout button. You will see the following page:



Editing the layout to add more fields to the report type

Here, it is possible to organize fields into sections (to ease field selection on reports). With the Add fields related via lookup option, you can select any other field coming from a related lookup (that's held in the object type that was selected on the View picklist field, as shown in the previous screenshot).

Once you've set up field selection, you can run a new report using this new report type.

However, there are some limitations regarding this process:


	1,000 is the upper limit for the number of fields you can have

	You can have up to four object relationships when defining the record set

	You can select up to 56 additional objects via lookup fields, but these fields can only come from up to 20 objects when you're creating a report for the given report type



For a complete list of guidelines, please refer to Salesforce Help at https://help.salesforce.com/articleView?id=reports_report_type_guidelines.htm&type=5.
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The second option we have when creating a new report is selecting the report format. Here, we can choose between the following types:


	Tabular: This is a simple list of records with fields displayed in columns, similar to a spreadsheet. This format cannot be used to group data or used with charts or within dashboards (unless you limit the number of rows):





Tabular report example


	Summary: Similar to tabular reports, we can group rows of data (with subtotals) based on a given field and create charts on those groupings (for example, group cases on the Status field and read the subtotals for each status):





Summary report example


	Matrix: Like the Summary report format, this format is used to summarize the rows and columns of the given fields. This is useful when you need to compare data from several fields:





Matrix format example


	Joined: This format is used to combine reports (even from different objects and report types). For example, you can report Accounts w/ Opportunities to get a glimpse of what's going on with each of your customers:





Joined format example

Grouping data is quite simple in Classic: just drop your field onto the grouping section that's highlighted with the Group a field here to create a grouping label in the summary format or with the Drop a field here to create a row/column grouping label in the matrix format.



Remember that, when grouping by a date field, you can select the grouping time frame, such as day, week, month, quarter, and year, as shown in the following screenshot:



Date field grouping options in Classic

The Lightning Report Builder works in the same way (take a look at the grouping section in the right-hand sidebar to see how grouping differs in Lightning):



Date field grouping options in Lightning

Regarding grouping, summary and joined reports can have up to three grouping levels, while matrix reports can have two row and two column groupings. In matrix reports, you cannot use the same fields as row and column grouping.

When dealing with joined reports, your reports (known as blocks) may be linked using fields in the Common Fields category (in Classic) or the Group Across Blocks section (Lightning), such as Account Name when joining accounts and opportunities reports.

Sometimes, grouping is not enough to understand the report's results. In this case, we add a chart.
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If you are reading this book, then you already know how reports are built, so how a report can be filtered is not a secret to you. However, I bet there are some configuration options that you are not aware of or that you may have never used before. One of them may be the filter by role hierarchy. As the name suggests, it is possible to filter the results based on the roles of the users who own the records.

To access this option, on the Report Builder, click on Filters | Show Me and select the role you want to narrow:



Filtering reports by hierarchy role

Another important option is the cross filter feature. With this feature, you can filter with a condition on a related object.

If we are creating an opportunity report, for example, we can decide whether we wish to host records that have products with a quantity greater than 1.

To achieve this, click on the Filters menu and choose Add Cross Filter. This will set up filters on opportunities with products that have a quantity greater than 1:



Cross-filter selection

Great power comes with great responsibility, so be cautious when you're using these kinds of filters as it will slow down your report's performance.

Moreover, you can only choose the related objects that have been set up on the report type, so choose your report type wisely.

We can use no more than three cross filters per report and five subfilters per cross filter.
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To add a chart (you can only have one chart per report), use the Add Chart button (both in Classic and Lightning). Remember that your report must be in summary or matrix format before you can add charts:



Adding a chart

The following are the settings that we can configure:


	Chart type: Decides on the type of display (such as bar, line, pie, funnel, scatter, and so on), which may depend on the report format.

	X-Axis/Y-Axis: Decides on which metrics to show in each axis by the record count, groupings, or summary fields.

	Combination Charts: We can plot additional values on the chart if the chart supports this feature (for example, we can add the number of employees of a given account, along with the number of locations where the account makes sales). When displaying values with different scales, you can add another y axis to the chart so that values are displayed accordingly and in a readable way:





Combination example


	Grouping: If we have more than one grouping (for example, accounts by country and then by type), we can chart how each grouping contributes to the overall count:





Grouping example on charts


	Values/wedges/segments: Which values and wedges are displayed depends on the kind of chart you use (pie, donut, or funnel chart).



We can format the chart with various settings, all of which you can find on the Salesforce Help page at https://help.salesforce.com/articleView?id=reports_chart_formatting.htm&type=5.


There are some considerations that we need to be aware of when adding a chart to a report (as of Summer 2019):




	We can have up to 250 groups or 4,000 values in a chart. If we go over these limits, you will receive an error when running the report.

	If a running user loses access to a given field being used in a chart, another field of the same report may be used; otherwise, the record count is used.

	Numeric and currency fields should be rounded up to two decimal places, while percentages should be rounded to one decimal place.

	Negative values are displayed in bar and line charts but not in funnel/pie/donut charts.
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Another interesting feature that's used when displaying report data is the possibility to highlight numeric data ranges. However, the report must have at least one summary or custom summary formula field:



Conditional highlighting in summary fields

Fill in the range of colors and the threshold values shown in the preceding screenshot to highlight the critical values for your report. You should receive the following output:



Conditional highlighting display

In the Lightning Report Builder, we can set up to five highlight rules. If we apply more than three rules, conditional highlighting will only be editable from the Lightning Report Builder.
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Numeric, picklist, and free-text fields can be further grouped into a kind of ranged formula called the bucket column. We can use bucket columns to group similar values into the same category, such as the level of interest of an account based on its annual revenue field or industry type (such as manufacturing or technology) when given the industry field of accounts.



To create a new bucket column, click on the down arrow icon on the column of the report preview panel you wish to alter and select Create Bucket Column. Then, create the buckets for the numeric field, as shown in the following screenshot:



Bucket column configuration of a numeric field

We can also create a bucket column for picklist fields, as shown in the following screenshot:



Bucket column configuration of a picklist field

For picklist fields, you can select the Bucket remaining values as Other option to categorize unbucketed values into another category.

This is the result of the bucket columns we configured earlier:



Bucket columns displayed after configuration

Bucket fields behave like any other field on our report: we can group by bucket fields, chart them, or filter them.

The following limitations apply to bucket fields (as of Summer 2019):


	You can only have up to five bucket fields per report

	You can only have up to 20 buckets per field

	You can only have up to 20 values per bucket
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Do you miss using formula fields? Regardless of whether the answer is yes or no, reports come with some useful formula options:


	Column summaries

	Summary formulas

	Row-level formulas (beta, as of Winter 2020)



Using column summaries is the least complex way of creating a summary formula out of a numeric field. This is achieved by opening any numeric field options on the corresponding report's column header:



Creating summary fields

We can do one or all of the following operations:


	Sum

	Average

	Max

	Min



You can even click on the Columns sidebar to open up the Summarize popup:



Summarize popup from the Columns sidebar

In this example, we can see the subtotals and the summarized total:



Report summary displaying the subtotal and total

This information is also available on the report's header:



Summaries on the report's header

Let's go a step further. With summary formulas, we can evaluate a report's group subtotals and grand totals, such as their tax application or fixed margin calculation. This feature is available in both Lightning Experience and Salesforce Classic.

To create a new summary formula (in Lightning), click on the column's sidebar options and choose Add Summary Formula. The following popup will appear:



Summary of the formula editor

The editor is divided into different sections:


	The left-hand side shows the fields that were used on the report and a list of available functions (mostly logical and math functions)

	The header displays the details of the formula (such as the return type, only numeric values, and name and description)

	The body of the formula and the chance to display the result of the formula at all summary levels, on the grand total only, or in specific groups (click on the Display tab for these options)



Finally, a field is referenced by its sum, average, max, and min values (we are not going to create a row-level formula that applies to any row of the report; instead we will focus on the summary parts of the report, that is, the total and subtotals).

Let's say we want to get the average revenue per employee (given that the employee number is greater than 0; otherwise, we output -1), we can use the following formula:

IF(EMPLOYEES:AVG > 0, SALES:AVG / EMPLOYEES:AVG, -1)

This results in the following output:



Summary formula example

This way, we have acted on the report without creating a custom formula field on the account object. If your sales reps are smart enough, they can be trained to create their own reports.

The following are some things you need to take into consideration regarding summary formulas (if you want to go deeper, check out Salesforce Help at https://help.salesforce.com/articleView?id=reports_csf_tips.htm&type=5):


	Date and date-time fields are not supported.

	A summary formula cannot reference another summary formula.

	We cannot group/filter on summary formulas.

	We need at least one grouping to use summary formulas.

	We can get an #Error! result on a formula, for example, when dividing by zero.



Finally, let's have a look at the latest addition to the reports formula (as of Winter 2020): row-level formulas.

Row-level formulas are available on Lightning Experience only and, as of Summer 2019, they are in their beta version.

To enable this feature, go to Setup | Feature Settings | Analytics | Reports and Dashboards Settings and click on the Enable Row-Level Formulas (Lightning Experience only) flag.

To create a new formula, use the Columns options menu, as shown in the following screenshot:



Creating a row-level formula

Now, you should be able to see the row-level formula editor:



Row-level formula editor

As we saw in the previous summary formula, we have a list of available fields and functions, main formula details, return types, and the body. This time, the return type supports the date, date-time, and text types.

We want to create a formula that counts the number of days it takes for an opportunity to be closed and, given the expected revenue, the average revenue per day (this is just an example and should not be taken as a real KPI for opportunities).

This formula can be written as follows:

'€ ' + TEXT(ROUND(AMOUNT / (CLOSE_DATE - DATEVALUE(CREATED_DATE)),2) )





Here, Close_Date and Created_Date are evaluated together by subtracting one date from the other (we used the DATEVALUE function to convert the date-time of the Created_Date into a simple date value), which gives the difference in days between the dates. Then, the opportunity amount is divided by the number of days. We round the result to two decimal places, convert it into text, and append the Euro symbol to create something that pretends to be a currency field (at the time of writing, that is, Spring 2019, the currency output type isn't supported).

This is the result:



Row-level formula example

Cool, right?

As of Summer 2019, we have severe limitations for row-level formulas (for the complete list, please refer to Salesforce Help at https://help.salesforce.com/articleView?id=reports_formulas_row_level_limits.htm&type=5), some of which are as follows:


	We can only have one row-level formula per report

	We can only reference up to three fields per formula

	Some field types are not supported (such as Boolean and picklist)

	We cannot use row-level formulas on joined reports

	The Edit (Salesforce Classic) option for editing a report is not available on any report containing a row-level formula
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In this section, we will take a close look at joined reports.

As we've already mentioned, the joined reports format allows us to merge different report types into a single report so that we get a single report that contains data from different sources.

We can merge up to five different report types (standard or custom), called blocks, where each block can return up to 2,000 records. The only limitation is that they must share common fields (for example, Account Name).

With joined reports, we can, for instance, show all the opportunities for a given account, along with different details (for example, new opportunities, closed opportunities, and lost ones).

In this configuration, the first report type that's added is the principal report type. This report type controls how common fields are named (sometimes, different report types on the same account fields hold different labels).

Joined reports are available on both Lightning Experience and Salesforce Classic. In Lightning Experience, create a new report, choose the first report type you wish to create (which becomes the principal), and then click on the REPORT quick menu at the top left of the Report Builder:



Creating a joined report on Lightning Experience

Now, click the Add Block button next to the report name to add new blocks (I'm adding the Opportunities report type twice, one for won and one for lost opportunities):



Adding blocks to the joined report

If we run the report at this step, we will get three reports, one next to the other, without any correlation.

Let's add a grouping from the OUTLINE section by choosing the Account Name field (which represents the account lookup; you can add further groupings if needed, but only up to three):



Block groupings on a joined report

Now, the report correctly groups the results by the same account. However, you can see all the opportunities in both blocks since we haven't set up a filter yet.



Let's filter the opportunity reports to get won opportunities displayed first and lost opportunities last (filtering is configured in the FILTERS section):



Filtering blocks on joined reports

You can filter with a different stage value for the won opportunities and lost opportunities blocks.



After all this hard work, you will see the following output:



Joined report example completed

Now, we have a bird's-eye view of which opportunities have been lost and which have been won for each account. As you can see, you can customize each block name, add a filter or column, as well as subtotals and even summary formulas.
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Reporting on current values is cool, but sometimes, we need to know the trends of certain fields.

As an example, it may be necessary for our call center to find out how the statuses of the cases change day by day or how the opportunity amount and stage vary from week to week.
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We can implement this kind of insight with Historical Trend Reporting or Historical Tracking Reports. If enabled, Salesforce stores certain fields value for up to 3 months (plus the current month).











Go to Setup | Feature Settings | Analytics | Reports & Dashboards | Historical Trending and enable historical trending for opportunities and any other objects you want to track. Here, we have set up an example:



Historical Tracking Reports set up

The result is that you get a custom report type when creating a new report called Opportunities with Historical Trending (it depends on the enabled object).

Enablement can take a while (wait until you receive a confirmation email stating that historical tracking has been enabled). When it's ready, you can create a new report with the previous report type.













As we can see, it differs from a typical report:



Historical trending report example

In the Snapshot Dates section, you can select up to five different times, while in the Columns section, you can choose the enabled fields with the historical versions, which will give you the trending scenario of that value (in red or green).

For a complete list of features related to Historical Trend Reports, please refer to Salesforce Help at https://help.salesforce.com/articleView?id=reports_historical_concepts.htm&type=5.
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Besides Historical Tracking Reports, Reporting Snapshots is another feature that we can implement when we want to report data in a deeper and more customized way.

With Reporting Snapshots, you can map tabular or summary reports to a custom object so that you can work on a report's results in the same way as you would work with any other Salesforce object.



When I was first introduced to Reporting Snapshots, they appeared to be magical—at least from my junior developer point of view. I used them to track day-to-day status changes on changing records on our customer business flows.

For Reporting Snapshots to work, we need a custom report where all the required columns will be tracked, a custom object where the tracked data will be loaded and, of course, custom fields, which will receive actual data when the reports are run.

We are doing this because we want to track the case age by status to see how cases are handled in their life cycle (until they are closed) and check how many days each status stays still.

You can create a simple report that shows open cases by using the following details:


	Columns: Case Number, Case Owner, Status, and #Age

	Filter: Status not equal to Closed, Cancelled



This is how it may appear:



Open cases tabular report

Now, create a new custom object with the following shape:


	Object name: Open Case Lifespan

	Custom fields:

	Case Number: Text (20)

	Age: Number (0 decimal places)

	Status: Text

	Case Owner: Text









Remember to set the field-level security for your user (you may run into problems when snapshots are collected if your user doesn't have access to those fields).

To define a new Reporting Snapshot, go to Setup | Feature Settings | Analytics | Reports & Dashboards | Reporting Snapshots, click on the New Reporting Snapshot button, select Running User as your user, select the previously created report, and then select the Open cases lifespan custom object:



Creating a Reporting Snapshot 

Now, click on the Edit button on the Field Mappings section and select the correct mapping. You should see the following output:



Mapping a Reporting Snapshot 

Click on the Save button to save your work. Then, click on the New button of the Scheduling Reporting Snapshot section to select a schedule configuration, as follows:



Scheduling a snapshot

You can even select to be notified when the snapshot is executed.

Now, you are all set—all you have to do is wait until the first run.

Unfortunately, there is no way to force a snapshot to run immediately (vote for this idea if you believe in it at https://success.salesforce.com/ideaView?id=08730000000BpnI).

After the first run, you can query the Open Case Lifespan object, like you would any object.

We can even report on this object to find out more about it.



We've created a new report on the Open Case Lifespan object with the following configuration details:


	Grouped by Case Owner, Case Number, and Status

	Age column

	Average summary on the Age column

	Bar chart with a status on the y axis, Case Owner for the bar color, and Average Age on the x axis



The previous configuration gives us the following results (this is just an extract that's been divided into two different images and merged into one to show both owners):



Reporting on Snapshot records

We also receive the following chart:



A chart of the reporting snapshot's results

This seems to clearly state that Enrico Murru has the best average age case on a status by status grouping.

This may not be the best use case for using snapshots, but it may be a good starting point for your next report.

For more details and considerations regarding Reporting Snapshots, please refer to Salesforce Help at https://help.salesforce.com/articleView?id=data_about_analytic_snap.htm&type=5.
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In order to complete this chapter, we need to briefly mention report scheduling. We can set up a report so that it runs at a given time and apply a filter so that we receive notifications about it.



To access this feature, click on the Subscribe (in Lightning Experience) action on the report page to get to the following modal:



Report subscription

Here, you can set up the following configuration details:


	Frequency configuration and details (such as days, months, and time)

	A special condition to be applied to the notification (in this example, the filter is telling Salesforce to notify us only if the record count is greater than 0)

	The email options (get a summary or a summary and report in CSV format)

	Which user the report has to be executed by, that is, either Me or Another Person



The following limitations apply:


	Each user can only subscribe to five reports

	You cannot subscribe to a historical tracking report or joined report
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Mastering reports isn't easy—you need to master all the reporting features that are available on the platform (and this book will help you achieve those skills), and also be able to properly translate business needs into report specifics (and it can be all but uncommon that your business needs don't fit with the available reporting features). This is where experience will help you out.

For a detailed list of limits and considerations when it comes to reporting, take a look at Salesforce Help at https://help.salesforce.com/articleView?id=rd_reports_limits.htm&type=5. The common troubleshooting FAQs at https://help.salesforce.com/articleView?id=rd_reports_troubleshoot.htm&type=5 will also help you with this.
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By completing this chapter, you have a clear view of how reporting works in the Lightning platform, as well as the features and tools you can use to implement an effective reporting system. In this chapter, we learned how to create reports using standard and custom report types and how to properly format the results using advanced filtering. We also learned how to chart reports using different configurations. Finally, we learned how to get historic trends using historical reports and Reporting Snapshots, as well as how to subscribe to reports to get periodic insights into our organization's data.

In the next chapter, we'll complete the analytics section of this book by covering dashboards so that we can organize reports into full-featured views that tell us what's going on in our organizations.
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	What can you use to create a report?

	Use the Lightning Report Builder 

	Use the Classic Report Builder only

	Use the Classic Report Builder 

	Use the Lightning Report Builder only





	Can standard report types be modified?

	No, they are built in and cannot be changed.

	Only if they're related to custom objects.

	No, because they are related to standard objects.





	Which is true about the tabular report format?

	It can be used with charts.

	It can be used to group data.

	It can be used within dashboards.

	It can be used within dashboards, but only when limiting the number of rows.





	What is the matrix report format used for?

	To group related reports together

	To group data on rows and columns 

	To list records in rows

	It cannot be related to standard objects





	Regarding charting, we can have:

	No charts for tabular reports 

	More charts per column

	Only one chart per report 

	Only summary or matrix reports can have a chart 





	Which of the following is true about bucket fields?

	They can be created from numeric fields 

	They can be created from picklist fields 

	They have no limitations in reports

	They can be grouped or used in charts 








	Formulas in a report are:

	Bucket fields

	Columns summaries 

	Summary formulas 

	Row-level formulas 

	Advanced highlighting





	Which of the following is true about joined reports?

	They are used to display summarized values.

	They can have reports with different report types.

	They are used to merge different source reports together (whether they have common fields or not).

	They are used to merge different source reports together (they should be linked with common fields).

	They are available on the Lightning Report Builder only.





	What does enabling historical trending on a Salesforce object do?

	It enables a dedicated report type for Reporting Snapshots

	It enables a dedicated report type for historical trending 

	It can take some time to implement, and historical data is kept for up to 3 months 





	Reporting snapshots records:

	Does not go toward Salesforce's data storage limits

	Go toward Salesforce's data storage limits 

	Can be reported 





	When filtering a report:

	Standard fields cannot be used in cross filters

	We can narrow down the record set based on the role hierarchy 

	Cross filters can slow down a report's performance
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In this chapter, we'll dig into dashboards, a graphical representation of Salesforce reports: with Dashboards we can understand the changing business conditions and key metrics that are useful for us to know when making decisions, everything based on the real-time data gathered with Salesforce Reports. We'll see how to create a Dashboard and organize Reports and Dashboards into folders, how to plot each Report within a Dashboard using a specific set of charts (depending on the report type). Then we'll understand how to filter out dashboards, that you can configure to obtain a unique view of reported data, how to subscribe to Dashboards to refresh its data on specific schedules and finally some considerations about Dashboards Salesforce limits.

In this chapter, we'll look at the following topics:


	Organizing reports and dashboards using folders

	Setting up dashboards

	Choosing the right charting options

	Filtering and subscribing to a dashboard

	Limits on dashboards



Let's go through each objective of our chapter one by one.



            

            
        
    
        

                            
                    Building dashboards

                
            
            
                
As the adage says, "A picture is worth a thousand words." That's the concept behind report charts. By properly visualizing data results, you increase the chances of spotting something unusual and can then take the right actions to correct that abnormal trend.



Dashboards are a collection of charts that come from (more or less) related reports. If anyone in your company needs further details of a given chart, they can click on the chart to get to the actual report and all its details (if they have access to them).

Before we start creating a dashboard, let's talk about folders and how you can use them to enable users to access dashboards (and reports).
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For orgs created after summer 2013, enhanced folder sharing is automatically enabled. If you are not in Classic, jump to Setup | Folder Sharing and flag Enable access levels for sharing report and dashboard folders (once enabled, it cannot be reversed).

This feature allows the following:


	Sharing the reports/dashboards folders with users, roles, and groups

	Different permissions to be set at the folder level for both reports and dashboards



With enhanced folder sharing, we get the following permissions:


	Viewer: Users with this permission can view folders, run reports, and refresh dashboards

	Editor: This grants the same permissions as the viewer permissions, as well as the power to add items for the folders and edit its contents

	Manager: This grants the same permissions as the editor permissions, as well as the power to manage folders (create, update, and delete) and manage sharing



A private folder (and all its contents) is hidden from all users (except for administrators) until it is shared with other users.

To get an overview of access levels, refer to Salesforce Help at https://help.salesforce.com/articleView?id=analytics_folder_access_chart.htm&type=5.



A list of all the user permissions that are needed to share reports and dashboards can be found at Salesforce Help at https://help.salesforce.com/articleView?id=analytics_sharing_permissions.htm&type=5.





To create a new folder, jump to App Launcher | Dashboards, click the New Folder button, and select the folder's label and unique name. The folder will now be on the Created by Me view of the Folders subview:



Created by Me folders view

You can create subfolders to better organize dashboards and reports.

To move a report or dashboard within a report/dashboard folder, use the Move action when you view reports/dashboard lists or do it directly from the properties panel of each report/dashboard.

To give the right permission to a folder, click on the Share action:



Share action on the folder list view

We can define users, roles, and groups with all kinds of permission granularity, as shown in the following screenshot:



Folder access configuration

In this example, only the administrator user has access as a manager; the entire group of internal users are only viewers and the SVP, Sales role has editor-level access.

After this folder regression, let's move on to creating our dashboard.
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Dashboards can be created in Lightning Experience and Salesforce Classic, but in this chapter we'll be digging into Lightning Experience.

For all the details on how to deal with Classic Dashboards, refer to the Salesforce Help at https://help.salesforce.com/articleView?id=dashboards_create.htm&type=5.

Before creating a dashboard, make sure you have at least one source report (refer to the previous chapter for more information on them).

Navigate to App Launcher | Dashboards and click on the New Dashboard button. If you're using a brand-new Developer Edition org, you won't see any dashboards.

Next, add the name and description of your new report (as shown in the following screenshot), but and leave the Folder field as the default (or choose your own folder):



New Dashboard page

Once you have selected a name and a folder for your new dashboard, jump to the dashboard edit panel. If you are used to Classic Dashboards, you will be a bit surprised by the dashboard editor's layout:



Dashboard editor

You can add up to 12 components per row, but I strongly suggest that you don't do this, as the dashboard will become completely unreadable.

To proceed with adding components, go through the following steps:


	Click + Component to add a new component to the dashboard, and in the upcoming modal, choose a source report (a component is just the way we identify a report charted within the dashboard. More than one component can refer to the same source report):





Source report selection

In this example, the All Time Opportunities reports show opportunities records grouped by account.


	Click Select and then choose the component properties (i.e. charting options):





Configuring a dashboard component's chart


	Click Add, and the chart will appear on your dashboard:





Component added in the dashboard editor

The component can now be resized to fit your needs.


	Now click on the gear icon next to the Save button to configure more settings:





Further settings for the current dashboard

Other than the report name, description, and folder (not shown in the previous screenshot), we can select the running user of the dashboards, which means that data will be shown according to the selected user's level of access.

We can choose the following values:


	Me: The dashboard is always run with your user's level of access (anyone will actually see the dashboard as you do).

	Another Person: Choose any other user (the default is your current user).

	The dashboard viewer: This is called a dynamic report, which has a few limitations. We can have up to 5 dynamic dashboards for Enterprise Edition, 10 for Unlimited/Performance Edition, and 3 for Developer Edition, and other editions don't support this feature.



The Let dashboard viewers choose whom they view the dashboard as flag lets users manually select another user to view the dashboard as: you can let users view dashboards as any other user. If they have the View My Team's Dashboards permission in their profile, then they can select any user below their role hierarchy; if they have the View All Data permission, then they could select any other user in the org.

Other options refer to the number of columns in the dashboard grid (12 or 9), and if you scroll down the Properties modal, you'll also get a dashboard theme and palette customization.

Add some other components, then click the Save button and then click Done to have a look at your new dashboard:



New dashboard

Let's look in more details at component customization and charting.
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In the previous chapter, we saw some different ways to create a chart, and dashboard charts are no different. Indeed, we can create bar charts, stacked bar charts, line charts, donut charts, funnel charts, and scatter charts. Gauge and Metric charts are not available on the report charting options.

The Gauge chart is used to have a precise look at how your metric is performing against a given range.

Create an opportunity report that shows the current year's opportunities and summarizes the Expected Revenue field. Now add a new component to your field and select an appropriate range on the Component Range property:



Gauge chart configuration

The Metric chart is easier than the gauge chart because it simply displays a number that is the most important metric to be evaluated: it can be customized with show different colors based on a given range.

By using a simple case report that displays the number of open cases (a single filter on the Closed field filtered by the false value) and inverting the range colors (our error condition is when there are too many open cases), you get to the metric chart configuration:



Metric chart configuration

Rearranging components on our new dashboard and putting sales reports and service reports in line, we'll get to the following production-ready dashboard:



Dashboard example with different components

Remember that if you have already created a chart on a given report, you can use that chart instead of configuring it at the dashboard component level by selecting Use chart settings from report on the component editor panel.

If you want to explore all available components settings in more detail, refer to Salesforce Help at https://help.salesforce.com/articleView?id=dashboards_components_edit_lex.htm&type=5.





Another option when building a dashboard component is the chance to add a tabular view to your report by using the lightning table display format (in the following example, the source report is a simple account report):



Lightning table component format

The table can show up to 200 records and 10 columns from the source report type.

You can select the columns and sort order for ungrouped reports, but you can also group by a field (in the following example, by Billing Country) and add measure fields (such as the min/max of the accounts' Annual Revenue field in the following example), or even formula columns defined in the report:



Lightning table example

One last thing to note is a great integration with Chatter: you need to enable Feed Tracking from Setup | Features Settings | Chatter | Feed Tracking, choose Dashboard, and click Enable Feed Tracking (and select any other field change you want to see on the dashboard's related Chatter).

Once tracking is enabled, to access the dashboard's Chatter, click on the new feed icon left of the Refresh button (we can also see that a + Follow button has just appeared):



Chatter feed on dashboards

The cool thing is that by clicking the four-arrowed icon in the top-right corner of each component, we can download locally or share the component image on the Chatter feed to start collaboration on dashboards too:



Sharing a dashboard component's image on the dashboard's Chatter feed

Lastly, you can embed dashboards on any app and home lightning page by using the Lightning App Builder and the dashboard standard lightning component. Simply add the component to your page and select the dashboard to be embedded (it has to be in a public folder):



Embedded dashboard on a home lightning page

So far, we have learned how to build a dashboard and configure most of its features. In the next section, we'll be talking about how to filter dashboards.
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Before talking about filtering a dashboard, let's see the previous dashboard from the Save As action. Create a new Sales Amazing Dashboard, which will cover only opportunity-related stuff (I've added a simple metric component that shows the number of opportunities for the current year):

 



Dashboard created by cloning another dashboard using the Save As action

This feature is very useful because it allows us to create a new dashboard without starting from scratch.

Now click Edit on this new dashboard and then the + Filter button to create a new filter:



Adding a dashboard filter on a currency field

This filter is based on the Amount field and supports two different values:


	Amount >= 100k

	Amount < 100k



We can create another filter on opportunity stages:



Adding a dashboard filter on a picklist field

This filter filters out the following:


	Lost opportunities

	Won opportunities

	Any other opportunity (opportunities whose stage name is not equal to Closed Lost or Closed Won)



Once you save the filter, you get a nice filter header at the top of your dashboard where anyone can filter out the results. The following screenshots show how a filter can alter the overall dashboard charts


	Given the dashboard is without any filter:






	
By applying a filter on Amounts greater or equal then $100k and Stages not equal to "Ongoing" the dashboard instantly updates all the charts:








	
Adding another kind of filters for Amounts less then $ 100k but with "Won" stages we can see that the dashboards changes again:







Example of the dashboard filters application


Setting up the right filters will give your users the right way to inspect insights on their org dashboards.   

When selecting a field on the filter editing panel, the dashboard editor gives you a dropdown with all the fields that are common to all the reports inside the dashboard.



If you add components within a dashboard that are coming from unrelated objects, you can get an awful error message if filters are already set up that are not usable within the new component. The error message states that The component can't be displayed because the field(s) you chose for the filter are unavailable. Either remove the filter or the component.

Filters can be made out of picklists, lookups, and checkboxes using text, numeric, and date/datetime fields, and each filter can have up to 50 values (as of summer 2019). Filters cannot be made out of summary formulas or bucket fields.

When a filter is changed, it can take few seconds for the refresh operation to happen, and cached data is used. If you don't see the expected results, click the Refresh button (you can click it once every 60 seconds) or refresh the page.

The filter application is cached, so every time you run a dashboard, you get all of the previously selected filters.

Another interesting feature about filters is that we can click on chart segments to view the details of that segment on a report format, filtered by the aggregation of dashboard filters and segment filters:



Viewing segment details on a filtered report

The Filters button on the report page shows all of the filters applied to the current report's view. To open the report details from the dashboard on a new tab, hold down Ctrl/cmd and left-click the mouse.
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Dashboards are not refreshed every time we open them; that's the reason behind the refresh button.

Like reports, we can enable users to subscribe to the dashboard to refresh them automatically and receive the results by mail. We can create a daily recap of the status of the call center (unclosed cases, escalated cases, expiring SLAs, and so on) or a weekly review of ongoing deals.

Click the Subscribe button on the top header of a dashboard to enable a subscription; the following modal shows up:



Subscription to a dashboard

We can subscribe to up to five dashboards and refresh on a daily, weekly, or monthly basis. It is possible to subscribe to our own user or other users, groups, or roles, but the dashboard must be placed inside a non-private folder (otherwise the Edit Recipients button will not be shown). The kind of entities you can subscribe to (users, roles or groups) depends on the folder sharing settings (which we'll see in the next few section).

Filters aren't applied when you schedule or email a dashboard. You can't schedule subscriptions for dynamic dashboards: they must be refreshed manually.
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One of the most important limitations when dealing with dashboards is that they don't support localization, which means you cannot translate report names, filter names, or component descriptions. Take this into account when developing a multilanguage org.

Many of the limitations have already been described in the previous sections, but some (or all) of them may be upgraded on the next Salesforce releases.

For an up-to-date and detailed list of all limits that apply to dashboards and reports, refer to Salesforce Help at https://help.salesforce.com/articleView?id=rd_dashboards_limits.htm&type=5.



For an up-to-date and detailed list of unsupported reports and dashboard differences between Classic and Lightning Experience, refer to Salesforce Help at https://help.salesforce.com/articleView?id=lex_gaps_limitations_analytics.htm&type=5.
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In this chapter, we have reached the end of our discussion regarding reports and dashboards. We learned everything there is to know about creating useful dashboards and reports in a way that enables your users to see how a business is going at a glance. By building new dashboards, you can create an engaging and effective view of what's happening in your org and highlight any issues in your processes' data, giving a quick overview for you to highlight pertinent information and execute the right actions to improve your business. We've seen how dashboards can be organized into folders, to limit users level of access, how they are created and configured, how reports can be charted using components, how dashboards are filtered and how users can subscribe to dashboards to get scheduled notifications upon data refresh.



In the next chapter we'll look at how to enhance our business processes using process automation features. They provide more complex data flows within our CRM and automate complex data model needs, allowing our agents to solve custom issues rather than lose time creating or updating related records one after the other, making our data even more coherent with business needs.
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	What is a dashboard?

	It's a collection of report tables

	It's a report with a chart

	It's a report chart

	It is a collection of charts that come from different reports





	What is a dashboard component?

	It's a collection of report tables

	It's a report with a chart

	It's a report charted within a dashboard

	It is a collection of charts that come from different reports





	A component:

	Can have more than one source report

	Can be replaced with a lightning component

	Can be added anywhere in the dashboard grid

	Can be resized within the dashboard grid





	A dashboard viewed as Me:

	Means that any user running the dashboard will see components results as if the current user is running it

	Means that any user running the dashboard will see components results as if they are running it

	Means that any user can change the running user and see data as any other user in the org





	It is possible to use the chart on a source report instead of creating a new chart from the dashboard component:

	True; you can do this using the User chart settings from report

	False; source reports cannot have a chart








	All available charting types for reports are available on dashboard components:

	True

	False

	False; some are not available (such as gauge or metric charts)

	True; plus gauge and metric charts and lightning tables that are specific to dashboard components





	Regarding Chatter feeds and dashboards:

	You can use Chatter within dashboards

	You can post a component's picture as a Chatter post

	Chatter feed is not available for the dashboard object

	Only reports can be shared on Chatter





	Any dashboard can become an embedded dashboard on a lightning page unless:

	It is stored on a private folder

	It is stored on a public folder

	Reports are not viewable by the current user

	Reports are not manageable by the current user





	Dashboard filters are applied to any component, unless:

	The filter has been created before the component was created and it refers to fields that are not available for that source report

	The filter has been created after the component was created and it refers to fields that are not available for that source report

	The folder is not shared with the running user

	The folder is shared with the running user





	You should subscribe to a filter if:

	You want to automatically refresh it on a daily/monthly/weekly basis.

	You want to notify viewers by Chatter on a daily/monthly/weekly basis

	You want to notify editors by Chatter on a daily/monthly/weekly basis

	You want to receive a recap by email on a daily/monthly/weekly basis





	Dashboard and report folders can be shared with:

	Profiles

	Roles

	Users

	Groups

	Queues
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In this section, you will learn how to deliver the best solution for process automation using the declarative tools that the Salesforce platform provides. You will also learn about the programmatic approach.

This section includes the following chapters:


	Chapter 11, Automation with Workflows

	Chapter 12, Automating Record Approval with Approval Processes

	Chapter 13, Lightning Process Builder

	Chapter 14, Lightning Flows

	Chapter 15, The Coding Approach
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Before closing this book, we'll dive into process automation and show the main features for providing a highly efficient process design.

In this chapter, we'll see what process automation is and which tools the Salesforce platform delivers for an administrator to enhance process automation; then we'll focus on workflow rules, a platform feature that delivers point and click automation, meant to automatically execute actions (such as field updates, and emails) on records based on specific conditions for the field, just like a programmer would do while coding, but without any code!

In this chapter, you'll learn the following:


	What process automation is

	How to build workflow rules

	How to apply different automated actions

	How time-based workflows can be set up
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Users are humans and so they can make mistakes, forget how things have to be done, get sick, or be affected by other impediments.

Moreover, certain business process tasks can be executed by the Customer Relationship Management system (CRM), leaving agents free to execute more brain-intensive actions—this is the scope of business process automation.



Salesforce offers more than one way to implement automation in your CRM:


	Workflows: Execute a different kind of action when the given criteria (field conditions in record fields) are evaluated on a given object.

	Approvals: Act like workflows, but the kinds of action (which are mostly the same as we'll shortly discover for workflows) are limited to record approval (for example, discount approval to an opportunity).

	Entitlement process: We covered this kind of automation in Chapter 6, Service Cloud Applications.

	Lightning process builder: This tool assists in the evolution of workflows, making more actions available (even Apex actions) and increasing criteria complexity.

	Flows: A point and click framework for creating multi-step wizards (to gather user data) or for creating complex and automated logic to manipulate data without user intervention for the most complex business requirements.

	Custom code (Apex, Lightning framework, and Visualforce): This is the developers' realm, custom code to manage both the user interface (Visualforce and Lightning framework) and automated actions (Apex triggers).





            

            
        
    
        

                            
                    Which tool should you choose?

                
            
            
                
As David Liu (Google engineer, Salesforce MVP, and creator of the Salesforce Coding Lessons for the 99%, www.sfdc99.com) wrote in one of his greatest posts (refer to http://www.sfdc99.com/2018/01/22/workflow-process-builder-flow-apex/), a golden rule states that you have to use the simplest tool for the job, but with Lightning Experience this is no longer the case. The rule is now that it depends on the kind of environment and business type in which your organization is working.

He identified 10 categories used to classify automation tools:


	Simplicity: Is this tool simple enough to configure?

	Functionality: What kind of things can it do?

	Limits: Which limits may I encounter when I am running the tool?

	Scale: How much can the tool be extended?

	Debugging: Can I easily debug the tool?

	User experience/error handling: How does error handling work?

	Testability: Are out-of-the-box testing tools available? 

	Speed: What is the speed of execution of the tool?

	Time to deploy: How long does it take to deploy this tool in production?

	Risk: What is the risk of using this tool?



Each category is given a value in a range from Bad to Excellent.

In this analysis, you won't find approvals as their features can be related to workflows.

As an example, considering complexity versus functionality, the result we obtain is as follows:



Automation tools compared over functionality versus complexity

This means that if you need high-level features with easy configurations, you need to go for workflows, while if you need complete control over what you are doing, accepting an increased level of complexity (you need to learn Apex and Visualforce/Lightning framework), go for custom coding.

Trust your team's level of experience as well: charts and graphics can give you guidance, but it will always be you, as an advanced administrator, who will have the whole picture of how your CRM is going to be built.

For an overall view of process automation tools, refer to Salesforce Help at https://help.salesforce.com/articleView?id=process_which_tool.htm&type=5#table_intro and scroll down to the Automation Tool Features table.



            

            
        
    
        

                            
                    Building workflow rules

                
            
            
                
If you are on your path to become an advanced administrator, I assume you are already familiar workflows.

As a quick reminder, workflows are the oldest tool available on the Salesforce platform to run automations in an organization.

This feature is a so-called if/then statement tool, which means that if a condition is evaluated, then an action is performed, just like programmers code every day; for example, if an opportunity has an amount greater then $10 million, then send an email to the CEO, or if a case is not closed within two days, then set the Priority field to High—we could make list of examples.

As an example, a statement can be if a new lead is created, then a task has to be assigned to the record owner to start a sales call; it's easy to identify the conditional part (a lead is created) and the action part (task assignment).

Since the birth of the Lightning Process Builder automation tool, it is suggested to use it in place of workflows.

But because workflows were introduced many years ago, it is more than likely that your organization will contain workflow automations, so it is mandatory to understand how they work and what their pros and cons are.

We generally talk about workflows, but they are actually composed of two parts:


	Workflow rule: This is the actual workflow identified by a criterion on a given record that should trigger actions.

	Workflow actions: These are the actions that are performed if a criteria is matched; they can be immediate actions (for example, create a task when the case is closed) or time-dependent actions (for example, sending an email on the contact's birthday).



To create a new workflow rule, click on Setup | Process Automation | Workflow Rules; we already created a workflow rule called Set Account Rating in Chapter 2, Auditing and Monitoring, when we talked about debug logs, so you should already have a configured workflow rule on your organization. The following screenshot shows a list of current workflows in your org:



Workflow rules list

Especially when our organization is full of rules across diverse objects, creating a new list view can be more than helpful (in the previous screenshot, the Account workflows view was chosen).

When we create a new workflow rule, after object selection, you can select the evaluation criteria, which are the conditions under which the rule is evaluated regarding record creation/update. The available values are as follows:


	Created: The rule is evaluated only when a record is created, which means the record update is ignored. This kind of evaluation criteria guarantees that the workflow rule is triggered only once per record.

	Created and every time it's edited: This evaluation type runs the workflow every time the record is created and updated as long as it meets the rule conditions. This means that if you update the record without changing any field (for example, you edit and save the record without changing any field on the record layout), the workflow executes every time (if the rule matches). With this configuration, no time-dependent action can be related.

	Created and any time it's edited to subsequently meet criteria: This is the default evaluation criteria, and it is executed when the record is created or when it's updated, but its field values go from not meeting criteria conditions to meeting them. This time the rule can run multiple times but not if an update is done to fields unrelated to the rule criteria. As an example, if the rule criteria is based on the Lead Status field to equal Open - Not Contacted, when the record is created with this value the rule runs. If we change the value of Working - Contacted the rule doesn't fire, but if we change the value back to Open – Not contacted the rule fires again.



Along with evaluation criteria type, we can choose the actual rule criteria, which can be a simple field-operator-value list with an and/or logic or a formula that should be evaluated to true; use the second format if you need complex logic and access to related objects (for example, accessing Account fields from contact objects or record type related logic).

The following screenshot shows a simple lead-based workflow rule configuration:



Example of a lead workflow rule with simple criteria conditions

In this example, the rule triggers the lead object when it is created and evaluates to the following criteria:


	Lead: Lead Status is Open – Not connected.

	Lead: Lead Source is Web.

	Lead: Country is Italy.

	Lead: Annual Revenue is greater than 100000 or its Rating is Hot.



You can add up to 25 filter criteria with up to 255 characters each.

Using the formula criteria, this should have been written as follows:



Example of formula criteria for workflow rules

Once you click the Save and Next button, the workflow is saved (though inactive) and you are required to add actions (we can add existing actions or create new ones):





Action selection on workflow creation

As we've said, we can now add immediate actions (that is, actions executed in the same context as the record creation event) or time-dependent actions (that is, based on some time-dependent condition, which we'll discover later), but before adding actions, let's look at the kind of actions we can add to a workflow rule.
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When a workflow rule's criteria is matched, the related actions (called automated actions) are executed: they can be built and reused whenever necessary, meaning that more than one workflow can trigger the same actions.

Workflows can use the following actions:


	Field update

	Task creation

	Email alert

	Outbound message



All these actions can be used on the approval and entitlement processes as well. Only email alerts can be used in flows and the Lightning Process Builder.

We'll see them in the following sections.
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Field update action is self-explanatory: it can be used to update a field of the target object of the workflow (and even other related objects, as we'll see shortly).

Let's say that our company mostly sell to Italian customers with an high annual revenue, so if a lead comes from Italy and the web source and the annual revenue is up to $100,000, it should automatically be promoted to a Hot rating. This is a valid configuration for the example field update:



Field update configuration

Besides the usual name and unique name system fields, the object type is already filled in (Lead) and the Field to Update box has to be filled in with the chosen field, Rating in our example.

Being a picklist value, you can select listed values only (you cannot set unlisted values with a field update action); you can even tell the action to choose the previous value or the next value in the picklist, given the current value.

This means that if the lead is created with a Warm rating value, the system can autonomously choose the previous/above value (Hot) or the next/below value (Cold); this is valid for picklist fields only.

The Re-evaluate Workflow Rules after Field Change option allows another workflow rule evaluation (meaning any lead workflow and not only the current one) if this field update actually changes the source lead field (no workflow is further evaluated if the lead is created with the Hot rating, in this example)—this is needed if we have a special behavior related to the rating field (there may be other workflows on the rating field, after all).

If the target field is not a picklist (for example, a text field), you can select to put a blank value or use a formula field to calculate a value; in the following example, we'll be using the Description field to concatenate some critical fields in a readable format:



Field update with formula

In this example, we don't want the workflow to be re-evaluated (it's just a description field); the formula is used to create a description such as "This is a lead with an annual revenue of 100,000 and a rating set to Warm."

Once the following field updates have been created and associated with the workflow, activate it by using the Activate button:



Activated workflow rule with two field update actions

Let's now create a new lead with the following values:


	Lead Source: Web

	Annual Revenue: 1,000,000

	Lead Status: Open - Not Contacted

	Rating: Hot

	Country: Italy



The following picture shows the new lead:



Workflow rule applied to a new lead

The rating field has been updated to Hot, and the description is filled in with a readable description with a concatenation of the most important key fields.

With field updates, it is also possible to select a new record owner by selecting the owner field, a user, or a queue (if a queue is available for the target object) and even notify the new owner (via email) of the new ownership, as shown in this screenshot:



Owner field update

This can be an alternative way to assign records (remember that the lead object has its own assignment rules, along with the case object).

Remember the following peculiarities of field updates:


	Field updates are executed before email alerts, tasks, and outbound messages, but after case/lead assignment and auto-response rules.

	Field-level security is not enforced (they can update any field, even if current users don't have access).

	Field updates are shown on debug logs.

	If field history tracking is enabled and field update actions are executed on tracked fields, they'll be displayed on the history related list.

	Validation rules are executed before workflow execution, so it is possible to update a field, making its object inconsistent with its validation rules.

	A field that can be set to blank (null) by a field update cannot be set as required.
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When an object is a child of another object, it is possible to update a parent object field from a child object field update; this feature only works on custom-to-custom, custom-to-standard, and some standard-to-standard master-detail relationships.

Only the following parent standard objects are supported in custom-to-standard master details:


	Account

	Asset

	Campaign

	Case

	Contact

	Contract

	Contract line item

	Entitlement

	Opportunity

	Order

	Question

	Quote

	Service Contract

	Solution



For standard-to-standard master-details, these are the only supported field updates:


	Case comments updating a case

	Email updating a case

	Opportunity product updating an opportunity

	Opportunity updating an account



The special standard relation field updates cannot be used in approvals, though.

It is possible to update a parent record even if the user can't access it.
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This kind of automated action is quite straightforward; it is used to create a new task assigned to a specific user.

Here it is an example of a task action:



Example of task action

A new task is created with the following:


	Task owner: This can be an object owner, a specific user (internal or partner), or a role (internal or partner).

	Task Subject: free text to add a subject to the task

	Due Date: Select a specific date (trigger date, target/related object date fields, or user date fields) plus/minus a predefined amount of days.

	Status: Taken from the task status field.

	Priority: Same as the status.

	Comments: free text for task comments



After successful task action execution, this is what you see on the lead object:



Task created from a task action on a lead record
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We have seen how to create an email alert in Chapter 6, Service Cloud Applications, when we dealt with entitlement processes—we created an email alert when case SLAs were hit.

We will create a new email alert to notify the user that the lead has not been contacted for two days (we'll be using time-dependent actions in the next sections), but for the moment we'll attach it as an immediate action on the same lead workflow.



First, create a new email template from Setup | Email | Classic Email Templates:



Email template example for an email alert action

Now let's create a new email alert action:



Email alert action example

We can select the following:


	Email template: The one created in the previous screenshot.

	Recipients: The lead owner is selected, but you can choose other options (for more info about recipients, refer to Salesforce Help at https://help.salesforce.com/articleView?id=customize_wfalerts_recipienttypes.htm&type=5#workflow_field_updates_reevalute_wf).

	Additional email addresses that are not Salesforce users, leads, or contacts (up to five).



This is the result as the action is executed:



Example of email received after email alert action execution

There is an important limitation to consider when implementing email alerts: the daily allocation for emails sent with email alerts is 1,000 per the standard Salesforce license (except for the developer edition and trial organizations, where the limit is 15), up to 2 million.
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Outbound messages are used to send some of the record data to an external system (it can be an ERP, an inventory system, a product management system, or whatever your CRM is integrated with).

Although outbound message actions can be configured in point and click mode, they require a bit of developer's knowledge to make everything work: the remote system needs to implement a specific set of APIs so that it can be able to get the message and reply correctly.

This can be a valid configuration for a lead-based outbound message:



Outbound message configuration

This configuration states the following—when the automation triggers this action (it can be a workflow rule, an approval, or entitlement process) the external system identified by a remote endpoint URL is notified with a selection of the object fields (nothing can come from other related objects).

To test it out and see what message is actually sent between systems, open https://requestbin.com/ and hit Create a Request Bin (deselect the Private checkbox); a request bin is an automated software that accepts any request that comes on its endpoint (there are several tools online that provide the same features for free).

