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K2 smartforms builder
Course Overview

Estimated Duration: about 10 hours

Version: 3.1 (What's New)

Publish Date: September 2016

Based on product version: 4.7 (Later versions of K2 may have additional features or functionality not covered in this learning mod-
ule)

Course Description

The K2 smartforms Buildertraining course will enable participants to create K2 business applications using K2 smart-
forms as the user interface. During this course, participants will learn how to build user interfaces with K2 smartforms
and then integrate these forms with K2 workflows and K2 SmartObjects.

Who should take this course

This training course is intended for users that will be building SmartForm-based business applications on the K2 plat-
form without writing code. Typical roles that fit this description include analyst developers, business analysts, power
users and application designers. This course is also suitable for NET developers who may be building applications with
SmartForms and extending SmartForms with custom components. K2 Solution Architects may also find value in this
course.

Note
Participants should have completed the “K2 blackpearl Core” training course before starting this training course,
since this course builds on the foundational knowledge of K2 gained in the Core course.

This course is a 200-level course. See additional requirements in the Course Prerequisites section.

What you’ll learn

During this course, participants will learn:

How to build simple and advanced SmartObjects in K2 Designer

How to build simple and more complex Views with different kinds of Controls

How to build simple and more complex Forms, including Header-Details Forms
Configuring simple and more complex Rules with Events, Conditions and multiple Actions
How to integrate Forms with Workflows

The architecture of SmartForms, including authentication

How and where to troubleshoot and debug

How to move applications between environments

Best practices and tips

Requirements

To get most out of this training course, it is highly recommended that the participants have the following skills and pro-
ficiency levels.

Technology/Skill Proficiency Notes and examples
Understanding of user = Basic A basic understanding of the elements of user interfaces, such as Con-
interface concepts trols and Events.
What Web Pages are
Understanding of com- Basic A basic understanding of what SQL databases and web services are

mon data providers
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Course Learning Materials

This online site contains the course materials for this training course, including the hands-on exercise step-by-step
guides. If required, the course materials are also available as downloadable files.

ltem Format Notes

Course Handbook PDF The student guide (slide handouts) for this course,
excluding the hands-on exercises

Course Exercises Guide PDF The step-by-step exercises for this course, exclud-

ing the slide handouts

Environment for practical exercises

This course includes several exercises where participants will build K2 applications and work with K2 in a live K2 envir-
onment. For training events led by a K2 instructor or purchased with K2 credits, a K2 Virtual Machine will be provided in
either local (virtual machine) or hosted (cloud) modes. Depending on the course logistics and delivery mechanism, K2
may provision the hosted environments ahead of time or participants will use on-demand provisioning to set up their vir-
tual environments. Please refer to the K2 Knowledge Base article KB001397 for more information about the different
Virtual Machine options and the prerequisites for each approach.

For hosted (cloud) virtual machines, participants should verify that they are able to access the virtual machine as
described in the Knowledge Base article KB001279 prior to the training event starting, to allow sufficient time to
troubleshoot connectivity issues.

For self-directed training where K2 does not provide a cloud-hosted virtual machine, participants may download a Vir-
tual Machine image and use virtualization software to run the machine. This procedure is described further in the Know-
ledge Base article KB001613. Alternatively, the hands-on exercises in this training course can be repeated in any
environment with K2 4.6.9 or later installed, provided that the participant has sufficient rights to deploy K2 applications
to their K2 environment. When using your own environment to complete the exercises, some screenshots may be dif-
ferent (for example when searching for users or environment-specific settings shown in screenshots), but fun-
damentally the exercises can be rebuilt in any K2 environment.

Course Content

This course will take approximately 10 hours to complete (excluding breaks and depending on the additional exercises
selected). The course is divided into two modules:

100.YYZ - K2 smartforms Fundamentals

The 7100.YYZ - K2 smartforms Fundamentals training module introduces K2 smartforms and covers the fundamental
components, design and use of K2 smartforms

This module covers the following concepts:
m Introduces K2 smartforms and covers the fundamental components, design and use of K2 smartforms
m Building basic SmartForms applications with SmartObjects, Views, Forms
m Integrating with workflows built in K2 Designer

200.YUL - K2 smartforms Intermediate

The 200.YUL - K2 smartforms Intermediate training module describes more advanced features, functionality and use
cases of K2 smartforms, and will give participants a solid overall understanding of K2 smartforms

This module covers the following concepts:

m Building more complex Rules, Views and Forms
Integrating with workflows built in K2 Studio
Architecture and Troubleshooting
Package and Deployment
Best practices

Additional content and resources

Beyond this course, the following resources and content are also available to users of K2 smartforms.
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http://k2.com/training/SF1/HandbookPDF
http://k2.com/training/SF1/ExercisePDF
http://help.k2.com/KB001397
http://help.k2.com/KB001279.aspx
http://help.k2.com/KB001613

Content/Resource Overview and notes

K2 smartforms Product Docu- The official product documentation for K2 smartforms

mentation

K2 Community Site A community of K2 professionals featuring forums, blogs, samples and
other resources

K2 Knowledge Center K2’s Knowledge Base

K2 Product Support The K2 portal where you may log product support requests

Questions, Comments or Feedback about this training course?

Use of this content is subject to the Terms of Use. Please e-mail learning@k?2.com with your comments or feedback.
We appreciate any feedback that helps us to improve the quality of our learning material.
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http://help.k2.com/help#!/K2 smartforms
http://help.k2.com/help#!/K2 smartforms
http://community.k2.com/
http://help.k2.com/
http://portal.k2.com/
mailto:learning@k2.com

100.YYZ: K2 smartforms Fundamentals
100.YY2Z >

Version: 3 Revision: 1 g
Duration: 3 hours Video

K2 smartforms: Fundamentals

Building a SmartForm-centric application in K2 Designer
SmartForms basics

Creating SmartObjects in K2 Designer

Assembling Item Views, List Views, and Forms

Working with Controls and Rules

Integrating Forms with Workflows

T DNRIGES, NG ALL RGHTS RESERWLD

The 100.YYZ - K2 smartforms: Fundamentals training module explains how to build basic SmartForms and
SmartForm-centric applications with Data, Forms and Workflows. In this module, you will learn:

How to build a basic SmartForm application in K2 Designer

About the basic components of SmartForms including Views, Forms, Controls and Rules
How to build a SmartObject in K