Once the bin is created, you are provided with a dedicated endpoint that you can use to test outbound messages:



Request bin dedicated endpoint

From now on, the service stays idle and waits for any incoming request (called HTTP requests).

Create a new lead to trigger the workflow rule, and in a few seconds you'll see an upcoming request on Request Bin:



Example of outbound message received on the remote system

This is an XML formatted message; in the middle part, the Notification tag conveys the lead fields we selected on the outbound message.

If you keep waiting, you'll see other requests coming—this is a result of the missed implementation on the Request Bin side. It accepts any incoming requests, but it is not able to respond as Salesforce expects, but that is another story.

For further details on implementation using Outbound Messages, refer to Salesforce Help at https://developer.salesforce.com/docs/atlas.en-us.api.meta/api/sforce_api_om_outboundmessaging.htm.

You can monitor outbound message delivery status from Setup | Environments | Monitoring | Outbound Messages:



Outbound message delivery logs

This is the list of messages that, from the Salesforce point of view, have not been correctly delivered to the external system. If the error was caused by a temporary system flaw, by hitting retry you can send again the given notification, although the system will continue its retries for 24 hours with an exponential interval between retries of up to two hours.
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Actions can be executed hours or days after a given date.

To add time-dependent actions, the workflow must be inactive and the evaluation criteria must not be set to Evaluate the rule when a record is created, and any time it's edited to subsequently meet the criteria.

Remove the Notify if Lead is not yet contacted email alert from the immediate actions, as shown in the following screenshot:



Workflow rule ready to be linked with a time-dependent action

Now click the Add Time Trigger button and select the appropriate time definition:



Time-dependent trigger editing

This is what you see on the workflow editing form:



Time-dependent trigger enabled on workflow

Now you can add the existing email alert:



Action added to the time-dependent trigger

After the lead is created, the action executes after two days, and only if the rule criteria is still valid; this means that if the lead changes its status, the email is not sent (this prevents unwanted email alerts being sent if the record changes).

You can add multiple actions to the same time trigger and add more than one time-trigger per workflow.

The most notable limitation when using time-dependent actions is that Salesforce limits the number of executions to 1,000 per hour; any extra workflows are executed during the next hour.

Another requirement when using time-based workflows is that we need to define a default user in case the user that fired the workflow is no longer active when the action executes; this can be done from Setup | Process Automation | Process Automation Settings on the Default Workflow User field.

It is possible to monitor pending time-based executions from Setup | Environments | Monitoring | Time-Based Workflows:



Time-based workflow monitoring panel

For further considerations on time-based workflows, refer to Salesforce Help at https://help.salesforce.com/articleView?id=workflow_time_action_considerations.htm&type=5#workflow_field_updates_reevalute_wf.
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Workflows has a few limitations that should be considered when choosing this technology; here are some of the most relevant (as of winter 2020):


	Total inactive and active rules across objects (including workflows, assignment rules, auto-response and escalation rules): 2,000

	Total inactive and active rules per object: 500

	Active rules per object: 50

	Immediate actions per workflow: 40 (up to 10 for each action type)

	Time-based trigger per workflow: 10 (up to 10 for each action type)

	Time-based workflow execution per hour: 1,000

	Email alerts allocation per day: 1,000 alerts per standard license, up to 2 million



For more details on workflow limits refer to Salesforce Help at https://help.salesforce.com/articleView?id=workflow_limits.htm&type=5.

Before closing the chapter, let's list some considerations about adopting workflows on your business automations:


	When a custom object is deleted, workflow rules on that custom object are deleted as well.

	It is possible to run cross object field updates on accounts/opportunities when a lead is converted (use the Require Validation for Converted Leads on the Setup | Features Settings | Marketing | Lead Settings page).

	The order of the automated actions is not guaranteed, although field updates are always executed first.

	If you replace one or more workflow rules to replace an Apex trigger (or vice versa) remember to disable the trigger before activating the workflow rules; otherwise, both will be executed and you get unexpected automated behavior.

	Workflow rules are executed when a child standard or custom object with a master-detail field is re-parented.

	If the organization uses multiple languages, create a workflow using your own language (up to 25 filter criteria of 255 characters each), but remember that if you are using picklist filtering, the system uses the default value in the criteria, so you should use the values of the original language the workflow rule was created with when editing the rule (change the company default language accordingly).

	When using filter on record type labels, always use the master label and not the translated label; otherwise, the workflow won't trigger at all.

	A workflow rule doesn't fire if a condition has a reference to a field that doesn't have a value. For example, if a criteria is defined on the contact object where Account.Active__c == true, but the Contact.AccountId field is blank, the criteria is not matched and the workflow won't fire at all. In this situation use formula criteria to check whether the field is filled in or not.

	There are some actions on the Salesforce setup that don't trigger rules:

	Replacing picklist values

	Changing territory assignments on accounts and opportunities

	Converting leads to person accounts

	Deactivating self-service portal, customer portal, or partner portal users







For more information about using workflows, see Salesforce Help at https://help.salesforce.com/articleView?id=workflow_rules_considerations.htm&type=5.

This section helped us understand further the work considerations of workflows.
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We have seen what process automation is and the declarative tools that the platform supports. We dug into workflows and how they can be configured with different kinds of actions with field updates, task actions, email alerts, and outbound messages to help us understand how they work and how to use them.

In the next chapter, we'll analyze approvals, another useful automation feature, which delivers approval processes for our records.
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	Which tools are used to deliver process automation?

	Page layouts

	Field-level security

	Workflows, approvals, and entitlement process

	Process Builder and Flow





	A workflow is composed by:

	One rule and many actions

	Many rules and many actions

	One rule and one action

	Many rules and one action





	Which evaluation criteria is executed every time a record is created or updated (even without changing any field)?

	Created and any time it's edited to subsequently meet criteria

	Created and every time it's edited

	Created








	Which evaluation criteria are executed when the record is created?

	Created and any time it's edited to subsequently meet criteria

	Created and every time it's edited

	Created





	What are immediate actions?

	Time-based actions triggered after one minute

	Actions executed when the record is created/updated and the workflow criteria matches the record

	Actions executed when the record is created but the workflow criteria doesn't match the record





	Which automated action can be used within Flow and the Lightning Process Builder?

	Field update

	Task creation

	Email alert

	Outbound message





	How can a field update action trigger a new workflow rule execution?

	Flagging the Re-evaluate Workflow Rules after Field Change option on the process automation settings

	Flagging the Re-evaluate Workflow Rules after Field Change option on the workflow rule configuration

	Flagging the Re-evaluate Workflow Rules after Field Change option on the field update





	Which is the correct order of execution?

	Email alerts, field updates, tasks, outbound messages

	Field updates, email alerts, tasks, outbound messages

	Outbound messages, tasks, email alerts, field updates

	Field updates, outbound messages, email alerts, tasks





	Can a field update action on the opportunity object update the related account object?

	Yes, it is one of the few standard-to-standard cross-object field updates available

	Yes, it is one of the few standard-to-custom cross-object field updates available

	No, only the target record can be updated with a field update action

	No, only the custom parent record can be updated with a cross-object field update action








	Can email alerts be sent without any limitation?

	They are a standard automation feature; it is possible to send all the email alerts needed

	They are limited to 1,000 alerts per day

	They are limited to 1,000 x the number of standard licenses and up to 2 million daily

	They are limited to 2 million daily





	What are time-based workflows?

	Workflows that have date fields on the rule definition

	Workflows that have email alert and task actions

	Workflows that can execute actions with a time-dependent trigger after a given number of days/hours to a defined date field





	Which of the following applies to outbound messages?


	Must be monitored with a dedicated delivery monitoring page

	Must be attached to a time-dependent trigger

	Requires an external endpoint to deliver the message

	Can contain fields from related objects
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After workflow rules, another important member of the process automation family is approval processes. They are a way to define criteria to decide whether Salesforce users can submit a record for approval to managers and automatically apply the required actions depending on whether the record is approved or rejected. Think of a sales VP who needs to explicitly approve discounts applied to opportunities if they exceed 10%, or an HR manager who needs to approve employees' expense logs. This can all be done through approval processes.

In this chapter, we'll learn about the following:


	Setting up approvals

	Using approvals

	Limits and considerations when using approvals
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Approvals are the standard way to allow record approval in our company hierarchy. If a record meets some specific criteria, the current user's manager must evaluate it so that the business process can keep going according to business rules.

Let's look at an example.

Opportunity creation has a two-tier approval process, based on the opportunity's amount:


	Lower than $ 100,000: The opportunity is automatically approved.

	Between $ 100,000 and $ 1,000,000: The opportunity must be approved by the record owner's manager.

	Higher than $ 1,000,000: The opportunity must be approved by the manager and CEO.



After the approval process is completed, the opportunity custom field Approval Status must be set to Approved or Rejected, depending on the outcome. In the meantime, the record must be kept locked so that no one can edit it until the approval evaluation is completed by the managers.

Before you start to build a new approval process, go through the following checklist (an example response for our previous use case). I have answered each question for your reference (the text in italics is the answers). 


	Who should be allowed to submit the approval?

	Any user related to the record (the creator, owner, or whoever makes sense).





	How many approval steps do we need and who are the required actors?

	There are two steps, and the required actors are the manager and CEO.








	What are the conditions on the target record and related records that should trigger approval?

	The opportunity amount; the opportunity amount must be filled in and greater than $0.





	What should happen when a record is submitted, approved, or rejected?

	The approval status field needs to be updated and the record should be locked until it is approved or rejected.








	Which email templates are needed to notify managers of upcoming approval requests? Do you need Chatter posts to start approvals?

	Use an email template and Chatter posts to notify managers about approval requests and to notify approval requesters whether their opportunity has been approved/rejected.





	Can the approving user edit the locked record before the record is approved/rejected?

	The approving user cannot edit the record: the requesting user will be able to update the record based on their manager suggestions, which will be added along with the rejection (if it occurs).







After answering these questions, you should be able to start creating a new approval process.
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To begin creating a new approval process, go to Setup | Process Automation | Approval Processes, select the object type (Opportunity), click the Create New Approval Process button, and select User Standard Setup Wizard: the Jump Start Wizard will take care of some default options for you.

For more information about how the Jump Start Wizard handles default options, refer to Salesforce Help at https://help.salesforce.com/articleView?id=approvals_jump_start_defaults.htm&type=5.

For the sake of learning only what we need to know, we'll skip the Jump Start Wizard and go straight to the Standard Setup Wizard, a more complex wizard that will give you more control over approval configuration:


	The first step of the wizard asks for the usual general information for the current approval, something we haven't seen for other configurations:





New approval wizard, step 1 – defining the approval name


	Click Next to jump to the following step, which is used to filter down approval records based on criteria or a formula. Our criterion should be that the Opportunity: Amount is greater than 0:





New approval wizard, step 2 – defining the approval criteria

If you want to use formulas instead of a plain criterion, select the formula evaluates to true value on the criteria selection picklist and enter a valid formula criterion as shown in the following screenshot:



Defining an approval criterion using a formula

Formulas are especially useful when your entry criteria cannot be defined with a plain list of conditions, such as in the previous example where we defined a condition based on the opportunity account's owner, which is not listed in the fields in the criteria are met selection.


	Go on with the plain criterion definition and click Next to jump to the third step:





New approval wizard, Step 3 - configuring the manager and record editability

This step is used to select the approving user based on the user's hierarchy: do you remember the hierarchical relationship fields on the user object that we saw earlier in this book? The user object contains the Manager field (which is a standard hierarchical relationship), but you can create more hierarchical relationships from user to user (for example, Area Manager or Country Manager).

This step allows us to select the user that will be required to handle the approval using the Next Automated Approver Determined By picklist. The Use Approver Field of Opportunity Owner checkbox (the label will change depending on the object you are creating an approval for) takes the kind of approver selected in the previous picklist, selects the approver directly from the current record's owner (in this example, the opportunity object) if flagged, or from the current user who is submitting the approval if it is not flagged: this means that if you are submitting an opportunity record for approval and this flag is not checked on the approval, the automation will select your direct manager as the approver (your user's record's Manager field), whereas if the flag is checked, the manager will be selected from the user record of the opportunity owner.

Another important feature of approvals is the ability to lock a record while it is being approved: this prevents users from updating the records while the approver decision is being taken (we'll see how to apply this action in the next sections).

The Record Editability Properties section states the following:


	

	Only administrators can edit the locked record (they must have the Modify All object-level permission or Modify All Data permission)

	Administrators and approvers can edit the locked record.







There is no one-size-fits-all solution, so it is up to how you want approvals to work for your org. You should be very careful when using the record lock permission, as when a record is locked, no workflow, process builder, or trigger can modify that record until and unless we unlock the record itself.

For our scenario shown in the previous screenshot, let's select the Manager field on the Next Automated Approver Determined By picklist and select the Use Approver Field of Opportunity Owner checkbox.


	Click Next to jump to the next section:





New approval wizard, Step 4 - defining the notification templates

This step is used to set up email and Chatter post templates for the approval request notification. Leave a blank field if you want to use the standard email and Chatter post templates. Let's now have a quick reminder about Chatter notifications:


	

	To enable approvals on Chatter, go to Setup | Features Settings | Chatter | Chatter Settings, look for the Approval Posts section, and flag Allow Approvals.

	To create a new Post Template, go to Setup | Process Automation | Post Templates, as shown in the following example:









Post template creation

The post is basically used to define the fields to be displayed when the approval is notified (click on the example image to have a look at how the post looks in Classic).

In Step 4, leave the Email Template and Post Template fields blank and click Next.


	You will see the following screen. This step configures the approval page, which is the page where the approver responds to an approval request, as shown in the following screenshot:





New approval wizard, Step 5

The first thing to select is the list of fields to be displayed to the approver. You should select only the most important fields as this page can be viewed using a mobile device, so too many fields can make the approval page uncomfortable for the approver.

In the Approval Page Fields section, check the Display approval history information in addition to the fields selected above option only if you want to display all of the approval history in a dedicated section of the approval page (the example screenshot gives you a hint of what the page may look like in Classic style).

Last but not least, you can decide to show the approval page only to authenticated users (this is, of course, the recommended option) or by using a mobile device, but without authentication (this way is less secure but, for sure, easier to use for approvers that are usually on the move).


	Click Next for the last step:





New approval wizard, Step 6

The first section allows us to select which users should be able to submit a record for approval. It gives us the following options:


	

	Record-related users (such as the creator or owner)

	Specific users

	Specific roles and subordinates







If the user who is watching the record does not belong to the categories selected in this list, they won't be able to submit a record for approval.

The Page Layout Settings are used to automatically add the Submit for Approval button and the Approval History related list to the object layouts.

The last option allows the submitter to recall an approval request; this may be useful when the conditions on the submitter side change over time.


	Now click Save. A quick popup will appear to help you decide what you want to do next:





Last step of the approval wizard

Select the second option to jump to the approval just created. The approval detail page is divided into two main parts:


	A details section that shows the main configurations on the current approval:





Approval details page


	The sections for the steps and actions related lists, which show everything about the approval steps and all other kinds of actions:





Approval actions and steps sections

Now that we have a brand new approval, we need to configure the steps that make up the approval process and the related actions that are automatically executed when a record is approved or rejected. Let's dive into this in the next sections.
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Approval steps define the number of levels of approval and the users who should handle the approval. To sum our example up again, we have two tiers of approval (one for the direct manager and one for the CEO) with two users needed to handle the request (the current user's manager and the company CEO), and every step is determined by the opportunity's amount (again, if the amount is between $100,000 and $1,000,000, then only the manager is needed to handle the approval, while if the amount is higher than $1,000,000, the opportunity must be approved by both the manager and the CEO).

Let's see how we can create the steps required for our example:


	To create a new step, click on the New Approval Step button in the header of the Approval Steps section of the approval details page (as shown in the previous screenshot). The New Approval Step wizard will appear:





Approval step creation wizard, Step 1 - defining the step name

Select the usual identification fields and the Step Number that identifies the step order of evaluation.


	Click Next to define the step's criteria:





Approval step creation wizard, Step 2 - defining the step criteria

We can choose whether this step should be entered by all records regardless of any condition (for example, in our example, if any opportunity, disregarding its amount, needs a specific approval, we should mark All record, should enter this step and configure this step as the first one).

If we choose to select a condition, we can even select the else condition picklist with certain values (this is set to approve record in the previous screenshot):


	

	approve record: If conditions are not met, the record is automatically approved (this is our automatic approval step).

	reject record: If conditions are not met, the record is automatically rejected (this is our automatic rejection step).

	go to next step: This is available only if there are later steps. If none of the conditions of the later step match, the record is rejected.







Being the first step, this is the first condition to be checked against, and this will be the first approval the record will be submitted to; if the record has an amount lower than $100,000, then the record will be approved without any need for human intervention.


	Click Next to bring up the next screen to select the approver:





Approval step creation wizard, Step 3 - defining the approvers

This step selects the user who will be accepting the approval request, and can be set to the following:


	

	Let the submitter choose the approver manually: The user is selected manually by the submitter.

	Automatically assign using the user field selected earlier: (Manager): The user referenced through the hierarchical relationship based on the approving record's owner user (which is our choice for the current step: the Manager field). This option is only available if the approval process has been configured to support this behavior (as seen earlier).

	Automatically assign to queue: The users from a specific queue, only if the approval object supports a queue (such as the case object (bear in mind, however, that this option is not shown in the previous screenshot as the opportunity object doesn't support queues)).

	Automatically assign to approver(s): The statically selected users (this will be our choice for the next step, where the CEO will be required to approve deals over $1M). This configuration can contain up to 25 users.







When you select Automatically assign to approver(s), the form will show newly available configurations:



Select approvers on the approval step wizard

By selecting more than one approver, you can even decide whether the decision should be unanimous or whether the first approval/rejection considered will be the final response.

Another option is The approver's delegate may also approve this request checkbox, which is used to allow approvers to delegate an approval to their delegated user. In our scenario, the CEO may not be available to inspect the deal and provide an approval, so they can delegate their Delegated Approver, a standard user lookup found on the user layout, which is not a hierarchical relationship field:



Delegated approver field on the user object

In our scenario, we'll have the following users:


	

	Laura Gnite, sales rep

	Mary Smith, sales SVP and manager of Laura Gnite

	Enrico Murru, CEO and manager of Mary Smith







Click Save to complete the step:



First step configured


	Hit the New Approval Step button once again (as we did in step 1) to create our last step. Here are the configurations needed to complete our approval:

	Name: Big deals

	Step Number: 2

	Step Criteria: Opportunity: Amount greater than or equal to 1,000,000

	Reject Behavior: Perform all rejection actions for this step and all final rejection actions. (Final Rejection)







The last configuration is only visible from any step that has a previous step (so it won't be visible from the first one):



Reject behavior selection on Step 4 of approval step configuration

We haven't seen actions yet, but from this rejection configuration, it is possible to either consider the rejection as final (and so all final rejection actions should be executed) or as just a step rejection, which means that only the current step's rejection actions should be executed and the approval will go back to the previous step for further modification (for example).


	Now click the Save button for the last time and get back to the process details page:





Approval steps related list on the approval process details page

We will now close the configuration, but we still need something to complete the approval, namely, the actions to be performed to allow the process to be completed.
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The approval process flow can be seen from the Approval History related list, but it would be cool to have a way to make modifications to the record when approval stages are passed.

In our scenario, we want to update a custom opportunity field named Approval Status, a simple picklist defined as follows:


	Name: Approval Status

	Type: Picklist

	Values: Pending (default), Submitted, Approved, Rejected

	Restricted values: Yes

	Field-Level Security: All profiles except System Administrator have read-only access



This picklist could be used to avoid closing deals that haven't been approved yet (for example, by creating a validation rule on the opportunity object that uses the Approval Status and the Closed fields) or even to enable a new approval run if the amount field is updated (using a workflow rule or a process builder): we can even add more conditions to the approval entry criteria to avoid submitting a record if it has already been approved or rejected.

As we saw in the previous chapter, there are several automated actions available. Approval processes can use the following actions:


	Task: Assigns a task to the approver to set a schedule for the approval or a task to the submitter after a rejection to discuss the reasons behind the rejection with their manager.

	Email Alert: Sends an email when a response is done.

	Field Update: Updates a field on the opportunity.

	Outbound message: Notifies an external system of an approved billing request.

	Record lock: An approval-specific action used to lock/unlock the record during the approval flow. If the record is locked, it cannot be updated by anyone. An exception in this regard is made for the system administrator or any user with the Modify All Data permission or Modify All object-level permission.



We won't discuss how automation actions work in this chapter; refer to the previous chapter for more details.

Where can actions be added on the approval? As we have already seen in the previous section, the approval process detail page shows a diverse related list:


	Initial Submission Actions: Actions are executed when the user submits the approval. A default lock action is preconfigured when the approval is created.

	Final Approval Actions: Actions are executed when the record is successfully approved. A default lock action is already there (from the submitter's point of view, the record is approved and should not be changed).

	Final Rejection: Actions are executed when the record is rejected. A default unlock action is already preconfigured when the approval is created.

	Recall: A submitter could recall the approval request. Actions are executed in this eventuality (for example, to restore the approval status to the not-yet-submitted value).

	Approval Step Approval/Rejection: Actions can be added on a specific step's approval/rejection events. Default lock/unlock actions are already configured. To show step-specific actions, click on the Show Actions link next to a step definition, as shown in the following screenshot:





Approval step actions configuration

We won't add any step-related actions but only Initial Submission, Final Approval, and Final Rejection actions, according to our scenario.

Let's configure three different Field Update actions on the Approval Status picklist that set the following values:


	Action: Set Submitted Approval

	Position: Initial Submission Actions

	Approval Status value: Submitted





	Action: Set Approved

	Position: Final Approval Actions

	Approval Status Value: Approved





	Action: Set Rejected

	Position: Final Rejection Actions

	Approval Status Value: Rejected







That brings us to the following configuration:



Approval actions configured

Note that the Record Lock action in the Final Approval Actions section has been changed to Unlock the record for editing, as we want the submitter to be able to update the record if they want.

The approval process is ready. We can activate the approval process by clicking the Activate button on the details page header.

Once an approval process has been activated, no more steps can be added or removed. Deactivate it and clone it to create a new version with more or fewer steps. Bear in mind that some attributes cannot be modified, such as step order.
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Let's test our new approval. But before this, let's create a workflow rule on the Opportunity object that resets the Approval Status field if the amount field is updated, as shown in the following screenshot:



Workflow rule to reset the approval status on the opportunity record

Note that the rule criteria is ISCHANGED(Amount), which states that the rule fires any time the Amount field is updated.

We are now ready to test. Let's proceed with the following steps:


	Using a lower hierarchy user (which should have a Manager defined), create a new opportunity by setting the following values:

	Name: Whatever you like

	Stage: Any

	Close Date: Any

	Amount: $15.000,00

	Approval Status: Pending (defaulted)





	Now click on the Submit for Approval button (it should be next to the Clone button, depending on your layout configuration) and add a note on the modal (this should be used by the approver to take a decision). Nothing will appear to happen, but a green message will pop up stating that all went okay, and if you look at the Approval History related list, you can see two new items:





Approval history example

What has just happened?

As the opportunity amount was lower than $100,000, the approval process automatically approved the record. Approved actions were automatically executed, as we can see in the following screenshot:



Approval actions executed on the Opportunity record

The Approval Status automatically changed to Approved and the record is also unlocked. Try to edit any record: nothing will prevent you from updating the opportunity.

Let's change the Amount field to a value greater than $100,000; we expect the Approval Status to be changed back to Pending by the workflow rule created earlier.


	Now let's submit it for approval again. The record Approval Status will change to Submitted. Now click the Submit for Approval button again and try to edit the record:





Record lock error

Now the record has been submitted for approval, but as the amount is greater than $100,000; the record needs explicit approval by the user's Manager (which in this example is Mary Smith) and has been locked:



Pending approval on the approval history

We have configured the approval to notify the approver with a standard email template and a Chatter post. This is what she gets via email:



Email notification for approval request

This is the standard Chatter post:



Chatter notification for approval

Click on the notification to jump to the approval page:



Approval page

By approving or rejecting the request, the approver can add a comment to justify their choice.


	Approve the request. The Approval History related list will now show the last entry with the approved status:





Approval history with the last step approved

What happens if we change the Amount field to be greater than $1,000,000?

The approval must be approved by Mary Smith (the Sales SVP) and then by Enrico Murru (the CEO), in subsequent steps: this means that if Mary rejects the record, Enrico won't have any actions to perform.

This is the approval history when both requests have been approved by the manager and the CEO:



Approval history with two steps

The following configurations and components are available on the platform to speed up approval on the user's side:


	

	An Items to Approve Lightning component only for the home page in Lightning Experience (use the Lightning App Builder to set up home pages)

	An Approval Requests navigation item only for Lightning apps in Lightning Experience (go to Setup | App Manager to edit an app)

	Add the Approval Items to the Salesforce app navigation menu for the Salesforce Mobile App

	Add the Items to Approve related list to the required home page layouts in Salesforce Classic







Approvals can be handled by approvers simply by replying to the notification email response, a feature that can be enabled from Setup | Process Automation | Process Automation Settings by checking the Enable email approval response checkbox.

The approver can then respond to the notification email with an APPROVE or REJECT on the first line and a comment on the second line, without even accessing Salesforce, which will lead to the same result on the Approval History related list.

For more information about this cool feature, refer to Salesforce Help at https://help.salesforce.com/articleView?id=approvals_email_parent.htm&type=5.
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Like any other platform feature, approval processes come with limitations (with great powers come great responsibilities, after all!). The following limits refer to the winter 2020 platform release:


	Total active approval processes per org: 1,000

	Total approval processes per org: 2,000

	Total approval processes per object: 300

	Steps per process: 30

	Actions per section (initial submission, final approval, final rejection, recall): 40

	Maximum number of approvers per step: 25

	Maximum number of characters in approval request comments: 4,000 (for Chinese, Japanese, and Korean the limit is 1,333 characters)





Approval submission is a manual operation. The user must click the Submit for Approval button to start the approval, but with a process builder (or Apex code) you can automatically start an approval process when specific conditions apply (for example, if the opportunity has not yet been submitted and we are approaching the Closed Won stage). We'll look at this in the next chapter.

To close this chapter, one last suggestion: if you need a more dynamic way to link approval requests to approvers (and the approval step definition wizard or the hierarchical relationships on the user object are not enough), refer to this great post by Automation Champion about dynamic approval routing at https://automationchampion.com/tag/dynamic-approval-process-in-salesforce/.



For more details about approver limitations, refer to Salesforce Help at https://help.salesforce.com/articleView?id=approvals_considerations_approver.htm&type=5.
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In this chapter, we learned about a key process automation feature: approval processes. Using these, we can let our low-level users create business-critical records and make them mandatorily submit each record for approval if some conditions on the record are met. This ensures that their managers can review record data and decide whether the record should be approved (and continue the business flow) or rejected (by requiring some changes before the flow can continue). Throughout this chapter, we learned how to master approval process creation by using the creation wizard. Then, we learned how to add approval steps and configure their criteria and approvers, and then how to configure actions to be automatically executed on the approval or rejection of the approving record. We finally learned how the whole approval flow is executed on the Salesforce user side.

In the next chapter, we'll be dealing with workflow rules 2.0, or Lightning Process Builder, to increase the automation power of your data flow.
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	Approval processes can be defined across objects (for example, the same approval can be active for opportunity and case objects).

	False; approvals are related to a single object type.

	True; you can define up to five object types.

	True; only if objects are related with hierarchical relationships.





	Approval entry criteria define:

	The steps needed in the approval.

	The conditions that a record must match to enter any approval step.

	The conditions that a record must match to enter the approval process.

	The actions to be applied to specific approval stages.





	To deliver automated approval routing, what should you do?

	Create a custom object that defines a dynamic routing matrix and add a process builder to select the approver once the record is submitted for approval.

	Select a hierarchical relationship field from the user object.

	Select a hierarchical relationship field from the opportunity object.

	Automated approval routing is only supported on orgs created before summer 2019.





	A submitted record whose approval is pending can be edited by whom?

	By the record owner's manager.

	By no one, if the record is locked.

	By admins and approvers, only if the approval has been configured to allows this.

	By any user whose profile has the Modify All Data user permission or Modify All object-level permission.





	To notify an approver of an incoming submission, what should you do?

	Set a custom email template on the approval configuration.

	Set a custom Chatter post template on the approval configuration.

	Leave the custom email template and post template blank; standard email/post templates will be used instead.

	Set up a live chat with Omni-Channel to deliver the approval to the approver via the Service Console.








	The approval page:

	Defines the record's fields that the approver will be presented with when deciding approval/rejection.

	Can be configured to show the approval history list with comments.

	Can be accessed by unauthenticated users.

	Is configured within the approval creation wizard.





	If a user tries to submit a record for approval, they will get an error if:

	They don't own the record.

	They are the record owner, but the approval is configured so that only the record creator is allowed to submit the record.

	They are not enabled to submit the record.





	Any approval step is composed of:

	An entry criteria, the designated approver, and zero or more approval/rejection actions.

	An entry criteria and the designated approver.

	An entry criteria, the designated approver, and one or more actions.





	Which of the following actions can the approval process use?

	Process builder and flows.

	Task, email alert, field update, outbound messages, and record lock.

	Workflow rules.





	Action can be added as:

	Initial submission actions.

	Step approval/rejection actions.

	Final approval/rejection actions.

	Recall actions.
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We can bring workflow rules to a new level with the Lightning Process Builder, a point and click tool that was made to easily automate business processes using a modern and intuitive graphical designer.

Each Process Builder is made up of certain criteria based on a specific Salesforce object and is used to trigger groups of actions (just like workflow rules), both immediate and scheduled (just like workflows, you can update a field when a specific time condition is met). We'll also learn how to troubleshoot a process in order to understand why errors crop up, as well as how to speed up debugging and deliver a slick automated experience for your organization.

In this chapter, we'll learn about the following topics:


	Setting up a Lightning Process Builder

	Defining action groups

	Managing the Process Builder

	Final considerations for building with a Process Builder
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The Lightning Process Builder is a modern way to develop state machines within a graphical representation. This is because a picture is worth a thousand words.

This modern tool is basically an If This Then That (ITTT) tool and like workflow rules and other automation processes (such as approvals or entitlements), it holds a conditional statement (IF), along with the corresponding actions to perform (THEN).

Do you remember what workflow rules can do? They can do the following:


	Update one of the fields of a source object or of a parent record (with a master-child relationship)

	Create a task

	Send an email

	Send an outbound action



What can a Process Builder do instead?


	Create a record (not only tasks)

	Update related records or the source record itself

	Launch a quick action

	Post to Chatter (A Salesforce collaborative tool. For more information about Chatter, please refer to Salesforce Help at https://help.salesforce.com/articleView?id=collab_overview.htm&type=5).

	Launch a flow

	Submit a record for approval

	Invoke another Process Builder

	Launch an automated flow

	Send an email

	Send a custom notification

	Call Apex code



Besides the differences in the number of available actions, the Process Builder also allows us to apply actions in a specific order. This is something that is lacking in workflows. In workflows, we don't have a way to predict which action was performed first. Moreover, the Process Builder works with platform events, while workflow rules don't.

For more details about platform events, please refer to Salesforce Help at https://developer.salesforce.com/docs/atlas.en-us.platform_events.meta/platform_events/platform_events_intro.htm.

The ability to aggregate conditions and actions on the same instance of the Process Builder, along with having a clear graphical representation of the state machine, provides administrators with a powerful tool they can use to automate their processes.

Note that Salesforce is no longer enhancing workflows. This doesn't mean that workflows will be discontinued – they just won't receive any new features in the future since the Process Builder will become the next preferred automation tool (source: https://trailhead.salesforce.com/en/content/learn/modules/workflow_migration/workflow_migration_intro).

Also, it's not good to mix workflow rules and Process Builders: evaluate a migration to Process Builder from older workflow rules, as pictured in the Trailhead module referenced in the previous information box. That way, you'll have a more consistent automated process implementation and a better way to predict the automation behavior of any record.

The ability to have different versions of a given Process Builder also gives you the power to try new versions of an automation process, along with the chance to roll back if things go wrong.

While dealing with Process Builders, you'll find the same concepts as the ones that are found in workflow rules, but with some enhancements and cool features. 

Now that we know what a Process Builder is, let's look at how we can build one.



            

            
        
    
        

                            
                    Shaping a Process Builder

                
            
            
                
To create a new Process Builder, perform the following steps:


	Click on Setup | Process Automation | Process Builder and then click the New button:





Creating a new Process Builder

Apart from the Process Name and API Name (which cannot be updated after creation), the process trigger event (which event the process should start on, that is, The process starts when* picklist in the preceding screenshot) will help you define what you want to do. Here, you can use one of the following trigger criteria:


	

	A record changes: The process is triggered by a Salesforce record that has been created/updated.

	A platform event message is received: The process is triggered by a platform event message that is received from Salesforce (more information about platform events can be found on Salesforce Help at https://help.salesforce.com/articleView?id=platform_events.htm&type=0).

	It's invoked by another process: The Process Builder you are creating is invoked by another process (it is not triggered by any record modification; it is triggered by a parent Process Builder). With this option, you can create recurrent Process Builders, thus avoiding repetition. This is often called an invocable Process Builder.








	Click Save. You will see the graphical tool. If you click the Edit Properties button, you can change the name and description of the process, and a new Template checkbox will appear. With this checkbox, we can define the current process as a template process that can act as the base automation for a specific kind of business process. This way, it can be cloned, which can help create slightly different modifications that can be adapted to specific/local circumstances (for example, an opportunity-related process can differ from country to country, but its main structure applies globally).



The following diagram shows the base structure of a Process Builder:



The base structure of a Process Builder

The preceding diagram will help us understand the following building blocks of a Process Builder:


	Trigger: What object/event the process should start from (the + Add Object button).

	Criteria(s): These are matching conditions that state whether a process should execute certain actions (the + Add Criteria element).

	Immediate Actions: These are actions that are executed immediately if the criteria match.

	Scheduled Actions: These are actions that have been scheduled to run if the criteria match and are executed with a time-based schedule (depending on what's been specified in a date/time field or at the time the process is executed).



Now that we've set up our Process Builder, it's time to trigger it. Let's look at how we can do this.
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In the previous section, we looked at the Process Builder designer and all the blocks that we need to create a new instance of a Process Builder. The first step is creating a triggering condition. To do so, we need to use the + Add Object button to open up the triggering conditions modal. The following screenshot shows the Process Builder's trigger selection for the record changes Process Builder:



The Start the process* radio buttons look like the same options we had on the Workflow rule definition page, where we could define the triggering conditions, whereby a record may trigger the given workflow (if you don't remember this, please refer to Chapter 11, Automation with Workflows) exception that was made for the created, and any time it's edited to subsequently meet criteria option that's available later on in the configuration process.

To set everything up, perform the following steps:


	Select the object type.

	Set the Start the process option (this triggers the process when the record is created and/or updated).

	Flag the Recursion - Allow process to evaluate a record multiple times in a single transaction? checkbox if you want the same Process Builder to be evaluated more then once in a single save transaction (up to five times per transaction). By flagging this checkbox, any record change that is executed after this Process Builder has completed its actions (there is no reason for this Process Builder to update the record so that another Process Builder can be triggered) can trigger the same Process Builder repeatedly until the recursion level has been reached (the five-times limit). Simply put, a Process Builder can trigger itself up to five times if this checkbox is flagged.



Every time the Process Builder is executed, it will handle a new version of the record by taking the modifications of the automations that preceded it into account.

When dealing with platform events and selecting the A platform event message is received option on the New Process modal, the subsequent form changes slightly:



Creating a new Process Builder to handle platform events

You can check how the form has changed by clicking on the + Add Trigger button (which replaces the + Add Object button), which displays the following options:



Process Builder Trigger selection for platform events

In this example, a Coffee Machine Alert platform event (which may tell Salesforce that we have run out of water) must be matched with a contextual Salesforce object, which, in our scenario, is an Asset object. The match is made using the Serial Code field on the platform event and the Serial Number on the Asset object.

In this case, we don't have a Start the process radio button since the platform event cannot be updated. For the same reason, it isn't possible to loop on the same Process Builder more than once.

If the matching conditions that should match a Salesforce object to give the platform event a context on the CRM find none or more than one related Salesforce objects, the Process Builder fails (it is not possible to relate none or multiple objects to a given platform event).

If we were building an invocable Process Builder, the trigger form would have been even simpler:



Process Builder Trigger selection for the invocable type

When the process is invoked by another process, it only carries out the object type it is referring to.

Now, we need to sort out the criteria definition.
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This is the process of matching criteria to make the Process Builder execute the actions group that has been defined for that criteria. Let's see how we can do this.

To add the criteria, click on + Add Criteria:



Criteria definition

Criteria are defined by the following three things, as shown in the preceding screenshot:


	By a list of conditions

	A formula

	No criteria



Note that the criteria always evaluates to true.

Of these three, the formula selection can be a little different from what we are used to; the following screenshot shows how previous conditions can be written using a Process Builder formula:



Process Builder formula

Remember the following when using formulae:


	They must return true/false.

	They can contain up to 3,000 characters.

	They must reference the process trigger object (with the right capitalization).

	The ISCHANGED function cannot be used if it's related to a parent object. For instance, ISCHANGED([Opportunity].Account.Name fails, while ISCHANGED([Opportunity].AccountId) is correct.



If we use conditions instead of formulas, the Conditions section grants the selection of AND/OR/custom conditions logic.

The Advanced tab is only shown if the trigger event is set to when a record is created or edited and the criteria node has conditions (the No criteria—just execute the actions! options is not selected) or formulas (but it has to contain a reference to the record that started the process) where the Do you want to execute the actions only when specified changes are made to the record? flag is used to prevent the Process Builder from executing the related actions if no significant change has been made to the record (that is, no field in the criteria condition/formula has changed). This is extremely useful when we don't want to generate multiple actions on subsequent updates of a record, such as an email notification.

As an example, let's configure the second criteria for medium-valued opportunities:



Definition of the second criteria 

Another interesting feature is the option to stop the process when actions have been executed or continue to the next node (if the conditions match):



Actions for multiple criteria

In this example, if a high-value opportunity executes its actions (as we'll see shortly), the next node is evaluated (this is defined by the EVALUATE THE NEXT CRITERIA button, but it can be set to STOP to avoid Process Builder continuation, as you can see in the criteria branch that follows). So, if an opportunity record with an amount of $500 M triggers the Process Builder's automation, since the first criteria requires that the opportunity's amount is greater than $100 M and the second criteria requires an opportunity with an amount of at least $1 M, both actions' groups will be executed.

In the next section, we'll deal with actions and action groups.
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So far, we've seen how we can configure a Process Builder so that it's triggered by conditions on the fields of its triggering record. This is the IF part of the tool. Now, we want to talk about the THEN part, that is, the actions that the automation should execute in response to the IF criteria.

Actions are defined in action groups, which can be of two different types:


	Immediate actions

	Scheduled actions



The first group is executed immediately when the criteria conditions match.

Scheduled actions are executed after a time frame has been defined and they are only available if the Start the Process setting is set to the following:


	Only when a record is created

	When a record is created or edited and the advanced option, Do you want to execute the actions only when specified changes are made to the record? is checked



The time frame can be defined using the Set Schedule action on the Scheduled Actions panel:



Scheduled Actions time frame selection

It is possible to select a time schedule based on a record date/time field or the Process Builder's execution time. We can select a number of days or hours after the selected date/time value and (only for record-related fields) before a given amount of time.

When the execution time is reached and the conditions have been met, the scheduled actions are executed.

You cannot go back in time, so if the scheduled time is less than now, actions are executed as soon as possible.

There are some limitations regarding scheduled actions (as of the Winter '20 platform release):


	You can have up to 20,000 process schedules based on a given field.

	Field-based schedules can't refer to a formula that includes related object fields.

	An organization can execute up to 1,000 groups of scheduled actions per hour. If the limit is hit, the remaining groups are executed in the next hour.

	An organization can have up to 50,000 pending schedules at a given time.

	The current time schedules are executed based on the time zone of the user that triggered the process.

	If the field at the base of a schedule has a null value, the schedule is ignored.

	If a record is deleted and has scheduled actions, these schedules are deleted as well.

	For processes that start when the record is created, scheduled actions are executed even if the initial conditions were changed at the time the schedule was executed.

	Processes based on the SignupRequest object don't support scheduled actions.

	If a scheduled criterion is configured as 0 Days Before a date, the Process Builder engine automatically changes it to 0 Days After the date when you reopen it, but the condition is still valid.



We can define more than one scheduled action, thereby providing different time schedules. This is shown in the following screenshot:



Defining multiple scheduled actions

Here, we've listed all the actions that are available for the Process Builder. In the upcoming sections, we'll quickly explain how they work.
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Select an object type and manually define the mapping for its fields:



Record creation action

Mandatory fields appear automatically on the form.

You can use the current record's related object to set field values.
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In workflows, we used to create field update actions to update record fields and the parent's fields if a master-child relationship was in place. With the Update records action, we can update the following:


	The current record

	Any parent record (whether it is related to a master-child relationship or not)

	Any child record of the current record or any parent object (for example, in our scenario, the Opportunity Products or all the Cases related to the current opportunity's account). The following screenshot shows these:





Record selection on the Update Records action

When selecting to update related child records, we can even select the conditions those records have to match and which need to be updated:



Record update configuration with child objects

In this example, we want to close all the open cases related to the opportunity's account by selecting the condition cases that must match (cases must not be closed) and then the field updates that will be applied to every record (status set to Closed). For this, in the Criteria for Updating Records section, set the value to No criteria–just update the records! in order to update all the records that come from the related children list.
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It is possible to invoke another invocable process. This is extremely useful as it can save you time when dealing with repetitive actions.

In our scenario, we have created a simple invocable process that sets the account rating to hot:



Invokable Process Builder example

The main Process Builder can select this process in order to execute all its actions:



Processes action definition

Select an active process whose trigger object has at least one unique ID field in common with the current object. For us, the Opportunity object shares the AccountId field with the Account object of the invokable process that was selected.

The child process on an immediate action group will receive the record as it was when the process started, while on a scheduled action group, it will receive the last version of the record.
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As you already know, Chatter is a Salesforce collaboration tool that can be built into any record of your organization. This is automatically enabled on any organization created after June 10, 2010.

To find out more about Chatter and how it can leverage Salesforce collaboration, please refer to Salesforce Help at https://help.salesforce.com/articleView?id=collab_overview.htm&type=5.

Posting to Chatter is easy with the Process Builder:



Post to Chatter action configuration

We can select to post to a User (by selecting a specific user or referencing an object field, such as OwnerId or CreatedById), to a chatter group, or to the current record Chatter feed.

The message can contain up to 10,000 characters with text, merge fields, already existing topics, and mentions (up to 25 per message).

To dynamically mention a user based on a record's field value, use @[{!fieldReference}] as the syntax; for example, @[{![Opportunity].OwnerId}].

Remember that if you use Microsoft Internet Explorer 11 (which will be officially deprecated at the end of 2020; see https://help.salesforce.com/articleView?id=getstart_browsers_sfx.htm&type=5 for more details), you won't be able to copy and paste text into a message, so be careful.

Finally, remember not to start the message with a field reference (for example, {![Opportunity].Name}) because that action won't be saved at all. This is a known issue – just add a blank space at the beginning of the message as a workaround.
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Like workflows, with approvals and entitlements, you can send emails using Email Alerts actions. This is shown in the following screenshot:



Email alert action

Simply select an email alert that's already on the system (remember that your organization can send 1,000 email alerts per standard Salesforce license (up to 2,000,000 in total)).
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Do you remember Chapter 12, Automating Record Approval with Approval Processes, when we talked about automatic approval?

You can enter a record into an approval process by using a Process Builder action that's configured like so:



Submitting for approval action

When selecting the approval process, remember that the Process Builder will fail if you select a default approval process in the Approval Process section and no active approval has been set up or if you select a Specific approval process and the entry criteria do not match. In the latter case, flag Skip the entry criteria for this process? if you want to force the current record to enter the approval process while disregarding the entry criteria.

Then, select the submitter, who can be the current user running the process, a user who got it from the record (as shown in our example, this is the Opportunity owner), or any other user in the organization. If the selected user isn't listed in the initial submitter list, the Process Builder will fail.

Finally, insert an optional submission comment.
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A flow can be launched from a Process Builder to make complex automations. The only limitation is that the flow must be an autolaunched flow. Flows will be covered in depth in the next chapter, that is, Chapter 14, Lightning Flows.

To configure a flow action, select an autolaunched flow and set up any relevant flow variables by picking from the current and related records:



Flow action

Remember, only active flows can be selected for this configuration.
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A Process Builder action can execute a quick action (global or object-specific), but is limited by the fact that you can only select Quick Actions that can create or update a record or log a call (Quick Actions can also be used to launch a Lightning component on a record page, which is not something that the Process Builder is capable of doing):

Quick Actions are not covered in this book. Please refer to Trailhead at https://trailhead.salesforce.com/en/content/learn/modules/lex_customization/lex_customization_actions for a quickstart guide and Salesforce Help at https://help.salesforce.com/articleView?id=actions_overview.htm&type=5 for more information.



Quick Actions 

The required fields are automatically added to the Quick Actions Field Values. You can add any other field that is available on the Quick Action definition and select static values (for example, a string or picklist) or reference a related field. In this example, we can create a renewal opportunity by copying the relevant fields from the current opportunity and putting this action into a scheduled action group so that the renewal is created after a given amount of days (let's say, 1 year or 365 days).
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Custom notifications are a great introduction to the summer 2019 release of Salesforce. Here, you can define custom notifications that can be sent to users via mobile or desktop.

To define a custom notification, go to Setup | Notification Builder | Notification Types and click the New button, as shown in the following screenshot:



Custom notification type creation

From here, you can customize a new action on the Process Builder in order to send custom notifications, as shown in the following screenshot:





Custom notification action

When the action is executed, a new notification appears for the selected user or group of users:



Custom notification on the user side

If you click on the notification, you will be redirected to the opportunity.
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If the previous actions are not enough to define your process, you can use an Apex class to execute custom code and implement the necessary algorithm:



Apex action definition

In this example, we are calling a custom Apex class to communicate with the external billing system in order to set up a payment method (this operation can't be done without using custom Apex integration).

The Apex class must contain the @InvocableMethod annotation and must be shaped in a specific way so that it can be called by the Process Builder. Tell your developers to refer to Salesforce Help at https://developer.salesforce.com/docs/atlas.en-us.apexcode.meta/apexcode/apex_classes_annotation_InvocableMethod.htm for more information.
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A process can be set with two different statuses:


	Inactive

	Active, that is, the process cannot be changed, only cloned



When cloning a process, you can clone the current process as a new version (so that it can be activated when your job is done) or as a brand-new Process Builder (this is particularly useful when you're using templates).

We can have up to 50 versions of a given process but only one can be active at a time.

To activate a process (by using the Activate button on the builder), we need to have at least one criteria node and one immediate or scheduled action group; once activated, all the other versions will become inactive.

To monitor pending scheduled actions, click on Setup | Process Automation | Flows and refer to the Paused and Waiting Interviews page. In fact, when a process schedules an action, Salesforce creates a flow interview record and pauses it until the scheduled time occurs. This is why we have to go to the Flows page to get the list of awaiting actions.

To troubleshoot errors on the Builder, we can use the Apex Debug Logs (which we looked at the beginning of this book); they work more or less like they did when we looked at the workflow rule example.

For more details about debugging a Process Builder, please refer to Salesforce Help at https://help.salesforce.com/articleView?id=process_troubleshoot_debuglogs.htm&type=5.
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Before closing this chapter, let's look at the things we need to take into consideration when building automation using a Process Builder.

The first suggestion is to use one automation tool for each object because it becomes very difficult to predict when actions will take place if you have a Process Builder, Apex triggers, and workflow rules active at the same time.

When replacing a workflow rule or an Apex trigger with a Process Builder, remember to deactivate them before activating the Process Builder, otherwise you may get unexpected results, such as the record being overwritten several times or multiple email notifications being sent (we don't want to spam our precious users).

Moreover, use only one record-change triggered process per object. That way, you will have an idea of what's happening behind the scenes, be able to predict the order of execution, and avoid hitting the platform's governor limits.

Transaction governor limits are an important part of the developer life cycle because they state how many operations Apex code can perform when a database transaction is done (that is, a record is created/updated/deleted). Since each Salesforce organization lies with other Salesforce organizations in the cloud, Salesforce has to ensure that no organization consumes too many resources so that the other organizations suffer (an organization can become unstable or slow). By limiting the resources each transaction can consume, Salesforce attains better performance and reduces the chance of system failures.

Governor limits are more than this, but by referring to our scope, we can define the following limits (as of Winter '20 release):


	Total number of SOQL queries: 100

	Total number of records retrieved by SOQL queries: 50,000

	Total number of DML statements (that is, CRUD database operations): 150

	Total number of records processed as a result of DML statements: 10,000



In a Process Builder, a SOQL query is executed on Update Record actions (which can return one record if the update is done on the trigger object or several records if we are getting, for example, all the cases for a given account) and a DML is executed on Quick Actions, Record Creations, or Update Records actions (for the latter, if you update all the cases for a given account, we will have 1 DML, but several records processed on that DML).

This means that it is good practice to combine actions when possible: don't create different Record Updates to update the same object; instead, create one Record Update action that updates all the required fields for the same record.

For a complete list of execution governor limits, please refer to Salesforce Help at https://developer.salesforce.com/docs/atlas.en-us.apexcode.meta/apexcode/apex_gov_limits.htm.

Pay attention and avoid infinite loops; for example, Process A triggers Process B, which creates a new record that triggers Process A, and so on. This is a possible cause of a governor limit outbreak.

Before moving on to the next chapter, take a look at the Automation Champion's Process Builder blog at https://automationchampion.com/learning-process-builder/. From there, you will have access to tens of examples and countless hints that can empower your Process Builder knowledge and expertise.

Process Builder is a powerful tool that can leverage process automation in your organizations and create exceptions in certain situations. This tool should cover all your needs. There's no doubt that Salesforce will push this technology further in its next releases to allow administrators to write complex automation, thus reducing the need for custom development (we'll talk about this in more detail in Chapter 15, The Coding Approach). 
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In this chapter, we've dealt with the Process Builder, a reliable, efficient, and featureful process automation tool that is meant to provide the same features that workflow rules provide, but with enhanced abilities.

Here, we've seen how we can create a new process related to object and trigger events and define criteria to execute immediate and scheduled actions that span from simple record updates to custom notifications or Apex classes.

We also looked at how we can manage Process Builder instances by cloning them and creating new versions. Finally, we looked at some best practices for aligning an action's execution with Salesforce governor limits.

In the next chapter, we'll inspect Flows, which provide even more automation so that we can collect, create, and update Salesforce data using automated actions or user interface forms.
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	What is a Process Builder?

	A set of actions that can be applied to workflow rules

	Another way to call workflow rules

	The natural evolution of workflows 

	A mixture of workflow rules and approval processes





	What is the process trigger event?

	An Apex trigger that's used to start a Process Builder

	The specific event a Process Builder should start on 

	A workflow rule to start the Process Builder





	When defining the Trigger object for a record change Process Builder, what do you need to do?

	Select a Salesforce object 

	Select whether the process starts on its creation and/or when it's updated 

	Select a Salesforce platform event





	When using a platform event trigger, what should you do?

	Select a matching Salesforce object (and the matching conditions) 

	Select the Start the process radio button, but only when the record is created

	There is no need to select the Start the process radio button since platform events cannot be updated; they can only be created 





	What is true when defining criteria?

	You cannot use a formula

	You can use only a list of conditions

	You can use a formula and a list of conditions, or no conditions at all 








	Immediate actions:

	These are executed in the same context as the Process Builder, that is, whether or not the criteria match

	These are executed in the same context as the Process Builder, but only when the criteria match 

	These are executed after a time frame has been defined





	Scheduled actions:

	These are executed in the same context as the Process Builder, that is, whether or not the criteria match

	These are executed in the same context as the Process Builder, but only when the criteria match

	These are executed after a time frame has been defined and the criteria still match at the time of execution 

	These are available on record creation and are updated if the Do you want to execute the actions only when specified changes are made to the record? box is checked 





	Can we define more than one scheduled action group?

	Yes 

	No

	Yes, but only with immediate actions





	What can you do with the Update Records action?

	Update the current record that triggered the Process Builder 

	Update any parent record (only with a master-detail relationship)

	Update any child record (and provide conditions in order to select specific children) 





	What can you do with the Chatter Post action?

	Mention up to 25 users 

	Use merge fields 

	Post to a user, group, or record Chatter feed 





	A Process Builder:

	Can have one of two statuses: Inactive or Active 

	Can have one of two statuses: Inactive or Cloned

	Can be versioned but only one version can be active at a time 
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Lightning flows collect data and perform actions in your Salesforce organization or external system. Their configuration requires point-and click -interactions; no code is required. In this chapter, we will look at screen flows, which collect data from agents or customers (for example, tutorials or wizards), and autolaunched flows, which automatically execute data logic after a record change event (triggered by Process Builder or Apex).

In this chapter, we will cover the following topics:


	How to build a screen flow

	How to build autolaunched flows

	How to manage a flow

	How to debug a flow

	Limits and considerations
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Lightning Flow is one of the most powerful automation frameworks on the Lightning Platform and requires no code. It has countless features and more are added every year. This means that covering every aspect of flows in this chapter is nearly impossible.

That's why, in this chapter, we'll cover the basic concepts of flows and their main building blocks: to make you aware of a flow's power and flexibility. To master flows, you'll need to practice with them. Dedicated resources regarding flows can be found online and in book shops.

As we've already mentioned, with great power comes great responsibility, and flows are no different: if you keep using flows without carefully architecting and designing your processes, you will end up with monster flows, which are hard to maintain and troubleshoot (believe me, this comes from experience).

That's why, when developers are not skilled at working with flows, I suggest that they build Lightning components and Apex Triggers to the same level of complexity they wanted to reach with Flows. This isn't because developers cannot learn about flows and master the subject, but because, sometimes, customers don't even know what they want, and developers quickly find themselves frustrated as they try to adapt a badly architected flow, thus creating a big monster with tens of blocks.

I don't want to scare you, but before you start building a flow, take your time when designing it and ensure that your business process requirements are completely fulfilled (and documented in every step).

The following diagram is an example of a flow (taken from Salesforce Labs at https://appexchange.salesforce.com/appxListingDetail?listingId=a0N3A00000FAB4hUAH):



Flow example

A flow is composed of the following components:


	Elements: These are the functional actions that a flow can execute, such as exchanging data with a Salesforce database, displaying/gathering information from users, or manipulating data.

	Connectors: These connect elements and thus define the path that the flow will be following.

	Resource: These represent any data references that the flow uses throughout its execution.



To start creating flows, go to Setup | Process Automation | Flows and click on the New Flow button. You will see the following screen:



The first step of the Flow creation wizard

The first thing we need to select is the kind of flow we are going to build, which will filter out the different kinds of elements and resources that are supported by it:


	Screen flow: This requires user interaction as it's mainly used to grab data from users (it's like designing custom wizards using no code)

	Autolaunched flow: This doesn't require user interaction as it's mainly used to execute complex process logic (this can be triggered via Process Builder, Apex, or REST APIs)



While there are other kinds of flow types, we'll be concentrating on the screen flow and autolaunched flow types here as they will cover 90% of your needs. However, if you want to find out more, please refer to Salesforce Help at https://help.salesforce.com/articleView?id=flow_concepts_type.htm&type=5.
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Let's build a simple screen flow so that we can gather contact and account data from the user's interactions by using the Cloud Flow Designer (this is the new version of the old Flow Builder app and was introduced in Spring 2019). This is shown in the following screenshot:



Cloud Flow Designer

Grab the Screen element and drop it onto the flow canvas. The specific element's modal will appear, as shown in the following screenshot:



Screen element modal

Add a label and a unique API name for the modal (this is automatically filled in for you when you leave the focus of the label input).



We'll be creating a form here, so let's start by adding the Name, Email, Phone, and Address input components, as shown in the following screenshot:



Screen element with form components

For each component, provide a valid API name. In this example, we have used the contact_component_type format; for example, contact_name or contact_phone. In flows, all the input components are considered variables or resources. For example, you can use the contact_component_type variable to fill in another component.

Click the Done button to return to the canvas.

Next, we need to define that we are going to put our values into a Contact object, so we need a resource that will host the values that are grabbed from the screen element.

On the Flow Designer's Toolbox, click on the Manager tab to show the list of resources and elements that have already been defined on the current flow (you will see the components that we just added):



Manager tab of the Cloud Flow Builder toolbox

Now, click on the New Resource button; the New Resource modal will appear:



New Resource configuration modal

On this modal, select the following values to configure a new flow variable of the Contact type:


	Resource Type: Variable

	API Name: Contact

	Description: Customer's contact details

	Data Type: Record

	Object: Contact



Spoiler alert: Now we have a brand-new contact record that will be used to create a Salesforce contact at the end of the flow.

To link form components to the contact variable, double-click on the screen element. Then, for each component, click on the corresponding attribute to tell the screen element where each value should be grabbed from:



Linking screen components with variables

For this example, we'll be configuring the following attributes:


	Name component:

	First Name: {!contact.FirstName}

	Last Name: {!contact.LastName}





	Email component:

	Value: {!contact.Email}

	Required: {!$GlobalConstant.True}





	Phone component:

	Value: {!contact.Phone}





	Address component:

	City Value: {!contact.MailingCity}

	Country Value: {!contact.MailingCountry}

	Postal Code Value: {!contact.MailingPostalCode}

	State/Province Value: {!contact.MailingState}

	Street Value: {!contact.MailingStreet}







Repeat this configuration for the Store Output Values attributes section of each component's value to tell the flow engine where the data should be stored:



Setting output attributes

Why do we have this double configuration?

The first configuration is used to get the component's data from an already defined variable, while the second configuration sets up where the component's data should be stored. In our example, the two configurations match.



But why do you need to do this? You may want to get the component's initial values from the previous elements, which may have stored another kind of data. In our scenario, we are doing this so that we can go from the input screen to the verification screen and back without losing the data that we've inserted (using the Previous button on the flow screens). In other words, we'll go back and forth without losing any form fields.

In our scenario, we'll be using the email field as the unique field for contacts (for the email component's Required attribute, we selected the true global value):



Attribute definition using global values

Close the modal and link the Start element to the New Customer Info screen element by dragging the white circle of the Start element to the white circle of the next block, called New Customer Info, as shown in the following screenshot:



Linking flow elements

Now, we need to create a new screen element. This is where we'll be reviewing the data we've just filled in:



Review screen element

This element contains a Display Text component, which is used to display the data stored in the contact variable.

Next, link this element to the previous one:



Simple flow example completed

At the moment, we don't have any database interaction, but we can test it anyway by clicking the Run button at the top of the Cloud Flow Designer (remember to save the flow first). To do this, compile the form with some values:



Example flow – input form screen

Click Next to go to the review screen:



Example flow – review screen

If you repeatedly click the Previous and Next buttons, you'll see the form keeping its data, thanks to the previous configuration of the value and output value attributes of the screen components.

Did you try to leave a non-required field blank? If so, you should have received an error message (and an email message with a log) stating that "The flow failed to access the value for contact.field because it hasn't been set or assigned." This is just Salesforce telling you that the variables associated with that input box were not initialized.

Flow variables need to be initialized before we can use them.

To initialize a variable, we'll be using the Assignment element and appending it between the Start element and the New customer info element. Let's see how we can do this:



New assignment element used to initialize the contact variable

In our example, the element is being configured so that it assigns all the required fields to the empty string global variable, which a safe way to initialize a value to the empty value (use this global variable instead of a blank text input value):



Contact variable initialization

 The next step is adding the account's data.



Create a new screen element called account details with the following components:


	Text component:

	 Name: Account name

	 API name: account_name

	 Required: True

	 Default value: {!account.Name}





	Text component:

	 Name: Duns Number

	 API name: account_duns

	 Required: True

	Default value: {!account.DunsNumber}





	Currency component:

	 Name: Annual Revenue

	 API name: annual_revenue

	 Required: False

	 Default value: {!account.AnnualRevenue}

	Decimal places: 2







The following screenshot shows the screen element's account details:



Account details for the screen element

Have you noticed that none of the components have the Set Output Values attribute section? This is because these are simple components that do not convey complex logic.

Does this mean that we cannot set text or currency components for variables like we've done for the contact details screen?

The answer is that we can; however, we need to use the assignment element again to map the form components to the proper variable fields. Let's look at how we can do this:

Create a new resource variable of the Account type by going to Toolbox | Manager | New Resource:



New account resource definition

Next, create a new Assignment element so that you can store the screen components, values in the account resource:



Components being assigned to variables

Remember to update the Contact Defaults element in order to initialize the account fields as well:



Contact Defaults element screen with new defaulted values for the account resource

Now, let's modify the customer info verification screen so that it displays the account data:



Data verification screen

Finally, detach the Customer info review and link everything together, as follows:



New flow configuration with account data

The whole flow can now be summarized in the following steps:


	Initialize the contact and account data

	Get contact details

	Get account details

	Finalize variable assignment

	Review the data



For the last few steps, we'll be creating some logic to handle contact/account creation.

First, we need to know whether the contact and account are already in our database.

We'll be using the Email field on the contact and the Duns Number on the account. Initially, they were unique fields.



For this, we need a Get Records element that can query a given object type based on specific conditions. 

We'll be creating a Find Contact by email element with the following configuration (this is shown in the following screenshot):


	Label: Find Contact by email

	Get Records of This Object:

	Object: Contact (name of the object that the element will query)





	Filter Contact Records:

	Condition Requirements: Conditions are Met

	Field: Email

	Operator: Equals

	Value: {!contact.Email}





	Set Contact Records:

	Sort Order: Not sorted (we don't need sorting)

	How Many Records to Store: Only the first record (this is based on the fact that we consider the email field to be unique across all the contacts)

	Where to Store Field Values: In separate variables (we want to get the contact ID field only; the rest of the contact data will be received from our flow)

	When no records are returned, set specified variables to null: Set this to true so that if no contact is found, no value is set on the variables we'll define in the next section





	Select Variables to Store Contact Fields:

	Field: ID field of the contact object

	Variable: {!FoundContactID} (this text variable has been created inline and will contain the matched contact, if there is one)







The following screenshot summarizes this configuration:



Get Records screen configuration for contacts

Create another Get Records element for the Account object with the same configuration that's shown in the preceding screenshot; the only things we need to change are the object type (which should be set to Account), the matching condition based on the Duns Number field (instead of the Contact.Email field) and the new FoundAccountID text variable, which we will use to store the matching Account ID (instead of the FoundContactID variable).

Now, based on the fact that the account has not been found, we can create or update a new record.

Connect the Customer Info Review screen to the Find Contact By Email element and the Find Contact by Email element to the Find Account by Duns Number element.

Let's create a new Decision element that will decide on whether the account is created or updated:



Decision element on the Account not found condition

Here, we have two outcomes (we can have more, but in our scenario, we only have a two-way decision): that is, either the account has been found or it hasn't, depending on the FoundAccountID variable value (the Account found outcome has no conditions as it is the else path of the Account not found outcome). Use the EmptyString global value whenever you need to check null/empty values.

Connect the Find Account by Duns Number element to the Account to be created? decision element.

Let's create a Create Records element so that we can create the account and an Update Records element so that we can update the account (they are quite similar):



Create Records screen configuration for the account record

Connect the Account to be created? element to the Create Account element and select the Account not found outcome.

Before connecting the Update account element, we need to set the ID of our account record with the FoundAccountID value (we are going to be doing an upsert).

Then, we need to create a new Assignment element to set this value:



Setting the account's ID

Now, connect the Account to be created? element to the Set Account Id assignment screen and select the Account found outcome. Then, connect it to the Update Account element.













At this stage, we have created/updated the account record. We need to do exactly the same for the contact record, but with a few modifications. For this, we need to do the following:


	Create a new Assignment element to set the contact's account ID with an assignment set to {!contact.AccountId} Equals {!account.Id}. This has to be connected to the account's Create/Update elements of the previous flow branch.

	Create a new Decision element (contact to be created?) based on the FoundContactID variable with two outcomes: Contact not found and Contact found. This new element will follow the previous Assignment element.

	Create a new Assignment element to put FoundContactID into our contact variable.

	Create a Create Records element to create a brand-new contact.

	Create an Update Records screen to update our contact with its old ID.

	Create a final screen to tell the user that customer acquisition has been completed.

	Create an error handling screen to tell the customer whether any of the database operations (the Get Records or Create/Update records elements) went wrong.



In order to show flow error messages, we need to use the $Flow.FaultMessage global variable, as shown in the following configuration for the Error Message screen:



Screen to show flow error messages

If you followed previous instructions correctly, this is what you will have:



Final flow example

Mission accomplished – easy, eh?

So far, we have created a few actions, but the flow has already become a bit messy. The secret is designing simple flows that can be linked with one another using the subflow element, which can call subflows.
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We can connect data between flows using input/output resources. When you set up a new resource, you can specify whether that resource can be seen from outside its flow, as shown in the following screenshot:



Setting our resource's availability

Let's say we want to create a flow to help sales reps create opportunities. The first step would be to get customer data and then use that data to compile the opportunity object. Our previous New Customer Info flow can be configured to have the contact and account resources set as input and output variables that can be accessed outside of the flow itself (so that they're accessible from the other flows that are connected to it).

In the new New Opportunity flow, we start by gathering account details that are not used to identify the account (for example, the company's website, or any other field that is not set to empty in the first assignment screen of the New Customer Info subflow) and that we actually want to store in the account record. To do this, we simply created a new screen element and a new tempAccount resource to store those fields.



By adding a new subflow, we are selecting the whole customer identification form without creating every element again, as shown in the following screenshot:



Subflow configuration

After selecting the New Customer Info flow, we can set up the input variables (in our scenario, this is only the account resource), along with two new resources for the output account and contact resources coming from the subflow:



Output Values definition for a subflow

This way, when the New Customer Info flow ends, we are able to take account and contact data and use it in our opportunity flow. We can even create a new flow for service management, which creates a case, and still use the New Customer Info flow to identify the customer.

Cool, huh? This may seem complicated at first sight, but hopefully, this section has proved otherwise.
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What if you don't need a user interface but want to implement complex automated logic for your records?

This is where the autolaunched flow type comes into play. Here, we can define a Process Builder with a flow action to trigger the flow logic when a specific event occurs on an object type (for example, an opportunity is created).

The toolbox changes slightly for autolaunched flows:



Autolaunched flow toolbox

The Screen element disappears, while the Pause element is added to the Logic elements section.

This particular element, which can only be run on autolaunched flows, is used to put the logic in a waiting state until specific conditions are met.

It is composed of the following:


	One or more pause configurations: These define (pretty much like we've seen in the Decision element) different paused paths that can be resumed with specific configurations:





Pause configuration and conditions in the Pause element


	One or more resume events: These define the events that resume the flow for a given path; they can be based on a simple date/time value (fixed or resource-based) or on a platform event:





Resume event for a given pause configuration

Here is a quick example:



Example of an autolaunched flow with a Pause element

This flow, coupled with a Process Builder on the opportunity object, sends an email alert (using an Email Alert action):


	7 days after the Close Date for opportunities with an amount greater than $1M

	14 days after the Close Date for opportunities with an amount greater than $100k and less than $1M

	No notification if the opportunity is less than $100k

	Updates the opportunity's Notification Date (a date/time custom field) when the flow has completed



The flow is configured like so:


	The opportunity resource, which is of the variable and record type (of the Opportunity type), is available as an input resource (it can be passed in from the calling Process Builder).

	A Pause element, which specifies three configurations:

	One for an amount greater than $1M with a 7-day resume event (Big Deal).

	One for an amount greater than $100k with a 14-day resume event (Mild Deal).

	A default one with no resume event







This is the configuration of Mild Deal pause conditions:



Pause Configuration for mild deal path


This is the configuration of the Resume event for the Mild Deal path:





Resume configuration for mild deal path


	Three Action elements for opportunity notification and one for Pause element failure (even the Pause element can fail). To do this, select the Action element, filter the actions by Type, select Email Alert, look for an already defined Email Alert action (we saw these when we talked about Workflows, Approvals, Entitlements, and Process Builder), and then set up the record ID, which should be the base for the email alert:





Email Alert action element configuration


	One assignment element to assign the current flow date/time to the Notification Date custom field:





Assignment element configuration


	One Update Records element to update the opportunity with the new assignment.



If the opportunity has an amount greater than $100k, an email alert is sent 7 or 14 days after the close date (depending on the actual amount); if the amount is lower, no email is sent. Regardless of whether or not the email is sent, the opportunity's Notification Date custom field is set up with the current flow's execution date/time, which will be set:


	to the current date/time of flow execution for low deals

	to the opportunity's Close Date field, plus 14 days (as for the resume event), for mild deals

	to the opportunity's Close Date field, plus 7 days, for big deals (again, as for the resume event)



This means that the final Update Records element is executed in different contexts, depending on the path that the flow has passed through.

When the flow is paused, it is listed in the Paused and Waiting Interviews section of the Setup | Process Automation | Flows page:



Paused flows list

Now, you should have all the key elements so that you can start building your flows.

Unfortunately, it wasn't possible to cover all the properties and configurations that are available for flows. To deepen your knowledge of these additional elements, resources, and operators, please refer to Salesforce Help at https://help.salesforce.com/articleView?id=flow_ref.htm&type=5.
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Like any other automation process, a flow can be activated and deactivated. It supports versioning (and so cloning is a good choice if you wish to experiment with different versions) and, as in Process Builder, only one version of a flow can be active at a given time.

A flow can be distributed in the following ways:


	A Lightning page using the standard flow component from the Lightning App Builder

	A record quick action using the Flow action type

	In the Lightning Console

	In the utility bar so that the flow is available from any page of the given Lightning app

	By URL (for more details, please refer to https://help.salesforce.com/articleView?id=flow_distribute_internal_url.htm&type=5)

	Using a custom Aura component (ask your developer about how you can do this)

	Using a custom Visualforce page (ask your developer about how you can do this)

	Using Process Builder, a workflow with a flow trigger (beta feature), and Apex and REST APIs for autolaunched flows



When a flow fails, Salesforce sends a detailed email to the admin who last modified the flow or to the Apex exception mail recipients (this can be set up from Setup | Email | Apex Exception Email). You can choose which recipients to use from Setup | Process Automation | Process Automation Settings:



Flow error email recipients definition

I suggest that you select Apex Exception Email Recipients to prevent common users from receiving error log mail messages.
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As with any other feature, before releasing a flow into production, remember to test any available path so that you don't run into any unexpected surprises.

Debugging a flow is quite straightforward; select a flow and click on the Debug button. A new window will open:



Flow debugging options

If the flow has inputs that are not collections or record variable resources, you can set them up on this initial box (like in the picture above).



When you click Run, the flow is executed. On the right-hand side of this window, you can take a look at the whole context:



Debugging a flow

After each Next click, you'll see the right-hand side being updated with new data for each element that composed the flow.

Remember that, even in debug mode, transactions are committed to the database, so be careful when debugging in production.



            

            
        
    
        

                            
                    Transactions and governor limits

                
            
            
                
Do you remember what we said about governor limits for Process Builder?

The same considerations apply for flows as well.

DMLs (or update/create/delete actions) are done when we use Create/Update/Delete Records elements or Actions (such as quick actions to create a Chatter post), while SOQL queries are done when using, for example, the Get Records element.



One of the best coding practices is to bulkify coding, that is, avoiding repetitive SOQL queries or database operations one after the other and preferring to use a single database operation to commit more than one record at a time.

The cool thing about flows is that their engines are automatically bulkified, so if you make a Create Records element that executes after a massive record operation on the system (for example, massive data loading that triggers for each record of Process Builder that calls a flow action), then chances are, the system will bulkify the flow interviews, thereby keeping your transactions under governor limits as much as possible.

For more details about flow bulkification, please refer to Salesforce Help at https://help.salesforce.com/articleView?id=flow_concepts_bulkification.htm&type=5.
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Before closing this chapter, please take note of some of the limits that flows have (as of the Winter 2020 release – some depend on your Salesforce edition):


	Max number of paused/waiting flows: 30,000-50,000.

	Max UI flows per monthly executions: 2,000-20,000,000.

	Max non-UI flows per monthly executions: 10,000,000-10,000,000,000.

	Versions per flow: 50.

	Total flows: 5-4,000 per flow type.

	When a flow is added to a Lightning page, don't add an action (such as a record edit) before the first screen element; this will help you avoid unwanted actions being performed without the user actually being aware of them.

	When using change sets or the metadata API, a flow is deployed in an inactive state (and users can't run it), so remember to activate flows if a Lightning page contains a flow after its deployment.

	When a flow is used within a Lightning page, the following variable types are not supported: collection, record, and record collection. Each component only supports the input variables that are manually entered. The text input accepts a maximum of 4,000 characters.



Take a look at Salesforce Help at https://help.salesforce.com/articleView?id=flow_considerations.htm&type=5 to find out more about the limits of flows, as well as what to take into consideration.
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In this chapter, we have learned how to build complex business logic using a declarative approach (that is, the point-and-click approach) and used flows with and without a user interface. We also learned about the key elements and resources that compose flow automation and the considerations we should take into account regarding how to manage a flow, how to test it, and its limits. Everything that we've learned about in this chapter will help us collect data in a certain flow.

In the next chapter, we'll complete the Process Automation section of this book by introducing automation from a coding approach.
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	What is a flow?

	An automation tool so that we can use Apex code more easily

	Something we can use to build complex automations with or without a user interface

	A point-and-click process automation tool

	An evolution of workflows





	What is a flow composed of?

	Resources

	Trigger objects

	Connectors

	Elements





	What can we use to define a variable in a flow?

	A connector

	A trigger

	An element

	A resource





	A flow that has no user interface is called a what?

	A user provisioning flow

	An autolaunched flow

	A screen flow

	A contact request flow








	What is a screen element used for?

	To present an input form

	To present a decision branch

	To pause an autolaunched flow





	How can a Salesforce Object record (for example, an opportunity) be stored?

	In a resource of the variable type

	In a resource of the constant type

	In a resource of the record data type





	How can we set variable values?

	Using a Create Variables element

	By configuring the component's output value attributes on a screen component (if this is supported)

	Using an Assignment element

	Using a Decision element





	How can we assign a variable a blank value?

	Use {!$GlobalConstant.Null}

	Use {!$GlobalConstant.False}

	Use {!$GlobalConstant.EmptyString}

	Leave the text input blank





	If we wish to query records, which element should we use?

	Records Search

	Search for Records

	Query Records

	Get Records





	How can we split flow paths?

	Use a Decision element

	Use a Split element

	Use a Pause element





	How can we upsert a record?

	Use a Decision element

	Use the Update Records element

	Use the Create Records element

	Use the Upsert Records element








	Which of these statements is true about autolaunched flows?

	They are used to automatically execute business logic without the use of a user interface.

	They can be triggered by Process Builder or an Apex trigger.

	They can use Screen elements.

	They can use Pause elements.
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When deeper customization is needed, the coding approach is a win-win situation. In this chapter, you will learn how Apex triggers can provide complex automation for your processes when a point & click approach is not enough. Also, we will see how to evaluate Visualforce and Lightning Components customizations (which you won't be required to develop unless you want to learn to be a developer) when user interface constraints require coding magic.

So, in this chapter, we'll cover the following topics:


	What Apex triggers are and how they are shaped

	The order of execution of automation on the Lightning Platform

	The frameworks that can be used to implement custom user interfaces
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All the automation we have seen so far is related to rules that are defined to interact with record change events (called DML events, or Data Manipulation Language events). To sum up, these are the topics we've already covered in the previous chapters:


	Workflow rules: They execute actions on the originating record (or on its master record) when certain criteria on the originating record applies.

	Approval processes: They define entry criteria that are used to determine whether a record should be further evaluated by approvers (we configure criteria and actions as well).

	Process Builders: Like workflow rules, they are based on record events such as insert and update (but also on platform event creation), but they can execute actions on a wider variety of records (the record itself, its parents, or its children). Also, the kinds of actions available vary from updating a record to launching another Process Builder or an autolaunched Lightning flow.

	Lightning flows: They are used to create complex algorithms without any lines of code and can be launched from a Process Builder, which becomes its triggering criteria, and so the flow is called an autolaunched flow) or can be launched from another Lightning flow. Flows can also be used to create wizards composed of multiple steps to grant user input (but in this case, we can't talk about process automation but rather in user experience customization).



But what if you need to execute an algorithm involving a complex logic that cannot be executed from the aforementioned tools?

You have two choices:


	Unleash Apex actions from Process Builder or Lightning Flow (which is where Salesforce is going to be in the near future).

	Unleash a complete Apex customization with Apex triggers.



The first approach is limited by how Process Builder/Lightning flow is executed, while Apex triggers deliver more fine-grained control of what's happening on the database.

Before explaining the pros and cons of Apex triggers (and a quick tour of how to build one, which we'll hack together), we'll need to understand a basic concept of automation, the order of execution of automation within the Lightning Platform.
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We can basically do five different operations on Salesforce records:


	Insert

	Update

	Upsert (which is just an insert or update operation, depending on the fact that the record may already be in the database, given a unique field such as its ID)

	Delete

	Undelete





While the delete and undelete operations have never been mentioned when we talked about automation (and this is one of the reasons Apex triggers are most suitable for certain scenarios), insert and update operations (and upsert) follow a determined order of events (which should become your mantra when designing automation) as follows:


	The original record is loaded from the database (or a new record is initialized in case of insert).

	The new field values coming from the DML request (whether it comes from the Save button on a page layout, from a Process Builder or workflow rule, or from Apex code or a SOAP/REST API call) overwrite old values:

	If the record is updated/inserted from the user interface (for example, page layout), the Salesforce engine executes some system validations to check the record before submitting it:

	Checking required fields defined at the layout level or the field level

	Field format validation (for example, the email field)

	Field length





	If the record comes from Apex code or a REST/SOAP API call, Salesforce only validates foreign keys and checks whether they refer to the object itself (for example, it checks whether the Case.ParentCase field refers to the object itself. They are usually called circular references and are not allowed.).








	Any Apex trigger is executed with the before event: without going into further detail, Apex triggers respond to events that occur around a record's database commit. The before event happens right before the record is saved into the database but not actually committed.

	All validation rules are run, both system (required fields at the field level) and user-defined ones. In this step, layout-specific rules are not enforced again.

	Duplication rules (refer to Chapter 7, Improving Data Quality with Duplicate Management) are evaluated, and if the block action is in place and a duplicate is found, the record is not saved at all and this flow breaks.

	The record is saved to the database (but not yet committed).

	Any Apex trigger is executed with the after event.

	Any assignment rules are executed. We haven't talked about assignment rules. They are just used to assign cases and leads to the proper users/queues. Refer to Salesforce Help at https://help.salesforce.com/articleView?id=creating_assignment_rules.htm&type=5 for more details.



 


	Any auto-response rules are executed. They are used to send quick email responses to customers when a lead or case is created. Refer to Salesforce Help at https://help.salesforce.com/articleView?id=creating_auto-response_rules.htm&type=5.

	Workflow rules are executed: no order of execution on workflow rules is enforced, as we already said we cannot determine which workflow rule is run first.

	If workflow rules execute field update actions, the record is updated a second time, leading to the following automation chain:

	Before and after trigger code is executed one more time (and only one).

	Standard validation rules (such as on required field) are reevaluated (custom validation rules and duplicate rules are excluded from this round).







This means that you can create records with invalid field values according to validation rules: take this into account when troubleshooting issues.


	Process Builder is launched along with autolaunched flows: if a process or flow executes an update or insert, the affected record walks through this path one more time.

	Escalation rules are executed. This is used for allowing a case to be escalated if certain conditions are met. Refer to Salesforce Help at https://help.salesforce.com/articleView?id=rules_escalation_create.htm&type=5.

	Entitlement rules are executed (refer to Chapter 6, Service Cloud Applications).

	If a parent record's roll-up fields need to be updated or is part of a cross-object workflow, the parent is then updated and walks through this same order of execution path.

	If a grandparent record needs to be updated (because of a roll-up field or another cross-object workflow on the parent), it is updated and walks through this same save path.

	Criteria-based sharing rules are evaluated (refer to Chapter 1, Secure Data Access).

	The record is committed to the database (meaning that nothing can go wrong from now on, and the record is finally available to anyone in the organization with its new values).

	Any post-commit logic event is executed, such as sending emails.





With a recursive save (that is, the same record that started this path is updated in one of these steps), step 8 to step 16 are skipped and only executed for the first iteration.
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In the previous section, we saw that the order of execution of Salesforce automation has to deal with all of the available automation tools within the Salesforce platform and that Apex triggers are called twice, before and after the record is saved to the database.

This is one of the pros of using Apex triggers:


	Before save events are not available on Process Builder actions. That is, on Process Builder, any action or logic is done only after the record has already been saved to the database; with before triggers, we can implement complex logic that deals with unrelated objects and that can be used to validate records in a better way. The example I usually use is validating Italian fiscal code: the code is composed of characters that come from the first name, last name, date of birth, a code that refers to the town of birth (called the Belfiore Code), and a check character (more details at https://en.wikipedia.org/wiki/Italian_fiscal_code_card). The algorithm is quite complex, so it is not suitable to be developed using validation rules (I bet there is an awesome administrator out there someone who can do it, but believe me, it would be easier using Apex code): that's why the before trigger is the best place to validate whether your Italian customer has a valid fiscal code. If you try to make a SOQL query asking for the current record from within the before trigger, you won't find anything, as the record has not been saved yet. The before trigger is also used to fill in current record fields without the need for further DML operations, just like setting a default value or a formula value in a custom way: if you change a value or a field in a before trigger, the system considers it as a new value that comes from the original save request.

	After save events happen only after the record has already been saved to the database (but not yet committed).



Another important feature of triggers is the possibility of accessing new and previous values of a given record: that is, if you update the Account.Name field, you are able to get the old and new values at once (we'll see it shortly), and this allows a more complex scenario of record validation.



When a trigger is executed (whether it is in a before or update event), all records for the given save action are passed through: this can be easily tested using some Apex code (running anonymously from the Developer Console, as we have seen in Chapter 2, Auditing and Monitoring) or using Data Loader by creating/updating more than one record at once. While in tools like Process Builder we have an all or none approach, that is, if something goes wrong everything is rolled back, while using Apex triggers you can selectively make a record pass the save process (while the rest of records won't), so partial success is possible and easily achievable.

Finally, delete and undelete operations are only available through Apex triggers: you can develop a complex cascading delete action (for example, by deleting the parent record or even physically unrelated records), or simply restore a record with an undelete operation and simultaneously alter the record itself to keep track of the undeletion (for example, undeleting an opportunity may need the close date to be postponed to a future date).

One last thing that's useful for developers is that, using triggers, you can get a full and precise debug log that allows a developer to uncover a bug easily, while using Process Builder and Lightning Flow error messages are more generic and usually more difficult to address (and even worse if automation logic simultaneously involves multiple automation tools).

One of the main rules when using Apex triggers is to have only one trigger per object: if you have more than one, you won't know which trigger is executed first. For example, let's say you have two triggers on an opportunity object, both related to the after save event:


	The first trigger gets all the opportunities related to an account and updates a field on that account, setting it to the overall sum of opportunities (without considering their stage or closure status) created in the last month.

	The second trigger is used to delete a set of opportunities related to the same account that in the last month has been lost.



As there is no way to determine which trigger is run first, you can have trigger 1 executing before trigger 2 or vice versa, delivering a significantly different result.

In fact, if trigger 1 is executed first, it will sum all the opportunities of the last month, including the lost ones, which are then deleted by trigger 2.

If trigger 2 is executed first, the lost opportunities are deleted before trigger 1 sums the amounts, delivering a potentially lower sum.

The solution is to merge the code into one trigger, delivering a more stable and predictable code.
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So far, we know that a trigger is defined by the following:


	An object type

	One or more events (before, after)

	A DML action (insert, update, delete, and undelete; upsert is just a short way to say do an insert or an update if the record already exists)



This is more or less the code involved in a trigger's definition:

1. trigger OpportunityTrigger on Opportunity (before insert, before update, 
2. before delete, after insert, after update, 
3. after delete, after undelete) {
4.     //code goes here...
5. }

All possible event combinations are referenced:


	Before events support insert, update, and delete operations.

	After events support insert, update, delete, and undelete operations.



If you want to refer to the specific event or operation, you would go with the Trigger keyword like this:

 1. trigger OpportunityTrigger on Opportunity (before insert, before  
 2. update, before delete, after insert, after update, after delete, 
    after undelete) {
 3.     if(Trigger.isBefore){
 4.        
 5.         if(Trigger.isInsert || Trigger.isUpdate){
 6.             //before logic goes here...
 7.         }
 8.
 9.         if(Trigger.isUpdate){
10.             //before logic goes here...
11.         }
12.     }else if(Trigger.isAfter){
13.         if(Trigger.isUpdate || Trigger.isInsert){
14.             //after logic goes here...
15.         }
16.     }
17. }









As an experienced admin, I bet you get what it's all about: it's just a simple algorithm with a bunch of if statements that checks whether we are in a before or after event and, within each event, checks for a specific DML operation (the double slash indicates a comment, code that is never executed but is used to clarify what's happening, and is a language feature that's available in formulas and validation rules as well). When the trigger is fired (as we've seen in the order of execution list of automated actions), all the trigger's code is executed, and it is important to define which lines of code may make sense for the before insert event but not for the after update event, and vice versa.



            

            
        
    
        

                            
                    The before event

                
            
            
                
Where is the record that is being saved?

The Trigger keyword comes in handy as well and gives us access to current record values (and even to old ones):

 1. trigger OpportunityTrigger on Opportunity (before insert, before  
 2. update, before delete, after insert, after update, 
 3. after delete, after undelete) {
 4.     
 5.     //current record (supposing only one opportunity can 
        be saved at once)
 6.     Opportunity currentOpp = Trigger.new[0];
 7.
 8.     //treating before and after events separately
 9.     if(Trigger.isBefore){
10.       
11.         //following logic 0runs in before insert and update
12.         if(Trigger.isInsert || Trigger.isUpdate){
13.             
14.             //error if opportunity has a negative amount
15.             if(currentOpp.Amount <= 0){
16.                 //the addError() method is used to break the save 
                    process 
17.                 //and is shown to the current user on the page layout 
18.                 currentOpp.addError('Invalid negative amount on 
                    opportunity.');
19.             }
20.         }
21.
22.         //folowing login runs only for before update
23.         if(Trigger.isUpdate){
24.             
25.             //gets the old values for an opportunity
26.             Opportunity oldOpp = Trigger.old[0];
27.
28.             //error if opportunity amount is discounted of more than 
                50%
29.             Double newAmount = currentOpp.Amount;
30.             Double oldAmount = oldOpp.Amount;
31.
32.             if(newAmount > 0 && oldAmount > 0 
33.                 && newAmount < (oldAmount * 0.5) ){
34.                 currentOpp.addError('Discount policies 
                    forbit discounts '
35.                 + 'higher than 50%. Please review the deal. '
36.                 + newAmount + ' vs '+oldAmount);
37.             }
38.         }
39.     }else if(Trigger.isAfter){
40.         if(Trigger.isUpdate || Trigger.isInsert){
41.             //after logic goes here...
42.         }
43.     }
44. }

We have covered only the before event.

What's happening?

Line 1 creates a new variable. A variable is just a temporary place where you can store a piece of data in Apex. It can store complex types such as Salesforce objects or simple types such as a string, an integer, or a date, for example.

Our first variable has the opportunity type, and it will contain the current opportunity record (supposing only one record is in the context of current trigger execution) that is taken from the Trigger.new property.

This property is a list of records of the opportunity type that contains all records that are part of the current trigger execution (and that have the most recent field values). A list is just a complex Apex type that is used to store a set of items of the same type. These elements can be taken using the [n] operator, where n is the element's index, which spans from 0 (the first element) to the maximum number of elements minus 1 (the last element).

Basically, on line 1 we are storing the first element of the saved opportunities in a single variable of the opportunity type called currentOpp.

On line 8, the before event section starts, and on line 11 we are executing a piece of code for insert and update operations. Basically, if the current opportunity amount is less than 0, we add an error to the opportunity stating that the value is not correct. This check could be done using validation rules as well.

The addError() method (a method is another way of calling a function, as you saw with formulas and validation rules, but methods are related to a specific Apex object) is used to attach an error to the record (that is displayed on the page layout, as we'll see shortly), flagging it as not committable to the database, thus interrupting the order of execution. We saw this in the previous section.

From line 23, we are concentrating on the before update condition (that is, if we create a record, this piece of code won't be executed). We can see a new variable that stores the old valued opportunity (Trigger.old is a list just like Trigger.new, but it contains the opportunities with the old values) and two new double variables that contain the new and old values.

The Trigger Apex class supports many static variables that can be used to understand the executing context: the most common ones are Trigger.newMap and Trigger.oldMap, which convey the same records as Trigger.new and Trigger.old but using a special Apex class called Map, which organizes records based on their Salesforce ID field (which in some algorithms is really useful). For more information, refer to Salesforce Help at https://developer.salesforce.com/docs/atlas.en-us.apexcode.meta/apexcode/apex_class_System_Trigger.htm.

Why has the oldOpportunity variable been defined inside the Trigger.isUpdate if statement and not just after the currentOpp definition? This is because insert operations do not convey an old value (there is nothing on the database so far), thus accessing the Trigger.old list in an insert operation leads to a critical error on Apex execution, which interrupts trigger execution and prevents the whole save operation from closing.

The two newAmount and oldAmount variables are then compared, and if the new amount is less than 50% of the previous amount, an error is attached to the record (this match could have been implemented using a validation rule as well).



Let's test it out:


	Open the Developer Console (click the Settings icon and then select the Developer Console item). When the console loads, click on File | New | Apex Trigger, select the Opportunity sObject, and call it OpportunityTrigger:





Trigger creation


	Now copy the whole code in the previous example (or cut and paste it from the book's GitHub repository) and click File | Save or just Ctrl + S on your keyboard. If you have made some errors while writing your code, you'll see where the error lies on the Problems tab:





List of problems generated by miswritten code

Line 5 simply didn't terminate with a semicolon (required by Apex syntax), and this leads to a chain of errors on the subsequent lines: if we add the semicolon, all the compile errors disappear.

Do you remember debug logs from Chapter 2, Auditing and Monitoring? When we open the Developer Console, a new debug log is opened on the fly (have a look at the Logs tab):



Debug logs on the Developer Console


	Now that the trigger is in place, don't close the Developer Console window. Instead, jump to the CRM and create a new opportunity (or update an existing one) with a negative amount:





Trigger error for negative amount value


	Now save the opportunity with a positive value (let's say $1,000) and then try to update the amount with $400 (which is lower than 50% of the original value):





Trigger error for business rule on the amount field

The trigger logic worked as we expected! What if we try to delete the record?



Unexpected error when deleting the opportunity

How's that?

This is related to how the trigger is written. Let's jump back to the Developer Console and the Logs panel:



Debugging log after an unexpected record on a save operation


	Double-click on the row whose Status shows Attempt to de-reference a null object (one of the ugliest errors a developer can face, not because it is not recoverable but because it means that they haven't designed their code in the best way). Scroll down on the Execution Log or use the Filter input box and write FATAL_ERROR:





Filtering a debug log

This is called an unexpected exception: exceptions are a way that Apex uses to tell the developer that something went wrong, and the code failed to execute as expected.

The problem is related to OpportunityTrigger on line 5, where the currentOpp variable is being set. So, what's the problem?

We are doing a delete operation and the trigger is set up to support it (its definition supports the before delete and after delete events), but the delete operation does not contain any new value, so if we actually had to handle a delete operation we should have used the Trigger.old property instead (like we did for the old values on the if statement of  Trigger.isUpdate in the Trigger.isBefore section).

We have two options:


	Move the currentOpp variable assignment inside a statement that explicitly refers to insert and update operations.

	Simply edit the trigger not to support delete (and undelete) operations.



We'll go with the second way, as we are not actually supporting delete/undelete operations. If for some reason in the future we want to support these events, we'll go through trigger refactoring to support the new DML operations.

The trigger declaration becomes simpler:

1. trigger OpportunityTrigger on Opportunity (before insert, 
2.    before update, after insert, after update) {
3. . . .

From now on, no other exception will be thrown.

We said that in before triggers we can even change the record fields without executing a new save operation (a new DML), such as filling in default values using Apex code.

Let's create a new custom field on the opportunity object, a checkbox that is used to tell whether the opportunity is the first opportunity ever created for its account in the current month:



New custom field on the Opportunity object

Let's add some logic for the before insert event after the amount validations:

 1. trigger OpportunityTrigger on Opportunity (before insert, before    
 2. update, after insert, after update) {
 3.    
 4.     //current record (supposing only one opportunity can be saved at 
        once)
 5.     Opportunity currentOpp = Trigger.new[0];
 6.
 7.     //treating before and after events separately
 8.     if(Trigger.isBefore){
 9.        
10.         //following logic 0runs in before insert and update
11.         if(Trigger.isInsert || Trigger.isUpdate){
12.             // . . .
13.         }
14.
15.         //folowing login runs only for before update
16.         if(Trigger.isUpdate){
17.             //. . .
20.         }
21.         
22.         //following logic runs in before insert only
23.         if(Trigger.isInsert){
24.             
25.             //checks if current opportunity is the first opp. 
26.             //for the current month for its account
27.             if(currentOpp.AccountId != null){
28.                 Integer monthOppties = [Select count() 
29.                                        From Opportunity 
30.                                        Where AccountId = 
                                           :currentOpp.AccountId
31.                                        and CloseDate = THIS_MONTH];
32.                 currentOpp.First_Mounty_Opp__c = monthOppties == 0;
33.             }
34.             
35.         }
36.     }else if(Trigger.isAfter){
37.         if(Trigger.isUpdate || Trigger.isInsert){
38.             //after logic goes here...
39.         }
40.     }
41. }

This piece of code must run on the before event and only for insert operations (that's why there's the new if statement of Trigger.isInsert); then we check whether the AccountId field is filled in (otherwise, the opportunity is not related to any account and our business requirement makes no sense).

monthOppties is an integer variable that contains the result of the SOQL query used to get the number (the count() SOQL function) of opportunities that are related to the same account as the current opportunity, whose created date is in this month (THIS_MONTH is a SOQL constant that can be used when referring to date/time filters).

The new Opportunity.First_Month_Opp__c field is then flagged only if the total number of opportunities is 0.



As you can see, after this field assignment no insert/update statement is executed (we've seen how to insert a new record in Chapter 4, Extending Custom Objects, using the update Apex keyword). This is because it is not needed, as we are in the before event, and so any modifications to the fields are propagated in the save operation.

If you try to create a new opportunity with a new account that hasn't got any other opportunities for the current month, the new checkbox is flagged and if you try to create a new one, it doesn't.

Try setting other fields yourself and see what happens after the record is saved.

To finish this complex example, let's complete the after event logic.

The requirement is to set a new field on the Account object that stores the total number of deals that are closing in the current month.

The first thing we do is create a new field on the account object:



New field on the Account object to store all closing deals
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Then, we can update the after update part on the trigger (some parts of the code have been hidden for simplicity; refer to this book's GitHub repository for the full code):

 1. trigger OpportunityTrigger on Opportunity (before insert, before 
 2. update, after insert, after update) {
 3.     
 4.     //current record (supposing only one opportunity can be saved at 
        once)
 5.     Opportunity currentOpp = Trigger.new[0];
 6.
 7.     //treating before and after events separately
 8.     if(Trigger.isBefore){
 9.         //. . . hidden for brevity
10.     }else if(Trigger.isAfter){
11.         if(Trigger.isUpdate || Trigger.isInsert){
12.
13.             if(currentOpp.AccountId != null) {
14.                 //query current account
15.                 Account acc = [Select Id From Account 
16.                                Where Id = :currentOpp.AccountId];
17.                 //gets the sum of the amounts of all opportunities 
18.                 //that will be probably colosing this month
19.                 Double totalAmount = 0;
20.                 List<Opportunity> oppList = [Select Id, Amount 
                    From Opportunity 
21.                                        Where AccountId = 
                                           :currentOpp.AccountId
22.                                        and CloseDate = THIS_MONTH
23.                                        and StageName != 'Closed Lost'];
24.                 //iterates trhough the opportunity list
25.                 for(Opportunity opp : oppList){
26.                     totalAmount += opp.Amount;
27.                 }
28.
29.                 //sets the value on the Account object and update it
30.                 acc.This_Month_All_Deals__c = totalAmount;
31.                 update acc;
32.             }
33.         }
34.     }
35. }

Whether it is an insert or update operation, we execute a SOQL query on the Account object getting the one that is related to the current opportunity.





Then, we get all opportunities related to the same account that are closing in the current month (we used THIS_MONTH again) and that are not lost. Like the Trigger.new property, the query returns a list of the opportunity type (the triangular brackets state that the list will be of the opportunity type).

With this list, we can iterate through all the elements using a for loop. Element after element, we are summing all the amount fields from the preceding query, thus getting the total amount for all closing deals (this part could have been easily done using the SOQL sum() function).

This cumulative amount is then assigned to the Account. This_Month_All_Deals__c field, and then the account is updated.

This could have been implemented using point and click with the following:


	A formula field on the opportunity object that returns the amount if we are in the current month, or 0 if not.

	A roll-up field on the account object that sums all the formulas of the previous step, getting the total number of closing deals.



Point and click mode may seem easier, but you may have other roll-up fields and formulas on your objects, and you may be close to object limits, so you may be required to write (or make your developers write) a trigger to implement the requirement.

To test it out, try to create some new opportunities. This is the current list of opportunities:



Account's opportunities list

The current month is September 2019, so this is the total amount on the Account object that is calculated on the trigger any time a new opportunity is updated/created:



Total amount of current month opportunities

Without considering opportunities closed and lost in other months, the total is exactly what the requirement wanted us to implement.

There are some other concepts that a developer should understand and master to write triggers following best practices, such as the concept of bulkification (which is covered extensively in this great Salesforce Developers blog, https://developer.salesforce.com/page/Apex_Code_Best_Practices) to deliver a more robust code, or the better ways to organize the code within a trigger using one of the frameworks out there (have a look at this great video by our trailblazer MVP rockstar Adam Olshansky on the Apex Hours series: https://www.youtube.com/watch?v=U5ZOA9EY3Kg).

The purpose of this section was not to make you the best Apex developer in the world. It is impossible to share all the necessary knowledge without a solid programming background in just one chapter, but I hope you've just got a clearer idea of the possibilities that Apex triggers can deliver to your organization.

What else can you do with a trigger that you cannot do with any other automation tool?


	Integrate with an external system (using Apex callouts)

	Manage Apex sharing with complex criteria that cannot be defined using sharing rules

	Handle the update of unrelated objects

	Delete records



If all of this talking about Apex triggers tickled your imagination and you thought why not start on the developer trail?, I suggest you go out your comfort zone of awesome admin and start learning some nerdy Apex stuff from one of the best blogs out there that talks directly to administrators who want to change their careers. SFDC99.com (https://www.sfdc99.com/beginner-tutorials/), built by our MVP David Liu, has a special Apex Tutorial section that's meant for administrators who want to learn Apex coding, but I also suggest starting with a Trailhead from the following Trailmix, with selected topics dedicated to admins and beginner developers, at https://trailhead.salesforce.com/en/users/enreeco/trailmixes/apex-for-admins.

The code presented here is a simplified version of how a trigger can be implemented, so it may not respect all Apex best practices and coding principles, but it allows a more readable and understandable code. If you plan to start the developer trail and want to master triggers, I challenge you: take the code provided in this example and try to apply the bulkification principle to make it the most performant code ever!



            

            
        
    
        

                            
                    User interface development

                
            
            
                
Way back in 2009, when I took my first steps into the Salesforce world, the first thing my boss asked me to develop was a four-step wizard in Visualforce for our most valuable customer, to be used to grab customer data to activate a new contract in the utilities industry. I had about 2 months of Salesforce training, and I was not sure I was able to develop it…but I did!

This is the power of the Lightning Platform. The learning curve is not very steep, and after an initial moment of difficulty you start coding like crazy by putting together everything you have learned. This skill comes with experience, of course, but it's not as hard as you might expect.

10 years ago, all I had was a huge PDF file with loads of Apex and Visualforce information and no Trailhead at all, but luckily Knowledge is now so accessible that you can get everything you need to become a pro. Experience is still the key, but you won't find any issue to get all the necessary resources to blaze your trail as a developer.





Visualforce is the first supported way to code custom user interfaces. These pages are kind of HTML pages (yes, the ones that your browser can read to output your favorite sites) with special tags (the instructions used to represent components in the page, from input text to buttons to labels) used to output server-side data (for example, table of Account records) or to interact with the client (that is, the user's browser) by displaying forms to get specific input data (which then can be processed using Apex code classes, called Visualforce controllers).

Visualforce pages can easily be represented by the following diagram:



Visualforce page request flow

The following list explains the preceding page request flow diagram:


	The user requests a specific page (Visualforce pages usually have the /apex/ path in their URL).

	The Salesforce platform gets the request and loads the corresponding Visualforce page.

	If needed, the page returns control to its Apex controller, which handles any server-side logic.

	If needed, the controller talks with the underlining database (making a SOQL query or doing a DML statement).

	The database returns the requested result (a query result or an update operation).

	The Apex controller gets the results and elaborates them and returns control to the Visualforce page.

	The page, using standard and static HTML tags, images, JavaScript resources, and proprietary Visualforce tags, compose the final HTML page that is sent back as a response to the user's client.

	The user's browser outputs the resulting HTML page.





Any time a user interacts with the same page, this request/response process restarts, and a new HTML page is generated with the updated data.

With the Visualforce framework, developers can generate any kind of form with any logic inside (they can use any JavaScript library to enhance the user experience), interact with the database, or even interact with external systems (for example, to get a list of all the bills for a given customer from the billing system, integrated using custom Apex callouts).

Where can we access a Visualforce page?


	From the LEX App Launcher

	From the LEX navigation bar

	From a standard page layout (Visualforce pages can be added within a layout section)

	From a Lightning page made with the Lightning App Builder

	From a quick action

	From an overridden object action (for example, override the edit action for the account record by showing a Visualforce page to users)

	From custom links or buttons

	From manually jumping to /apex/MyPageName in your browser



If you want to start building your first Visualforce page, I suggest you have a look at the Trailhead at https://trailhead.salesforce.com/en/content/learn/modules/lex_dev_lc_basics/lex_dev_lc_basics_intro.

Visualforce is a technology that is becoming outdated in favor of the Aura Framework and the brand-new Lightning Web Components (LWC) framework. As many customers still use Visualforce pages (I guess there are millions and millions of pages out there live in production), there are no current plans to retire it, but it is highly recommended to implement any new user interface customization using the Aura or LWC framework.

Why a new framework?

In Salesforce Classic, with each click you did on the user interface, you could see the browser loading a new page, waiting for the results to be composed by the server (basically what happens on a Visualforce page).



When Lightning Experience rolled out, the user experience became quite different, calling the one-page app paradigm: the client (that is, the browser) initially loads all the required client-side code (that is, JavaScript files), which contains most of the logic (things such as when you hit the New button on the Account Lightning page, show a modal window containing a form with all input fields), except for the server-side calls to the database (which, of course, cannot be pre-loaded on the client). With this technology in place, although the first load of the web app may take a while, the code is cached by the browser and any other subsequent access becomes quick as a flash (or lightning).

Moreover, developers don't have to build big monolithic pages but, with componentization, they now develop small pieces of the app that can be put together to build a bigger app and convey reusable developments (for example, an account selection form with custom filters can be applied to an order creation app or when creating a new opportunity).

In 2015, Salesforce released the Aura Framework (and the concept of Lightning Components), which was meant to follow the componentization and one-page app concepts, a modern way to develop web apps, but also the responsive concept, which is the ability to adapt to different form factors (smartphone, tablet, or desktop). In late 2018, Salesforce announced the definitive framework, the Lightning Web Components framework, that should bypass the Aura Framework (which hasn't actually been retired, although Salesforce suggests going with LWC for new developments); the announcement was made at the following developer blog post: https://developer.salesforce.com/blogs/2019/05/introducing-lightning-web-components-open-source.html.

The main difference between Aura and LWC is that LWC uses web standards (which contain built-in security for the code that is being run by clients) that are now common on most browsers, while Aura delivers the same features but with a lot of underlining JavaScript code (because at the time Aura was introduced, some of the features of the framework were not fully supported by major browsers). Using LWC is better in terms of performance because most of the code is already built into the browsers (this is a simple explanation, but it explains why LWC is preferable to Aura components).

As LWC is still a new framework, some of Aura's features are not yet fully functional, but the Salesforce engineering team is working hard to get this done. So, don't worry if your development team will use Aura instead of LWC in certain conditions.

Where can we access Aura or LWC components (some limitations may still apply to LWC)?


	From the LEX App Launcher

	From the LEX navigation bar

	From a Lightning page made with the Lightning App Builder or the Community Builder

	From a quick action

	From an overridden object action (for example, override the edit action for the account record by showing a custom Lightning component to users)

	As a standalone app using Lightning applications (a special kind of Lightning Components), which permits the use of a Lightning component outside of the LEX framework

	Inside Visualforce pages (this is a trick that is used when your organization still relies on the Classic interface but you want to start using the new Lightning framework)

	From external sites/portals using the Lightning Out technology (it's like loading a part of the LEX framework outside Salesforce to make Lightning Components available on external sites)

	From a flow screen to enhance the flow's user experience



If you want to learn more about Lightning Components, have a look at Trailhead modules for Aura Components at https://trailhead.salesforce.com/en/content/learn/modules/lex_dev_lc_basics/lex_dev_lc_basics_intro and LWC components at https://trailhead.salesforce.com/en/content/learn/modules/lightning-web-components-basics/discover-lightning-web-components.
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Although this was an introductory chapter on Apex triggers and user interface customization, it should have given you the tools to understand how customization works with the coding approach. Summing up, we can build Apex triggers to deliver highly customized automation and provide granular control over what happens when a record is inserted, updated, deleted, or even undeleted. We have also learned how the process automation engine handles the order of execution among all the automation tools when a record is being saved in the database.

After a bit of theory, we created a complex trigger to handle some opportunity-related automation and also learned how to debug any unwanted exceptions that may be thrown.

In the last section, we saw how to create user interface customizations using the Visualforce, Aura, and Lightning Web Component frameworks, and we discussed the key differences between these customization frameworks.

In the next chapter, we'll go through some suggestions on how to successfully pass your Advanced Administrator certification, which will be an amazing ending to your study trail.
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	How can Apex code be executed when responding to a DML event/operation?

	Implementing an Apex trigger

	Calling Apex actions from Process Builder or Lightning Flow

	Executing Apex code from within the Developer Console

	Configuring a workflow rule with an Apex action





	Which DML operation is not supported by Process Builder?

	Insert

	Update

	Delete

	Undelete





	What is the order of execution?


	The order in which Process Builder executes all its actions related to a record save operation

	The order in which the Salesforce Lightning Platform executes all automation related to record save operations

	The order of precedence if an object has more than one trigger defined





	Following the order of execution for automation, is a trigger's code executed before validation rules?

	Yes, validation rules are checked before a trigger's code execution.

	No, validation rules are checked right after loading the original record from the database.

	A trigger's code is run before and after validation rules are checked.





	After the before event is completed, the record is committed to the database:

	True, and then the after trigger event is called.

	False, the record is saved to the database and not yet committed.

	False, the record is committed only at the end of the save path defined in the order of execution.





	What happens when a trigger is run during the before event?


	The record is not yet on the database.

	Any value set on the fields of the triggering record is not automatically saved to the database but requires a recursive save instruction.

	Any value set on the fields of the triggering record is automatically saved to the database.








	What happens when a trigger is run during the before event?


	Variables

	Object type

	A combination of events (before/after) and DML actions (insert, update, delete, and undelete)

	Lists

	A name





	Visualforce can deal with the database:

	No, only Visualforce tags can access the database.

	Yes, using an Apex controller.

	Only if Visualforce has been enabled with Lightning Experience.





	

	Quick actions

	Lightning Out

	Standard page layout

	Overridden object actions

	Flow screen





	Where can Lightning components be accessed from?


	Quick actions

	Lightning Out

	Standard page layout

	Overridden object actions

	Flow screen
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In this section, you will learn how to plan your studies, how to register for an exam, and how to schedule your exam. You will also learn about the best tips and tricks you can use to complete the exam, how to get an optimal score, how to utilize this book to its fullest potential, and what to consider while solving questions.

This section includes the following chapters:


	Chapter 16, Tips and Tricks for Passing Your Exam

	Chapter 17, Mock Tests A and B





            

            
        
    
        

                            
                    Tips and Tricks for Passing Your Exam

                
            
            
                
This whole book is meant to be a structured trail to give you all the content you need to increase your chances of passing the Salesforce Advanced Administrator test (and to improve your skills, of course).

Throughout the chapters so far, I've tried to give you hints and pointers, as well as links to online official documentation and useful blogs for further reading and digging into the topics. If you plan to pass the Advanced Administrator certification test, then this means that you have already passed the Administrator certification test, so the exam day should not be a surprise for you, but I'm sure you'll find the tips and tricks covered in this chapter useful in helping you to be confident on exam day.

In this chapter, we'll learn the following:


	How to deepen your knowledge and find the right resources 

	How to calculate question scores

	How to face your exam and optimize your final score

	What to expect on the exam day
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We have covered all the required topics, providing diverse examples and use cases to increase the chances of this book helping you achieve the ultimate purpose of scoring well in the certification. However, it is important to keep studying these subjects to ensure we stay on top of things.
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The topics that the chapters and sections have covered haven't been randomly chosen, as the Salesforce Advanced Administrator certification guide clearly states what is covered in the exam and what percentage of questions will cover that topic (as of Winter '20):


	Security and Access: 20%

	Extending Custom Objects and Applications: 8%

	Auditing and Monitoring: 6%

	Sales Cloud Applications: 10%

	Service Cloud Applications: 10%

	Data Management: 10%

	Content Management: 3%

	Change Management: 10%

	Analytics, Reports, and Dashboards: 10%

	Process Automation: 13%



We have probably covered more than what's strictly necessary for the exam, but more is better when dealing with knowledge.

Given that each exam session contains 60 questions (optional 5 more questions may be added by Salesforce to the exam for internal checks, but they are not scored; unfortunately, you don't know which questions those are), you get the following average number of questions per topic:


	Security and Access: 12

	Extending Custom Objects and Applications: 4-5

	Auditing and Monitoring: 3-4

	Sales Cloud Applications: 6

	Service Cloud Applications: 6

	Data Management: 6

	Content Management: 1-2

	Change Management: 6

	Analytics, Reports, and Dashboards: 6

	Process Automation: 7-8





The pass score is 65%. Doing the math, you can tell that you need to answer at least 39 questions correctly.

This doesn't seem too much, but each question generally has a multiple-choice format, which means that each question can have more than one right answer, increasing the difficulty level.
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This book covers all the topics, but some more examples and point of views on the same subjects can give you even more confidence.

I suggest you to jump to Trailhead and complete the Advanced Administrator Trailmix at https://trailhead.salesforce.com/en/users/strailhead/trailmixes/prepare-for-your-salesforce-advanced-administrator-credential, which covers a bunch of the topics as well. This is not a comprehensive guide (at least as of Winter '20), so you need to search online for further guides and training (chances are you chose this book to deep dive into certification topics).

I suggest reviewing the Administrator certification topics as well to refresh your knowledge of administration stuff (a dedicated Trailmix is at https://trailhead.salesforce.com/en/users/strailhead/trailmixes/prepare-for-your-salesforce-administrator-credential, a certification that is a prerequisite for the Advanced Administrator certification).

Besides the Trailmixes, a good way to test your skills is to go through the Trailhead Superbadges (located at https://trailhead.salesforce.com/superbadges), which are intended for administrative staff, such as the following:


	Lightning Experience Specialists

	Lightning Experience Rollout Specialists

	Process Automation Specialists

	App Customization Specialists

	Security Specialists

	Business Administration Specialists

	Lightning Experience Reports and Dashboards Specialists

	Service Cloud Specialists







This list may vary month after month when the Trailhead team releases new content; follow Trailhead on Twitter at @trailhead to hear about the new content.

Throughout this book, we have given you plenty of references, which I politely suggest that you look at to get a comprehensive view of all the main topics.

Remember that Google is your friend: search for Salesforce Advanced Administrator Certification and you'll find plenty of blogs and online courses to read and use to progress.

The Trailhead Academy provides the following classes (virtual and on site). You can find them at https://trailhead.salesforce.com/en/academy:


	Administration Essentials for Experienced Admins (ADM 211) (https://trailhead.salesforce.com/en/academy/classes/adm211-administration-essentials-for-experienced-admins)

	Certification Preparation for Advanced Administrator (CRT 211) (https://trailhead.salesforce.com/en/academy/classes/crt211-certification-preparation-for-advanced-administrator)



Another amazing place to increase your skills to the maximum levels is the Trailblazer Community (https://success.salesforce.com), where you have a few options:


	Local community groups (https://trailblazercommunitygroups.com): Find local meetups and join (or even organize) training sessions with your local pals.

	Advanced Certification Study groups (https://success.salesforce.com/_ui/core/chatter/groups/GroupProfilePage?g=0F93A00000020CqSAI): Virtually join other trailblazers and exchange knowledge with them.

	Training groups (https://success.salesforce.com/featuredGroups?filter=a0L3000000Rq7K5EAJ): Official Salesforce training groups.



Finally, you can even join Salesforce's Certification Days at https://pub.s7.exacttarget.com/ryqkengawga. These webinars are free for all, and will help you get an insight into the key topics for various certifications, and you can even get a discount for your next exam.



            

            
        
    
        

                            
                    Facing the exam with the right attitude

                
            
            
                
I'm not lying when I say that it took me seven years to get my first certification, the Platform Builder I.



I cleared it with my eyes closed. I'm not kidding: some of the answers were wrong for sure (I'm not infallible). I was super excited after I saw the Result: PASS message, and I felt so dumb that it had taken me so long to get the first certification.

After this first certification, I got one after the other, following the Administrator, Consultant and Architect paths, reaching an outstanding 20 total certifications (at the time of writing):



A list of all the certifications I got from 2016 to 2019

Two things helped me to achieve this result:


	Hard work and, of course, daily experience as a Salesforce technical and solutions architect (in WebResults, Engineering Group)

	No fear of failure (perhaps even a drop of recklessness)





            

            
        
    
        

                            
                    Failure is an option

                
            
            
                
First, don't be afraid to fail. Failure is the perfect way to learn.

Would you believe me when I say that I passed all these tests without a Result: FAILED message?





Let's take the Advanced Administrator certification as an example. It took me two attempts to clear the exam: in the first attempt, I was sure I could get through it without any issue, but I discovered that I hadn't studied the right way and I was actually bad at some key topics that I had no experience in.

After the completion of the exam, you will receive an email from Salesforce with your percentage score for each topic (you don't know which questions you failed, but you get a clear view of your deficiencies). I can show you my first attempt scores (with the weights for each topic as shown earlier):


	Security and Access: 50% (weight 20%)

	Extending Custom Objects and Applications: 80% (weight 8%)

	Auditing and Monitoring: 66% (weight 6%)

	Sales Cloud Applications: 50% (weight 10%)

	Service Cloud Applications: 33% (weight 10%)

	Data Management: 66% (weight 10%)

	Content Management: 50% (weight 3%)

	Change Management: 100% (weight 10%)

	Analytics, Reports, and Dashboards: 33% (weight 10%)

	Process Automation: 75% (weight 13%)



Multiplying each score by its weight, I got almost a 60% overall score.

Given that the passing score is 65%, it was close indeed!

What lessons did I learn? Never underestimate your exam, study all the topics, and test the features out. Learning through doing is way better; you'll remember how something works just by remembering how you configured it on the org.



Never skip a topic just because it is boring or because you already know it: there could always be a feature that you don't know or that is crucial for success in the exam.

I know you are wondering about the scores of the second attempt (the first score mentioned for each topic is the second attempt's score):


	Security and Access: 58% versus 50% (weight 20%)

	Extending Custom Objects and Applications: 80% versus 80% (weight 8%)

	Auditing and Monitoring: 33% versus 66% (weight 6%)

	Sales Cloud Applications: 83% versus 50% (weight 10%)

	Service Cloud Applications: 83% versus 33% (weight 10%)

	Data Management: 83% versus 66% (weight 10%)

	Content Management: 50% versus 50% (weight 3%)

	Change Management: 83% versus 100% (weight 10%)

	Analytics, Reports, and Dashboards: 33% versus 33% (weight 10%)

	Process Automation: 75% versus 75% (weight 13%)



If you do the math, it's about 76%: the worst parts were the Analytics, Reports, and Dashboards (where I supposedly missed 2 out of 3 questions), Auditing and Monitoring (2 out of 3 wrong), and Security Access (where I probably missed 7 out of 12 questions) sections.

An exception should be made for the Analytics, Reports, and Dashboards section, where I admittedly skipped some study because I didn't like the topic at that time. I probably answered the other topics without understanding the question, or some of the topics I studied were not as clear in my mind as I expected (for the Security and Access section, I had another blast a few months after I cleared this exam as I had to design the whole sharing configuration for one of my company's biggest customers!).

All of this is to let you know that we can all make mistakes and fail a certification, but you can get a lot of experience just by preparing and appearing for a single exam.



            

            
        
    
        

                            
                    Schedule it right now!

                
            
            
                
In the previous section, I demonstrated that even after hours of study, you can make mistakes and get the wrong answer.

This shouldn't mean that you should procrastinate and forestall signing up to your exam forever: believe me, you can study as much as you can, but there will always be a question that you won't fully understand (it may happen if English isn't your mother tongue) or simply that won't find a fit with your knowledge base.

If you schedule the exam, you'll find yourself committed to that date and efficiently use the remaining time to study and prepare for a successful result.



            

            
        
    
        

                            
                    Preparing for the exam

                
            
            
                
Whether you'll be doing the exam online or onsite, no books, notes, smartphones, smart watches are allowed: it's you and the screen (and the people behind the webcam or the exam room who are checking that you are not cheating).

I've never attended an exam at a proctored site for the following reasons:


	None of the cities on the beautiful island where I live have a certified exam site.

	To do the online proctored exam, you just need a laptop, a webcam, a reliable internet connection, and a quiet place.



If you plan an online exam, remember the following:


	Don't wear watches.

	Put your smartphone in silent or plane mode.

	Don't use multiple screens.

	Don't drink/eat during the exam.

	Don't wear sunglasses, and if you (like me) have to wear normal glasses, they'll ask you to show the glasses to the webcam (to prove they are not smart glasses).

	Don't talk or read the questions out loud or point out to the screen with your fingers (I did once and was asked to stop).



Have a read at the following Trailhead article to get more info about both types of exams at https://trailhead.salesforce.com/help?article=Scheduling-an-Exam.



            

            
        
    
        

                            
                    Question format

                
            
            
                
If you have already passed any other certification, the question formats should already be clear: a single or multiple-choice format.

Whether there are 1, 2, or 3 right answers (I have never seen more than 3 right answers), there is always a completely wrong answer (if not more than one), and the other ones are quite similar. I'm not saying you have to roll the dice to get the right one, but choosing between a narrow set of questions is definitely a plus.

And if you are not that sure about your answers, flag the Mark this item for later review checkbox so you can skip to the next question later at the end of the exam: later on you, can even find a related question that can help you answer (or simply remember) a previous question, so don't be rushed: take a breath and use all the allotted time you have. The Advanced Administrator certification test must be completed in 105 minutes (as of Winter '20); that is a little less than 2 minutes per question (enough time, if you have studied).



            

            
        
    
        

                            
                    The final step

                
            
            
                
Are you ready to ace this? Schedule your exam, take a deep breath, and start your Advanced Administrator certification exam: you have studied a lot, you have deepened your knowledge, and can face another certification with enough confidence.

In the next and final chapter, you'll have a chance to prove your skills with two mock exams: start your stopwatch and prove you are an advanced, awesome admin!

Good luck!



            

            
        
    
        

                            
                    Summary

                
            
            
                
In this chapter, we traced the path to the exam day by linking further resources to improve your knowledge (outside of this book) and looking at how scores are calculated.

Finally, we described how failing an exam could be a great source of learning (although I bet you won't fail!) and that you should schedule the exam as soon as you have completed study all of the topics because procrastination leads to no exam at all!

Before closing this long journey, you'll be presented with two mock exams to test your skills for the last time!



            

            
        
    
        

                            
                    Mock Test A and B

                
            
            
                
This chapter contains two mock exams with 60 questions that cover the entirety of the Salesforce Advanced Administrator topics and are designed to test out your knowledge. In Appendix A, Assessments, you'll find the solutions, as well as the topic each question is related to, so that you can easily compute the final score on your own (as shown in Chapter 16, Tips and Tricks for Passing Your Exam). 

Unlike the final assessments following each chapter in this book, each question in this chapter suggests the total number of correct answers (whether the question has a single- or multi-choice format), similar to what you'll see in the exam.

Start the stopwatch and prove you are an awesome Salesforce advanced administrator!



            

            
        
    
        

                            
                    Mock Test A

                
            
            
                

	What can you debug on the debug log? [three answers]

	Delegated administration tasks.

	Workflow rules.

	Apex triggers.

	Custom layouts.

	Validation rules.





	A business wants to make sure that all Invoice (custom object) records have at least one invoice line item (which is a custom objec, with master-child relation to Invoice) record marked as Discounted, and a custom invoice line item field. How can you report on this? [one answer]

	Use a standard report type of Invoice with invoice line items, use a cross filter to get all invoices without line items, and then filter by Discounted equals True.








	

	Create a custom report type of Invoice with invoice line items, use a cross filter to get all invoices without line items, and then filter by Discounted equals False.

	Create a custom report type of Invoice with invoice line items, use a cross filter to get all invoices with line items, and then filter by Discounted equals False.

	Create a custom report type of Invoice with invoice line items, use a cross filter to get all invoices without line items, and then filter by Discounted equals True.








	Gianna is a service manager user who wants to access a contact record, but she is receiving an Insufficient privileges error. The contact-sharing configuration has the Grant Access Using Hierarchies option flagged, and the contact's owner has a role that is junior to that of Gianna. How is this possible? [two answers]

	The Contact Organization Wide Defaults (OWD) is Controlled by Parent, but the account's owner, referenced by the contact record, is not below Gianna's role in the hierarchy.

	The Account OWD is Controlled by Parent, but the account's owner, referenced by the contact record, is not below Gianna's role in the hierarchy.

	The Grant Access Using Hierarchies flag on the Contact OWD must be unchecked.

	The Contact OWD is private and no account is related to the contact record.





	The Opportunity OWD is set to Private for internal users. A criteria-sharing rule grants read/write access to closed opportunities owned by any internal user to all service manager role users. Michael is a user with that role and his profile has read access only on the opportunity record. That said, Michael: [two answers]

	Can only view closed opportunities assigned to him.

	Can edit any closed opportunity.

	Can neither create opportunities nor edit them.

	Can edit any opportunity that he owns.





	Team selling is enabled on opportunities; a sales VP does not have edit access on the opportunity object, but wants to have edit access to opportunities owned by his sales team. How can he be granted this kind of access? [one answer]

	By disabling team selling.

	By enabling Edit permission on the opportunity object from his profile or creating a new permission set.

	By setting the Opportunity OWD to Public Write only.

	By configuring team selling by adding the sales VP to each opportunity's team with read/write permission.








	As an administrator, you need to create some new text fields on the Survey custom object and a brand new picklist on the Invoice custom object. You have also been asked to manually change 20 user profiles from Read Only to Sales Rep custom profile. You want to let Jennifer, a capable agent within your call center, prove her Salesforce administration skills. What are the steps required to enable Jennifer to complete the tasks on your behalf? [three answers]

	Create a new delegated group.

	Add Jennifer to the delegated administrators list and the 20 users to the User Administration list.

	Add Invoice and survey objects to the Custom Object Administration list.

	Add the Delegated Administrator standard Permission Set to Jennifer's user.





	What happens if the current Salesforce administrator changes the role of a given user? [one answer]

	All sharing rules are recalculated.

	Only criteria-based sharing rules are recalculated.

	Only ownership-based sharing rules are recalculated.

	Sharing rules are recalculated only if the new role is higher in the hierarchy.





	What are the possible reasons as to why a user doesn't see the Sharing button on a given Invoice (custom object) record? [two answers]

	OWD on the Invoice object is private.

	The Enable Manual Sharing settings option is not checked.

	OWD on the Invoice object is Public Read/Write.

	The button has not been added to the Invoice page layout assigned to the user's profile.





	OWD on the Container custom object is set to Private, and no sharing rule is activated in relation to the object. You want service agent (role) users to have access to all container records with the record type Transoceanic. What can you do to fulfill this requirement? [one answer]

	Create a permission set with View All Data permission.

	Modify the service agent profile.

	Create a sharing rule.

	Create a permission set with View All permission on the container object.








	A junction object has been created to link Invoice and bundle custom objects. Only bundles with the Available field set to true can be linked to invoices. How can you achieve this? [one answer]

	Create a validation rule on the bundle object based on the Available field.

	Use Process Builder to block junction object creation if the Available field is not checked.

	Add a third master-detail field to the bundle object that points to the Invoice object.

	Create a lookup filter on the master-detail field of the junction object that points to the bundle object.





	A master-detail field on a custom object must be converted to a lookup field. You should remember that: [one answer]

	You need to delete any roll-up field on the master object based on that master-detail relation.

	For the conversion to be executed successfully, all records must have the master-detail field populated.

	All records' master-detail fields must be set to a blank value prior to conversion.

	Fields must be deleted first.





	There is a small subset of users from diverse profiles and roles who need to have Modify All Data permission. How can you enable this? [one answer]

	Create a permission set with Modify All Data permission and assign it to the required users.

	Create a permission set with Modify All Data permission and assign it to the required roles and permissions.

	Assign the Modify All Data permission to the required profiles.

	Assign the Modify All Data permission to the required roles.





	The Controlled by Parent OWD configuration can be applied to: [two answers]

	Contact, order, and campaign member objects.

	Custom objects that have a master-detail field.

	Custom objects that have at least one lookup field.

	All standard objects with a master-detail field.








	For any account, you need to get the sum of all related opportunities' amount fields. How would you do this? [one answer]

	Create a roll-up field on the opportunity object.

	Create a roll-up field on the account object.

	Use Process Builder to total all the opportunities.

	Create an Apex trigger to total all the opportunities.





	When a customer contacts the call center, the agent should be able to append one or more contract details (that each involve at least five different fields) to the case record that is being created. What is a good implementation approach here? [one answer]

	Create a lookup field on the case object that points to the contract object and vice versa.

	Add a master-detail field to the contract object that points to the case object.

	Create a contract detail junction object that links cases and contracts.

	Use Process Builder to create contract detail objects at the time of case creation.





	You want to be sure that all changes to your org configuration can be tracked. What can you do? [one answer]

	Add all users to a Delegated Administrator group.

	Setup Audit Trail automatically keeps track of all setup changes.

	Give all users the system administrator profile.

	Create a report on the setup audit standard object.





	What is a content delivery? [one answer]

	A feature that allows content to be shared in a web-optimized version for online viewing.

	A feature that allows content creation in libraries within Lightning Experience.

	A feature that segments content files using record types.

	A feature that allows content files to be entered within an approval process.










	The Active custom checkbox on the account record must be set to true anytime an opportunity reaches the Closed Won stage. What tools are available to deliver this automation? [three answers]

	Process Builder.

	Approval process.

	Workflow rules.

	Entitlements.

	Apex trigger.





	The Invoice object needs a lookup field that points to the account object. What is true about this lookup? [two answers]

	You can define lookup filters.

	If the account is deleted, then the Invoice is deleted as well.

	The account lookup must always be filled in.

	Unless the field is not declared as required, Invoice records can exist independently from account records.





	Recently, a validation rule is not working as expected and you suspect that one of your junior administrators may have added a bug. Where can you take a look to establish what changes have been made? [one answer]

	Debug log.

	Setup Audit Trail.

	Email log.

	Validation log.





	Which of these statements about Territory Management is true? [one answer]

	It cannot be used if Collaborative Forecasts are in use.

	A user can be assigned to a single territory.

	It cannot be used if Customizable Forecasting is in use.

	Accounts, opportunities, cases, and contacts that belong to a territory can be given a Controlled by Parent access level to users.





	IT operations want to get a full extraction of all cases on a weekly basis. What measures can you put in place? [two answers]

	A Data Export wizard.

	A Data Export app available for iOS and Android.

	A Data Import wizard.

	Configure Data Loader with some scheduling using the command-line utility.










	When an opportunity record is closed in the Closed Won stage, a workflow action creates a task related to the owner of the opportunity and an email is sent to the user who most recently modified the record. Where can you check what's going on? [one answer]

	The debug log only.

	The email log only.

	Setup Audit Trail.

	Both debug and email logs.

	The Org Monitor Setup page.





	What is quote syncing used for? [one answer]

	To sync up products from opportunity to quote.

	To sync up products from quote to opportunity.

	Quote fields are mapped into Opportunity fields.

	Quote custom fields are mapped into custom Opportunity fields.








	Which of these statements are true regarding content libraries? [two answers]

	Library permissions cannot be customized.

	A library does not contain any tagging rule.

	You can add users and groups to content libraries.

	You can add a specific content access level to each member in the library.





	Your company has both business and retail customers, and so has different prices for the products sold, depending on the customer type. How can you configure this kind of pricing? [one answer]

	Create two standard price books.

	Create one custom price book with two record types.

	Create two custom price books.

	Create one custom price book and a new price book custom field named Customer Type.





	Forecast adjustments allow [one answer]:

	Price books to be assigned to users on a massive scale.

	Managers and sales reps to adjust the expected revenue/quantity regarding their forecast roll-ups.

	Sales reps to significantly change opportunity amounts.












	What can you activate in order to set up monthly or quarterly goals assigned to sales teams? [one answer]

	Forecast quotas.

	Opportunity splits.

	Opportunity teams.

	Forecast managers.





	How are article types defined in Lightning Knowledge? [one answer]

	Each article type is defined by a different knowledge object type.

	Each article type is defined by a knowledge object record type.

	Each article type is defined by a data category.

	Each article type is a standard picklist on the article standard object.





	By enabling Chat (live agent) on your org, you can deliver the following features: [two answers]

	Skill routing becomes unavailable.

	Supervisors can whisper to their agents.

	Real-time chat can be delivered to customers in Salesforce communities and external websites using Snap-ins.

	Agents can whisper to their supervisors.





	Agents want to quickly establish if calling customers have phone service support enabled. How can they be enabled to do this? [two answers]

	Deliver the entitlements-related list on the Account page layout.

	Deliver the entitlements-related list on the Product page layout.

	Deliver the entitlements-related list on the Contact page layout.

	Enable the entitlements-related list from the Entitlement Settings page.





	When the status (custom field) of an Invoice record (custom object) is set to Paid, and the Recurring custom checkbox field is set to true, a new Invoice record has to be created with the same data of the current invoice and the Previous Invoice lookup field needs to be filled in. Which tool would be the best choice for this? [one answer]

	The workflow rule with a cross-object field update action.

	Autolaunched flow triggered by Process Builder.

	Apex trigger on the Invoice record.

	Add the Clone button to the Invoice page layout.

	Process Builder with a Create a Record action.












	Which automation tools support the sending of emails? [three answers]

	Workflow rules.

	Entitlements.

	Process Builder.

	Validation rules.

	Formula fields.





	You don't want users to be able to re-open cases closed with the cancelled status. What can you do? [one answer]

	Configure a workflow rule with the following criteria: AND ( IsClosed = FALSE, ISCHANGED(IsClosed), ISPICKVAL( PRIORVALUE(Status), 'Cancelled' ) ).

	Configure a validation rule with the following error condition: AND ( IsClosed = FALSE, ISCHANGED(IsClosed), ISPICKVAL( PRIORVALUE(Status), 'Cancelled' ) ).

	Configure a validation rule with the following error condition: AND ( ISCHANGED(IsClosed), PRIORVALUE(Status) = 'Cancelled' ).

	Configure a workflow rule with the following error action: AND ( IsClosed = FALSE, ISCHANGED(IsClosed), ISPICKVAL( PRIORVALUE(Status), 'Cancelled' ) ).





	When defining a duplicate rule on the account object, what are the valid actions in terms of finding a duplicate? [two answers]

	Block the record delete operation.

	Delete a record prior to saving.

	Block the creation and update.

	Allow the creation and update (and optionally alert and report).





	When are duplicate rules unable to run? [two answers]

	When records are undeleted.

	When leads are converted to accounts or contacts and the User Apex Lead Convert flag is enabled.

	During Salesforce update time.

	When records are merged.





	In order to add a new product to a custom price book: [two answers]

	The product must already be added to the standard price book.

	The product must already be added to another custom price book.

	The user needs to have access to the product record.

	The product needs to have the Family field filled in.








	The business has requested that the Invoice custom object's sharing configuration must be set up as follows:

	Service managers must have read access on all invoices.

	Every Invoice must be viewable and editable by the owner and their managers.








	All profiles have the correct permissions required to read/write the Invoice object.

How can you achieve this configuration? [two answers]

	Set the Invoice OWD as Private and flag Grant Access Using Hierarchies.

	Set the Modify All flag on the Service Manager profile for the Invoice object.

	Set the View All Data flag on the Service Manager role.

	Set the View All flag on the Service Manager profile for the Invoice object.








	You want to report on accounts that have at least one contact record and that show the contact owner's name, role, and profile. Which technology should you use? [one answer]

	Standard report types (accounts with contacts, select the fields from the contact owner's lookup).

	A joined report.

	Custom report types (accounts with contacts, select the fields from the contact owner's lookup).

	A matrix report.





	A case exits an entitlement process when: [two answers]

	It is created.

	A combination of conditions in relation to its fields are met.

	It is closed.

	It depends on a custom date/time field.





	In which type of sandbox must Apex tests always run when an inbound change set is deployed? [one answer]

	No tests should be run on sandboxes.

	A full sandbox.

	A partial sandbox.

	A Developer Pro sandbox.

	A Developer sandbox.












	When using Visual Studio Code to execute a deployment, what do you have to provide the tool with? [three answers]

	The type of destination org (sandbox, production, or custom domain).

	The username, password, and (optionally) a security token.

	Access to the debug log.

	The name of the inbound change set.

	Metadata elements to be deployed





	What is required in order to deploy from sandbox A to sandbox B using change sets? [one answer]

	A deployment connection enabled on sandbox A (flagging Allow outbound changes).

	A deployment connection enabled on sandbox B (flagging Allow inbound changes).

	A deployment connection enabled on sandbox B (flagging Allow outbound changes).

	None of the above





	What is it not possible to achieve using change sets? [two answers]

	Deploy from a sandbox to production.

	Delete a custom field from a custom object.

	Delete a custom field from a standard object

	Deploy from production to a sandbox





	Paarth is a service agent profiled with read and edit access on the case object. The Case OWD is set to Public Read Only. Paarth's boss wants to have edit access to his subordinates users' cases. What do you have to do in order to enable the boss to have case edit access? [one answer]

	Set the Case OWD to Public Read/Write/Transfer.

	Add the Modify All permission for the case object on Paarth's boss's profile.

	Add the Transfer All permission for the case object on Paarth's profile.

	Nothing; using Grant Access Using Hierarchies allows Paarth's boss to have edit access to his subordinates' owned cases.












	Which of these statements is true regarding Lightning Knowledge? [two answers]

	Once you turn it on, it cannot be disabled.

	It requires collaborative forecasting to be enabled.

	Articles are grouped by data category groups and data categories.

	It requires Enterprise Territory Management to be enabled.

	It requires Classic Knowledge to be enabled.





	What happens if the deploy of an inbound change set fails? [one answer]

	The org is locked until such time as the problems are solved.

	You need to remove any new component using metadata APIs (for example, the Ant Migration tool)

	Nothing; the entire deployment is rolled back.

	Once a change set is uploaded, it can no longer fail.





	You want to track all historical trends of opportunities month by month and report on opportunities that are closed at the end of every month. Which feature is perfect for this scenario? [one answer]

	Reporting snapshots.

	Historical reporting.

	Joined reports.

	Scheduled report runs.





	You want to enable conditional highlighting on a given report, but somehow this is not possible. What are the possible causes? [two answers]

	The features expect at least one custom summary formula or a summary field.

	You must be in Salesforce Classic mode.

	The report must have a joined or tabular type.

	The report must have a summary or matrix type.





	A user is not able to edit the list price for the EU Price book custom price book. How is that possible? [two answers]

	The price book is not shared.

	The price book is private.

	The price book entry is using the standard price.

	The user's profile is missing the requisite Field-Level security (FLS) permissions on the price book object.












	You want to be sure that there are no accounts without contacts. What feature should you use? [one answer]

	Cross filter on contact to accounts.

	Joined reports.

	Cross filter on account to contacts.

	Summary reports.





	Your company sells only one product, which is an online service, so support cases fall into just two categories: billing issues and service issues. Which kind of routing would you choose? [one answer]

	Queue-based routing with Billing Issues and Service Issues queues.

	Skill-based routing with billing and service skills.

	External routing.

	Einstein Analytics routing.





	When an opportunity is won, the following actions need to be executed:

	Email the manager of the record owner with the details of the deal

	Post on the Sales Success Chatter group

	Update the account's Last Won Deal custom date field








	Which is the best tool to accomplish this? [one answer]

	Process Builder.

	Process Builder + Lightning Flow.

	A workflow rule.

	Approval Process + Automated Actions.

	Lightning Flow.








	A user is trying to submit an Invoice record for approval to his manager (an approval process is configured to use the Manager field on the submitter user), but he's getting an error stating that the submission could not be processed. What are the possible reasons? [three answers]

	The user does not have read access to the Invoice record.

	The submitter user record does not have the Manager field filled in.

	The submitter's manager is an inactive user.

	No approval process is defined for the Invoice object.

	The Submit for Approval button is not on the Invoice page layout.












	Contact has an OWD set to Private, and a standard duplicate rule on the contact object is active. A user tries to insert a potentially duplicated contact. What happens? [two answers]

	If record-level security is set to Enforce Sharing rules, any duplicate contact the user doesn't have access to is not detected. 

	If record-level security is set to Bypass Sharing rules, any duplicate contact is detected.

	If record-level security is set to Enforce Sharing rules, any duplicate contact is detected. 

	If record-level security is set to Bypass Sharing rules, no duplicate contact is detected.





	A validation rule is defined by: [three answers]

	A name, an optional description, and the active status

	An error condition

	An error message and a place to put the message

	A list of actions

	A success condition





	The Service VP has asked you to build a two-step wizard to allow service agents to insert customer info, query for any customer on the database to look for a match, and then complete a second step with case details that should create a new case. You want to use Lightning Flow. Which elements will you be using? [one answer]

	One autolaunched flow, one Record Update action, and one Record List action.

	It is not feasible using flows.

	Two screen components, one Get Records element and one Create Records element, and one Apex trigger on the case object.

	Two screen components, one Get Records element, and one Create Records element.





	When an opportunity is created with an Amount field greater than $100,000,000, it should be automatically submitted for approval to the CEO of the company. What do you have to configure? [one answer]

	An approval process and an Apex trigger with the submitForApproval() Apex function

	An approval process and Process Builder with a Submit for approval action








	

	An approval process and a workflow rule with a Submit for approval automated action

	An entitlement to define the SLA and Process Builder with a Submit for approval action








	What tool would you use to deploy from a developer edition org to one of your org's sandboxes? [three answers]

	A package

	Inbound change sets

	Data Loader

	Visual Studio Code

	The Force Migration Tool





	When a new Invoice record (custom object) is created, its name should include the current date as well as the account's name and country, in the following format: dd/mm/yyyy - AccountName [Country]. Which tool can be used? [two answers]

	A workflow rule with multiple Field Update actions

	An autolaunched flow triggered by an approval process

	Process Builder with a single Record Update action

	An approval process with a single Field Update action

	A workflow rule with a single Field Update action









            

            
        
    
        

                            
                    Mock Test B

                
            
            
                

	Which of these is a feature of delegated administration? [two answers]

	It manages standard objects.

	It adds users to certain groups.

	It unlocks users.

	It configures standard objects picklists.








	You want sales reps (with different roles) to access the Overall Sales Performances dashboard. At the same time, they should not be able to access the Service Status dashboard. The service agents (all grouped in a service group) need to be granted access to Service Status, but not to Overall Sales Performances. And finally, the CEO should be able to see any dashboard. What can you do? [three answers]

	Create two different folders for the sales and service dashboards.








	

	Share the sales folder with the sales reps group and with the CEO with view access.

	Share the sales folder with the sales reps roles and with the CEO with view access.

	Share the service folder with the service agents roles and with the CEO with view access.

	Share the service folder with the service agents group and with the CEO with view access.








	The Invoice custom object has nearly 200 custom fields that should be visible to any user in the org, and only one user (editor) needs to have edit access to about 20 of them. How can you achieve this configuration? [one answer]

	Modify the editor user profile by setting the FLS for the invoice's 20 fields to Edit Access.

	Clone the editor user profile and give Edit All object-level access to the Invoice object.

	Set all the requisite profiles with field-level security for all fields set to Read Access, create a new permission set with FLS for the given 20 fields set to Edit Access, and assign it to the required user.

	Set all profiles with field-level security for all fields set to Edit Access, create a new permission set with FLS for the given 20 fields set to Read Access, and assign it to all users except the editor.








	Which statement is correct regarding default user access to accounts and (related) opportunities in a given territory? [one answer]

	The default access level of accounts and related opportunities can be set up at the territory-type level.

	The default access level of accounts and related opportunities can be set up at the territory level.

	When a user is assigned to a territory, they automatically receive view and edit access to cases, but not opportunities.

	When a user is assigned to a territory, they automatically receive view and edit access to cases, accounts, and opportunities, but not contacts.





	Marketing users need to be able to manage the campaign member object (such as adding fields or setting up layouts). How can you achieve this? [one answer]

	Use Delegated Administration on the campaign object.

	Change the marketing users' profiles to have Modify All object-level permission for the campaign member object.

	This is not possible.

	Use delegated administration on the campaign member object.





	Which of these statements are true regarding content libraries? [two answers]

	You can restrict the record type content.

	Content on a library that has been added before a record type restriction has been added is automatically removed from the library.

	You can restrict the file type of the content in a library.

	You can define open, guided, or restricted tagging.





	Quotes and opportunities are related objects, but which of these statements are true as regards their relationship? [two answers]

	If an opportunity product is deleted from an opportunity, the same product is deleted from all related quotes.

	An opportunity can have multiple child quotes.

	Synced quotes sync all their products with opportunity products.

	A quote can be related to multiple opportunities.








	The sales rep user has Edit object-level permission on the Inventory custom object and Read Access on the type custom picklist field. This field is required on the inventory layout. What will the sales rep user see? [one answer]

	The field will become editable.

	The record won't be available with a Missing FLS on Type field. Please update profile error.

	The field will remain read-only on the layout.

	The field will be hidden.





	The Invoice custom object cannot be accessed by any sales user with a standard profile. 15 users need to have read access on the object (and on its fields), and only 6 of them require edit access on the object (and on 5 fields). Which of the following options are valid solutions? [two answers]

	Create 7 permission sets, 2 for the Read and Edit object-level permissions, and 5 for the Edit FLS on custom fields, and assign them to the 21 users.

	Edit the standard profile with the required permissions.

	Create 2 new custom profiles with read and edit access on the Invoice object, and assign them to the 21 users (15 on the first View profile and 6 on the Edit profile).

	Create 2 permission sets with read and edit access on the Invoice object and assign them to the 21 users (15 on the first View profile and 6 on the Edit profile).





	Gaurav is assigned to a Delegated Administrator group. What can he do now? [two answers]

	Manage standard objects (if defined in the Delegated Administrator group)

	Log in as another user (if granted administrator access)

	Log in as any other user

	Manage custom objects (if defined in the Delegated Administrator group)





	A record has been manually shared with a specific user who couldn't access that record previously due to the sharing configuration. The record's owner is changed. Then what happens? [one answer]

	Manual sharing is deleted.

	Manual sharing is kept.

	Criteria-based sharing rules are not recalculated.

	Owner-based sharing rules are not recalculated.








	Process Builder and workflow rules can execute actions on a time-based schedule by using scheduled actions and time-dependent actions. Where can we monitor pending actions? [one answer]

	Process Builder's time-dependent actions: The Paused and Waiting Interviews section on the flow setup page

Workflow rules' scheduled actions: The Time-Based Workflows setup page

	Process Builder's scheduled actions: The Time-Based Workflows setup page

Workflow rules' time-dependent actions: The Paused and Waiting Interviews section on the flow setup page

	Both from the Scheduled Actions setup page.

	Process Builder's scheduled actions: The Paused and Waiting Interviews section on the flow setup page

Workflow rules' time-dependent actions: The Time-Based Workflows setup page








	The case object needs to be related to five different types of junction objects, leading to five different many-to-many relations. Will you be able to complete this configuration: [one answer]

	Yes, without any restrictions.

	No, there can only be two master-details fields per object,

	Yes, but you have to be sure you can still create five custom objects.

	No, standard objects cannot be the master side of a master-detail relation.





	Validating a change set: [one answer]

	Is a mandatory step to be executed prior to deployment.

	Can be optionally executed prior to deployment.

	By default, executes all Apex tests when run in a sandbox.

	Is done on the source org.








	The project object, which already contains 200 records, needs to be related to the department object with a master-detail relation. What do you have to do? [three answers]

	Create a lookup field on Project that points to Department.

	Fill in all lookups in any Project record.

	Convert a lookup field into a master-detail field.

	Create the master-detail field.

	Use Process Builder to automatically populate the lookup field.








	When a record is deleted and is referenced in a lookup field from another record: [two answers]

	Deletion will always be executed.

	The lookup field is blanked if otherwise configured.

	The related object where the lookup lies is deleted as well.

	Deletion can be blocked if the lookup has been configured in this way.





	Which kind of relation ensures that a child record gets its parent record sharing settings? [one answer]

	Master-detail relation.

	Lookup relation.

	Hierarchy lookup.

	Parent-child relation.





	You have just imported 1 million invoices into the new Invoice custom object and you want to see the weight of these new records in terms of the total data storage usage. Where can you check this? [one answer]

	The Storage Usage page

	The Data Usage page

	The File Usage page

	Issue a SOQL query on the Invoice object using the PERCENT SOQL function





	Where can you monitor the importing of thousands of records using the Import Wizard? [one answer]

	From the Bulk Data Load Jobs page.

	From the Import Wizard Jobs page.

	The Debug Log.

	Only Data Loader jobs can be monitored.








	When an opportunity is created, it should be submitted for approval only if the total amount is greater than $150,000, otherwise it is automatically approved. If the amount is greater than $1,000,000, it should be approved by the user's manager and, if it is greater than $10,000,000, it should also be approved by the Sales VP and the CEO. Which steps do you need to configure in this approval process? [one answer]

	One for the automatic approval, one if the amount is greater than $100k, and one if it's greater than $10M.

	One if the amount is greater than $100k, and one if it's greater than $10M.

	One if the amount is greater than $100k, one if it's greater than $10M for the Sales VP, and one for the CEO.

	One for the automatic approval, one if the amount is greater than $100k, one if it's greater than $10M for the Sales VP, and one for the CEO.





	Following a sandbox refresh, users are not getting any email from Process Builder configured on Opportunity creation: what can you do? [three answers]

	Check the email deliverability settings.

	Have a look at workflow logs.

	Check Setup Audit Trail.

	Take a look at the email logs.

	Check whether users' email addresses are valid.





	When adding a product to an opportunity, which price can a sales rep fill in? [one answer]

	The list price.

	The standard price.

	The opportunity price.

	The sales price.





	Which is the correct order when setting up Enterprise Territory Management? [one answer]

	Territories, Territory Types, and Territory Model.

	Territory Types, Territories, and Territory Model.

	Territory Type, Territory Model, and Territories.

	Territory Model, Territory Type, and Territories.








	To customize the metadata provided with each content file, what can you do? [two answers]

	Define content version record types.

	Define data categories and article types.

	Add new values to the content version's type standard picklist.

	Create custom fields on the content version object and assign them to custom layouts assigned to different record types.





	The service agent users (with a standard service agent profile assigned) need to have Read, Edit, Create, and Delete permissions on the Container custom object. How can you provide this feature? [one answer]

	Create a new custom profile (cloning the service agent profile), add all required container object-level permissions, and then apply the profile to the service agent users.

	Edit the standard service agent profile by modifying the container object-level permission.

	Create a permission set with the container object-level permissions and assign it to all users.

	Create a new custom profile (cloning the service agent profile), add a container object-level View All permission, and then apply the profile to the service agent users.





	A survey object needs to be related to the campaign object so that a survey can be related to many campaigns and vice versa. Which feature will you choose? [one answer]

	Lookup fields.

	Junction object.

	The master-detail field from survey to campaign.

	Cross-object validation rules.





	Which of these statements are correct regarding profiles and roles? [three answers]

	Profiles are mandatory on users, while roles are not.

	Profiles are used to set object-level and record-level access.

	Profiles control access to records through hierarchies.

	Roles are used to set object-level and record-level access.

	Roles define access to records through hierarchies.








	Which of these statements are true regarding collaborative forecasting? [three answers]

	Multiple currency is not supported.

	It cannot be enabled if Customizable Forecasting is enabled.

	It is possible to enable up to four forecast types.

	You can enable users to forecast from the Forecast Hierarchy page.

	Forecast Adjustments is only supported by Customizable Forecasting.





	What do you need in order to enable Lightning Knowledge? [three answers]

	Use the Knowledge Setup flow on the Service Setup page.

	An article record type must be created first.

	Data categories must be defined.

	Assign Knowledge User to selected users.

	Be careful to have enough knowledge user Feature Licenses on the company information page.





	The audit department needs to be sure who modifies sensitive fields on the Invoice record, such as the Amount field (of currency type) and the Account lookup. How can you configure this requirement? [two answers]

	Enable Field History Tracking on the Invoice object and select the two fields to be tracked.

	Monitor Setup Audit Trail.

	Add the History related list to the Invoice page layout.

	Monitor Record Audit Trail.





	You need to enable omni-channel routing to enable agents to be assigned to cases depending on attributes such as Chinese speaking and Fault parts. Which kind of routing would you choose? [one answer]

	Skill-based routing.

	Queue-based routing.

	External routing.

	Einstein Analytics routing.





	A case can enter an entitlement process when: [two answers]

	The milestone hits the warning action.

	It is created (created date).

	Business hours are met.

	Depending on a custom date/time field.








	What do knowledge components allow? [two answers]

	They can be used in Salesforce Classic.

	They suggest articles based on a case's details.

	They attach/remove articles from the current case.

	They attach knowledge entitlements to the current case.





	Agents from Indian and Italian call centers are using invalid knowledge articles to resolve shipping-related issues because they visibly don't take into account the countries those articles are related to. How can you provide any assistance to this inferior service support? [one answer]

	Enable data categories (country-related) and assign role visibility to data categories.

	Create different article record types based on countries and assign their visibility to agents' profiles.

	Deliver the MyTrailhead feature to skill up agents.

	Suggest using Trailhead to better understand how Knowledge works.





	In Lightning Knowledge, an article can be: [two answers]

	Created and edited.

	Published and deleted.

	Attached to a workflow rule.

	Sent via SMS with Live Chat.





	Which objects are supported by duplicate rules? [one answer]

	Accounts, leads, contacts, and custom objects.

	All standard and custom objects.

	Accounts, leads, opportunities, contracts, contacts, and custom objects.

	Contacts, leads, and accounts.





	To increase data quality, which entities can you reference in a lookup filter? [two answers]

	Validation rule criteria.

	Custom metadata settings.

	The current and related objects.

	User records, a user's profile, and roles.








	The Invoice and Payment custom objects both have the Origin picklist, and the business wants them both to have the same values. How can you achieve this? [one answer]

	Use a global picklist value set.

	Use dependent picklists.

	Use a lookup field on the Invoice object to the payment object and apply a custom filter.

	Create a workflow rule to automatically copy the Invoice origin value to the Payment Origin field.





	On the case object, you have defined an Issue Reason picklist with over 200 values. it is therefore no surprise that agents often use the wrong reasons when opening an issue case. What can you do to help agents? [one answer]

	Create a validation rule with the VLOOKUP function to look up the Issue Reason custom object.

	Use dependent picklists: Create an Issue Category picklist to organize issues, and make it the controlling field of the Issue Reason picklist.

	Create an Apex trigger to perform the validation logic and block record creation/update.

	Create an Issue Reason custom object and add a master-detail field to the case object.





	The Product Code field of the product object needs to be strictly defined by a specific format (something along the lines of XXXX-XXX-XX). How can you achieve this requirement? [one answer]

	Create an Apex trigger on the product object to check the field format.

	Create a validation rule with a REGEX function.

	Create a workflow rule to block record creation if criteria are not met.

	Create a Lightning flow to send an error to the Product Information Management (PIM) system.





	A sales rep is configuring product pricing within a custom price book. Which price are they going to fill in? [one answer]

	Sales price.

	List price.

	Standard price.

	Opportunity price.








	A sales rep wants to make sure that the newly created quote is synced up with its opportunity, given that an old quote is already synced. What can they do? [one answer]

	Use the Start Sync button on the quote record after disabling any previous quote with the Stop Sync button.

	Use the Start Sync button on the quote record; any other quote sync instantly stops.

	Any new quote is automatically synced and overrides the previous quote.

	Update the Sync Status picklist to Enabled on the new quote.





	Which of these statements are true regarding forecast categories? [three answers]

	Forecast categories' labels cannot be aligned with the company's sales process.

	It is not possible to change opportunity stage values to forecast category mapping.

	Forecast categories are mapped to opportunity stage field values.

	More than one opportunity stage value can belong to a single forecast category.

	It is not possible to forecast on the Omitted forecast category.





	Once an inbound change set is deployed: [one answer]

	It can automatically be rolled back using the Rollback button on the outbound change set page.

	It can be rolled back with Data Loader.

	It cannot be automatically rolled back.

	It can be rolled back with Data Export.





	When two or more contacts are identified as duplicates, what can you do with the merge tool? [two answers]

	For each field, select which record is the master of the info (the value is copied into the master record).

	The master record is automatically selected as the first record ever created.

	For each field, select which record is the master of the info ONLY if it is not blank (the value is copied into the master record).

	Select the master record.








	What tools would you use to incorporate changes from production to the UAT Full sandbox? [two answers]

	It is not possible to deploy metadata from production back to a sandbox.

	Visual Studio Code or the Force Migration Tool.

	Only Developer or Developer Pro sandbox types can receive an inbound change set from production (Full Sandboxes are a full copy of production, so they cannot be changed).

	A change set.





	A change set contains custom fields emanating from different objects (standard and custom). How can you deploy field-level security configurations along with the change set? [two answers]

	Add permission sets to the change set components.

	Flag Push Field Level Security Permissions on the change set details.

	Field-level security permissions must be configured by hand on the target org once deployment is complete.

	Add profiles to the change set with the Add Profile button.





	What can you transfer from a sandbox to production using change sets? [three answers]

	Apex classes.

	Owned contacts and leads.

	Workflow rules.

	Validation rules.

	Opportunity teams.





	Maria has a profile with read access on the account object with the Prospect record type. A criteria-based sharing rule grants Maria's role read/write access to accounts with the Prospect record type. Will Maria be able to access the Prospect accounts? [one answer]

	No; an owner-based sharing rule is needed.

	Yes; the sharing rule opens up the access level.

	No; her profile prevents her from editing the object despite the sharing rule.

	Yes; Maria's profile is automatically updated to follow the record's level of access defined by the criteria sharing rule.










	The Case OWD is set to Private, and sharing rules are used to open up access to case records. A report has been scheduled and sent by email to service managers on a daily basis to receive all open cases at the end of the day. Service managers (who have the View All object-level permission on the case object) are reporting that the emailed report is missing some of the cases. What could be the cause? [one answer]

	Scheduled reports require the View All Data permission.

	Service managers may not have View permission on the case object.

	The report's running user does not have read access to all case records.

	Records have been deleted once the report has run.





	Account object has the industry standard picklist field with about 200 values that can be divided into 5 categories that you want to report against Accounts. What reporting feature can you use to get the total number of accounts per category? [one answer]

	Cross filter

	Simple filter

	Custom summary formula

	Bucket column on the industry picklist





	The sales VP wishes to see the trends of opportunities' amounts week after week (up to three weeks in the same report). How can you configure it? [one answer]

	Use reporting snapshots with a custom opportunity history object.

	Use field history tracking in the Amount field.

	Use historical trend reporting (by tracking the Amount field).

	None of the above.





	You need to build a dashboard for all of your company's sales VPs (no pressure!), with each leading a specific continent division (Americas, Africa, Europe, Asia, and Oceania). They need a comprehensive dashboard with all the company's KPIs to be emailed weekly on a Friday night. What is the best way to configure this? [one answer]

	Create five dashboards (with a different running user each), and then schedule them.

	Create one dashboard with different filters per continent, and then schedule it.

	Create one dashboard with five components, one for each continent, and then schedule it.

	Create five dashboards with a running user with the View All Data permission and a filter to the continent, and then schedule them.








	A user wants to submit an opportunity for approval, but they cannot see the Submit for Approval button. What can you do to solve this issue? [one answer]

	Add the Submit for Approval button to the custom buttons box of the opportunity standard layout.

	Configure a new approval for the current user's role.

	Add the Submit for Approval button to the standard buttons section of the opportunity layout associated with the user's profile.

	Activate the approval process.





	When a master support case is closed, all related cases (child cases with the ParentId field set up to the master support case) must also be closed. Which is the best solution? [one answer]

	Deliver an autolaunched Lightning flow triggered by Process Builder.

	Deliver a workflow rule on the case object with one field update action for each child case.

	Ask your developers to build a Case Apex trigger to code this logic.

	Deliver Process Builder with an Update Records action on the case object.





	When a new case is opened, the ContactId field should be automatically filled in: this contact should be looked up from any contact that matches the case's Web Email field, taking into account a custom unique field on the contact object called Unique Email. How can you achieve this? [one answer]

	Use Workflow Builder to trigger Process Builder.

	Use Process Builder to trigger an autolaunched Lightning flow.

	Use Process Builder to trigger a Lightning flow with at least one screen element.

	Instruct your support agents to search for contacts using Global Search.





	When an Invoice record (custom object) holds the Waiting for payment status value (custom picklist field) for more then 60 days, an email should be automatically sent to the billing VP role users, and then the status should be set to VP Notified. Which tools are available to this end? [two answers]

	A workflow rule with one immediate action and one time-dependent action.

	A workflow rule with two immediate actions.

	A workflow rule with two time-dependent actions.

	Process Builder with two scheduled actions.

	Entitlements with two milestones.












	After the platform checks validation rules before an account is committed to the database, a complex logic on the Security Number field is required. This involves a query on a security region code object and a complex check digit algorithm (that could not be configured using regular expressions) to validate the value in the field. If validation fails, the record operation should fail as well. Which tool would you unleash? [one answer]

	An Apex trigger on the account record, using the after event.

	Process Builder and a Get Records action.

	A validation rule with VLOOKUP and REGEX functions.

	An Apex trigger on the account record, using the before event.

	A Lightning flow with screen elements.





	You can move change sets (provided a valid connection exists): [two answers]

	Between any developer org and a production org.

	Between production orgs.

	Between sandboxes that rely on the same production org.

	Between production orgs and any sandbox under it.





	When an Invoice record (custom object) is marked as paid (custom Status field set to Paid) and the custom numeric field, Number of Payments, is set to N (where N is any number greater than 0), an automation should automatically create N invoice line item records (custom object with a master-detail with invoice). Now, each invoice line item should have the Amount custom currency field set to the invoice's Total Amount custom fields divided by the number of invoice line items (N). Which tools would you prefer? [one answer]

	Process Builder to trigger an autolaunched flow that handles the creation of all invoice line item records.

	Process Builder with a screen flow that displays a wizard to create the invoice line item records.

	An Apex trigger on the invoice line item object that handles the creation of all invoice line item records.

	Process Builder and one workflow rule per invoice line item record.
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	c and d (Security and access)

	b and d (Security and access)

	a (Security and access)

	d (Process automation)

	c (Extending custom object and applications)

	b (Change management)

	a, b, and c (Extending custom object and applications)

	b and d (Extending custom object and applications)

	a (Extending custom object and applications)

	a (Auditing and monitoring)

	a (Auditing and monitoring)

	b (Process automation)

	a, d, and e (Auditing and monitoring)

	d (Sales cloud applications)

	c (Security and access)

	a and d (Content management)

	a (Security and access)

	b (Extending custom object and applications)

	a, b, and e (Security and access)

	b, c, and d (Sales cloud applications)

	a, d, and e (Service cloud applications)



 


	a and c (Auditing and monitoring)

	a (Service cloud applications)

	b and d (Service cloud application)

	b and c (Service cloud application)

	a (Service cloud application)

	a and b (Service cloud application)

	a (Data management)

	c and d (Data management)

	a (Data management)

	b (Data management)

	b (Data management)

	b (Sales cloud applications)

	b (Sales cloud applications)

	c, d, and e (Sales cloud applications)

	c (Change management)

	a and d (Data management)

	b and d (Change management)

	a and d (Change management)

	a, c, and d (Change management)

	c (Security and access)

	c (Analytics, reports, and dashboards)

	d (Analytics, reports, and dashboards)

	c (Analytics, reports, and dashboards)

	a (Analytics, reports, and dashboards)

	c (Process automation)

	d (Process automation)

	b (Process automation)

	c and d (Process automation)

	d (Process automation)

	c and d (Change management)

	a (Process automation)





            

            
        
    
        

                            
                    Other Books You May Enjoy

                
            
            
                
If you enjoyed this book, you may be interested in these other books by Packt:



Salesforce Platform Developer I Certification Guide

Jan Vandevelde, Gunther Roskams

ISBN: 978-1-78980-207-8


	Solve sample questions and mock tests and work with exam patterns

	Gain an understanding of declarative Salesforce tools such as Process Builder, flows, and many more

	Code in Salesforce using the Developer Console and IDEs

	Grasp the basics of object-oriented programming

	Write Apex classes, Visualforce pages, and Apex test classes with easy-to-follow steps

	Explore the different deployment tools that you can use to push metadata to different environments

	Build custom declarative apps and programs on Force.com platforms





Salesforce Lightning Platform Enterprise Architecture - Third Edition

Andrew Fawcett

ISBN: 978-8-17899-567-5


	Create and deploy AppExchange packages and manage upgrades

	Understand Enterprise Application Architecture patterns

	Customize mobile and desktop user experience with Lightning Web Components

	Manage large data volumes with asynchronous processing and big data strategies

	Implement Source Control and Continuous Integration

	Add AI to your application with Einstein

	Use Lightning External Services to integrate external code and data with your Lightning Application





            

            
        
    
        

                            
                    Leave a review - let other readers know what you think

                
            
            
                
Please share your thoughts on this book with others by leaving a review on the site that you bought it from. If you purchased the book from Amazon, please leave us an honest review on this book's Amazon page. This is vital so that other potential readers can see and use your unbiased opinion to make purchasing decisions, we can understand what our customers think about our products, and our authors can see your feedback on the title that they have worked with Packt to create. It will only take a few minutes of your time, but is valuable to other potential customers, our authors, and Packt. Thank you!
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Libraries
ﬁAII Libraries » Internal Library

« Back

Tellme more!Helpfor tis Page @

S e | (Aot [ G
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Last Modified By: Enrico Murru 41 minutes ago

Edit | Delete | Edit Members | Tagging Rules | Record Types | View Archived Content

‘Switch Library:  Internal Library v

¢ Featured Content

Title

Publication Date.
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Tite Author Publication Date
B salesforce content implementation guide EnicoMury 3 minutes ago
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Criteria for Executing Actions *

Conditions are met
© Formula evaluates to true

No criteria-just execute the actions!

Build Formula
Insert: | Field Q | Function Q|| SystemVaria.Q || Operator ¥
AND(
[Opportunity]. Amount >= 10000000,

) ISPICKVAL( [Opportunity].StageName, ‘Closed Lost )
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New Customer Info

You've just selected:

= First Name: Simon

« Address: Via Bisoux, Bergamo - BG 24048 ( Italy)

Previous
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Preview salesforce content implementation quide 01/06/2019 Muru Enico  01/06/2019 18.18 0
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@ Display Image
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Description
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New Case Detail

Information
New Case: Sales Request

Case Detail Name

" Cose Case Information
Search Cases... Q

Case Owner *Status

+  NewCase Enrico Murru New
Case Number Priority

New Case Medium
Contact Name * Case Origin
Select a record type. ‘E Laura Gnite x ‘ Phone

Support Request

@ SalesRequest Account Name
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Enrico Murru Last updated 04/24/2019 at 5:19 PM

Months Closed Best Case Pipaline
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Edit Rule New lead is created

Specify the workflow actions that wil be triggered when the rule criteria are met. See an example.

Rule Criteria  AND(
ISPICKVAL (Status, ‘Open - Not Contacted),
ISPICKVAL(LeagSource, Web).

Couniry == Haly’
OR(
AnnualRevenue >= 100000,

Evaluation Criteria  Evaluate the rule when a record s created

Immediate Workflow Actions

Type
Task

Field Update
Field Update
Outbound Message. Send lead status to ERP

[ Ada Worktow Action |

Time-Dependent Workflow Actions  See an exampie:

[© o woron actions have been addes. Btor ading a woraw action.you st have ot eas on time vgger dfined

[Ada Teme Tgger
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Edit Burlington Textiles Weaving Plant Generator

Opportunity Owner
Enrico Murru

Private

“Opportunity Name

Burlington Textiles Weaving Plant Generator
Account Name

[ Burlington Textiles Corp of America

Exclude from the territory assignment filter logic.

Territory.

Amount

€235.000,00

Expected Revenue
€235.000,00
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Edit SLA: Gold

Product Informa
*Product Name Active
SLA Gold a
Product Code Product Farmily
59060 ~None-—
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Edit Online Pricebook

*Price Book Name

Online Price Book

Description

Online sold products

Created By
Enrico Murru, 23/04/2019 15.51

Active

Is Standard Price Book

(w]

Last Modified By
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New Case Detail

Information

Case Detail Name.

*Case
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Configure the Default Forecast Display

‘Set a forecast period that makes the most sense for your company. These settings apply to all forecast types. Users viewing a forecast can change the range.

Forecast Period [ Monthly v sl
6 months
Starting on April FY 2019  September FY 2019
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Actions

‘

No workflow actions have been added.

‘Add Workflow Action ¥

(@ 1 Hour Before £ Delete

Action Type. Description
Edit| Remove Email Alert ‘Sends alert email after 1 hour of high-priority case unresoived

=

(@ 2 Hours After  Edt| Delete

i
i

Description
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Create an email alert o associate with one or more workfow rules, approval processes, of enfitlsment processes. When changing an email alert, any modifications
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Email Alert Edit [save ] [save & New] [Cancel]
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When salesforce.com triggers a workflow rule, is time-dependent actions are placed in the workflow queue. Use the criefia below to monitor
the queue.
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Service Console Cases

[ case Details

Case Number Case Owner
00001027 Enrico Murru
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Tcannot run the browser on the
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ial Submission Actions (i

Action Type
Record Lock

Edit|Remove Field Update

(Add Existing|  Add New v |

Doscription
Lock the record from being edited
‘Set Submitted Approval

Approval Steps 1/
Action Stop Number
Show Actons | Edit 1

Show Actions | Edit 2

Name Doscription Crieria
Lowamount  Amount>= 100,000  Opportunity: Amount GREATER
Bigdeals  Amount>= 1M Opportunity: Amount GREATER

Final Approval Actions 1/

Action Type

Edit Record Lock

Edit|Remove Field Update

(Add Existing|  Add New v |

Doscription
Unlock the racord for editing

Set Approved.

Final Rejection Actions |1/

Action Type

Edit Record Lock
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Upload Change Set

Videa Tutoral | Help for s Page @
New Feature V1 : .

Choose the organization that wil receive the change set. Once the upload completes, the administrator responsible for authorizing deployments in the
target organization wil be notified.

Upload Details

Target Organization 1 = Required Inormaton

Name Description Type Plattorm Version

®  Producton Production organization Production 450
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Workflow Rule

New lead is created

Workflow Rule Detail

(£t [ Crone | [Deactiate

siepfor i Page @

Rule Name  Newlead is created Object  Lead
P Evaluation Criteia  Evaluate the rule when 2 record is created
Description  Exccutes actons when a new lead s created
Rule Criteia AND(
ISPICKVAL(Status, ‘Open - Not connected),
ISPICKVAL(LeadSource, Web
Country = Haly,
OR(
AnnualRevenue
ISPICKVAL Rating.
)
)
Created By Enrico Mumy, 1410772019 1255 Modified By Enrico Mumu, 14/0712019 16.24
Workflow Actions. [ean

Immediate Workflow Actions

Type
Field Update
Field Update

Time Dependent Workflow Actions

Description
Update Hot Rating
Update escription field

See an example

[ vou cannot ad new tme iggers to an stve . peaciuze s 2
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Health Check

How well does your org meet Salesforce security standards? Reduce your security risk and limit data loss by optimizing the areas below.

Salesforce Baseline Standard v

65% Poor O

of the standard met
How did we calculate this score?

> High-Risk Security Settings (15)

> Medium-Risk Security Settings (11)
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All Duplicate Rules

What Are Duplicate Rules?

View:

‘Al Duplicate Rules ¥

alslciplelFleln

Helpfortis Page @

NIOIPIQIRISITIUIVIWIXIYIZ| Otmer AW

Rule Name +
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REPORT: ACCOUNTS
Accounts Report
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Define Library Record Types

Use this page to restrict the record types available when authors publish content into the library.

You can also select a default record type for the library.

1= Required Information

Default Record Type

N\
4/ Restrict the record types available

Available Record Types

inthe library

¢/Allow content with any record type to be inked to this ibrary
0 not apply record type restrictions to existing content

General

dd »

Selected Record Types

save | [ Cancel
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Roles Haipfor tis Page @

Belowis a lst of the roles for your organization. You can view more information by clicking the role lin.

Acton nole Reports To Report Disiay N

it Dl Assion CEO ceo

i Dl [ Assion CEQ ceo cro

i Dl [ Assion €00 ceo co0

Eoi|Del | Assign SV, Customer Serce & Suppart ceo SVP,Customer Sace & Support
it Dol | Asion SUP, Customer Service & Support Gustomer Support Intomational
it Dol | Asion SUP,Customer Service & Support Gustomer Support, Noth America
it Dol | Asion SUP,Customer Service & Support Instalaion & Ropair Sorices
£ Dol | Assign SV Human Resources ceo SVP Human Rosources

i 1Dl | Assign SVP,Saies & wanetng ceo SVPSales & arkoing

i Dol Assign P Inematona Sales SUP,Sales & Markotng VP, Intemationa Sales

it Dol | Asion [V SUP,Sales & arkotng VP, arkeing

it Dol | Asion Marktng Team VP, Marksting Warkeiing Toam

it Dol | Asion VP, North American Sales SUP,Sales & arkotng VP, North American Sales

i Del | Assign Dirctor Channel Saes VP, North American Sales Direcior, GhannelSales

it Dol | Asion ‘Channel Sales Team Drector,ChannelSales Ghamel Sales Toam

i Del | Assign Dircto, Diec Sales VP, North American Sales Diecor, Diect Saes

it Dol | Asion Eastem Saes Team Drector, Dirct Saes Eastom Salos Toam

Edit| Del | Assign Western Sales Team Director, Direct Sales Westem Sales Team
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New Process

Process Name * APIName* @
Even Automation Even_Automation
Description

Triggered when the Platform Event XYZ is received

The process starts when*

A platform event message is received - ‘
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[ Burlington Textiles Weaving Plant Generator

+ Foliow New Note Clone

‘Submit for Approval

v

Activity Chatter

v Opportunity Information

Opportunity Owner
& Enrico Murru

Private
[m]

Opportunity Name
Burlington Textiles Weaving Plant Generator

Account Name
Burlington Textiles Corp of America

Type
New Customer

Lead Source.
Web

v Status

Stage
Negotiation/Review

Probabilty (%)
0%

Exclude from the territory assignment filter logic

[m]

Territory

Close Date
25/01/2019

Next Step

Amount
€55.000,00

Expected Revenue
€49.500,00

otiation/R Closed

[ Products (3)

GenWatt Diesel 10kW
Quantity: 1,00

Sales Price: €5.000,00
Date:

Installation: Industrial - Low
Quantity: 1,00

Sales Price: €20.000,00
Date:

SLA: Gold

Quantity 1,00
Sales Price: €30.000,00
Date:

View All

2] opportunity Team (2)

e Mary Smith
Team Role: Lead Qualifier

Title:

e Gianni Rocket
Team Role: Account Manager

Mark Stay
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Milestone Edit
Entitlement Process.

Milestone Name

Time Trigger (Minutes)

Enable Apex Class for the Time Trigger
(Minutes)

Start Time
Milestone Business Hours
Order

Criteria

Field Operator Value
[Case: Priority ] [equals ] [High ]
[None— v] [<None— gl ]
[None— v] [~None— a2l ]
[None— v] [~None— a2l ]
[None— v] [~None— a2l ]
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5 Approval History (2)
Approval Request Submitted

Date: 10/08/2019 19.09

Status: Submitted

Assigned To Laura Gnite

Actual Approver: ~ Laura Gnite

Comments can this opportunity be approved? this is

not a strategic customer for now
Approval Request Submitted

Date: 10/08/2019 19.09

Status: Approved

Assigned To Laura Gnite

Actual Approver: - Laura Gnite

Comments can this opportunity be approved? this is

not a strategic customer for now
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& omni-channel Al v Search

i 00001028

® Avilable - Case

You have no active requests
° 4 Case

MY WORK (0) Support request for

NEW (0)

Feed Details

Post LogaCall Poll

® History
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Change Set Detai

Change SetName  New Feature V2 sats  Open
Description  New amazing features to be deployed in
production
Created By ral01, 1310472019 16.45 Modified By trial01, 1310472019 18.46

(] (o) o] [cton]

Change Set Components.

Parent Oject Type APIName
Lead Workflow Field Update Call_tead
Lead Workfow Rule CallLead
Remove Emailto lead Lead Workfow Rule Email o lead
Remove Lead Layout Lead Page Layout Lead Layout
Remove Next Action Lead Custom Field Next_Action

Remove Send emailto leag Lead Workflow Field Update Send_email_to_lead
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Community Management Settings

Enable Community Workspaces

Community Role and User Settings.

Number o customerroles | 1 [ (5

[
[E1 - pprpwapmmrme——"
Aot ot parmr Aot )| S e 82 o
e O

Enablo Partner Supor Usar Access
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Set Variable Values

Edit Assignment

Each variable Is modified by the operator and value combination.

Varlable

{icontact FirstName}

Varlable

{icontact LastName}

Varlable
{icontact Email}

Varlable

{icontact Phone}

Varlable

{icontact MailingCity}

Varlable

{icontact MailingCountry)

Varlable

{icontact MalingPostalCode}

Varlable

{icontact MailingState)

Varlable

{icontact MailingStreet}

+ Add Assignment

Operator
Equals
Operator
Equals

Operator
Equals
Operator
Equals
Operator
Equals
Operator
Equals
Operator
Equals
Operator

Equals

Operator

Equals

Value

{1SGlobalConstant EmptyString)

Value

{1SGlobalConstant EmptyString)

Vaue
{1SGlobalConstant EmptyString)

Value

{1SGlobalConstant EmptyString)

Value

{1SGlobalConstant EmptyString)

Value

{15GlobalConstant EmptyString)

Value

{1SGlobalConstant EmptyString)

Vaue
{1SGlobalConstant EmptyString)

Value

Enter value or search resources.

Cancel

Q

-

-

-

-

-

-
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Profiles and
Permission Sets

Manual/Apex Sharing
Team Sharing
Territory Sharing
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Outbound Messaging Delivery Status sl or s Page @

[@ oattoms in qwoue awsiing gevery -3 J

Nextitems for delivery Refresh
Action  Outoound Mezsage 1D Obisct #Attempts Created Date Next Atampt_ Deivery Failure Reason

e ———
o o sttt stz o IO T pmmets p
Retry | Del 04k1i000000ksls  00Q1I000002VPHT & e e e o e et rraiog

Oldest failures in queue

Action  Outhound Messags 1D Object #Attempts Created Date Next Attempt Delivery Failure Reason

141072019 1410712018 org xmi sax SAXParseException lineNumber: 1
Relry | Del D4K1000000kSls  00011000002VPh2 & 1744 1814 ‘columaNiumber. 1; Gontent s not alloved in prolog.

141072018 1410712018 org xmi sax SAXParseException lineNumber: 1
Relry | Del D4K1000000kSls  0001000002VPHT & 1744 1815 ‘columaNiumber. 1; Gontent s not alloved in prolog.

141072019 1410712018 org xmi sax SAXParseException lineNumber: 1
Relry | Del D4K1000000kSls  0001000002VPNE 4 1787 1804 ‘columaNiumber: 1; Gontent s not alloved in prolog.
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seTup
Reporting Snapshots

Reporting Snapshots Hel for s Page @
Open cases lifespan

Identification

Reporting Snapshot Name  Open cases lfespan Next Run
Reporting Snapshot Unique  Open_cases.lfespan LastRun
Name
Description Created By Enrco Mumy, 230612019 16.15
Running User  Enrico Mumy LastModified By Enrico Murmy, 230612015 16.15.
Sourse Report  Cases by status TargetObject  Open Case Litespan

Field Mappings Columns in Source Report: 4 Fields in Target Object: 8 Field Mappings Help (@)

No records to display

Schedule Reporting Snapshot ‘Schedule Reporing Snapshot Help (2

No records to display
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Change Set Unavailable

“This change sef isnt availble right now. Change sefs are uploaded asynchronously, so a change sef that was recently uploaded can take up fo 30 minules or
longer before ifs available for deployment. Please wail and fr deploying your change set again later
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Select Approver

() Letthe submiter choose the approver manually.
() Automatcally assign using the user field selected earler. (Wanager)
© Automatically assign to approver(s).

User B [Evico Murru X
User B Mary smitn ]

Add Row Remove Row

When multiple approvars are selected:
© Approve or rject based on the FIRST respons.
Reguire UNANIMOUS approval from al selectad approvers.
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| Co o O
r——

trigger OpportunityTrigger on Opportunity (before insert, before update, before delete,
- after insert, after update, after delete, after undelete) {

//current record (supposing only one opportunity can be saved at once)
Opportunity currentopp = Trigger.new[o];

NouAswN R

//treating before and after events separately

Enrico Murru Browser Jaura

Unread  5.28KB
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DASHBOARD
Sales\Amazing Dashboard + Follow ) Refresh Edit Subscribe v
An amazing dashboard for amazing trailblazers Post Poll Question
As of 7-lug-2019 15.06.03-Viewing as Enrico Murru
Amount Ranges Stages
All v All
Sort by
Y19 Opportunities Most Recent Activity v Search this

Enrico Murru to Awesome Company Ltd Only

Can anyone have a look at this dashboard? See something strange?

@Mary

1 Like ® Comment

comment

View Report (current Year Opportunities) View Report (current Year Opportunities)
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R 5c7U° > OBJECT MANAGER
B Account

Details Object Limits Q Quick Find
11 Items, Sored by ter

Fields & Relationships

mEm 4 USAGE LIMIT % USED MESSAGE
Page Layouts Active Lookup Filters o 5 0%
Lightning Record Pages Active Validation Rules 0 100 0%
Buttons, Links, and Actions Active Workflow Rules o 50 0%
Compact Layouts Approval Processes o 500 0%
Field Sets Custom Fields 7 50 1%
Object Limits Custom Relationship Fields 0 40 0%
Record Types Rollup Summary Fields 0 25 0%
Related Lookup Filters Sharing Rules (Both Owner- and Criteria- | 00 0%

based)
Search Layouts

Sharing Rules (Criteria-based Only) 1 50 2%
Triggers

Total Workflow Rules 0 50 0%
Validation Rules

VLOOKUP Functions 0 10 0%

Hierarchy Columns
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SZueio g

Opportunity

Test
14/09/2019 & 1915 )
v Status
*Stage Prospecting .
Review the following errors
Prabability (%)

« Discount policies forbit discounts hi

than 50%. Please review the deal

€400,00

€100,00
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Duplicate Record Set
DRS-0000000002 E Delete

Related Details

B ouplicate Record Items (2) New

DUPLICATE RECO... RECORD CREATED DATE
04/05/2019 12.10 v

04/05/2019 12,52 v
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PAUSE CONDITIONS ~ RESUME EVENT

A Platform Event Message is Received

® specific time
Arecord field

Define Resume Time

*Basa Time

{topportunity.CloseDate}

Offsat Number @

14
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Schedule Data Export
Frequency

start

End

Preferred StartTime.

® Onday[1

of every month © On[the Tt v [Sunday

[a42015 | rssmsaons)
(o520t | r1smsaons)

Exact starttime will depend on job queue actiity.

of every month
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Case Detail

New Relationship Hepfor tis Page @

\dd custom related lists Step 6 of 6

(G famm e tmn ol

Field Label  Case
DataType  Master-Detail
FieldName  Case

Description

oty et i i e s s e
Rt e

These are the page layouts that wil include this field. Because this is a Master-Detai relafionship, the field s required.

[ AddRelated List page LayoutName

5] Gase (Marketing) Layout
5] Gase (Sales) Layout

@ Case (support) Layout
5] Gase Layout

¥ Append related list to users' existing personal customizations

[Previous) [ save & New] [ save | Cancel
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Matching Rules
Define how dupicae records are identified.

Compare Contacts With

Matching Rule

Matching Criteria

Field Wapping

Extenal Contacts ¥
External Contact Matching Rule ¥

(External Contact: Email EXACT MalchBlank = FALSE) D (Excernal
Contact: First_Name FUZZY.FIRSTNAME MalchBlank = FALSE) AND (External
Contact: Last_Name FUZZY: LAST NANE MatchBlank = FALSE)

) Manping Not Selected

Remove Rule
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DASHBOARD
My Amazing Dashboard

Al Time Opportunities

Record Count

Burlington Textiles Corp of Ameri.
Edge Communications

Express Logistics and Transport
GenePoint

Grand Hotels & Resorts Ltd

United Ol & Gas Corp.

University of Arizona

View Report (All Tme Opportunities)

Account Name.

Cases by status

Record Count

View Report (Cases by status)

Open Case Lifespans R.

Case Owner
Autom... @
Enrico.. @
Maryss.

Average Age: 7,7k

View Report (Open Case Lifespans.

Status

New @
Working @
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Total: 5 Months

v December FY 2018

Q Gianni Rocket

Q My Opportunities

January FY 2019

> February FY 2019

> March FY 2019

€2.465.000,00

€510.000,00

€0,00

€510.000,00

€1.080.000,00

€120.000,00

€755.000,00

€104.000,00
Al
€5000000 &
Al
€5000000 &
Enrico Murru: €50000,00
Without Adjustments:  €0,00
Adjustment Note: Gianni is usually cautios on his deals
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Sharing Settings Holp o s Page @

‘This page displays your organization's sharing settings. These settings specify the level of access your users have tc
‘each others' data. Go to Background Jobs to monior the progress of a change to an organization-wide default or
parallel sharing recalculation.

Manage sharing settings for: [ Al G

Enable Extornal Sharing Modsl

Dofault Sharing Settings

Organization-Wide Defaults | Edt | Organizaton-Wide Defauls Help (2
Object Default Interal Access Default External Access  Grant Access Using Hisrarchies
Lead Public ReadWritefTransfer  Public ReadWrite/Transfer v
Account and Contract  Public ReadMWiite Public ReadWrte v
Contact Contraled by Parent Contraled by Parent v
Order Contraled by Parent Contraled by Parent v
Asset Contraled by Parent Contraled by Parent v
Opportunity Public ReadWrte Public ReadWrte v
Case Public ReadWritefTransfer  Public ReadWrite/Transfer v
Campaign Public Full Access Public Full Access v
‘Campaign Member Contraled by Campaign ~ Controlled by Campaign v
User Public Read Only Private v
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Default Data Category Visibility

If:a user has a fole, the data category visibiity settings for that role determine the user's access to categories. Users without roles can access categories as defined below.

Default Data Category Visibility Settings
Action Category Group Visiitty Visiolty Details
Eqt  Asia None No categories are visible by default

Edit North America
Edit Souther Europe None No categories are visible by default

None No categories are visible by default
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SeTup
Historical Trending

Historical Trending witp or s Page @

Enable users {0 report on changes {0 records in his object over ime.

Q = R

Opportunity

=
=== e

Select Fields (i

Deivery/installation Status.
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User Torrtory Association Field

Role in Territory

Back to User Territory Association Fields.

Field Information

Fiold Label  Role in Terrtory.

DataType  Pickist

Role in Territory Picklist Values New | [Reorder [Replace| [Printable View| | Chart Colors +
Action Valuos APIName Default  Chart Colors
Edit | Del | DeactivateTerrory Owner Territory Owner Assigned dynaically

Edit| Del | Deactivate Sales Manager
Edit | Del | Deactivate  Sales Representative

‘Sales Manager

‘Sales Representative

Assigned dynamically
Assigned dynamically
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New Debug Level Help for this Page &

Debug Level Details

(e (e ]

‘Admin_Log

“The Name field can only contain underscores and alphanumeric characters. It must be unique, begin with a leter, not include spaces, not end with an
‘underscore, and not contain two consecutive underscores.

For each category, such as Workflow or Apex Code, use the level to specify the amount of information o be recorded in the debug log. The combination of category and level specify which
‘events get logged. Changes to the fiter only apply to future logged events.

Category
Database

Workflow

Valdation
Callouts
Apex Code
Apex Profiing
Visualforce
System

Wave
Nba

Level
info

LL

info

info
None
None
None

None

info

info

- ELLLLL

Events

SOQL_EXECUTE_BEGIN; SOQL_EXECUTE_END; SOSL_EXECUTE BEGH
DML_BEGIN; DML_END; SAVEPOINT_SET; SAVEPOINT_ROLLBACK;

WF_RULE_INVOCATION; WF_APPROVAL; WF_FIELD_UPDATE; WF_SPOOL_ACTION_BEGIN; WF_ACTION; WF_FORMULA;
WE_RULE_EVAL_BEGIN; WF_RULE_EVAL_END; WF_RULE_EVAL_VALUE; WF_CRITERIA_BEGIN; WF_CRITERIA_END;
WF_RULE_ENTRY_ORDER; WF_RULE_NOT_EVALUATED; WF_RULE_FILTER; WF_ESCALATION_RULE; WF_ESCALATION_ACTION;
WE_TIME TRIGGERS_BEGIN; WF_TIME_TRIGGER; WF_ACTIONS_END; WF_ENGUEUE_ACTIONS; WF. APPROVAL_SUBMIT,
WF_APPROVAL_SUBMITTER; WF_APPROVAL_REMOVE; WF_NEXT_APPROVER; WF_EVAL_ENTRY_CRITERIA; WF_PROCESS_FOUND;
WF_SOFT_REJECT, WF_HARD_REJECT, WF_PROCESS_NODE; WF_ASSIGN; WF_REASSIGN_RECORD; WF_RESPONSE_NOTIFY;
WF_OUTBOUND_MSG; WF_ACTION_TASK; WF_EMAIL_ALERT. WF_EMAIL_SENT: SLA_PROCESS_CASE; SLA_NULL_START_DATE;
SLA_EVAL_MILESTONE; SUA_END; WF_KNOWLEDGE_ ACTION; WF_SEND_ACTION; WF_CHATTER_POST; WF_QUICK_CREATE;
WF_FLOW_ACTION_BEGIN; WF_FLOW_ACTION_END; WF_FLOW_ACTION_ERROR; WF_FLOW_ACTION_ERROR_DETAIL;
WF_APEX_ACTION; EVENT_ SERVICE_PUB_BEGIN; EVENT_SERVICE_PUB_END; EVENT_SERVICE_SUB_BEGIN;
EVENT_SERVICE_SUB_END; FLOW_CREATE_INTERVIEW_BEGIN; FLOW_CREATE_INTERVIEW_END; FLOW_CREATE_INTERVIEW_ERROR;

;; SOSL_EXECUTE_END; QUERY_MORE_ITERATIONS;

FLOW_START_INTERVIEW_BEGIN; FLOW_START_INTERVIEW_END; FLOW_INTERVIEW_PAUSED; FLOW_INTERVIEW_RESUMED;
FLOW_ELEMENT_FAULT, FLOW_ELEMENT_ERROR; FLOW_BULK_ELEMENT_NOT_SUPPORTED; INVOCABLE_ACTION_ERROR;

VALIDATION_RULE; VALIDATION_FAIL; VALIDATION_PASS; VALIDATION_ERROR; VALIDATION_FORMULA;

'SYSTEM_MODE_ENTER; SYSTEM_MODE_EXIT; DUPLICATE_DETECTION_BEGIN; DUPLICATE_DETECTION_RULE_INVOCATION;
DUPLICATE_DETECTION_MATCH_INVOCATION_SUMMARY; DUPLICATE_DETECTION_END; DUPLICATE_RULE_FILTER;
DUPLICATE_RULE_FILTER_RESULT; DUPLICATE_RULE_FILTER_VALUE; PUSH_TRACE_FLAGS; POP_TRACE_FLAGS;
MATCH_ENGINE_BEGIN; MATCH_ENGINE_INVOCATION; MATCH_ENGINE_ENI

TEMPLATE_PROCESSING_ERROR; WAVE_APP_LIFECYCLE;
NBA_STRATEGY_ERROR; NBA_NODE_ERROR;
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45.0 APEX_CODE, NONE ;APEX_PROFILING, INFO;CALLOUT, NONE DB, INFO; NBA, NONE ;SYSTEM, DEBUG; VAL IDATION, INFO; VISUALFORCE, NONE; WAVE, INFO; WORKFLOK, INFO

19:03:01..

19:03:01

19:03:01

19:03:01.

]
]
]
]
]
]
]

BhubiBRBbBBREEES

‘52
52

(496783) [USER_INFO| [EXTERNAL] | 00511000881A7CS | advanced. admin. book@enree.co| (GHT-02:08) Central European Summer Time (Europe,Rome) |GMT-02:68
(571284) | EXECUTION_STARTED

(581544) | CODE_UNIT_STARTED| [EXTERNAL] |DuplicateDetector

(607597) [DUPLICATE_DETECTION_BEGIN

(778330) |DUPLICATE_DETECTION_RULE_INVOCATION|DuplicateRuleTd: 88n11068000qfk6 | DuplicateRuleName: Standard Account Duplicate Rule|DmiType:UsDATe
(866994) [DUPLICATE_DETECTION_END.

(876212) | CODE_UNIT_FINISHED |DuplicateDetector

(388684) | EXECUTION_FINISHED

(20286522) |USER_INFO| [EXTERNAL] | 00511000861A7CS | advanced. admin.book@enree.. co| (GHT-02:06) Central European Sumer Time (Europe/Rome)|GHT-02:60
(20367561) | EXECUTION_STARTED

(20316551) | CODE_UNIT_STARTED| [EXTERNAL] [Woricf Low: Account:

(26009803) |F_RULE_EVAL_BEGIN|WorkFlow

(26040551) |WF_CRITERIA_BEGIN| [Account: Super Gnite Ltd. 0911i000007K2LE]|S<t Account Mumber|@101i000009btDQ|ON_ALL_CHANGES|o

(26296050) |WF_RULE_FILTER| [Account : Annual Revenue greater than 10990]
(26327532) |WF_RULE_EVAL_VALUE| 1500800

(26333214) |WF_CRITERIA_END| true

(26622520) |WF_SPOOL_ACTION_ BEGIN|Work#low

(30492959) |WF_FIELD_UPDATE] [Account: Super Grite Ltd. 00111000867K2LE]|Fiel
(30526240) |WF_ACTION| Field Update: 13

(39532095) [F_RULE_EVAL E

(20699561) [WF_ACTIONS_END| Field Update: 1;
(49717505) | CODE_UNIT_FINISHED WorkFLow: Account.
(20724015) | EXECUTION_FINTSHED

(52262763) |USER_INFO] [EXTERNAL] | 00511000861A7CS | advanced. adwin.book@enree. co| (GHT-02:06) Central European Sumer Time (Europe/Rome)|GHT-02:60
(52283043) | EXECUTION_STARTED

(52286452) | CODE_UNIT_STARTED| [EXTERNAL] |DuplicateDetector

(52257507) |DUPLICATE_DETECTION_BEGIN

(52347750) |DUPLICATE_DETECTION_RULE_INVOCATION | Dupli cateRuleTd: @Bn1i090000af k6 | DuplicateRuleliame: Standard Account Duplicate Rule|DmlTyy
(63172675) | DUPLICATE_DETECTION_END.

(63184596) | CODE_UNIT_FINISHED |DuplicateDetector

(63193057) | EXECUTION_FINTSHED

count: Rating|Value:Hot|Id-04Y13000000X2z3 | CurrentRule: et Account Num
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Time-Dependent Workflow Actions  See an exampie:

[ 20ays Atter Leac: Createa pate it Dot
Action Type Decription
it Remove Emai et ot f Leag s notyet contaced

~Add Workflow Action v

~Acd Time Trigger
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Setup  Home  ObjectManager v

Data Import Wizard Get Started | Help forthis page @

Recent Import Jobs

Status | Object | Records Created | Records Updated | Records Failed | Start Date | Processing Time (ms)
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Import your data in 3 easy steps!
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Custom Tabs

You can create new custom tabs to extend Salesforce functionality or to build new application functionaly.

Custom Object tabs look and behave lie the standard tabs provided with Salesforce. Web tabs allow you to embed exteral web.
within the Salesforce window. Visualforce tabs allow you to embed Visualforce pages. Lightning Component tabs allow you to add

10 the navigation menu in Lightning Experience and the mobile app. Lightning Page tabs allow you to add Lightning Pages to Lightning
the mobile app.

Custom Object Tabs [ew | What s T
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Edit Screen

New Customer Info

Contact details:
+ First Name: {1contact FirstName)
+ Last Name: {'contact LastName}
+ Emai: {contact Email)
+ Phone: {1contact Phone)
+ Address: {icontact MailingStreet], {icontact MailingCity} - {contact MailingState}
{icontact MailingPostalCode} ( {!contact MailingCountry})

Account details:
« Name: {taccount Name}
« Duns #: {1account DunsNumber}
« Annual Revenue: {1account AnnualRevenue}
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save |Cancel

Enter permission set information

Label [ Load Access

APNam [ Load Access

Description [Gives internal users access o the Lead Objectin CRUD and also transfer operations.

‘Session Activation Required [ ;

Select the type of users who will use this permission set

Wno willuse this permission set?

~Ghoose *~None-" if you plan to assign this permission st to multiple users with differont user and permission sot iconses.
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Submitter
Mary Smith

Approval Details

Opportunity Name
Amazing Opportunity
Account Name
Dickenson plc

Stage

Qualification

Approval Request . .
Opportunity Approval TR Approve | Reject | Reassign

Date Submitted
10-Aug-2019

Actual Approver
Mary Smith

Assigned To
Mary Smith

Submitter Comments

Opportunity Owner Laura Gnite )

Laura Gnite can this be approved again’
10-A0g-2019 192041

Amount

€105.000,00
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Case Detail

New Relationship

Step 4. Establish field-level security for reference field Step 4 0f6
==

Heip for tis Page @

Field Label  Case
DataType  Master-Detail
FieldName  Case

Description

These are th fiekdievelsefings for a Master-Defail elationship. They cannot be changed.
Fiekd-Lovel Secury or Profle
Analytcs Cloud Integration User
Analytcs Cloud Securiy User
Authentcated Website
Authentcated Website

Contract Manager

ESESENENENEN ;

Cross Org Data Proxy User
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Debug the flow

Debug options

| Run the latest version of each flow called by subflow elements

| Show details of what's executed and render floy

Lightning runtime @

Input variables

Enter values for the flows input variables. For each value left blank, the flow starts with the variable's default
Value. You can't entar values for collection or record variables.

account_amount_mandatory

default_country

India

| show_address
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‘The last 20 entries for your organization are lsted below. You can download your organization's setup audit trai for the last six months (Excel .csv fie).

View Setup Audit Trail
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User

‘mario rossi@awesomecompany.com.advadmin

‘mario rossi@awesomecomy

‘mario rossi@awesomecomy

‘mario rossi@awesomecompany.com.advadmin

‘mario rossi@awesomecomy

‘advanced admin book@ent

‘advanced admin book@enree.co

‘advanced admin book@enree.co

‘advanced admin book@enree.co

‘advanced admin book@enree.co

‘advanced admin book@enree.co

‘Source Namespace Prefix Action

‘Changed amail for usar Mario Rossi from
‘mario rossi@awesomecompany.com to
ico mumu@gmail.com

For user
‘mario.rossi@awesomecompany.com.advadmin,
the User Verified Emal status changed to verifisd

‘Changed amail for usar Mario Rossi from
ario rossi@awasomecompany.com to
&nrico mumi@gmai.com

Email change attempted for usr Mario Rossi from
‘mario.rossi@awesomecompany.com to
&nrico mumi@gmai.com

Password changed

Password changed

‘Added Login Ip Range to System Administrator
from 0.0.0.0to 255,255.255.255

Deleted Login Ip Range to System Administrator
from 0.0.0.0 o 255,255.255.255

Created new user Mario Rossi

‘Changed membership of Group Access fo
Contacts share group

Finished activating portal share group for Access to
Contacts

Saction Delogate User (2

Manage
Users

Manage
Users

Manage
Users

Manage
Users

Manage
Users

Manage
Users

Manage
Users

Manage
Users

Groups

Customer
Portal
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Enter a name and description for your new approval process.
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Enter Apex Code B

~ Case_Detail__c detail = [Select Id, Invoice_Type_c
From Case_Detail_ c
Where Id = 'a@11i0000075ZkEAAU"];
detail.Invoice_Type__c = ‘Invalid Invoice Type';
update detail;

[l openLog | Execute || Exccute Highighted
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Deliverability

Configure the settings on this page to improve your organization's email deliverabiliy. Some setings
apply to emails sent through Salesforce and emails sent through external accounts that you can
connect to Salesforce. Other settings apply to emails sent through Salesforce or email relay only.

Deliverability Save

Access to Send Email (All Email Services) 1 = Required Inormaton

Access level [All email v
No access

System email only

Bounce Man, Salesforce or Email Relay Only)
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Revise Content

0 Revise your content by specifying a reason for change and completing the fields below.
L/ Required Informaion

By salesforce c... |

Standard Information

Titie  |[salesforce_content_implementation_guide

Description

Reason for [upgated documentation

change

Tags  [Service Flow, Customer Success,
User Management

@ s content i pubished n 2 forary thal provides suggeste tags. Gick a tag
1 seector ype & new tag n e Tags i

Suggested Tags

Additional Information

Record Type I Presentedas  Content Version Layout
.
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‘Case Detail Custom Fild e for i

Invoice Type

Back to Case Datail
Vaigston Rues )

Custom Field Definition Detail Eait | [Set Feld-Level Securit | [View Fild Accessibilty

Field Information
Field Label  Invoice Type
FieldName  Invaice_Type

APIName  Invoice_Type_c

ObjectName  Case Detail
o2t 1o

Description

Help Text
Created By Enrico Murry, 2310412019 11.49 Modified By Enrico Murry, 2310472019 12.42
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Case Detail Validation Rule

Define 2 validation rule by specifing an error conditin and a corresponding error message. The error condiion is wrifen
aborted and the error message will be displayed. The user can correctthe error and ry again

Validation Rule Edit ==
RuleName  |invoics_Amounl_cannol_be_a_negaive_val
= @

Aetv

Deserion (o postive ivoss ameunt vaives

Error Condition Formula

Example: [Discoun Parcent_c030]  More Examples.

Display an eror  Discount s more than 30%
it formua expression is tru, display the fext defined n the Error Message area

nsert Operator v

| 2 svoice smount_c < @

oRGanizer for Salesforce Enhanced Formula Editor Line: 1 Column: 23

ComRERCYRATE soCate)

e
e
e
==

Help on this unction

Error Message

Example: [Discount percent cannot exceed 30%]

Tris message wil appear when Error Condion formula s true

EmorMessage |1y ice Amount myst be = posiive vae

Tris aror message can sither appear a the op of e page or below a specifc fid on the page.

EnorLocaton | ) Top of Page @ Fied nvoice Amount ¥] 1]
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‘Content Delivery Wizard . il o s age €
’ Create Content Delivery

Choosea

w and Share Webpage

Create Content Delivery

statu .
s e Selecting file. .done!
e Creating an online version of the presentation _done!
e Creating a custom webpage . done!
Preview An oniine version of your fil has been created. Preview: the webpage your recipient il see
Deliver o delver your conten, use emailor intant message to send the sample fext belov:

I've sent you a presentation that you can view online:
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“The password for this delivery is AldHbril

Previous | Done
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Milestone

Milestones represent time-dependent steps in your support process,like case resolution times or support response times. To apply milestones to a ct
the process to customer entitiements and create cases or work orders from them.

Milestone Edit [ove] =)
Vore | Gase Resaton e |

Description (T countdown starts when the case is opened and ends when the case & closed

e e

== =)
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When you merge, the master record is updated

MASTER RECORD @

NAME

ACCOUNT NAME

TImLE

MAILING ADDRESS

PHONE COUNTRY CODE

PHONE

MOBILE

ASSISTANT

Chales Alot
Select Al

®

Use as master
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399 666 6666
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Potential Duplicate Records

Compare Contacts
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Select Al

5]

5]

Use as master

Chales Alot

[empty]

Marketing Mananager

[empty]

[empty]

499 666 6666

[empty]

@ Glanni

the values you choose, and relationships to other items are shifted to the master record.

Charles Alot
Select Al

© Useas master
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©® 09028 Sestu CA
ALY

® +39

© lempty]
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Account Field-Level Security for profile

Custom: Sales Profile

Help for this Page @
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‘Case Detail Edit

W New Case Detail

Case Detail Edit

Information
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Select and Define Action

A

n Type™

Update Records v

Action Name* @

Close all cases

Record Type*

[Opportunityl Account ID.Cases Q

Criteria for Updating Records*
© Updated records meet all conditions

No criteriajust update the records!

Filter the records you update based on these conditions
Field* Operator* Type* Value®
Closed v || Equals v | Boolean v | Fakse
+ Add Row
Set new field values for the records you update
Field* Type* Value®
Status v || Pickiist v | Closed

+ Add Row
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JOINED REPORT ¥

Accounts w/ Lost vs Won Opportunities » | & AddBlock Got Feedback?

Y FILTERS

Accounts Opportunities

Opportunttes
Group Across Blocks Accounts block 1 #

Opportunities block 1 # Opportunities block 2 #

Adagroup Q Account Name (3] Type (5] | Opportunity Neme (3] stage (3| Amount (3] Expected Revere (5]

Opportunity Name ()| stage (7] | Amount (7] | Expected Revenue (7]

No records returned. Try editing report filters.
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New Accounts Report
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4
Help Text
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Potential Duplicate Records

View Duplicates

You've chosen the maximum 3 contacts. To merge them,

v Contacts (3)

Next and choose the fields to keep.

NAVE ACCOUNTNAME ~ ACCOUNTSITE  PHONE EMAIL CONTACT OWNER ALIAS
Chales Alot charles_alot@awesomen: EMurr
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Case
New Custom Field

Step 3. Define the summary calculation

Select Object to Summarize
Master Object  Case

Summarized Obiect [ Case Details ¥

Select Roll-Up Type

® count

Filter Criteria

© Al records should be included in the calculation
® Only records meeting certain criteria should be included in the calculation

Field Operator Value
[invoice Amount v| [greaterthan v | [0 | &2
[None— v] [<None— a2l | ano
[“None— +] [“None— Gl | ano
[“None— +] [“None— Gl | ano
[None— v] [<None— a2l ]

For checkbosx fields, enter a value of True for checked or False for not checked. For pickistfelds, enter the master picklstield value in your corporate language.
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E Chales Alot &

cates of this contact.

v Contact Information

Name Email
Chales Alot charles_alot@awesomemailtest
Account Name. Birthdate

LaGnite sl

Title Contact Owner

Marketing Mananager

& Enrico Murru

v Address Information

Mailing Address Other Address
Via Cagliari

09028 Sestu CA

ALY
v Phone Detai

Phone Country Code Home Phone
+30

Phone Mabile.

499 666 6666 300 666 6666
Assistant Other Phone

Gianni
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Select Report

REPORTS

Recent
Created by Me
Private Reports
Public Reports

Al Reports

Q_ Search Reports and Folders.

| [ ReporsanaFolgers v

Al Time Opportunities
Enrico Murru - 74ug-2019 9.09.08 - Private Reports

u-2019 15.59.27 - Private Reports

Open Case Lifespans Report
Enrico Murru - 23-giu-2019 15.16.18 - Private Reports
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Display As

Groups
Add group
Columns
‘Add column
Account Name

Bi

g State/Province
Type
Rating

Sort By

Account Name.

e

X x| X X

Add Component

Preview

Accounts Report

Account Name 1
Burlington Textles Corp of.
Dickenson ple

Edge Communications
Express Logistics and Trans.
GenaPoint

Grand Hotels & Resorts Ltd

View Report (Accounts Report)

Billing State/.
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n Phone Support

Entitlement Edit save | [save & New|

Entitlement Information

EntementName [Phons Support | s Aeve
Tove Sausieon &
R S — sunose QSIOAR1S | [280042019)
i N Fndoee PHOA00 ] (20042019
AssetMame  [Supor Awesome Software - &) Businesstows efat_—|®
e N ErutementProcess  [Case Support | X
Cuesperntenent [ ] i —
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Field Accessibility

Case
This page allows you to view Gase field accessibity for a particular field.

Field accessibilty for Field: _Engineering Req Number [

Click on a calin the tabie below to change the feld's accessibiiy.

Rocord Types
Profiles Mastor  Sales Request Support Request
Analytics Cloud Integration User Ediable  Hidden Ediable
‘Analytics Cloud Securly User Read:Only  Hidden Read-Only
Contract Manager Ediable  Hidden Ediable
Custom: Marketing Profile Hidden  Hidden Hidden
Custom: Sales Profile Read:Only  Hidden Read-Only
Custom: Support Profile Ediale  Hidden Editable
Customer Community Login User Ediable  Hidden Ediable
Customer Community Plus Login User Ediable  Hidden Ediable
Customer Communily Plus User | ReadOnly  Hidden Read-Only
Customer Community User Ediable  Hidden Ediable
Customer Portal Wanager Custom | Ediable  Hidden Ediable
Customer Portal Wanager Standard | ReadOnly  Hidden Read-Only
Gold Partner User Ediale  Hidden Editable
High Volume Customer Portal Ediable  Hidden Editable
High Volume Cusiomer Portal User | Ediable  Hidden Editable
Marketing User Hidden  Hidden Hidden
Partner Community Login User Ediable  Hidden Ediable
Partner Community User Ediable  Hidden Ediable
Read Only, Hidden  Hidden Hidden
Solution Manager Ediable  Hidden Ediable
Standard User Ediable  Hidden Editable
System Administrator Hidden  Hidden Hiddon
Profiles Mastor  Sales Request Support Request

Rocord Types
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Libraries

All Libraries » Internal Library

« Back

5 Subscribe | [ Contrbute | [ 3 Create New-. ]

'Documents for business users
Last Modified By: Enrico Mumu < 1 minute ago
Edit | Delete | Edit Members | Tagging Rules | Record Types | View Archived Content

£ Top Content

Category: [Publication Date_v

Tite Author Publication Date
No Content Found
8B Members (Add Members
Show Only:[ndhidusi Users al ] (Fier) (Glear)
Action Name Pemissions
Remove | Edt  Enico Mumu Library Adminisrator
Remove | Edil Laura Grite Author
Remove | Edt Mary Smitn Library Adminisrator
Remove | Edit  Secury User Viewer

< Popular Tags

No Tags in Library.

No Recent Activity in Library.

8 most Active contributors

No Contibutors in Library.
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View Duplicates

Use one of these records?

CONTACT (1)

Chales Alot
Contact

Name: Chales Alot

Account Name: LaGnite sl

Account site:

Phone: 499 666 6666

Email charles_alot@awesomemail test

Contact Owner Al... EMurr

Open This Contact
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[E0 Approval History (3+)

Low amount
Date: 10/08/201919.33
Status: Approved
Assigned To:  Mary Smith

Actual Appro... Mary Smith

Comments:  approved
Approval Request Submitted
Date: 10/08/2019 19.20
Status: Submitted

Assigned To:  Laura Gnite
Actual Appro... Laura Gnite
Comments:  can this be approved again?
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Other Tools and Components.
Custom Components

Action Name
+ Add a Visualforce page

Choose Placement (5 Left Column

HaGHODE

Height (Pixels)

Hidden

Right Column

Files

HoO

Layout, Print, & Help Links ~
Following Icon

Followers List

Topics.

Custom Links

Custom Buttons

HaoH
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There's a problem saving this record. You might not have permission to edit it or it might have
been deleted or archived. Contact your administrator for help.






assets/f64a44aa-393f-4f52-96ce-a634be2b569f.png
Fle~ Edt- Debug~ Test~ Workspace~ Help+ < >

= — T R G
- e
Open Resource CTRLSHITS0| | viualorce Poge SObject: [oportnty |

‘Open Lightning Resources CTRLSHIFT+A|  visuaforce Component
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DASHBOARD
My Amazing Dashboard

Al Time Opportunities

Burlington Textiles Corp of America
Edge Communications

Express Logistics and Transport
GenePoint

Grand Hotels & Resorts Lid

United Oil & Gas Corp.

University of Arizona

View Report (All Tme Opportunities)

Account Name.

View Report (Open Cases)

Record Count
4 6

Cases by status

Record Count

View Report (Cases by status)

Y19 Opp. Expected Rev.

am  @s

View Report (current Year Opportunities)

Open Case Lifespans Report
Status o Case Owner
verage Age: 7.7
New @ Automate_. @
Working @ EnicoM.. @
My S

39%

View Report (Open Case Lifespans Report)
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Forecasts Hierarchy el ot Page @

‘The forecasts hierarchy determines how forecasts roll up within the organization, and who can view and adjust them.
‘The role-based forecasts hierarchy is automatically generated based on your role hierarchy, but you may need to add or
edit managers, sales reps, or other users. Set up your fole-based forecass hierarchy here. Set up your terrtory

hierarchy separately
Colapse Al Expand Al
B Awesome Company Ltd

Bl CEO Enrico Murru | Edit Manager | Enable Users
Burlington Textiles Corp of America Partner Executive Enable Users
CFO  Enable Users
€OO Enable Users
SVP, Customer Service & Support Enable Users
SVP, Human Resources ~Enable Users
- SVP, Sales Gianni Rocket | Ed Manager | Enable Users

E VP, International Sales ~Assion Manager | Enable Users

E International Sales Rep Enable Users
B VP, North American Sales ~Enable Users
North Amercia Sales Rep Enable Users
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EJ Price Books (2) Add to Price Book

PRICE BOOK NAME LIST PRICE USE STANDARD PRICE ACTIVE

Standard Price Book €1.000,00 0

Online price Book €800,00 0






assets/bc5994b5-a3e0-4eba-b000-e73b10acb061.png
Object.
Field to Update
Field Data Type

Re-evaluste Workflow Rules sfter
Field Change.

Specify New Field Value

Lead

Lead: Description
Long Text Area

o=

Text Options
@A

blank value (null)

® Use a formula o st he new value:
Formula Editor

‘Show

“This is a *
+ TEXT(Leadsource)
+ * lead with *
+ IF(NOT(ISBLANK (AnnualRevenue)),
* an annual revenue of * + TEXT(AnnualRevenue) +' and

)
+ " arating set to * + TEXT(Rating)
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Opportunity Custom Field

First Mounty Opp.

Back to Opportunity Fields.

Custom Field Definition

Detail

Vasstion Ruies 0]

et vt sty Vi i Ay

Field Information
Field Label

Field Name

APIName.

Description

Help Text

Data Owner

Field Usage

Data Sensitivty Level
Createasy

First Mounty Opp. Object Name
First_Mounty_Opp. Data Type.
First_Mounty_Opp_c

‘Opportunty is the first created for its account

Enrico Mury, 1410972019 19.40 Modified By

‘Opportunity,
Checkbox

Enrico Mury, 1410972019 19.40
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Sync Quote

Ifyou continue, you'll replace all opportunity products with the quote line items.

After a quote is synced, opportunity products and quote line items are updated automatically

Cancel
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Columns
Add column.
Last Activity x
Account Name x
Rating x
Last Modified Date x
# Employees x

# Number of Locati

@ Interest x

ns x

Industry x

@ Industry Type. x

Type

0]

Last Activiy |

Edit Column

Summarize

[v| sum
v Average
v Max

Cancal






assets/0d4b13b7-e08d-4585-9969-a7d629c27c6f.png
*Resource Type

Variable

* API Name

contact

Description

customer's contact details

*Data Type
Record

*Object
Contact

Availability Outside the Flow

Avallable for input
Available for output

New Resource

Allow multiple values (collection) @

cancel
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New Customer Info

Name
First Name

simon

Last Name

Hair

*Email

simon hair@gnitecorp.bg.com

Phone.

666123456

Address
Street

Via Bisoux

Zip/Postal Code

264048

city

State/Province

Bergamo

Country

Ttaly
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Sales Territory Hierarchy (Active)

Help for tis Page
« Back to List: Teritory Models

Run Opportunity Filter o

[ Run Assignment Rutes ||| Archive | [ Teevien [

Collapse Al Expand Al

-/ Sales (Active) Create Territory

+ Northern Europe i Del

Create Terrtory

- Southern Europe it Dell Run Rules | Create Terriory

— Maly  Editi Dell Run Rules | Create Territory
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seTup
Quote Settings

Page Layout Selection

‘Select the page layouts that should include the Quotes related list The related st il be added as the ast related
change the location of this related list on the page, you vl need 1o customize the page layout

Add List | Page Layout Name

@ Opportunity (Markefing) Layout
©  Opportunity (Sales) Layout

©  Opportunity (Support) Layout
“ ‘Opportunity Layout

9] Append to users'personal reated lst cusiomizafion
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Ciick button to include or exclude selected values from the dependent pickiist

Showing Columns: 1 - 3 (of 3) < Previous | Next> ViewAll » Go to|

Invoice Type: Purchase. Subscription Reimbursement
Store purchase Store purchase Store purchase
Online purchase Oniine purchase Oniine purchase
Monthly Subscription Monthly Subscription Monthly Subscription
Weekly Subscription Weekly Subscription Weekly Subscription
Wrong Purchase Wrong Purchase Wrong Purchase
Flawed item Flawed item Flawed ltem

Showing Columns: 1 - 3 (of 3) < Previous | Next> _View Al

Ciick button to include or exclude selected values from the dependent pickiist
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Change Sets Awaiting Deployment

Action Change SetName _ Description Source Organization  Uploaded By Uploaded Date
Validate | Deploy | Delete New Feature V2 New amazing features o be deployed in production  UAT w0l @ UAT 1310422019 15.49
Validate | Deploy | Delele New Feature Vi New amazing features o be deployed in production  UAT -0l @ UAT 13042019 18.32

Previous (1-2 of2) Next
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Define how duplicate records are identifed.

Matching Rule [ Standard Contact Matching Rule ¥

Matohing Crteia  Matching rue for contact records. More
FieldMapping @) Mapping Selected

Matching Rule [ Standard Lead Matching Rule ¥

Matohing Crteia  Matching ue forlead records. More info
FieldMapping @) Mapping Selected

(A ] [Remove e

Conditions.
‘Optionally, specity the conditions a record must meet for he rule fo run.

Field

Operator

Value

jone—

] [-None-

AND
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Enter or modify a SOQL query below:

[SELECT id, cresteddate, LomDate, Eventlvpe, Logfilelength, Interval FROM EventlogFile

°

Query Results

Returned records 1 - 12 of 12 total records in 0.108 seconds:

] [CreatedDate [EventType [LogFileLengthlIntervall

1 [0AT1i0000038IuBGAE [2019-05- [apr [23088.0 [Daily
l07103:34:25.000

2 JoaTai [2019-05- [2019-05- [Cogin 1236.0 [Daily
/07103:34:25.0002___[06T00:00:00.0002

/3 JoaTii [2019-05- [2019-05- [Logout 1091.0 [Daily
/07103:34:25.0002___[06T00:00:00.0002

4 oAt [2019-05- [2019-05- [Logout 1027.0 [Daily
l08T03:44:44.000

/5 [0ATII0000038IUEGAU [2019-05- [LightningInteraction [189771.0 _[Daily
l07103:34:25.000

/6 |oaTii [2019-05- [2019-05- [LightningPerformance[132425.0 _[Daily
/07103:34:25.0002___[06T00:00:00.0002

7 oAt [2019-05- [2019-05- [lightningPageView  [25585.0 [Daily
/07103:34:25.0002___[06T00:00:00.0002

/8 JoaTii [2019-05- [2019-05- [Packagelnstall [555.0 [Daily
l07103:34:25.000

/o |oaTHi [2019-05- [Report 1989.0 [Daily
l07103:34:25.000

[10/0AT1i0000038IuLGAY [2019-05- [2019-05- [Restapi 09500 [Daily
/07103:34:25.0002___[06T00:00:00.0002

11 joaTzi [2019-05- [2019-05- [URL 1941060 paily
/07103:34:25.0002___[06T00:00:00.0002

12oaTti [2019-05- [2019-05- [URL 1988.0 [Daily
lo8T03:44:44.0002__[07100:00:00.0002
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New Email Alert

Create an emailalert o associate with one or more workflow rules, approval processes, or entitlement processes. When changing an emal alert,
it

Email Alert Edit | save | [save & New | cancel]

Edit Email Alert

Description | Sends alert email after 1 hour of high-priority case unresolved

Unique Name  [Sends_alert_email_after_1_ 1]

—
ettt [Vaing SUvon ase |
RS
Recipint e [searcn: [Ouner v for| ] (Fina)
s

Available Recipients Selected Recipients.

’m"m‘
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New Process

Process Name * APIName* @
My Automated Process My_Automated_Process
Description

The process starts when*

Select One. -

Arecord changes
Aplatform event message is received
It's invoked by another process

Cancel
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New Custom Report Type

Accounts with Opportunities

Step 2. Define Report Records Set

“This repor type wil generate reports about Accounts. You may define which related records from ofher objects are returned in report results by choosing a elationship fo another object.

Accounts B
Primary Object
A

Opportunities o]
AtoB Relationship:

@Each "A" record must have atleast one related "B" record.
A records may or may not have related "6" records.

Products
B to C Relationship:

OEach "8" record must have at least one related "C" record
© 8" records may or may not have related "C" records.

(Click to elate another object)
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v High-Risk Security Settings (15)

STATUS

Critical

Critical

Critical

Critical

Critical

Compliant

Compliant

SETTING

Maximum invalid login attempts

Enable clickjack protection for customer Visualforce
pages with standard headers

Enable clickjack protection for customer Visualforce
pages with headers disabled

Require HttpOnly attribute

Number of Objects with Default External Access Set
to Public

Expired Certificate

Number of security risk fle types with Hybrid
behavior

GROUP

Password Policies

Session Settings

Session Settings

Session Settings

Sharing Settings

Certificate and Key
Management

File Upload And Download
Security Settings

YOUR VALUE

No Limit

Disabled

Disabled

Disabled

0 security risk file types with
Hybrid behavior

STANDARD VALUE ACTIONS
3 Edit @
Enabled Edit @
Enabled Edit @
Enabled Edit @
o Edit @
o Edit @
0security sk fle types with ;.

Hybrid behavior
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Account
i Super Gnite Ltd. &

Type Phone Website Account Owner Account site Industry
Technology Partner [ JEVCINY S
Related Details News
We found no potential duplicates of this account.
@ Account History (4)
pate FIELD user ORIGINAL VALUE NEW VALUE
06/04/2019 18.25 Type Enrico Murru Prospect Technology Partner
06/04/2019 18.25 Rating Enrico Murru Cold Warm
06/04/2019 18.25 Account Owner Enrico Murru Enrico Murru Laura Gnite

06/04/2019 18.25 Created Enrico Murru
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v)| @lnterest [¥] Industry [v] @ IndustryType [v] *

4 Sort Ascending
4 Sort Descending L

E Group Rows by This Ficld Techmoloay

M Group Columns by This Field

B summarize ) v osm

@ Bucket This Column Aversge

« MoveLeft Vex

- Move Right Min

X Remove Column





assets/626ea3f5-2f9a-45f1-988b-96f00ecf122b.png
‘Customize Page | Edit Layout | Printable View |

Asset
W Super Awesome Software - LaGnite

Click to add topics:

Eniiements (1] | Cases(o) | Open Actvies o] | Actiy History 0 | Notes & Atachments o)

Asset Detail

AssctName  Super Awesome Software - LaGrite Account  LaGnite sit
Product  Super Awesome Software 7000 Contact
Product Code  SAS7000-1 Competitor Asset
Serial Number Purchase Date  20/0412019
Install Date: Usage End Date:
status
Quantity 1,00
Price
Created By Enrico Murru, 20/04/2019 16.20 Last Modified By Enrico Murru, 20/04/2019 16.20
Description

& Entitiements
Acton Enttement Start Date End Date
Greate Gase | Edit| el Phone Support 201042019 26042020

i





assets/73a5319c-80de-406c-97ae-544187a91a2f.png
° » »

sthrt New customer inf... Account details

=]

Contact defaults
Assignment

@

Account to be cre...

r—DL‘L: E """" - E -

),

Assign Account da... customer info (co.
Assignment Screen

Get Records

Get Records

'
Find Account by D... @ Find Contact by e... *)
T
\

£]2)

Error Message
Screen

=
=5-0--0
Set Contact Id

SetAccount Id_ Update account ~ Create Account Assignment
Asigament . Updata Records Crate Records Update contact

Undate Records

& Customer acquisit
»
Create contact
SetComtocts Acco.  Contacttobe cre.. Creste Records
Assignment Decision
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Setup for curent app

Contact

X Senveeseup

Developer Console

o

Developer Console

Edit Page

Edit Objact
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[ Pproducts (0) [~

Add Products

[ opportunity Team (0) .5 gou
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Related Details

Case Detail Name
CD0000000007

Case
00001028
Invo
€100,00

Case Subject
Support request for product 4NT-4N1(Support Request)

Amount

Invoice Type

Invalid Invoice Type
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Select and Define Action

Action Type*

Flows v

Action Name* @

Create a new Case

Flow” @
Case creation v

Selact an existing flow. If none exist, create one.

Set Flow Variables

Type* Value®

Opportunity v || Field Referencev || [Opportunity]

+ Add Row
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BasicAccess __________________|DataAdministration

Read Create Edit Delete  ViewAll ;| Modiy All ;|

Aceounts 0 a} a] 0 a] 0
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Edit Decision

el o1me
[pT— || Account_to_be_rted \
Oecipion

z

Outcomes For each path the flow can take, create an outcome. For each outcome, specfy the conditions that must be met for the flow to take that path

ouTcoME ¢ 4 |
ORoen'T @ + | outcome erans
“Label * Outcome API Name
. Account not
¥ found | Account not founa || Acount_not_tound
Account found Whento Erecute Outeome
* | 1 Conttons are vt v

Resource Operator

a

‘ {IFoundAccountiD} H Equals.

| + Adaconaition

Cancel






assets/fc1f724a-5dae-4b6b-b6c1-87d54315a7b5.png
New Workflow Rule

Lead

Step 2: Configure Workflow Rule

Enter the name, description, and critria to trigger your workflow rule. In the next step, associate workflow actions with this workflow rule.

Edit Rule
Object  Lead
e |ow ad s cestd |
Deseription  [Executes actions when 2 o [£ad is created
4
Evaluation Criteria
Ecalustethe rule when a recordis: ®) created
© created, and every time s edited
© created, and any tim its eited to subsequently meet reria |
How do | choose?
Rule Criteria

Field Operator Value
1. | Lead: Lead Status v equals | [Open - Not Contacted =S
2 [Lead: Lead Source v equals v [web =S
3. [Lead: Annual Revenue | [greaterthan v | [100000 |
4 [Lead: Country v equals v | [italy |
5 [Lead: Rating v equals v [Hot =S

‘Add Row Remove Row

Glear Fitr Logie
Filter Logic
[1AND 2 AND 4 AND (3 OR 5)
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CreatedBy.Name
Enrico Murru
Enrico Murru
Enrico Murru
Enrico Murru

Enrico Murru

CreatedDate

2019-04-06T16:25:42.000+0000

2019-04-06T16:

:33.000+0000

2019-04-06T16:25:25.000+0000

2019-04-06T16:25:25.000+0000

2019-04-06T16:25:17.000+0000

Fleld
Type

Rating
Owner
Owner

created

Newvalue
Technology Partner
Warm

Laura Gnite

00511000000650AAAY

Oldvalue
Prospect
Gold

Enrico Murru

0051000001AZCSAAG
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Deployment Connection Video Tuorial | Help or tis Page @

UAT

Each organization controls which organizations can upload changes to it Select Allow Inbound Changes to authorize the
connected organization to upload changes to your organization. To authorize changes from your organization to another

organization, contact the administrator responsible for deployment connections on the target organization

‘This Organization: Trial 01 (Production)

Deployment Connection (5] (G

Detail

Name  UAT
Description
Type  Partal Copy

Upload Authorization Direction

Accept Outbound

Allow Inbound
Changes

Changes
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Opportunity Stages

Action
Edit | Del | Deactivate
Edit | Del | Deactivate
Edit | Del | Deactivate
Edit | Del | Deactivate
Edit | Del | Deactivate
Edit | Del | Deactivate
Edit | Del | Deactivate
Edit | Del | Deactivate
Edit | Del | Deactivate
Edit| Del | Deactivate

Stage Name.
Prospecting

Quaiiication
Needs Analysis
Value Propositon

1d. Decision Makers
Perception Analysis
ProposalPrice Quote
Negofiaion/Review
Closed Won

Closed Lost

(New ] (Reorder] (Reptace] (Printabie View] Chart Colors v ]

APIName
Prospeciing
Quaiiication

Needs Analysis
Value Propositon

1d. Decision Makers
Perception Analysis
ProposalPrice Quote
Negofiaion/Review
Closed Won

Closed Lost

Type
Open
Open
Open
Open
Open
Open
Open
Open

ClosediWon
Closed/Lost

Probatitty
10%
10%
20%
0%
0%
0%
5%
0%
100%
0%

Forecast Category
Pipeline
Pipeline
Pipeline
Pipeline
Pipeline
Pipeline
Pipeline
Pipeline
Closed
Omitted
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Email Template Edit | save | [save & New| |cancel|
Email Template Information

Folder || Unfiled Public Classic Email Templates ¥

Available For Use

@
Email Template Name | Warning: SLA on case
Template Unique Name  [Warning_SLA_on_case |1/

Encoding | General US & Western Europe (1S0-8859-1, ISO-LATIN-1) v |

Description |

Subject [Warning: {ICase. CaseNumber} is one hour close to violating SLA'

Email Body  [(iCase CaseNumber} is about to violate SLA-
'Solve it within 1 hour.
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[ caseTeam (2) AddMember | AddTeam

TEAM MEMBER MEMBER ROLE CASE ACCESS VISIBLE IN CUSTOMER PORTAL
# EnricoMuru Reader Read Only @] v
£ Mary smitn Editor Read/Write @] v

View All
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Edit Screen

New Customer Info

‘Something bad happend:

Pause previous | [EHE

low.FaultMessage}
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Toolbox

Elements  Manager

Q Search this flow.

New Resource
RESOURCES

v Screen Components (4)

# contact_address
% contact_email
# contact_name

# contact_phone
ELEMENTS

~ Screens (1)

New_customer_info

Q

vvv v

O!

New customer inf...
Screen
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Google Apps

What is Google Apps? Leam lore | SignUp

Google Apps is a business-focused st of web-based productivity services that provides powerful communication and
collaboration tools. Google AppS includes:

Business Gmail - Send and receive email addressed to your domain.
Instant Messaging - Stay connected and work together using Google Talk

Documents - Create onine documents and collaborate in real time.

Spreadsheets - Create on-demand spreadshests right inside a web browser window:
Presentations - Author and deliver online presentations with your whole team.

Start Page - Access company information and search the web from a centralized location

Hel for tis Page @

o

Google

o

‘A Don't have a Google Apps account? LeamMore | Sion Up

© Configure Google Apps Domain

Google Apps Administraive Contact (ot et Provided] |

‘Google Apps Domain  [Not Yet Provided]

‘Google Apps Domain Setings Help 2

@ Activate Google Apps Services

Action

Actve  Name
‘Add Google Docs o salesforce.com
Gmail to Salesforce
Gmail Buttons and Links
Google Talk Sidebar Component

Actvate Google Apps Services Help (2
Publisher

salesforce.com

salesforce.com

salesforce.com

salesforce.com
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REPORT v
Opportunity Report ¢

Show Me Add Cross Filter
All opportunitie

Close Date.
AllTime

Territories
Al

Opportunity Status
Any

Probability
Al

Cross Filters
Opportunities %
with Products

‘Ada Products Filter Q

[ [ quanty %
greaterthan 1
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New Library Wizard

Step 2 0f 3: Select Library Members
To set the library membership, you can add individual users or public groups
Library: Intemal ibrary.

Description: Documentation for business users

e — ] (© Use s seach ot i  specic user o puble 1o,

(TERTE Individual Users B ‘Security User
Public Groups add» Mary Smith
Standard Users Laura Grite
Customer Portal Managers <remove
Partner Users

Next | [Cancel
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Content Home  Chatter *Files v X

Files
Libraries
3items - Sorted by Last Activity

Owned by Me NAME
Shared with Me P Asset Library
Recent fnd Internal Library
Following.

Py customer library

Libraries

LAST ACTIVITY.

25/03/2019 1122

01/06/2019 17.02

01/06/2019 16.10

New Library
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Edit Create Records

Create Salesforce records using values from the flow.

“Label

Create Account

Description

How Many Records to Create
® one
Muttiple

How to Set the Record Fields
® Use all values from a record variable
Use separate variables, resources, and literal values

Select Variable

*Record Variable

{raccount)

* API Name

Create_Account

Make sure that ID is blank. After the flow creates the records, ID is set to match the record that was created. @

Cancel -
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Add Opportunity Team Members

@ o2 members' access level for this opportunity may be greater than your organization's default opportunity access settings.

“TEAM ROLE “USER “OPPORTUNITY ACCESS
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Change Set Detail [Edit] [petete] [uptoa] [clone]

Change SetName  New Fealure V1 satus  Open
Description  New amazing features 1o be deployed in production
Created By {ral01, 1310472019 18.08 Modiied By trial01, 1310472019 18.08

() o] ]

Change Set Components

“This change set contains no components

(nca)[ViewinaDependences

Profile Settings For Included Components (Ad Profies |

“This change set contains no proflles.
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Setup.

Account Sharing Rule
Use sharing rules to make automatic exceptions to your organization-wide sharing settings for defined sets of users.
Note: "Roles and subordinales" ncludes all users n a roe, and the roles below that rle.

‘You can use sharing rules only to grant wider access to data, not to restrict access.

‘Step 1: Rule Name.

Label

RuloNamo | B

Doscription

‘Step 2: Select your rule type

Rule Type @ Based on racord owner ) Based on citeria

‘Step 3: Select which records to be shared

Account: wnad by membars of | pubic Groups [ - - selact one

‘Step 4: Select the users to share with

Select One

st | pusicoros B

‘Step 5: Select the level of access for the users
Defaut Accountand Contract Access | Read Only [

ovvortuntyAccrss | e )

catoncont | e B
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Presence Statuses

Let agents indicate when they re oniine and avalable to receive work items from a specific service channel,

=

Basic Information

statusName | Available - Chat
Developer Name  [[Available_Chat

v Status Options
Choose whether agents are online or busy when they use this status. Online statuses let agents receive

® Oniine
© Busy

v Service Channels
‘Select one or more senice channels to assign to this presence status. Agents logged into this presence status

Available Channels

Omni Setup Flow Cases

Remove.
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Change Set Components

Action Parent Oject Type APIName
Remove Lead Workflow Field Update: Call_Lead

Remove Lead Workfow Rule CallLead

Remove Emailto lead Lead Workfow Rule Email o lead
Remove Lead Layout Lead Page Layout Lead Layout
Remove Sendemailtolead  Lead Workflow Field Update: ‘Send_emailto_lead

Previous (1-5 of 5) Next
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Forecasts > Opportunity Revenue
@ Gianni Rocket ¥

av e
Last updated 04/24/2019 at 5:28 PM

ENRICO MURRU > GIANNI ROCKET

Months Closed Commit Best Case Pipeline
Total: 5 Months €85.000,00 €000 €000 €37000000
> December FY 2018 €000 €000 €000 €95.000,00
v January FY 2019 €85.000,00 €000 €000 €100000,00
& varorossi o €000 €000 €000 €000
@ Mary Smith o €85.000,00 €0,00 €0,00 €100.000,00
@ Gianni Rocket's Own O. €000 €000 €000 €000
> February FY 2019 €000 €000 €000 €15.000,00
<« I —— ' |
Gianni Rocket Team - December FY 2018 - All Forecast Categories T4
Opportunity Name Account Name Amount Close Date Stage Forecast Category Owner Full Name
Grand Hotels Kitchen Generator ~ Grand Hotels & Resorts Ltd €1500000  12/11/2018 1d. Decision Makers ~ 60% Pipeline Smith, Mary
Express Logistics Portable Tru...  Express Logistics and Transport ~~ €80.000,00  12/14/2018 Value Proposition 50% Pipeline Smith, Mary
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REPORT: OPEN CASE LIFESPANS Q -
Open Case Lifespans Report B~el =

Total Records  Average Age

146 3.611
@
Average Age Caze Ouner
o lx x 3 Lox s o 7 B EnrcoMury @
Mary Smith @

Escalated Enrico Murru

Mary Smith

In Progress Enrico Murru

Mary Smith

Status > Case Owner

New Enrico Murru

Mary Smith
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[E0 Approval History (3+)

Low amount

Date: 10/08/2019 19.20
Status: Pending

Assigned To Mary Smith

Actual Approver:  Mary Smith
Comments

Approval Request Submitted

Date 10/08/201919.20
Status Submitted
AssignedTo:  Laura Gnite

Actual Approver: - Laura Gnite
Comments can this be approved again?





assets/1702db71-df6a-4f4b-b928-a8d4d10e70ec.png
‘Opportunity Product > LaGnite sri - Services SLA: Gold

Schedules

12 tems - Sorted by Date - Updated a few seconds ago.

10

1

12

DATE 4
23/04/2019
23/05/2019
23/06/2019
23/07/2019
23/08/2019
23/09/2019
23/10/2019
23/11/2019
23/12/2019
23/01/2020
23/02/2020

23/03/2020

v QUANTITY

1,00

1,00

1,00

1,00

1,00

1,00

1,00

1,00

1,00

1,00

1,00

1,00

v REVENUE
€60.000,00
€000
€000
€000
€000
€000
€000
€000
€000
€000
€000

€0,00
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Sharing Set

Access to Contacts

‘Customize the seftings for your Sharing Set.

Sharing Set Settings | Share Group Settings |

Members of this share group can access any records owned by high-volume portal users in the associated sharing set. Nota that members' access to the records i ot restricted to the objects dafined i the sharing set.

£1—~ze 1

Action Name
Remove Role: CEO
Remove Role: SVP, Human

Remove Al Partner Users
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Question

nupdate m

Most Recent Activity v

arch this

§4 Sales Amazing Dashboard - Enrico Murry to Awesome v
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Jus

Hey!! Lok at those perfo you rockit &
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serup
Sel

Recommended Setup

&

Add Your Users

Add your team to
Service Cloudin s
simple setup flow.

Get Started

Setup Home

Customize Case

Status

Track and streamiine
Your agent
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Get Started

<]

Service Cloud
Basics o'
See how Service.

Email Setup
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Setup

al
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case Detai

v Case Information

Gase Owner [P Entico Mur [Change
Case Number 00001035 2

201042019 17.12
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Edit Filter

Display Name
Play Operator

Amount Ranges
greater or equal

Filter Values (2)

1| <100 > awe
2 [>m 200k 100.000
Add Fitter Value
Display Text
>= 100k

Cancel

Update
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SETUP > DUPLICATE JOBS

Job Summary for Contact 6-May-2019 16.45.34

Completed Dec 6, 2017 2:33 PM

100,313 15,124 40,364

Records Duplicate Sets Duplicates

Scanned Found

DUPLICATE RECORD SET NAME 1 v RECORD COUNT v
DRS-0000082186 2

DRS-0000082187 2

DRS-0000082188 2
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< xmlns : soapenv=
xmlns:xsd=
3 >
< xmlns=
< >00D11000000Uh6rEACK/
< >04k11000000k91SAAAL/
< xsi:nil= />
< >https://advanced-admin-01-dev-
ed.my.salesforce.com/services/Soap/c/46.0/00D1i000000Uh6r</
4 >https://advanced-admin-01-dev-
ed.my.salesforce.com/services/Soap/u/46.0/00D11000000Uh6r</
< >
<I1d>0411100000aqSxiAAE</Id>
< xsi:type= xmlns:sf=
< >00Q11000002VPhHEAWL / >
< >1000000. 0</
< >Sixth Ltd.</ 5
< >2019-07-14T15:57:01.000Z</
< >Robert</ >
< >Melons</ >
< >Web</
</ >
</ >
</ >
</ >
</ >

xml version=

encoding=

>

xmlns:xsi=
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User Resource Type
# Enrico Murru Agent
Related Details

A s

NAME

®)

Technical Support
New Products

Italian

START DATE
26/04/2019 12.00
26/04/2010 12.00

18/07/1982 12.00

New
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‘Approval Process Edit

Opportunity approval rererneran @

Step 3. Specify Approver Field and Record Editability Properties Step3of6

(8] [Hoa] corcst

When you define approval steps, you can assign approval requests to different users. One of your options is to use a user field to
‘automatically route these requests. If you want to use this option for any of your approval steps, select a fled from the picklist below.

Also, when a record is in the approval process, it will always be locked-- only an administrator will be able to editit. However, you may
choose to also allow the currently assigned approver to edit the record.

Select Field Used for Automated Approval Routing

Next Automated Approver Detarmined 8 | anager 3 (1
Use Approver Field of Opportunity Ownar

Record Editabllity Properties.

@ Administators ONLY ca e roords during the aproval procoss
% ‘Administrators OR the currantly assigned approver can edit ecords during the approval process.

(8] (M) corcsl
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Contact
Charles Alot | & Submit for Approval | Clone | w
Title Account Name
LaGnite srl charles_alot@awesomem: & Enrico Murru 2
We found 2 potential du i 3 View Duplicates Activity Chatter
New Task Log a Call New Event More
We found 2 potential duplicates of this contact. View Duplicates Create a task -
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Edit Subscription

Fraquency

Dai Monthly

Days

IR - |

Time

(w0 <

Conditions

Inad
optional

ion to subscribing, you can set up conditions on this report. You will be notified when conditions are met. T

Add conditions to this report

You wil get notified when all o the conditions are met (AND)

* Aggregate *Operator “Value

| RecoraCount o || Mot Eauas “| o

[+ A condtion

Email options
® summary + report
Summary only

Subscribe

Run Report As

® Me
Another Person

Cancel
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Specify Entry Criteria

Use this approval process if the following [ formula evaluates to true ¥

Example: [Ownerld <> LastModifiedBy1d] {0} evaluates to true when the person who last modified the record s not the record owner. More Examples

Insert Field Insert Operator ¥ Functions
— ~ All Function Categories —
e ABS
Amount >= 0,
FOT (IsClosed) , ADDMONTHS
Account.Ouner.Department = 'Customer Service' AND
) BEGINS
BLANKVALUE
BR -

Insert Selected Function

Check Syntax| Noerrors found
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SETUP.
Profiles

Clone Profile

Enter the name of the new profil.

You must select an existing profile to clone from.

Existing Profile  Standard User
UserLicense  SalkSforce

ProfileName | Sales Profile
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New Customer Info

2 Neme

No preview s available for this component.

B Email

No preview s available for this component.

[ Phone

No preview s available for this component.

B3 Address

« Name
Mr.Mrs, M.

Suffix

Enter value or search resources.

\ Store Output Values

@ Disabled

Search variables.

Ay Fields To Display

Search variables.

Ay FirstName

{1contact FirstName}
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Fle- Edt- Debug+ Test Workspace- Hep~ < >

r——

1 trigger OpportunityTrigger on Opportunity (before insert, before update, before delete,
2+ after insert, after update, after delete, after
3

4 //current record (supposing only one opportunity can be saved at once)

5 Opportunity currentopp = Trigger.new[@];

6

7 //treating before and after events separately

8~ if(Trigger.isBefore){

9

10 //following logic eruns in before insert and update

211 | «

Tests || Checkpoints || Query Editor || View State || Progress | Problems |

Application Operation Time . status Read | sie
Enrico Murru Browser faura 9/14/2019, 6:17:.. Success Unread 1066 KB
Enrico Murru Browser WA H17:. Success Unread  19.54KB
Enrico Murru Browser faura Success Unread  10.62 KB
Enrico Murru Browser faura Success Unread  5.37KB
Enrico Murru Browser faura Success Unread  5.37KB
Enrico Murru Browser faura 9/14/2019, 6:46:. Success Unread  5.37KB.

Filter | Click here to flter the log list
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Select and Define Action

Submit for Approval

A

n Name* @

Approve big deals

Object*

Opportunity

Approval Process *

Specific approval process

| Opportunity approval - Oppor

Skip the entry criteria for t

Yes

Submitter* @

process?

o

User Field from a Record

| [Opportunity] Owner1d

Submission Comments @

Really big deall!
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Case Team Member Roles

Action Member Role Name Case Access Visible in Customer Portal
Edit| Repiace Editor Readnvite

Edit| Repiace Reader Private
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Deployment Status

Validation Succeeded  €) Deploy Components @ Run Apex Tests

Name: New Feature V2

Type: Change Set

Deployed By. trial01 Not
Start Time: 13/04/2019 18.56

End Time: 13/04/2019 18.56 Required
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New Approval Step Help fortis Page @

Step 1. Enter Name and Description Step 10f3

[ cara

Enter a name, description, and step number for your new approval step.

R e
T G
D I e —
s tame [iwomom )

Description  [Amount >= 100.000

stopumbor |1 |
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Sharing Set
Access to Contacts

« Back to Communities Settings

Customize the settings for your Sharing Set.

sha

1o Set Settings | Share Group Settings

Sharing Set e | [Dolee]
Label  Access to Contacts
Sharing SetName  Access_to_Contacts

Doscription

Applies to Profiles
Name
High Volume Customer Portal
High Volume Customer Portl U

Access Granted

Action Object Access Determined By Access Lovel
ontactAccount Readite

Edit| Dl Contact User:Account
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<: L J rublicRead Only H_R"'e .
lerarchy

Default access?

. Field-| Ievel

Object level Org-wide
Salesforce security security Defaults Public Read/Write
User Sharing

9 y ﬁ J @) ®}9
Salesforce
Record Apex Terrltorv Team Manual Sharing Sets/Groups Sharing

Managed Access Access Sharing (Communities) Ruels
Sharing
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Field Mapping

External Contact Field

Email
First Name.

Last Name
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JOINED REPORT

Accounts w/ Lost vs Won Opportunities

courts pportnties pportnties
Accounts ‘Won Opportunities Lost Opportunities

fremmi | e ]| Opporturity Name )| sege )] Amount ]| Expected Revenue (7] | OpporturityNeme (3] stage ]| Amount (7] | Expected Revenue 5]

Burlngton Texties Corp of America | Customer - irect

Subtotal Count:1

e Customer - Channel

Subtotal Count:1

EoEmmr Customer-Direct | Edge SLA ClosedWon | €60000,00 €60.000,00 | Edge Emergency Generator | Closed Lost | €75.00000 €000
Edge Instalation Closed Lost | €50.00000 €000

Subtotal Count:1 Count:1 Count:2

Express Logisicsand Transport | Customer - Channe | Express Logstics Standby Generator | Closed Won | €220.000,00 €22000000

Subtotal

Count: 1

Count: 1
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Can't Access Resources

Access to https://d.la1-c2-cdg salesforceliveagent.com /chat/rest/Vi

r/Settings jsonp?

[57311000000GqPul&Settings.updateBreadcrumb-=18callback=embedded_svc.liveAgentA
PLconnection.handlePing&deployment_id-57211000000Gq4&0rg_id=00D1i000000UR6!
&version=36 for script resources violates your Content Security Policy (CSP). To get access to
those script resources, change your Script Security Level on the Security page in your
community's settings. Then try whitelisting the host. More Detalls

Don't show me CSP violations

ok
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Case Detail

New Relationship

Step 3. Enter the label and name for the lookup

e —
il C—]

Description

Help Text

Chitd Reationship Name | Case_Details @

Sharing Setting  Select the minimum access level required on the Master record to create, edit, or delete related Detal records:
© Read Only: Allows users with atleast Read access to the Masier record to create, edi, or delele elated Detail records.

® Read/Write: Allows users with at least Read/Write access o the Master record to create, edit, or delete related Detail records.

Allow reparenting (1] Child records can be reparented 1o other parent records afler they are created
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SETUP

Users
New User s s Pge
Chatter Extornal T
User Edit New| [ancel] | Chater Froe
Force.com - App Subscription
‘General Information Force.com - Free 1= Repted oot
Fist Name Role | dentiy .
Partner App Subscription
Lasthame | UserLicense
| profie | Salesforce Platiorn

Work.com Only.
Emal | Active | XOrg Proxy User
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Profile Settings For Included Components

Action

Remove.

APIName

ContractManager

Remove Marketing User

MarketingProfie.

Remove System Administrator

‘Admin
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REPORT: OPPORTUNITIES

Opportunity Report
Total Records
32
Account Name [¥] | opportunity Name [¥]| fx Average revenue per day [¥] | Stage [¥]| Amount [¥]
1| Dickenson pic Dickenson Mobile Generstors euwro2 Quslification €15.000,00
2| United Ol & Gas Corp. United Oil Offce Portable Generators 41528 Negotiation/Review | €125.000,00
3 | Express Logisticsand Transport  Express Logistcs Standby Generator 82707 Closed Won €220000,00
4 | GenePaint GenePoint Standby Generator e27961 Closed Won €85.000,00
5 | Grand Hotels & Resorts L1 Grand Hotels Kitchen Generator esra7 1d.Decision Makers  €15.000,00
6 | United Ol & Gas Corp. United Oil Refinery Generators e7781 ProposallPrice Quote | €270.000,00
7| United Ol & Gas Corp. United Oi SLA e33898 Closed Won €120.000,00
8 | Grand Hotels & Resorts L1 Grand Hotels Guest Portable Generstors | €690.61 Value Proposition | €250.000,00
9 | Edge Communications Edge Emergency Generator 20718 Closed Won €75.000,00
10 | Universty of Arizona University of AZ Portable Generators 18519 Closed Won €50.000,00
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seTup
[®)

N8 Approval Processes

Process Definition Detail Edit_v || clone [Activate

Procass Name.

Unique Name

Doscription
Entry Critoria
Record Editabilty

Approval Assignment
Email Tomplate

Approval Post
Template

Initial Submittrs.
Created By

pportunity approva 2) Aetve
otuniy_approval, NoxtAvtomted
Opporunty_2pproral-2 Hoseov Buarming
Y

‘Approval on opportunity amounts
Opportunity: Anount GREATERTHAN 0
Administrator ONLY Allow Submitters to

Recal Approval
Requests.

‘Opportunity Owner, Record Creator
Enrico Mury, 1010812019 16.45 Modifiod By

Manager of Record Owner

Enrico Mury, 1010812019 17.43
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Torritory Edit

Italy

Help fo nis Page €

Territory Edit

Can

Information

ity Territory Name

[evenreson Tohory odol

28

[ southorn rope Forecast Manago

Roquied Information

Jaly 0
Sates

Doscription

Territory Access Levels

Account Access Level

Contact Access Level

Opportunity Accoss Lovel

Case Access Lovel

(© Users in tis teriory can view accounts assigned to this teriory
Users n this teriory can view and edit accounts assigned to this teritory.
Users n this teriory can view, odit, transfor, and delete accounts assigned to this teritory.

Users n this tarriory can view all contacts associated with accounts in the territory, regardiess of who owns the contacls.
(© Users in this teritory can view and edit all contacis assaciated with accounts in the territory, regardless of who owns the contacs.
(© Users in this teritory can view all opportunities associated with accounts in the teriory, regardless of who owns the opportunis.

Users i this tarrory can view and edit al opportunites associated with accounts in the terrory, regardless of who owns the opportunites.
(© Users in this taritory can view all cases associated with acounts in the teritory, regardless of who owns the cases.

Users in this teritory can view and edit all cases associated with accounts in the teritory, regardiess of who owns the cases.
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Approval Steps i New Approval Step

Action Step Number Name  Description  Criteria Assigned Approver Reject Behavior

Low  Amount== Opportunity: Amount GREATEROR

Show Actons | Edit| Del 1 amount 100,000 =cuaL 100000, else Approve

Manager Final Rejection





assets/d9d98654-47fb-4d0c-926e-d14e260d9c20.png
Edit "Giant Deal!" email alert

jant Dealt” email alert. To use its outputs Iater in the flow, store them in variables.

Use values from earlier in the flow to set the inputs for the

*Label * APIName
Big Deal Alert| Big_Deal_Alert
Description

SetInput Values  Store Output Values

A3 *Record ID

{topportunityld)
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Case Number
00001028

Priority
Medium

Chatter Related [ ———
Case Owner Type
B case Details (4) New # Enrico Murru Mechanical
Case Number Status
CASE DETAIL NAME INVOICE AMOUNT CREATED DATE 00001028 Working
CDO000000006 €50.000,00 20/04/201919.20 [v] Case Record Type. Priority
CD0000000003 €1.00000 20/04/2019 19.20 vl Support Request Medium
CDO000000004 €100,00 20/04/201919.20 [v]
CDO000000005 €0,00 20/04/201919.20 [v]
v Details
View Al Number of detals Maximum Amount
3 €50.000,00

NewTask | New Event Total Amount
€51.100,00
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Monthly Export Service vetpor s Page @

Export File Encoding  |'1S0-8859-1 (General US & Western European, ISO-LATIN-1) v |

Include images,
documeninand O
tnohments

Include Salesforce Files
'and Salesforos CRM
Content document

Replace carrage returns.
‘with spaces

(eeerog) (o)

Exported Data

‘Select what type of information you would fike 10 nclude in the export. The data types listed below use the Apex API names. If you are not famillar with these names, select
Include al data for your export

include all data

O contract O order O orderttem

O contractContactRole O RecoraType O BusinessProcess

O entiyHistory O Fietaistory O EmailRoutingAdaress
O LinkReference O campaign D campaignMember
© account O contact Oread

© opportunity & opportunityContactRole. ' opportunityHistory

) opportunityLinettem & opportunityCompeitor ) Opportunity TeamMember
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User Edit

. Help for this Page @
Laura Gnite

User Edit [save] [cancal]
D || Burington Tents Corpof America Parner Exccuive
Burlington Textiles Corp of Amarica Partner Manager
FirstName [Laura Role | v Burington Textes Corp of Amrica Partner User

LastName | Gnite usericonse | partner Communty [
Al Jignit Profle | partner Community User [ (i

Email [ agnite@puringtontexti Actwe
Usemame | agnite@ouringranteti Markating User )

Nickname [ lagnite - Knowledge User [
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Edit Standard Web Support

*Entitiement Name Status
Standard Web Support A
Type Start Date
Web Support - 29/04/2019
* Account Name End Date

29/04/2020

[ woniesn x
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File Edit Source Refactor Navigate Search Project Run Window Help
Vala T o AT s E S e

iR

12 Package Explorer 3

B3|

4 35 SGR- PROD (WiDes)
b B Referenced Packages

=

b (= applications.
b (= assignmentRules
4 (5 classes

[
[x)
]
[x)

L]
[x)
]
[x)
]
[x)
]
[x)
]
[x)
]
[x]

Problems 5

CommunitiesLandingControllercls
CommunitiesLandingControllr.cls-metaxmi
CommunitiesLandingControlleTest.cls
CommunitiesLandingControllerTest.cls-metaxmi
CommunitiesLoginControllercls|
CommunitiesLoginControllercls-metaxml
CommunitiesLoginControllerTest.cls
CommunitiesLoginControllerTest,cls-metaxml
CommunitiesSelfRegConfirmControllercls
CommunitiesSelfRegConfirmController.cls-metaxml
CommunitiesSelfRegConfirmControllerTestcls
CommunitiesSelfRegConfirmControllerTest,cls-metaxml
CommunitiesSelfRegController.cls
CommunitiesSelfRegControlle.cls-meta xmi
CommunitesSelfRegControllerTestcls
CommunitiesSelfRegControllerTest.cls-metaxmi

2 ApexTest Results = Progress (9 History

0 errors, 7 warnings, 0 others

2 CommunitiesSelfRegConfirmControll,

Nl
2 '* An apex page controller that exposes the site login functionality
3=/

4 global with sharing class CommunitiesLoginController {

global CommunitiesLoginController () {}

// Code we will invoke on page load
s global PageReference forwardToAuthPage() {

10 String startUrl = System. currentPageReference().getParameters().get(’startURL");
1 String displayType = System. currentPageReference() .getParaneters().get('display’);
12 return Network. forwardToAuthPage(startUrl, displayType);

Quick Access

| g

) CommunitiesLoginControllercls 38 | CommunitiesLandingController.cls

==

~ | [Soutce| Properties | CommunitiesLoginControllerls-meta.xml

==

Description

b & Warnings (7 tems)

Resource Path
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PAUSE CONDITIONS ~ RESUME EVENT

When this event occurs, the flow resumes and takes the associated patn

A Platform Event Message is Received

“Time Source
® specific time
Arecord field

Define Resume Time

*Basa Time

{topportunity.CloseDate}

Offsat Number @
7

Offset Unit (Hours or Days) @
Days

Store Output Values in Variables

& Resume Time

Search variables. Q

A Event Delivery Status

Search variables. Q
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9] Content Deliveries feature can be enabled for users | ;
9] Public Links can be enabled for users (Requires Content Deliveries) | ;
9] Content Deliveries and Public Links can be enabled to let communities users share filss managed by libraries (Requires Content Deliveries) | ;

Choose password defaults

® Password protection s optional and defauts to OFF
Password protection s optional and defauts to ON
Password protection s required
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Fields

JOINED REPORT ¥

Accounts w/ Lost vs Won Opportunities ¢

OUTLINE Y Futers

Filters.

> ® Accounts

> @ Won Opportunities

V@ Lost Opportun
Add filter.

Show Me
All opportunities

Close Date.
AllTime

Territories
Al

Opportunity Status
Any

Probabilty
Al

& Add Block

Accounts
Accounts #
AccountName 1 | ype
Burington Textiles Corpof America | Customer-Die
Subtotal Count:1
e Customer - Cha
Subtotal Count:1
Edge Communications Customer - Dire
Subtotal Count:1
Express Logistcsand Transport_ | Customer-Cha
Subtotal Count:1
Genepoint Customer - Cha
Subtotal Count:1
Grand Hotls & Resorts Ltd Customer - Dire
Count:1

- Subtotal
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Activity Details Chatter News

Lead Owner # Enrico Murru Phone
Name Prof. Robert Melons Mabile.
Company Sixth Ltd. Fax
Title Email
Lead Source. Web Website
Industry Lead Status Open - Not Contacted
Annual Revenue €1.000.000 Rating Hot
No. of Employees
Address Ttaly
Product Interest Current Generator(s)
SIC Code Primary

Number of Locations

Created By # Enrico Murru, 14/07/2019 16.33 Last Modified By 3 Enrico Murru, 14/07/2019 1633

Description T

aWeb lead with an annual revenue of 1000000 and a rating set to Hot
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Establish Schedule: SLA: Gold

Choose Schedule Types

“Type

Quantity and Revenue Schedules v

Quantity Schedule
*Start Date

23-Apr-2019

*Installment Period

Monthly

*Number of Instaliments

12

Revenue Schedule
*Start Date

23-Apr-2019

*Installment Period

Yearly

*Number of Instaliments

1

Copy to Revenue Schedule

*Quantity
12

*Schedule Type

e Amount into multiple inst v

Copy to Quantity Schedule
* Revenue

60.000

*Schedule Type
i

e Amount into multiple inst v

Cancel -
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Opportunities

7 items - Sorted by Close Date - Updated a few seconds ago

OPPORTUNITY NA...

1 Tests
2 Test
3 test
4 Test
5 Test
6 Test
7 Test

v sTAGE
Closed Lost
Value Proposition
Value Proposition
Prospecting
Prospecting
Prospecting

Prospecting

v AMOUNT
€500.000,00
€1.000,00
€123,00
€100,00
€100,00
€1.000.000,00

€101.000.000,00

CLOSE DATE 4
19/09/2019
15/09/2019
15/09/2019
14/09/2019
14/09/2019
06/09/2019

25/08/2019

oY

New
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workbench

REST Explorer ENRICO MURRU AT AWESOME COMPANY LTD ON AP 45.0
Choose an HTTP method to perform on the REST API service URI below:

® GeT O posT O puT O patcH O DELETE O HEAD

/services/data/v45.0/sobjects/EventLogFile/0AT1i0000038I| | Execute

Expand All | Collapse All | Show Raw Response

£ attributes

» 1d: 0AT1i00000381uKGAU

IsDeleted: false

CreatedDate: 2019-05-07T03:34:25.000+0000
CreatedByld: 0051i000001AZCYAAL
LastModifiedDate: 2019-05-07T03:34:25.000+0000
LastModifiedByld: 0051i000001AZCYAAL
‘SystemModstamp: 2019-05-07T03:34:25.000+0000
EventType: Report

LogDate: 2019-05-06T00:00:00.000+0000
LogFileLength: 1989

LogFileContentType: text/csv

Apiversion: 45

Sequence: 0

Interval: Daily

LogFileFieldNames:
EVENT_TYPE, TIMESTAMP,REQUEST_ID,ORGANIZATION_ID,USER_ID,RUN_TIME,CPU_TIME,URT,SESSION_KEY,LOGIN_

LogFileFieldTypes: String, String,String,1d,1d,Number, Number, String,String, String, String, Number, String, String, String,1d,
LogFile: /services/data/v45.0/sobjects/Eventl ogFile/0AT1i0000038TuKGAU/LogFile
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Edit Subscription

Schedule dashboard refreshes and subscribe to receive results.

Schedule

Frequency

Daily Monthly

Days
Mon | Tue | Wed | Thu | Fi

Time

1500 v

Subscribe

/| Receive new results by email when dashboard is refreshed. @

Send email to
Me

Edit Recipients

Unsubscribe

Cancel E
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B SVP, Sales Edt| Del| Assion

Add Role
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International Sales Rep Edit| Del| Assion
Agd Role
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Fields

REPORT v
Cases by status ¢ | Cases

outuine ¥ Fiurens @

Filters. v

Add filter. Q

Show Me
Al cases

Opened Date
AllTime

Units
Hours

Status

not equal to Closed, x

Cancelled

RSN

© o N o

Case Number [7] | Case Owner (3] | status (7] | Age )
00001002 EmicoMums | New 2164
00001016 EmicoMum | New 2164
00001024 EmicoMum | New 2164
00001028 EmicoMums  Working | 1533
00001026 EmicoMum | New 153
00001027 EmicoMums  Working | 1535
00001035 EmicoMum | New 1310
00001031 Automated Process | New 1323
00001029 Mary Smith New 139
00001033 EmicoMums  Working | 1323
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Agents Queues Backlog Assigned Work Skills Backlog

D Agent Summary

All Agents Agents by Queue
AGENTT.v  STATUST.v  FAGY ACTION Lo STATE . LOGIN '/ ACCEPT 'i CAPACITY ! WORKLOAD '/ CHANNELSv ASSIGNED QUEUES sKILs v
v Enrico @ Available - Chat Chang 1Case, 1Live 20min  23min3s 4min15s @ 70% 7/10 ori Ttalian (10), New Products (7), Technical
® avlabie-cna crngo . 11ve ° . Vi ity o Trmirg et 122010)
Murnu B us  ChatTenscipt 515 T
High | Working | 00001033 5 a High-Priority Cases
Monitor 20900002

. 2 L] Incoming Web Chat
Chat Agents | Live Agent Setup Flow | 87.1.80.100
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Workflow Rule

Reset Approval Status

Heipfor tis Page @

Workflow Rule Detail Edi | Clone | [Desctivate
Ruls Name  Resat Approval Status Object  Opportunity
Ao Evaluation Critoria  Evaluate the rule whan a record is created, and
very tme ' edited
Description

Rule Critoria  ISCHANGED Amount)
Created By Enrico Mur, 101082018 18.59

Enrico Mury, 1010812019 19.00

Workflow Actions [Ean]

Immediate Workflow Actions

Doscription






assets/efd4b551-bc71-4be6-bb4d-a7e8b8260a9b.png
Account Field History Help for this Page @

Enable Account History.

This page allows you to salect the fslds you want o track on the Account History related lst. Whenever a user
modifies any of the fields selected below, the old and new feld values are added to the History related lst s well
as the date, time, nature of the change, and user making the change. Note that mult-seloct pickist and large text
field values are racked as ecited; their oid and new field values are not recorded.

(=)=

Deselect al filds

Track old and new values

Account Name Account Numbor (]
Account Oumer Accountsite [
Accountsource [ Actve
AnnusiRevenue () Biling Addross )
Cloanstatis cuemer )
088 Company () DUNS Number [
Ostacomey [ Employess ()
Excudo fom Fax
. uthlY o o
assignment et
ndusty () NACS Codo [
naics Numbor of
Description o Locations o
Ownership () Parent Account [
Partnor Account () Phone [
Rating scco [
SIC Descrption [ s o
SaExpiaton Stasedal [





assets/5bbbb99d-a639-4dfd-bfd3-e0e2ebb1cc01.png
Pe2sa®

Enrico Murru
advanced-admin-01-dev-ed.my.salesforce.

Settings  Log Out
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Lookup Filter

‘Optionally, reate a fier o fmit the records available to users i the lookup field. Tell me more!

v Hide Fifler Settings.

Filtr Crteria [ nsert Suggested Crieria
Clear Fier Crteria

Fieid Operator Value 1 Field

[Case: Case Record Type |2 [equals v] [Value ¥ | [Support Request | X glear
anp [Begin typing to search for a field... | & [—None— v ] [Value v | [ Clear
Add Fiter Logie..

Fitler Type @ Required. The user-entered value must maich fie criteria
it doesn, display this error message on save:
Select a Support Request case.
4

‘Reselfo defaull message

(© Optional. The user can remove the filter or enter values that don't match criteria.

Add this informational message to the lookup window:
[Select a suppor request case.
4

Lookup Window Text

Active 2] Enable this fiter
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& Assigned Users

No records to display.

Manage Users

.) Manually Assigned Accounts

No records to display.

‘Add Accounts

Inherited Assignment Rules.

No records to display.

‘Assignment Rules Assigned to This
Territory

No records to display.

New | [Run Rules

Assign Rul

Child Territories.

Action Terttory Name
Edit| Del Haly,

Greate Terrory.
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Send Custom Notification

Action Name* @

Big Deal Alert

Notification Type*

Opportunity Notification -

To create a new notification type, go to Notification Types in Setup.

Notification Recipient* User®
User v || Current User
Notification Title *
Merge Field Q
Big deal alert!

cation Body*

Merge Field Q

Ahuge notification has just been created!
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New Approval Process Help for s Page @

Opportunities

Step 4. Select Nof

ation Templates. Stepaof 6

(o) ] cos

Select the email template that will be used to nolify approvers that an approval request has been assigned to
them. Note that this template will be used for all steps for this process. Create a new email template

Emall Template

Approval AssigomentEmal Tomplate [ @

Select the post template that will be used t0 notity approvers that an approval request has been assigned to
them. Note that this template will be used for all steps for ths process. Create a new post template:

Post Template.

. %
(o) ] s
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tlp forthis Page @
& United Ol & Gas Corp. v o s Pag

United Ol & Gas Corp,

“This page lsts the users, groups, roles, and territories that have sharing access to United Oil & Gas Corp.. Click Expand List to view all users who have
access ot

View: | ai [ Edit| Create New View

ABICIDIEIFIGIHIIIJIKILIMINIOIP QIRISITIUIVIW XY Z| Other (ANl

User and Group Sharing Add | |Expand List User and Group Sharing Holp (2
Action  Type Name + Account Access ‘Opportunity Access. CaseAccess  Reason
Edit | Del Role cro Read/Wiite Read/Wiite ReadWiite Manual Sharing
Edit | Dl Role and Subordinates Director, Ditect Sales Read/Wiite Read/Wiite ReadWiite Manual Sharing

Edt  User Enrico Murry Full Access Read/Wiite ReadWiite Owner
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Select the default currency to show in forecasts. This setting applies to all
forecast types. Users viewing a forecast can change the currency.

Forecast Currency [ Corporate Currency (Euro)

[s-]e

Product Family Revenue

CURRENCY

Changa currency.
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® GeT O posT O puT O patcH O DELETE O HEAD

/v45.0/sobjects/EventLogFile /[N [ vef:y (] (e WA KT 51 ‘ Execute

Raw Response

HITP/1.1 200 OK
Date: Wed, 08 May 2019 09:48:04 GMT
Strict-Transport-Security: max-age=31536002; includeSubDomains
Public-Key-Pins-Report-Only: pin-sha2é="9n0izTnSRE+H4H4JTS1avSKKHNQBEGUSIDRVLELYSY:
pin-sha2s6="5kIvNEMWOK] rCAR7eKYSHZAVYCSL IE0AOVIGIRSPS1w=""7 pin-
5ha256="n]N4TRG+22dNKA +yb8e3UMypgzPUPHLV4+foULul1g="; max-age=86400; includeSubDomains;
https://a. forcesslreports. com/hpkp-repors/00D11000000Un6rm" ;
/a.forcesslreports. con/Expect-CT-

X-Robots-Tag: none
Cache-Control: no-cache,mst-revalidate, max-age=0, no-store, private

Sec—Cookie: BrowserId=ujVvtulSQHSSBENPIftZxw;Pathe/;Domaine.salesforce. con;Expires=sun,
07-7u1-2019 03:48:04 GMT;Max-Age=5184000

Expires: Thu, 01 Jan 1970 00:00:00 GUT

Sforce-Limit-Info: api-usage=70/15000

Content-Type: text/csv

Vary: Accept-Encoding

Content-Encoding: gzip

Transter-Encoding: chunked

"EVENT_TYPE", "TIMESTAME", "REQUEST_ID", "ORGANIZATION_ID", "USER_ID", "RUN_TIME", "CEU_TIME", "URI", "SESSION_KEY","LOGIN_KEY",REQUEST_STATUS","DB_

"Report*, "20190506150724. 6797, "TID:8425508300004ba£8£™, "00D11000000UR6E", "00511000001AZCS™, "122" , "63", "/aura”, "StXJGCIFNCKLBRC/ " , "HOTeQ09kvbk
05-06T15:07:24.6792", "00511000001AZCSAA4" , "82.61.116. 82", ", "0001100000 IMYRPERH"

"Reporc, "20190506150853. 609", "TID: 937466290000930£557, ~00DL1000000UR6=", "00511000001A2CS™, "134", "74", " /auza”
05-06T15:08:59. 6092, "00511000001A2CSAA4" , "82. 61.116. 82", ", "0001100000 IMYRPERH"

"Report”, "20190506150934. 679", "TID:29365400004a£a5b9b", "00D11000000Un6x", "00511000001A2CS™, "114", "6
05-06T15:09:34.6792", "00511000001AZCSAA4"  "82.61.116. 82", ", "0001100000 IMYRPERH"

"Report, "20190506150951. 709", "TID: 199674200001b4b616™, ~00DL1000000UR6E", "00511000001A2C5™, "L11", "61", " /auza”
05-06T15:09:51.7092", "00511000001AZCSAA4"  "82.61.116. 82", ", "0001100000 IMYRPERH"

"Report”, "20190506151020.168", "TID: 484097600001¢38855", "00D11000000Un6x", "00511000001A2CS™, "130", "6
05-06T15:10:20.1682", "00511000001AZCSAA4", "82. 61.116. 82", ", "0001100000 1MYRPERH"

"8TKIGCIENCKLBEC/ ", "HOTeQOSkvbK

","/aura", "8TKJGCIENCKIBEC/ " , "HOTeQOSkvbK

"8TKIGCIENCKLBEC/ ", "HOTeQOSkvbK

","/aura", "8TKJGCIENCKIBEC/ " , "HOTeQOSkvbK
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[E0 Approval History (3+)

Big deals
Date: 10/08/2019 19.38
Status: Approved

Assigned To:  Enrico Murru
Actual Appro... Enrico Murru

Comments:  Oh girl, you rock! Keep going!
Low amount

Date: 10/08/2019 19.37

Status: Approved

Assigned To:  Mary Smith
Actual Appro... Mary Smith

Comments: ok on my side
Approval Request Submitted
Date: 10/08/201919.37
Status: Submitted

Assigned To:  Laura Gnite
Actual Appro... Mary Smith
Comments:  a$ 2M deall Please approve!
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Service Home

External Contact

EC0000000001

Chatter  Accounts v Contacts

v

External Contacts v Cases v/

Reports \  Dashboards v  Inventory Levels

v

Code EC0000000001 Owner & Enrico Murru

First Name Jack

Last Name Jackson

Email jackson@xpartnertest

Company X Partner Itd.

Phone 555-123456

Created By & Enrico Murry, 04/05/2019 17.50 Last Modified By # Enrico Murru, 04/05/2019 17.51
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Select Approver

() Letthe submiter choose the approver manually.
() Automatcally assign using the user field selected earler. (Wanager)

© Automatically assign to approver(s).

u B [Evico Murru

Add Row Remove Row

When multiple approvars are selected:
© Approve or rject based on the FIRST respons.
Reguire UNANIMOUS approval from al selectad approvers.

LS|

] The approver's delegate may also approve this request.

Reject Behavior
What should happen fthe approver rejects this request?

© Perform al rejection actions for this step AND all final reection actions. (Final Rejection)
Perform ONLY the rejection actions for this step and send the approval request back to the most recent approver. (Go

Back 1 Step)
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Fields

Report
Add columns and fiters from a single.
report type.

Joined Report
'Add blocks of the same report type or
different report types.

Cancal

ned. Try editing report fiters:

nts.
1 Date filter to All Time.

fs in the flter panel.
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Select a Record to Update

Select a Record to Update

Select the Opportunity record that started your process
© Select a record related to the Opportunity

© Select the Opportunity record that started your process
Select a record related to the Opportunity

Select a Record to Update | ©PPertenitineiiems

YYou have selected the following field:

Opportunitylineltems
Type: String

API Name: Opportunity...

You have selected the

Select the Opportunity record that started.
following field: o

your process
© Select a record related to the Opportunity

You have selected the following field:

Account ID
Type: String
API Name: Account
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Edit Summary-Level Formula Column

FIELDS  FUNCTIONS ~Column Name Descrption
Search Fields Q
Formula Output Type Decimal Points
~ M Count (1) = Number B v
# Record Count

GENERAL  DISPLAY

ERnan

~ B Account General (4)
# Annual Revenue
# Employees

Qe

 Partner Account

+ Customer Portal Account

~ M Account: Custom Info (1)
# Number of Locations

~ M Grouping Fields (2)

Validate
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Knowledge
Cannot open my browser et | Delte | Pubish | v

Article Record Type Article Number Publication Status Last Modified Date Version Number
FAQ 000001000 Draft 25/04/2019 15.36 o

Details Was this article helpful?

[a)o [e)e

Categories (2) Expand All E]

Versions

> Information

> Article Details

v Properties v Southern Europe (2)
Artcle Created Date. Visible In Internal App Traly
25/04/201915.36
Created By Visible to Customer
Enrico Murru, 25/04/2019 15.36 [m)]

Last Modified By Visible to Partner
Enrico Murru, 25/04/2019 15.36 [m)]
Last Published Date Visible In Public Knowledge Base

(0]
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Edit Content

Edit your content by completing the fieds below.
«~) 1= Required Information

Standard Information =

Titie  |[salesforce_content_implementation_guide

Description
4
Tags  [Customer Success, Senvice Floy @ This content is published n a brary that provides suggested tags. Gitck a
o tag 1o selectf o ype 3 new tag i the Tags field
4

Suggested Tags.

Additional Information

e oe [ ] Pesetasss ContantVrson Lot
souce

[save | [Ccanent |
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Edit

Operator
Display Name not equalto v
Stages
Value(s) ‘Show selected (2)
Filter Values (3)
Q
1 Lost >
2 [ won > Perception Analysis -
3 | Ongoing Proposal/Price Quote
Add Filter Value Negotiation/Review

V' Closed Won

V/ Closed Lost =

Display Text

Ongoing
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Manually Assign Accounts to Italy

Select the checkbox next to each account you want to add to this territory, and then click Assign to save your selections.

Hiorarchy: Sales » Southern Europe » laly

View: | ll Accounts Edit| Croate Now View

Alslc

Available

1 Account Name + Account Site Biling StatelProvince Phone

Burlington Textles Corp of America NC (336) 222-7000

Dickenson pic Ks (785) 241-6200

Edge Communications ™ (512 757-6000

) Express Logistics and Transport OR (503) 421-7800

) GenePoint cA (650) 867-3450
Show me ¥ more records per list page.

Selected

Account Name

Burington Textiles Corp of America
Dickenson pic

Edge Communications
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New Record Type.

Opportunity

Step 1. Enter the detai

Enter a name and description for the new record type. The new record type willinclude all the pickiist values from the existing record type selected
‘able to customize the pickist values

T
el = —
s e v [Onine Opprinty ]
el T T —
s pres | Guine el Process 7]

Deserption [

Aove @
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Email Template Edit Save | [save & New] [Cancel

Email Template Information

Foider | Unfiled Public Classic Email Templates ¥

Avaitzble For Use

Email Tempiate Name  [[Lead: Sales Call Reminder
Template Uique Name  [[Lead_Sales_Call_ Reminder] i

Encoding | General US & Western Europe (ISO-8859-1, ISO-LATIN-1) v |

Deserption  [Sent when a lead has not yet beent contacted ]

Required Information

sublect [ Sales Call Reminder |

Email Body  Lead (1L ead.Name) has 0ol vel been conlacled far a Sales call
Please contactleag (Lead. Lok
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Data Categories

Keyboard Shorteuts el for this Page. @

Category groups are hierarchies of data categories. For example, a category group named Location might contain a
‘geographical hierarchy of continents, countries, regions, and states. Use this page to manage category groups and the

categories they contain.

Category Groups Categories in Souther Europe
[
Actie Category Groups

Norh America

Asia = Haly.
Inactive Category Groups =

e and South
Abania
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New Dashboard

“Name

My Amazing Dashboard

Description

An amazing dashboard for amazing trailblazers

Folder

Private Dashboards Select Folder
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Al:g:;lesd (&)

Type Phone Website Account Owner Account Site Industry
& Enrico Murru £

Related Details News
account.
E] Entitiements (1)
ENTITLEMENT START DATE END DATE sTATUS
Standard Web Support 27/04/2019 28/04/2019 Expired &3]
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Chart Editor
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Field Label [invoice Type O]

Values | Use global pickiit value set

|® Enter values, with each value separated by a new line

Purchase
|Subseriplion
Rembursement

] Display values alphabeticaly,not in the order entered
] Use first value as defauitvalue: ;|
] Restrict picklst 10 the values defined inthe value st

FieldName [linvoice_Type






assets/f96e2df6-4f79-4419-b728-7458b5b919e7.png
Select and Define Action

Action Type*

Create a Record -

Action Name* @

Create a reminder |

Record Type*

Task

Set Field Values

Field*

Type Value®

| Assigned To 1D

v || Feld Referencev || [Opportunitylownertd @ | x

| Priority v || pickist || Hign v x
| status v || pickist || nProgress v x
| Reminder Date/Time v || Formua ~|| [OpportunitylCloseDat... | x
| Related To D v || Field Referencev || [Opportunityl1d Q x

+ Add Row
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New Approval Step Hlp for s Page @

Step 2. Specify Step Criteri Step 20f3
(] o

‘Specify whether a record must meet certain criteia before entering this approval step. I these crteria are not met, the approval process
‘can skip to the next step, if one exists. Lear more

Specify Step Criteria

() Al ecords should enr hs step.

© Enter thisstep i the folowing | critria are met B cise [ spprove record [J:
Field Valuo
| Opportunity: Amount 100000 | Ao
L [ | AND.
L [ | AND.
L [ | AND.
( [ ]

‘Add Fitter Logic..
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Entitlement Template

Entilement templates let you predefine tems of customer support hat users can quickly add fo products. For example, you can create
Web or phone support so that users can easily add enfiiemens fo products offered 1o customers

Entitlement Template Edit Save Cancel

EnttementTempste  [Bhone Support e [Phone Support ¥
i
ol —

Perincident (5]

=
T —
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PDF Preview

Company Address 1T Created Date 30/04/2019
Expiration Date 14/06/2019
Quote Number 00000001

Prepared By Enrico Murru
Email ——
Bill To Name Burlington Textiles Corp of America Ship To Name Burlington Textiles Corp of America
Bill To 525 S. Lexington Ave
27215 Burlington NC
USA
Product List Price Sales Price Total Price
GenWatt Diesel 10kW €5.000,00 €4.000,00 ‘ 1,00 €4.000,00
Installation: Industrial - Low €20.000,00 € 20.000,00 1,00 €20.000,00
SLA: Gold € 30.000,00 € 30.000,00 1,00 € 30.000,00

Save and Email Quote Save to Quote Cancel
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Edit Duplicate Rule.

Duplicates on External Contacts

Duplicate Rule Edit [save]

Rule Details

Rule Name  [[Duplicates on Extemal Contd

Deseripion  [Ghecks duplicates on the Extemal Gontacts tab

4
Object  Gontact
Record-Level Security | ) Enforce sharing rules [
© Bypass sharing rues

Actions

‘Specily what happens when a user fries 1o save a duplicate record
Action On Create:

Action On Edit

AlertText

Use one of these records?
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Custom Link

Edit Component

Preview
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View Report (Open Cases)






assets/09308c9f-b996-402f-b675-e383744660fe.png
New Task vtpor s Page @

[seve] [save s New] [cance]

Create a task to associate with one or more worklow rules, approval processes, or entitiement processes. When changing a task, any modifications will
‘apply to all ules, approvals, or entitlement processes associated with it

Edit Task 1 = Required Inormaton

ot tea R L —
R e — e DR ]

o [figh oty SdesCol_|
e |Figs Pty s Gt s

Duebate |[Lead: Created Date v|[pus_ v|[1 days

Protected Component [

Description Information

Comments  [Sales cal required.
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4] File Edit Selection View Go Debug Terminal

B ks

4 OPEN EDITORS
el = packagexml manifest
X @ siteRegisterController.cls force-app\main\defa...
4 APEX FORMULAS (FORMULAAPEX... 1) i ¢ &
¥
» vscode

@ e

+ force-app
[% 4 main
4 default

» aura
» dasses

» components

b lwe

» pages

» staticresources

4 manifest

packagem
£ forceignore
@ READMEmd
{} sfdx-projectjson

“ » OUTLINE
» RUNNING TASKS

Help

SiteRegisterControllercls - Apex Formulas (formula apex@enree.co) - Visual Studio Code - o x
£ packagexml  SiteRegisterController.dls X w o=
force-app » main » default b classes » ® SiteRegisterController.cs »

1P

2 [*-An-apex-class-that-creates-a-portal-user

3 |

4 public with sharing class SiteRegisterController {

5 /1-PORTAL_ACCOUNT_ID- is-the -account -on-which- the - contact-will-be-created-on-and-then-enabled-as-a-portal -ysi
6 /1-you-need-to-add- the - account -ouner- into-the-role-hierarchy-before-this-will-work- --please- see-Custoner-Rol
7 private static Id PORTAL_ACCOUNT_ID = *@@1x008xxx3StPN";

8

9 public SiteRegisterController () {

10 3

1

12 public-String username {get; set;}

13 public-String email {get; set;}

1 public String password {get; set {password = value == null 2 value : value.trim(); } }

15 public String confirmPassword {get; set { confirmPassword = value == null 2 value : value.trim(); } }

16 public String communityNickname {get; set { communityNickname = value == null 2 value : value.trim(); } }
17

18 private boolean isvalidPassword() {

19 return password == confirmPassword;

2 3

2

2 public PageReference registerUser() {

23 11-it"s-okay- if-password-is-null---we'11-send-the-user-a-random- password- in-that - case

2 if (lisvalidpassword()) {

25 ApexPages .Hessage msg = new ApexPages.Message (ApexPages . Severity .ERROR, -Label.site.passwords_dont_m
2 Apexpages .addMessage(msg) ;

27 return-null;
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Category Group Visibility

‘Select the defaultvisibiity for the categories in this group. What.
Visivity

© anCategories.
© None
@® custom
Available Categories:
Expand Al | Collapse Al
Sa
China haa>

o] <Remove
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Edit Rule New lead is created

Step 3: Specify Workflow Act

‘Specify the workdlow actions that willbe triggered when the rule criteria are met. See an example

Rule Criteria  AND(
ISPICKVAL(Status, Open - Not connected),
ISPICKVAL LeadSoutce, 'Web),
‘Couniry == Haly’,
OR(
AnnualRevenue >= 100000,
ISPICKVAL(Rafing, Hof)
)
)

Evaluation Criteria  Evaluate the rule when a record s created

Immediate Workflow Actions

No workflow actions have been added.

~Add Workflow Action v

Time Dependent Workflow Actions  See an exampie

~Acd Time Trigger
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iter Your Results.

Use the fiters below to restrict your
Search results
Clesr e

Show Only

~ Source (1)

] Business (1)
~ Featured Content (1)

] Featured (1)
~Tags (3)

(] Gustomer Success (1)

(] Senvice Fiow (1)

] User Management (1)
~ File Formats (2)

(] Adabe POF (2)

] Image -ipg (1)
~ Authors (1)

] Enrico Muru 3)
My Libraries (1)

(] Intemal Liorary (2)
Language (1)

(0] Engish 3)

Content

£)) Search for Content

« Back

Tellme more! Help fortis Page @

Search in| Al Libraries v Jfor|

| in| All Languages

(Got| Clear Search

)
" search Results: Snoving 1-3 o 3 resus

| Download
Tite

B salesforce content implementation guide
B * salesforce content implemeniation guide

nnamed

s
a2k
a2k
260K8

Author
Enrico Murry
Enrico Murry

Enrico Murry

Display Options
Last Modified Downloads

56 minutes ago

1 hour ago —

1 hour ago
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{1contact MalingStreet}

Variable

{1account Name})

Variable

{1account DunsNumber}

Variable

{1account AnnualRevenue}

+ Add Assignment

Edit Assignment

Equals  w || Entervalueorsearchresources.. Q| @
Operator Value

Equals v | {SGlobalConstant EmptyString) &
Operator Value

Equals v | {SGlobalConstant EmptyString) &
Operator Value

Equas v | 0 &
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Billing State/Province 1 [¥] | Type [+] | Last Activity [¥] | Account Name [+] | Rating [¥] | Last Modified Date [+] ‘ Employees [+] ‘ Number of Locations [+ ‘ Annual Revenue [+
Az (2) Customer- Direct (1) - University of Arizona Warm 14/04/2019 39.000 3 -
Subtota
Customer - Channel (1) - ExpressLogisticsand Transport | Hot 15/06/2019
Subtota
Subtota
CA(2) - - sForce - 14/04/2019
Subtota
Customer - Channel (1) - GenePoint Cold 14/04/2019
Subtota
Subtota
(1) Customer - Direct (1) - Grand Hotels & Resorts Ltd ‘Warm 14/04/2019
Subtota
Subtota
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Deployment Settings

Video Tuorial | Help or tis Page @

Deployment Connections

A deployment connection allows customizations to be copied from one organization 1o another. This st shows the deployment
‘connections allowed from other organizations to this organization, and from this organizafion to others.

‘This Organization: Trial 01 (Production)

Action Name
Eqt  Devi
Eat QA
Edgit  UAT

Edit

Intgr

Type
Developer

Developer
Partial Copy

Developer

Upload Authorization Direction

Tral 01
Tral 01
Tral 01

Tral 01

e———
[e—Y
AT

[—"
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Notifications. Markallasread X

. Big deal alert!
A huge notification has just been created!

8 minutes ago ®
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Approval Step Edit Hol for tis Page @
Low amount

Step 3. Select Assigned Approver Step30f3
(] coen

‘Specity the user who should approve records that enter this step. Optionall, choose whether the approver's delegate.
s also allowed to approve these requests.

Select Approver

() Letthe submitter choose the approver manualy.
© Automatically assign using the user fiald selected earler. (Manager)
) Automatically assign to approver(s).

(0] The approvers delegate may also approve this request. ;|

(e (] o
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Account Custom Field

This Month All Deals

Back to Account Filds

Custom Field Definition Detail

Vasstion Ruies 0]

(Vi i Ay

Field Information
Field Label

Field Name

APIName.

Description

Help Text
Data Owner
Field Usage
Data Sensitivty Level
Createasy

“This Monih All Deals
“This_Month_All_Deals
“This_Month_Al Deals_c.
‘Current month closing deals

150972019 10.20

ObjectName  Account
DataType  Cumency

Modified By Enrico Mury, 150972019 10.20
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New Matching Rule

External Contact

Step 2: Configure Matching Rule

]
oot et conaa
o vane - [ExomalGonac Mg
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Define Criteria for this Action Group

Criteria Name* @

Medium valued opportunities

Criteria for Executing Actions *

© Conditions are met
Formula evaluates to true

No criteria-just execute the actions!

Set Conditions

Field* Operator* Type* Value*
. [Opportunity]... Q Greaterthan v Currency v €1.000.000

+ Add Row

Conditions*
© Allof the conditions are met (AND)
Any of the conditions are met (OR)

Customize the logic

+ Advanced

Do you want to execute the actions only when specified changes are made to the record? @

Yes
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Hol for tis Page @

Step6of6

(o) (] e

Using the options below, specify which users are allowed to submit the inital request for approval. For example,
‘expense reports should normally be submitted for approval only by their owners.

Initial Submitters

Submitier TYpe  Search:  User for: Find

Available Submitters Allowed Submitters.
User: Enrico Murru Opportunity Owner]
User Integration User Record Creator

Mary Smith
User: Security User

o

Page Layout Settings.
/Add the Submit for Approval button and Approval History related s o all Opportunity page layous ;|

‘Submission Settings

7] Allow submittes to recall approval requasts
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Template Information 1 = Reaured Inormation
Object  Opportunity
Name | Opportunity Approval P
Unique Name [ Opporturity_Approval P[]

Description  [Used for approvals

Detaut (5

Post Template Fields

Seloct up to 4 fields 1o include i the post when an approval s requested.
Avallable Fields Selected Fislds

Main Competitor(s) Opportunity Name |
Next Step Account Name
Opporturity Owner Amount

Ordor Numbar Stage

Partner Account

Price Book

Primary Campaign Source
P

Prababilty (%) R
Quantity Ciick here o vew an example
Synced Quote

Tertitory
Tracking Number
Type

B8

:
P
H
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& United Oil & Gas Corp.
‘This page lists the users, groups, roles, and territories that have sharing access to United Oil & Gas Corp.. Click Expand List to view all
View: Al E Edit| Create New View

AlBICIDIEIFIGIHII

User and Group Sharing Add | [Expand List
Action Type Name + Account Access. Opportunity Access.
Edit  User Enrico Murry Full Access ReadWiite

Explanation of Access Levels

« Full Access - User can view, edit, delete, and transfer the record. User can also extend sharing access to ofher users.

« Read/Write - User can view and edit the record, and add associated records, notes, and attachments to i

« Read Only - User can view the record, and add associated records (o t. They cannot editthe record or add notes or attachments.
« Private - User cannot access the record in any way.
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Case Detail

New Relationship

Step 5. Add reference field to Page Layouts Step 50f6
==

vetpor s Page @

Field Label  Case
DataType  Master-Detail
FieldName  Case

Description

These are the page layouts that will include tis field. Because this is a Master-Detail relationship, the field is
required.

[ AddField page LayoutName

v Case Defail Layout

Gancel
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Choose Object and Specify When to Start the Process

Object” @
Find an object v

Start the process®

© onlywhen arecord s created

when a record is created or edited

v Advanced

Recu

n - Allow process to evaluate a record multiple times in a single transaction? @

Yes
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Display Options

Use this page to customize how your content search results are displayed.

Available Columns Selected Columns
Comments ‘Subscribe
Publication Date Title
Rating Size
‘Subscribers add», Author Move Up
Relevance Last Modified
«cremove|  [Downloads Wove Down
N\
Show: | 20 v | results per page
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A read-only fieldthat isplays the sum, minimum, of maximum value of a field in a related listor the
record count of allrecords lsted in a elated lst,
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Files - Libraries

Internal Library

3items

Owned by Me
Shared with Me
Recent
Following,
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TITLE 1

New Folder || Add Files

LAST MODIFIED DATE
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Case Detail Custom Field el forthis Page @

Invoice Reason
Back to Case Detail
Validation Rules 2

Custom Field Definition Detail Edit | | Set Field-Level Security | | View Field Accessibility

Field Information

Field Label  Invoice Reason ObjectName  Case Detail
Field Name  Invoice_Reason DataType  Pickist
APIName Invoice_Reason__c
Description
Help Text
Created By Enrico Murru, 23/04/2019 13.47 Modified By  Enrico Murru, 23/04/2019 13.47

Picklist Options

Restrict picklist tothe /'
values defined in the value
set

Controlling Field  Invoice Type [Change]

Values New | [Reorder | |Replace | | Printable View | | Chart Colors v | Values Help (2
Action Values APIName Default Chart Colors Modified By
Edit| Del | Deactivate ~Store purchase Store purchase Assigned dynamically  Enrico Murry, 23/0412019 13.47
Edit| Del | Deactivate Online purchase Online purchase Assigned dynamically  Enrico Murry, 23/0412019 13.47
Edit| Del | Deactivate Monthly Subscription  Monthly Subscription Assigned dynamically  Enrico Murry, 23/04/2019 13.47
Edit| Del | Deactivate Weekly Subscription  Weekly Subscription Assigned dynamically  Enrico Murry, 2310412019 13.47
Edit| Del | Deactivate Wrong Purchase Wrong Purchase Assigned dynamically  Enrico Murru, 23/04/2019 13.47

Edit| Del | Deactivate Flawed ltem Flawed Item Assigned dynamically  Enrico Murru, 23/0412019 13.47
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Picklist Edit

Team Role

‘Assign roles to opportunity team members and account team members

Team Role Picklist Values

Action
Rename | Del
Rename | Del
Rename | Del
Rename | Del
Rename | Del
Rename | Del

Rename | Del

Deactivate
Deactivate
Deactivate
Deactivate
Deactivate
Deactivate

Deactivate.

Valves
Account Manager
Channel Manager
Exccutive Sponsor
Lead Qualifer
Pre.-Sales Consultant
Sales Manager

Sales Rep

[[New | (Reorder] [Repiace) [Printable View| [ Chart Colors v |

APIName
Account Manager
Channel Manager
Exccutive Sponsor
Lead Qualifer
Pre.-Sales Consultant
Sales Manager

Sales Rep

ChartCalors
Assigned dynamically
Assigned dynamically
Assigned dynamically
Assigned dynamically
Assigned dynamically
Assigned dynamically

‘Assigned dynamically





assets/4cf929e5-4f31-47bc-99c7-60738a914983.png
Login History

Login Time.
080572019 10.53.44 CEST
0810572019 10.53.30 CEST

Source IP

35.168.189.83
4621182226

Login Type
Remote Access 2.0
Application

Status

Success.

Success.

Application
Workbench

Browser

Login URL

fogin salesforce com

ogin salesforce com

Commnity

Login History Help (

Location £
United States.
taly
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v Product Information
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Remove Phone Support 365 Phone Support
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This Month Al Deals
€1.001.323,00

Billing Address

Customer Priority
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Reports

Creat.. Q Search reports created by me... NewReport | New Report (Salesforce Classic)
REPORTS REPORT.. v DESCRIPT.. v FOLDER v CREATED .. v CREATED.. v
Recent Accounts Re. Private Reports  EnricoMurru  14/4/2019, ...
i Contacts w/ Private Reports  EnricoMurru  6/5/2019,1...
Private Reports

New Folder || 8t~

SUBSCRIBED

ICN

Run

Edit

Edit (Salesforce Classic)
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Dashboards
Created by Me Q Search folders created by me... New Dashboard | New Folder o2

2items
DASHBOARDS NAME ~ CREATEDBY v CREATEDON Vv LAST MODIFIE.. v LAST MODIFIE.. v
Recent W8 PublicDashb...  Enrico Murru 7/7/2019,1505  Enrico Murru 7172019, 1505 v

Sales Stuft Enrico Murru 7/7/2019,1624  Enrico Murru 71712019, 1624 v

Created by Me
Private Dashboards
Al Dashboards

FOLDERS
Al Folders

| crntoanyme
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Debug Logs

Help fortis Page @

A debug log records database operations, system processes, and errors that ocour when executing a transaction or while
running unit tests. The system generates a debug log for a user every time that user executes a transaction and the user has a
trace flag with start and expiration dates that contain the transaction's start time. You can monitor and retain debug logs for the

users specified below.

One SFDC_DevConsole debug level is shared by all DEVELOPER_LOG trace flags in your org.

Vie

Create New

User Trace Flags
Action Name +

Delete | Edit| Filters Mumu, Enrico  USER_DEBUG

Roquosted By StartDato Expiration Date _ Dabug Level Name
EnicoMury  OG/04/2019 19.02 06/04/201920.02  Admin Log

Previous Page | Next Page

Debug Logs

User

Enrico
Mumy

Enrico
Mumy

Enrico
Numy

Roquest Type
Application

Application

Application

Application Operation Status _ Duration (me) Log Size (bytes) Start Time

0408
Browser Jara  Success 53 1031 o s
o408
Browser Jara  Success 58 1031 o 2
o408
Browser Jara  Success 121 2474 o408 ot
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Sales Amazing Dashboard
An amazing dashboard for amazing trailblazers

Asof ico Mu
Amount Ranges Stages.
Al v equals Won

Y19 Opportunities Y19 Opp. Expected Rev.

T

ca00c @

View Report (current Year. View Report (current Year Opportunit

Y19 Opportunities

Assistant

Nothing needs your attention right now. Check back
later.

Today's Events

Looks like you're free and clear the rest of the d

Today's Tasks
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@2 a®

Notifications Markallasread X
z I
Laura Gnite is requesting approval for opportunity

1 Opportunity Name: Amazing Opportunity - Opportunity
Owner: Laura Gite - Account Name: Dickenson plc

Amount: € 105.000,00

9 minutes ago ®
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START

opportunities

FALSE

+ Add Criteria

FALSE

SToP.

TRUE

TRUE

Define Criteria for this Action Group

igh value opportunities

Criteria for Executing Actions *
© Conditions are met

Formula evaluates to true

No criteria-just execute the actions!

Set Conditions

Field* Operator* Type* Value®
. [Opportunity...Q || Greaterthanorv | Currency v €10.000.000 x
[Opportunity...Q | Doesnotequalv | Picklist v | Closed Lost x
+ Add Row
Conditions*

© Allof the conditions are met (AND)
Any of the conditions are met (OR)

Customize the logic

v Advanced

Do you want to execute the actions only when specified changes are made to the record? @

vl Yes
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SETUP.

Territory Settings

Settings

Default Access Levels

Account Access

Contact Access

Opportunity Access.

Case Access

Users in a teritory can:
® View accounts assigned to the territory

‘View and edit accounts assigned to the teritory

© View, edit, transfer, and delete accounts assigned to the territory.

Users in a territory can:
©) View all contacts associated ith accounts in the territory, regardless of who owns the contacts
® View and edit al contacts associated with accounts in the territory, regardless of who owns the contacts

Users in atertory can
® Viewall opportunites associated with accounts in the tertory, regardless of who owns the opportunites
© View and edit al opportuntes associated with accounts in the terrtory,regardiess of who owns the opportunities

Users in a teritory can:
® View all cases associated with accounts in the territory, regardiess of who owns the cases.
© View and edit all cases associated with accounts in the territry, regardless of who owns the cases

Opportunity Territory Assignment

Assignment Filter

(] Enable Filter-Based Opportunity Territory Assignment
Apex Class Name: [OppTerrAssignDefaultLogicFilter
@ Run filter-based opportunity territory assignment job when opportunities are created
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[ case Details

Case Number
00001035

Status
New

Subject

Description

[ Milestones

Case Resolution Time e)

1hr 43 min 16 sec remaining

Mark Completed

+ Follow

Post | logaCall  Poll

‘Share an update...

Most Recent Activity v Q_ search thisfeed..

AllUpdates  Calllogs ~ TextPosts  Status Changes

Change Record Type

v

Knowledge

Knowledge

Q. search knowle

Suggested Articies
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1
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Edit Bucket Column

“Field *Bucket Name
Annual Revenue x| [ mterest
RANGE BUCKET
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add >
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Login History

Download the ast six months of login istory. O, fiter and show up o 20.000 recrds of login history for the last six months.

Location shows the approximate location of the IP address from wher

the nature of geolocation tachnology, the aceuracy of geolocation fields (for example, courtry, city, postal code) may vary.

Download Oy

Fil Typo (3]

Ocsv
2P Fis

AlE) Creal

File Contents [ |

All Logins B

Heipfor tis Page @

the user logged in. To show more geographic information, such as approximate city and postal code, create a custom view to include those fields. Dus to

Username Login Time +

0610472018
17.13.59
CEST

0610472018
17.13.55
CEST

060472018
17.12.39
CEST

0610472018
17.10.00
CcEST

0610472018
17.08.54
CEST

0610472018
17.07.39
CEST

‘advanced.admin book@ente

Source IP

95.238.84.170

95.238.84.170

95.238.84.170

95.238.84.170

95.238.84.170

95.238.84.170

Location Login Type

taly

taly

taly

taly

taly

taly

Remote
Access 2.0

Remote
Access
Client

Other
Apex API

Other
Apex API

Application

Application

Satvs e Patarm Appliatin
Salstoss
S
Success Sprome Mae SO
Eioran
(stage)
Come
Success SO MIE grouser
Come
Success Sprome Mse s
[ ——
Password 73 osx N
Come
Success SO MIE grouser
Success  Sfrome  Mac Browser

73 osx

Clent Version APIType AP Version Login URL

NA

NA

NA

NA

NA

NA

NA

NA

sonp
Partner

sonp
Partner

NA

NA

NA

NA

450

450

NA

NA

Iogin.salesforca.com

Iogin.salesforca.com

Iogin.salesforca.com

Iogin.salesforca.com

Iogin.salesforca.com

Iogin.salesforca.com

Communhy HTTP Method

poST

Unknown

Unknown

Unknown

poST

poST
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Activity Details Chatter

v Opportunity Information

Opportunity Owner  Laura Gnite Exclude from the
territory assignment
fiter logic
Private Territory Search Territories. Q

Review the following errors

*Opportunity Name 10/08/2019 El

is locke

- This re

contact your admin.

Ifyo

Account Name.
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Quote Templates Video Tutoritie for s Page @

Click New to create a quote template based on either the standard template or one of your own. Activate t when s ready for use.

Quote Templates =3

Action Name Createa By Modiied By Active

it Deactate Standard Tempate Envico Mumy, 24042019 1156 Enrico Mumy, 2410412019 11.56 v
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Edit Bucket Column

“Fied Bucket Name
Industry X || Industry Type
Al Values (32) Search Values Q|
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New Subflow

New Customer Info

Use values from earlier in the master flow to set the inputs for the “New Customer Info" flow. To use its outputs later in the master flow, store them in

variables.

e o1ame

[ cetcutomerdte || et cstomer_osta
ecipion

SetInputValues  Store Output Values

@ account

{tempAccount)

® comt »

DontInclude

Include
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Contact Duplicate Rules

What Are Duplicate Rules?

vew:

vtp or s Page @

[Expand]

Rule Name.

Dupiicates on
Extemal
Confacts

Action

Edit| Del | Deactivate 1

Standard
‘Contact
Dupiicate Rule

> @

Edit| Del | Deactivate

New Rule
Description

Checks duplicates on the
Extemal Contacts tab

Identity contacts that
duplicate ofher contacts
and leads.

Matohing Rule  Active Last Modified By Last Modified Date

Extemal Contact

Maiching ue ¥ EMurr 041052019
‘Standard Contact
YachnoRue v pwun 0452019

Standard Lead
Matching Rule
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Sales Call Reminder » finboxx

Enrico Murru via 6it31tfiiccps 1i-un6reac eu19 bnc salesforce. . 17:33 (0 minutes ago)  ¥¢
tome ~

Lead Robert Melons has not yet been contacted for a Sales call
Please contact lead: hitps://advanced-admin-01-dev-ed my salesforce com/00Q1i000002VPgs
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New Flow

= Featured FLOW TYPES

& Autolaunched Flow Screen Flow Autolaunched Flow
© screen Flow O | cotlectinformation from users through screans }'i Automate repetitive tasks.
< snowless

© ContactRequestFlow |  TEMPLATES

& UserProvisioning Flow | | Explore Flow Templates

Start your flow with a template from AppExchanga.

Get Templates
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Environment:
AP version:

¥ 1 agree to the terms of service

workbenchBg

Allow Access?

Workbench is asking to:

« Access your basic information
« Provide access to your data via the Web
« Access and manage your data

Do you want to allow access for
advanced.admin.book@enree.co? (Not you?)

To revoke access at any time, go to your personal settings.

Deny

salesforce

Nome utente

‘advanced.admin book@enree.co

Password

[ Ricordami

Password dimenticata? Usa dominio personalizzato.

data~  migration ~ utilities +

ENRICO MURRU AT AWESOME COMPANY LTD ON API 45
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Edit Field Update

Update

Define the field update, including the object associated with the workflow rule, approval process, or entilement process, the field to update,

for the type that you select,

ield Update Edit Save | [save & New,

Identification

Name  [Update Hot Rating
unique Name  [[Update_Hot_Rating 6]

Description  [Updates Lgad rating o “Hal

Object  Lead

Ol L E—

Field Data Type  Pickiist

Re-evaluste Workflow Rules fter Field
Change

Specify New Field Value
Picklist Options

© The value above the current one
© The value below the current one

® A specic vae






assets/da67e492-556a-47b0-8126-98c8cc6942c9.png
Setup. Help for

Lead Sharing Rule
Use sharing rules to make automatic exceptions to your organization-wide sharing settings for defined sets of users.

Note: "Roles and subordinates" includes all users in a role, and the roles below that role. This includes portal roles that may give
users outside the organization.

You can use sharing rules only to grant wider access to data, not to restrict access.

Label | share Burlington Textie

RuloName | hare_Burington Textle [

Doscription

Load: owned by Portal Role: Burlington Textiles Corp of America Partner Exective
members of

Sharo with Al Internal Users.
Load Access | Readjwrite [

Croated By Enrico Murru, 06/04/2019 14.54 Modifisd By Enrico Murru, 06/04/2019 14.54
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Select and Define Action

A

n Type™

Post to Chatter -

A

ion Name* @

Post Chatter to Owner

Postto* User®
User v || searchfora user v || Marysmith
Message*
Merge Field Q | Addan existing topic.

Remember to manager Opportunity {{[Opportunity].Name}!

@[Mary Smith]






assets/48cf3cea-2ec1-40af-a71f-891628da6b03.png
Add up to 4 Forecast Types

Your Salesforce configurations determine which forecast types are available. Quaniy, schedule date, and product date forecasts aren't available for all types. A
forecast type without “schedule date” or “product date” in ts name is based on close date.

Forecast Type Detete
‘Opportunity Revenue o
‘Opportunity Quantity o
Product Family Revenue o
‘Opportunity Revenue by Teritory o

You can't enable any more forecast types. To use a diflerent type, edit a ype, or delete a type and create another. AT

Leam more.
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Delegated Group
Service Delegated Group

Delegated Group Detail

Delegated Group Name.

Developer Name

Service Delegated Group

Service_Delegated_Group

e for s Page @

Enable Group for Login

“Access

CreatedBy  Enrico Murmu, 01/04/2019 12.06 Modified By Enrico Mumry, 02/0472019 11.10
Delegated Administrators Add Delegated Administrators Help (2)
Action  Users Modified By
Remove Gianni Rocket Enrico Murru, 0210472019 11.05.
Remove Mary_Smith Enrico Mury, 02/0422019 11.05
User Administration a Add
Action  Roles and Subordinates. Modified By

Remove Cuslomer Suppor. Intemational
Remove Customer Suppor, North Amesica

‘Enrico Mury, 02/04/2019 11.05
Enrico Murru, 0210472018 11.05

Assignable Profiles

Action  Profies
Remove Cuslom: Suppor Profile:
Remove Read Only.

Solution Manager
Contract Manager

Remove

Remove

Modifed By

Assignable Profies Help (2)

Enrico Mumu, 02/0472018 11.06.
Enrico Mury, 0200472019 11,06
Enrico Murry, 02/0472018 11.06.
Enrico Mumu, 0210472018 11.06.
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Standard Template v Video Tutorial Help for this Page 7

sove | Quick save | Save ana preview | Cancet || Undo | & o || i Quote Tempate Properties

e R T R
T — [

Sopornty [sEgsection | AaabonaiTo Contact Name Discount Grand Total [ opportmy N
e A Tetimage Fela__| AdatonaiTotiams Gontiact B [ |
User [sEmBank space | 7o [Cresteasy. | Expiration Dste [Lostioateasy | Prone

<« I

‘GeneralInformation (Title is hidden)

Organization (Address)  Sulfe 300, Tne Landmarkc @ One Market Quote PDF (CresteaDste) 14002018
34105 San Franases CA
s
Expiraton Date 14002010
Quote Number GEN-2004-001224

Contact information (Title is hidden)

Prepared By (Name) Saran Samoie Contzct Name Samole Text
Prepared By (Prone) 14155551212 Prone 14155551212
Prepared By (Emai) ssr2n sample@eompany.com Emai ssr2n sample@eompany.com

Prepared By (Fax) 1155551212 Fax 14155551212
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New Custom Report Type

Step 1. Define the Custom Report Type

Report Type Focus

‘Specity what type of records (rows) will be e focus of eports generated by this report type.
‘Example: f reporting on "Contacts with Opportuniies with Partners. select “Contacts" as the primary object.

Primary Obiect [ Accounts v
Identification

ReportType Label | Accounts with Opportuni

Report Type Name  [[Accounts_with_Opportunitied|[ |

Note: Descrition wil be visible to users who create reports
Description  [[Ges all accounts with their gpportunities
4
store in Category [ Accounts & Contacts v

Deployment

A report type with deployed status is available for use in the report wizard. Wik in development, reportfypes are visible only to authorized adminisirators and their delegates.
Deployment Status () In Development

® Deployed
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Case Detail

CD0000000006

Related Detai

CD0000000006
Case

00001028
Invoice Amount
€50.000,00

Case Subject
Support request for product 4NT-4N1(Support Request)
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show more
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REPORT: ACCOUNTS

Accounts Report
TotalRecords
14

e State/Province (3] Type. ] Rating 7]
1 | acnitest - - -
2 | superGaiteLia - Technology Partner | Hot
3 | Genepoint = Customer - Channel | Cold
4 | United 018 Gas, UK ™ Customer-Direct -
5 | United O & Gas, Singapore Singapore Customer-Direct -
6 | edge Communications ™ Customer-Direct | Hot
7| Burtington Texties Corp of America NC Customer-Direct  Warm
8 | Pyramid Construction Inc. - Customer - Channel | -
9 | Dickenson pic ks Customer - Channel | -
10 | Grand Hotels & Resorts Lta n Customer-Direct  Warm
11 | Express Logistisand Tansport | OR Customer - Channel | Cold






assets/acd236bd-6531-47b2-bf7b-a0540d07a862.png
Salesforce Advanced
Administrator
Certification Guide






assets/cd6991c4-d9a7-4abd-baf4-780123da80a1.png
Fields v

REPORT ¥

Opportunity Report ¢ Opportunit

i= OUTLINE Y FuteRs

Filters.
[ oo
St

Al opportunities under role: SVP,
Sales

Close Date
AllTime

Any

Probabilty

Opportunity Status ‘
,m |

snomw
[ atopporturites .
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e
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~ SVP Sales

> VP International Sales
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‘
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REPORT: CONTACTS WITH DUPLICATE RECORD SETS
Contacts w/ Duplicates

Total Records

e Record Set: Duplicate Record Set Name 1 [¥] | Full Name [¥] | Emait =l o Record Item Name 7]

| DRS-0000000002 (2) Chales Alot | charles_alot@awesomemaltest | DRI-0000000005

Charles Alot | charles_alot@awesomemail test | DRI-0000000007

Subtotal

] DRS-0000000003 (2) LauraGnite | lagnite@buriingtontextile.com | DRI-0000000008

Laura Grite | lagnite@burlingtontextile.com | DRI-0000000009

Subtotal
| DRS-000000000% (2) JuanTorres | torres@awesomemail test DRI-0000000010

JuanTorres | torres@awesomemail test DRI-0000000011
Subtotal

Total (6)
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Activity ~ Details  Chatter

v Opportunity Information

Opportunity Owner  #8 Laura Gnite

Private

Opportunity Name  Amazing Opportunity

Account Name Dickenson plc
Type Existing Customer - Upgrade
Lead Source Web

v Status

Stage Qualification

Probability (%) 10%

Exclude from the
territory assignment
filter logic

Territory
Close Date 10/08/2019
Next Step

Primary Campaign
Source

Amount €15.000,00

Expected Revenue € 1.500,00
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Edit Trace Flag for Murru, Enrico

To specify the type of information that is included in debug logs, add trace flags and debug levels. Each trace flag
Trace flags set logging levels (such s for Database, Workflow, and Validation) for a user, Apex class, or Apex

= Select Automated Process from the drop-down list to set a trace flag on the automated process user.

= Select Platform Integration from the drop-down list to set a trace flag on the platform integration user.
cases created by the Einstein Bot.

= Select User from the drop-down list to specify a user whose debug logs you'd like to monitor and retain.

= Select Apex Class or Apex Trigger from the drop-down lstto specify the log levels that take precedence
generated or saved. Class and trigger trace flags override other logging levels, including logging levels
logs are generated at the time of execution.

Vour Debug Levels

Traced Entity Type |y,
Taced ity Name | i ey QJ

sanbate  [06/04/20191902 |[06/0412019 1926 ]

Expiration Date [06/04/201920.02 _|[06/04/2019 1926 ]

B 9 [mubasmi]
omes)
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Approval Request = finboxx &

Mary Smith via bwSeslizzvse.. 1920 (7minutes ag0)  Yr 4
tome +

Mary Srmith has requested your approval for the following item:
https://advanced-admin-01-dev-ed my.salesforce.com
[ProcessinstanceWorkitemWizardStageManager?id=04i1i0000017032

Please click this link to approve or reject this record.

You can also approve, reject and comment on this request from your feed:

https://advanced-admin-01-dev-ed my.salesforce.com/_ui/core/
chatter/uilChatterPag

Thank you,
Salesforce
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Choose Object

This process starts when another process invoke:

Select an object to associate with the process* @

Find an object. v
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Share folder

These sharing settings apply to all subfolders in this folder.

Share With
Public Groups -
Names Access
Search Public Groups. Q|| view -
Share

v Who Can Access

Al Internal Users - B
(ol Pusic Groups View x

Enrico Murru
Users

Manage v x
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Current Work

Activity
RECENT STATUSES

26-Apr20191832.16 Available - Case
26-Apr2019161835 Offiine
26-Apr20191529.25 Available - Case

Configurations

QuUEUES

High-Priority Cases

sKILLs

"PRESENCE CONFIGURATION
Tier1 Agents

"PRESENCE STATUSES

Available - Case, Busy, On Break

Agent Timeline

sTATUS

Available - Case
since 26-Apr-2019 18.32.16

Current Work

DETAILS

Medium | New |
00001031

Medium | New |
00001032

WORKLOAD
® Current Capacity: 10/ 20

WORK
QUEUE '\ v SKILUSv SIZE STATUS
High-Priority

s Opened
High-Priority s opened

1minS4s

REQUESTED
TIME 1

26-Apr-
2019
183211
26-Apr-
2019
183237

TIMESINCELOGIN  TIME SINCE LAST ACCEPT
1minSks 1min31s

ASSIGNED ~ ACCEPTED ~HANDLE SPEEDTO
TIME TIME TIME . ANSWER
26Apr  26Apr .

2019 2019 1mins3 g
183217 183218

26Apr  26Apr .

2019 2019 1min3t o
183238 183239
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Username Login Time +

0610472019 17.13.59
CEST

0610472019 17.13.55
CEST

0610472019 17.12.39
CEST

0610412019 17.10.00
CEST

‘advanced.admin book@ente

inced.admin book@en

inced.admin book@en

inced.admin book@en

0610412019 17.08.54
nced admin book @enros.co 2134

0610412019 17.07.39
nced admin book @enros.co 2134

0610472019 11.54.04
CEST

0310472019 11.42.14
CEST

inced.admin book@en

inced.admin book@en

Source IP

95.238.84.170

95.238.84.170

95.238.84.170

95.238.84.170

95.238.84.170

95.238.84.170

95.238.84.170

4621182226

Location

oy
o
o
o
o
o
o

taly

Login Type
Remote Access 2.0

Remote Access
Client

Other Apex API
Other Apex API
Application
Application
Application

Application

Status

Success

Success

Success

Invalid
Password

Success

Success

Success

Success

TLS Protocol Latitude
TStz d0s2ee
TStz d0s2ee
TStz d0s2ee
TStz d0s2ee
TStz d0s2ee
TStz d0s2ee
TStz d0s2ee
TStz 302305

Longitude. Chty
89611 Bolotana
89611 Bolotana
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89611 Bolotana
89611 Bolotana
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oon iy
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oon iy
oon iy
09125ty

‘Subdivision

Provincia di Nuoro,
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Provincia di Nuoro,
Provincia di Nuoro,

Provincia di Nuoro.

Provincia di
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Edit Assignment

*Label * API Name

Set Notification Time Set_Notification_Time

Variable Values

variable is modified by the operator and valus combination.

Operator Value

{topportunity Notification_Date_c} Equals v || {1SFlowCurrentDateTime)
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Storage Usage Helpfor this Page @

‘Your organization's storage usage is listed below.

storage Type Limit Used Percont Used
Data Storage 50M8 202K8 6%
File Storage 200m8 13K8 0%
Big Object Storage 1.000000 o 0%

Current Data Storage Usage
Record Type Recaord Count storage Percont
Opportunies a1 628 2%
Cases % 52K8 8%
Loads 2 448 5%
Contacts 21 42k8 %
Campaigns 4 32K8 1%
Accounts 12 24k8 8%
Solutions 10 20K8 %
Case Team Member 2 aK8 %
‘Systom Streaming Channels. 2 aK8 %
Rule Territory Associations 1 2K8 %
Last Used Setup App 1 2K8 %
Last Used App 1 2K8 %
Tertory Models 1 2K8 %
Photos 2 o8 0%

Current File Storage Usage
Record Type Recaord Count storage Percont
Photos 2 13K8 100%

Content Bodies 1 2B 0%
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Edit Assignment t

“Label * APIName
Assign Account data Assign_Account_data
Description

Assign text/numeric fields to account

Set Variable Values

Each variable is modified by the operator and value combination.

Variable Operator Value

{taccount Name} Equals v | {taccount_name) || &
Variable Operator Value

{taccount DunsNumber} Equals v | llaccount_duns) || &
Variable Operator Value

{taccount AnnualRevenue) Equals v | {tannual_revenuel || @

+ Add Assignment

Cancel
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Edit Screen

Screen Components

New Customer Info
search components Q
v Input (22) - 2 Neme
@ Address No preview s available for this component.
Checkbox

Checkbox Group Qe
Currency

No prev

is available for this component.

Date

Date & Time
[ Prone
Dependent Pickiists

No preview is available for this component.

Display Image

Email
[ Address
File Upload

No preview is available for this component.

Long Text Area

Multi-Select

Name. Pause ‘ Previous

e
(5]
5]
o
o
o
o
c]
o
(5]

Number
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Add Time Trigger

Lead

Workflow Time Trigger Edit

WorkflowRule  New lead is created

I2 |[Days v] [After v |[Lead: Created Date
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./ United Oil & Gas Corp. Help or this Page @

New Sharing

Account: Specify the sharing for this record. You can share this record and its related data with
individual users, personal or public groups, the users in a particular role, or the users in a
particular role plus all of the users in roles below that role.

Individual sharing can only be used to grant wider access to data, not to restrict access.

New Sharing save | [Cancel
Sharing Information 1 = Required Information
Search: pubic Groups B o Fina

Available Share With

Add
LJ
)

Remove

Account Access | Readwrite [

Opportunit ead it
pRoTunity | Readwrt B

Case Access | Read/write [





assets/988eff16-7454-4f33-999d-9eab782a84e6.png
Entitlement Processes Help for s Page @

When salesforce.com triggers an entitlement process, its time-dependent actions are placed in the entitlement process queue. Use the criteria below to monitor the queue

[~-None— v | --None— v |AND
[~-None— v | -None— v |AND
[~-None— v | -None— v |AND
[~-None— v | -None— v |AND
[--None-— v [ -None— v
=
[J CaseNumber Entitlement Process Name. Milestone Name. ‘Trigger Time ‘Evaluation Date User Name Created Date
© 00001035 Case Support ‘Case Resolution Time 2HoursAfler  20/0420191940  MumyEnico 201042019 17.37
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Groups

Add group

ing Country

Measure Columns

Add measure column.
Record Count
# Annual Revenue

sortey

Billing Country

e

Add Component

Preview

Accounts Report
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Edit Column
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v Max
<! Min

Recor.
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e6e
€950m

€
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@
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Insert Field

Select a fleld, then click Insert. Labels followed by 3 " indicate that there are more fielgs available.

[Opportunity 1] - | [Account > =
$ObjectType > Account ID You have selected:
SOrganization > Amount
SProfle > Campaign ID
$System > Closed i
SUser > Close Date
SUserRole > Contract >
Contract ID
~||Created By > >
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Edit Row-Level Formula Column

FIELDS  FUNCTIONS ~Column Name Description
- \ \
Search Fields Q
e — T Decimal Points
M Opportunity Information (23) = Number vl 2 v/
A Created By I
A Created Alss B
A Last Modified By HEENEND Qe

A Last Modified Alias 1 Type your formula here.
A Opportunity Name

A Primary Partner

# Amount

# Opportunity Quantity
# Expected Revenue

& Close Date

[ Votote
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Rule Criteria

Run this rule if the [ formula evaluates to true ¥

Example: [Ownerld <> LasiModifiedBy1d] {0} evaluates to true when the person who last modified the record is notthe record owner. More Examples

=

1 AaND( -
2 ISPICKVAL(Status, 'Open - Not Contacted'),

3 ISPICKVAL(LeadSource, ‘Web'),

5 OR(
g
;
E
;

AnnualRevenve >= 100000,
ISPICKVAL(Rating, "Hot')

) Insert Selected Function
) -

ORGanizer for Salesforce Enhanced Formula Editor

Line: 2 Column: 44
Cheok syntax|






assets/d4c6a766-1502-4d0e-9477-93e007a73438.png
Acti






assets/cfe72f2a-9912-423c-9e48-3f49a7605177.png
High-val
opportunities

TRUE —

IMMEDIATE ACTIONS

TIME

'SCHEDULED ACTIONS

'SCHEDULED ACTIONS

'SCHEDULED ACTIONS

— (mswor)

23 Set Account Rating

+ Add Action

® 1Days fromnow:

@ Chatier notification

=+ Add Action

® 3Days fromnow:

=+ Add Action

© Set Schedule
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New Custom Report Type

New Custom Report Type sepecnee @ [ BEAGES with Duplicate Record Sets revrnre @

Step 1. Define the Custom Report Type Step 10f2 Step 2. Define Report Records Set Step20of2

i) (pmis) ] e

‘This report type will generate reports about Contacts. You may define which related records from other objects are retumed in report

Report Type Focus ) =Rz T resulls by choosing a relationship fo another object.
‘Specify what type of records (rows) will be the focus of reports generated by this report type. A B
E;i:cn{b’ If reporting on "Contacts with Opportunities with Partners." select "Contacts" as the primary Contacts
B Primary Object
primary Obiect [ Contacts v
- Duplicate Record lems. B]
Ll Ato B Relationship: 3
ReportType  |[Contacts with Duplicate Record Sets — B ®Each A" record must have at least one related *B" record. a 5

Ora” records may or may not have related '8" records.

ReportType | Contacts_with_Duplicate_Re(s |

Note: Description will be visible to users who create reports. ‘The selected object has no further relatable objects. More Info =
Deseription | Gef conlacts and related Duplicate Record Set ghiecls

e o — [reion] ] e

Category.

Deployment

A report type with deployed status is available for use i the report wizard. While in development,
report types are visible only to authorized adminisirators and their delegates.

Oepleyment () In Development
® Deployed
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SETUP
Profiles

Al Profiles v | Edit | Delete | Create New View

New promie] (£

AlBICIDIEIFIGIHIIJIKILIMINIOIPIQIRISITIUIVIWIXIYIZ

[ Action  Profie Name + User License
[ Edit| Clone  Force.com - Free User Force.com - Free

() Edit| Clone  Gold Pariner User Gold Partner

) Edit| Clone  High Volume Customer Portal High Volume Customer Portal
[ Edit| Clone  High Volume Customer Portal User High Volume Customer Portal
) Edit| Clone  igentty User denity

) Edit| Clone  Marketing User Salesforce

) Edit| Clone Pariner App Subscripion User Pariner App Subscrption

) Edit| Glone Pariner Community Login User Partner Community Login
) Edit] Clone  Partner Community User Pariner Community

(1) gt Clone _Read Ony Saesorce

Edit | Glone  Silver Pariner User Siiver Pariner
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DASHBOARD
Sales Amazing Dashboard

Y19 Opportunities

View Report (current Year Opportunites)

Y19 Opportunities

Burlington Textiles Corp of America
Dickenson plc

Grand Hotels & Resorts Ltd
LaGnite srl

Pyramid Construction Inc.
United Oil & Gas Corp.
University of Arizona

Account Name.

View Report (All Time Opportunities)

Y19 Opp. Expected Rev.

am  @se

View Report (current Year Opportunites)

Record Count
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Select and Define Action

Action Type*

Apex

Action Name* @

Call the billing system

Apex Class* @

Handle Payment Method

Set Apex Variables

Field*

opplist

+ Add Row

Type*

Field Referencev

Value*®

[Opportunity]
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Salesforce Platform
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[evnt T oeae
FATALERROR  ystem lPatecton: At 1 de-efrenc  ll o
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FATAL_ERROR  Trigger.OpportunityTrigger: ine 5, column 1
FATALERROR  System.NullPointerException: Attempt to de-reference a null object
FATAL_ERROR

FATAL_ERROR  Trigger.OpportunityTrigger: ne 5, column 1

Filter |FATAL_ERROR

Executable

Debug

| Appication | operation [ Time ~ Status
Enrico Mumu T =) 9/14/2019, 7:17:14PM__ Attempt to de-reference a null object
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& Assigned Users
Action Full Name
Edit | Remove Enico Mumy
Edit | Remove  Gianni Rocket

Edit |Remove Mary Smith

Manago Users,

Username Email
‘advanced.admin book@enree.co enrico.murru@gmail.com
aue@que qwe awe@que.qw

msmith@gwe.qwe

Active

Role in Terrtory,
Terrtory Owner
Sales Manager

Sales Representative.

Is Foracast Manager
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Top Users by Data Storage Usage

User storage. Percont
Enrico Muru 252K8 86%
Laura Git 24k8 8%
Mary Smith aK8 %

Top Users by File Storage Usage
User storage. Percont
Chatter Expert 13K8 100%
‘Automated Process 28 0%
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Edit Charles Alot

@ W round records that ook like duplicates of this one. Open an existing record instead? View Duj

Contact Information

“Name. Email

Salutation charles_alot@awesomemailtest
~None~ -
First Name

Charles

*LastName

Aot

Account Name. Birthdate

@ wacnitesn x
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All Background Jobs

Use this page to monitor background jobs. Please contact salesforce.com if you need to abort a job.

wView

View: (Al Background Jobs #) Creale New View

Heipfor tis Page @

Action Submitted Date +

0610472019 14.54

0610472019 0.18

050472019 0.18

0410472019 0.18

0310472019 0.18
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0200472019 1237
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0200472019 1236

0200472019 1236

0200472019 1230

dob Type
‘Sharing Rule Create
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‘Organization-Wide D
‘Organization-Wide D
‘Organization-Wide D
‘Organization-Wide D
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‘Organization-Wide D

‘Organization-Wide D

Job Sub Type
Lead - Owner Sharing Rule

‘Opportunity - Account Child Access
‘Gase - Account Child Access
‘Gotact- Account Child Access
‘Gase - Insert Racord Cluster Rows
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Percent Complete Errors
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100%
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Screen Components

Search components
> Input(22)
« Display (1)

(© Display Text

New Screen

New Customer Info

8 Display Text

Youve just selected:
« First Name: {icontact FirstName}

Last Name: {icontact LastName}
Email: {Icontact Email}
Phone: {icontact Phone}

Address: {Icontact MailingStreet], {!contact MailingCity} -
{tcontact MailingState} {‘contact MailingPostalCode}

{tcontact MailingCountry})

< Display Text

*APIName

contact_data_review_txt

Insert a resource.

You've ust selected:
- First Name:
{1contact FirstName}
- Last Name:
{1contact LastName)
- Email: {icontact Email)
- Phone: {icontact Phone}

- Address
{icontact MailingStreet),
{tcontact MailingCity} -

{icontact MalingState}
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Export View
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appears in Salesforce,
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groupings, and filter details.

Export

Details Only

Export only the detail rows.
Use this to do further
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uploading to other systerns.

Encoding
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Monitor Bulk Data Load Jobs

Monitor the status of recent bulk data load jobs. These jobs are created by Data Loader and other Bulk AP! client applications

vetpor s Page @

Quota

Your organization has processed 0 batches in the last 24 hours. Your organization can process 10.000 bafches in a 24-hour period.

Resource used in the last 24 hours:
CPU: 97 miliseconds

10: 0 bytes
Disk: 478 bytes

In Progress

JobiD  SubmitieaBy StartTime ¢ Saws  JobType Operation Object  Records Processed Records Faled Progress
No records o display.

Completed last 7 days

JobiD SubmitieaBy  StartTime EndTime + Status  JobType  Operation  Obect Records Processed  Records Failed  Time to Complete (ihmm:ss)
75010000021W7R  Mumy Enrico 141042019 1244 1400420191244  Closed BukVi Upset  Account 3 o o001
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Edit Duplicate Rule

Standard Contact Duplicate Rule

Duplicate Rule Edit [save | [save s New

Rule Details

Rule Name | Standard Contact Duplicate |

Deseripion ity contacts thal duphcale ofher contacls and leads

4
Object  Gontact
Record-Level Security | @ Enforce sharing rules [
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Actions

‘Specily what happens when a user fries 1o save a duplicate record

Action onCreste |

Action on it |

AlertText

Use one of these records?
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New Approval Process Help for s Page @

Opportunities

Step 5. Select Fields to Display on Approval Page Layout Step 50f 6
[hst] comn

‘The approval page is where an approver wil actually approve or refect a request. Using the options below, choose the felds to display
onthis page.

Avallable Fields Selected Fislds
Forecast Category Opportunity Name

Madified By Opportunity Owner
Lead Source Account Name.
Main Comptitor(s) Amount

Next Step
Opportunity Record Type
Order Number

Partner Account

Price Baok R
Primary Campaign Saurce
P

Probabilty (%)
Quantity
synced Quote

stage

o
©

Approval Page Fields

Display approval history information in adiion to the fields slectad above.

Security Settings

@ Alow pprovers o acess theaproval ago ol fomwitin e Slestorcsapplcaion. (Rcommendod)
! Allow approvers to access the approval page from within the Salesforce application, or externally from a wirsless-enabled mobie device.
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Deployment Settings

Video Tuorial | Help or tis Page @

Deployment Connections

A deployment connection allows customizations 1o be copied from one organization to another. This st shows the deployment connections allowed from

other organizations 1o this organization, and from this organization {0 others.

‘This Organization: UAT (Partial Copy Sandbox)

Action Name
Edit  Production
Eqt  Devi
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Edit
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Account workflows

‘Configure your organization's worklow by creating workflow ules. Each workflow rule consists of:

+ Criteria that cause the workflow rule o run,

* Immediate aclons that execute when a record matches the criteia. For example, Salesforce can auomatically send an
‘email that nolifies the account team when a new high-value opportunly is created

« Time-dependent actions that queue when a record malches the criteia, and execute according to ime friggers. For

‘example, Salesforce can automatically send an emal reminder 1o the account fear if 2 high-value opportunity s st open
ten days before the close date.

AlslciplelelalHlIlslKILIMINIOIPIQIRIS

vietp or s Page @

Quick Tips.

™

Useful Sample Workfiow Ruies
Video Tutorial (English Only)
Workfiow

Troubleshool

UIVIW XY 2] otmer AN

Action Rule Name + Object

Edit| Del | Deactivate  Set Account Rating Account
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Sixth Ltd.
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New Task = Loga Call New Event  Email
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Details Related
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Setup .
Library Permissions
< Back

This page allows you to update a Library Per

is a set of user privileges for Salesforce CRM Content libraries.

Update the Library Permission [save]

Details

el —

Description
4
Library Permission Options
Action Description
[ Manage Library ‘Users can editlibrary details and library membership
‘Add Content Users can publish new content in the library and replace existing content with new versions
'Add Content on Behalf of Others Users can choose an author when publishing content in the fiorary.
Archive Content Users can archive content in the fbrary
Delete Content Users can delete content rom the ibrary.
Feature Content Users can mark content n the ibrary as Featured
View Comment Users can view comments on content in the fibrary
‘Add Comment Users can add comments to content and rate content in the ibrary.
Modity Comments. Users can change comments made by any user n the ibrary
Tag Content Users can add tags to content n the fibrary.
Deliver Content Users can deliver content from this library.
Attach or Share Content Users can attach or share content from this ibrary to feed posts or comments.
‘Organize File and Content Folder Users can organize files and content foiders in the library.

(save| [Cancel
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Approval Steps 1/

Action Stop Number  Name Description Critoria
Hide Actions | Edit 1 Lowamount  Amount>= 100,000 Opportunity: Amount GREATER OR EQUAL 100000 , else Approve
© Approval Actions (Add Existing AdeNow v |

You have not yet defined any actions

© Rejection Actions

You have not yet defined any actions

(Add Existing|  Add New v |
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REPORT: OPEN CASE LIFESPANS

Open Case Lifespans Report

Total Records  Average Age

146 3.611
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Edit Outbound Message

Send lead status to ERP

Enter the details of your outbound message and select the fields you want included n this message. Note that the fields available depend on
the type of record previously selected

o for s Page @

Save | [Save & New] [Cancet

Edit Outbound Message: Lead 1 = Reguired Inormation

bl [Send lead status to ERP)
UniqueName  |[Send_lead_status_to_ERP || 1
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4
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R T T r—

Protected ]

Component

secsion s

Lesa filcs t0
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e Py
Choose data Edit mapping Start import
Edit Field Mapping: Accounts and Contacts Help for tis page @

Your file has been auto-mapped to existing Salesforce fields, but you can edit the mappings f you wish. Unmapped fields will not be imported

Mapped Salesforce Example | Example | Example
Object. CSV Header

Super Gnifl GenePoint  United Oil & Gas, UK

Change  Account Account Name Name | |
ca UK
Change  Account Billing State/Pro. State/Province | |
Technology Customer+ Customer - Direct
Map Unmapped © T { |

Hot Cold
Map Unmapped © R
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Objoct Tertory Assignment R

New Object Territory Assignment Rule Hap e e €

Object Territory Assignment Rule Ed

‘Step 1: Enter the name of this rule

Roquied Information

RuloName | Unique Name |

‘Step 2: Enter the selection criteria for this rule.

Bass your rule on object characterstics such as:

Indusiry
Annualrevenue
Number of employess

Regon
Operator Valuo

B [ -None—- B AND
Bl B o
Bl B o
Bl B o
Bl B

AddFitorLogic..

Stop 3 optional): Apply to chil teriories

Aoyt chid artores () Appis therl o Souther Europe oriory and s descendanis

Step 4 (optional): Set as active
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Learn More
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Fix Security Risks

These org security settings are eligible to be automatically
changed to the standard value.

Enable clickjack protection for customer Session

B critical ; Disabled Enabled
Visualforce pages with standard headers Settings

B crticar D Clkiack protecton for customer Session I
Visualforce pages with headers disabled Settings

[ Critical  Require HitpOnly attribute Session -y cabled Enabled

Settings
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Open Tagging
Allow authors and editors to enter their own tags.
 Guided Tagging
Allow authors and ediors to enter their own tags or choose from suggested tags
Restricted Tagging
Allow authors and editors to choose suggested tags only.

N
Suggested. [User Management, Customer Siggess, Servce
Tags: |Elow
4
‘Separate tags with commas (for example: Marketing, Competiive)

save | [Cancel
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| OpporturityTrigger.apxt * *
- sver

1 trigger OpportunityTrigger on Opportunity (before insert, before
2+ after insert, after
3
4 //current record (supposing only one opportunity can be

1s Opportunity currentopp = Trigger.new[0]

6

7 //treating before and after events separately

8~ if(Trigger.isBefore){

9

10 //following logic eruns in before insert and update

11~ |«
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Setup.

Account Sharing Rule
Use sharing rules to make automatic exceptions to your organization-wide sharing settings for defined sets of users.
Note: "Roles and subordinales" ncludes all users n a roe, and the roles below that rle.

‘You can use sharing rules only to grant wider access to data, not to restrict access.

Label | i and Sestu Rule

RuloName it and_Sests fule

Description  [Shares records for Acounts in Pir or Sest oies

Step 1: Select your rule type

Crttarla. Field Operator. Value
. | Biling Gity B eauats B e
2. Active B equals. B Yes

2

Add Row Remove Row

Clear Fiter Logi
Fiter Logic:
(10R 3) AND 2

Sharowith  Role: Eastem Sales Team

Defaut Accountand Contract Access | Read Only [

Opporunity Access | Read oy [ Modified By Enrico Mury, 3010312019 19.32

Gasesccess | Read ony [

Created By Enrico Murru, 30/0312019 19,32

=
i
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‘Schedule Reporting Snapshot

Open cases lifespan

Schedule Reporting Snapshot Save | [Cancel]

Email Reporting
Snapshot

o me (1] To ofthers.

Scheduled Run
Frequency

©paiy Every weekda
© Wesky © Eveyeckiey
© Montnly ® Every day

sart [23/06/2019 | (230620191
End  |[23/0772019 | r23m6r2019]

Exact tarttime will depend on job queue actiity.

[save ] [cancel]
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Content Security Policy (CSP)

Script Security Level
Secure your community's data by controlling the ability to run scripts and script access to third-party hosts. More Details

Allow Inline Scripts and Script Access to Whitelisted Third-party Hosts v

Trusted Sites for Scripts

‘Third-party hosts listed here can be accessed by scripts in your community. Third-party hosts required for non-script resources
such as images, videos, and stylesheets must be added to your CSP Trusted Sites in Salesforce Setup. More Details

TRUSTED SITE NAME TRUSTED SITE URL STATUS

LiveAgent hitps://d lal-c2-cdg salesforceliveagent com Active v

+ Add Trusted Site
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Opportunity Name
Stage
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# Amount (Historical)
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488888
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Opportunity Name. =

Express Logistcs SLA
Universityof AZ SLA

Burlington Textles Weaving Pl Generator
Burlington Textles Weaving Pl Generator
Burlington Textles Weaving Pl Generator
Burlington Textles Weaving Pl Generator
Burlington Textles Weaving Pl Generator
Burlington Textles Weaving Pl Generator
Burlington Textles Weaving Pl Generator
Burlington Textles Weaving Pl Generator
United Ofl Instalations.

United Ol Emergency Ganerators

Grand Hotels SLA

United Ofl Standby Generators

United Ofl Standby Generators

Grand Hotels Emergency Generators

Stage [*] Amount

Now Now

Percaption Analysis £120.00000
Closed Won €90,000,00
Negotiation/Review €54.000,00
Negotiation/Review €54.000,00
Negotiation/Review €54.000,00
Negotiation/Review €54.000,00
Negotiation/Review €54.000,00
Negotiation/Review €54.000,00
Negotiation/Review €54.000,00
Negotiation/Review €54.000,00
Closed Won €23500000
Closed Won €440.00000
Closed Won €90,000,00
Closed Won €12000000
Closed Won €12000000
Closed Won €210,00000

[¥] Amount (Historical)

1 Month Ago

€120.00000
€90.000,00
€235.00000
€235.00000
€235.00000
€235.00000
€54.000,00
€54.000,00
€54.000,00
€54.000,00
€235.00000
€440.000,00
€90.000,00
€120.00000
€120.00000

€210.00000

GotFeedback? || ©

2 Weeks Ago

€120.00000
€90.000,00
€235.00000
€235.00000
€54.000,00
€54.000,00
€235.00000
€235.00000
€54.000,00
€54.000,00
€235.00000
€440.000,00
€90.000,00
€120.00000
€120.00000

€210.00000

0]

Yesterday

€120.00000
€90.000,00
€54.000,00
€235.00000
€54.000,00
€235.00000
€54.000,00
€235.00000
€54.000,00
€235.00000
€235.00000
€440.000,00
€90.000,00
€120.00000
€120.00000

€210.00000
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Accounts w/ Opportunities

Accounts
Accounts block 1

Opportuntties
Opportunities block 2

Account Name 4. [¥] | Account Source [¥] | Opportunity Name [¥] | Amount [¥] | Expected Revenue [¥] | Close Date [¥] | Stage [¥]| Age t [¥]

University of Arizona - University of AZ Portable Generators €50000,00 €50000,00  20/12/2018  Closed Won o
University of AZ SLA €90,000,00 €90000,00  24/12/2018  Closed Won o
University of AZ Installations €100000,00 €7500000  17/12/2018  Proposal/Price Quote 82

Subtotal Count:1 Count:3

United Oil & Gas Corp. - United Oil SLA €12000000 €12000000  13/03/2019 Closed Won o
United Oil Installations €27000000 €27000000  15/01/2019  Closed Won o
United Oil Installations €23500000 €23500000  27/01/2019  Closed Won o
United Ol Emergency Generators €440,000,00 €44000000  09/01/2019  Closed Won o
United Oil Standby Generators. €12000000 €12000000  15/02/2019  Closed Won o
United Oil Office Portable Generators | €125.000,00 €11250000  20/01/2019  Negotiation/Review 82
United Oil Refinery Generators €27000000 €20250000  06/03/2019  Proposal/Price Quote 82
United Oil Installations €27000000 €24300000  16/01/2019  Negotiation/Review 82
United Oil Refinery Generators €91500000 €68625000  27/02/2019  Proposal/Price Quote 82
United Oil Plant Standby Generators € 675.000,00 €13500000  13/02/2019  Needs Analysis 82
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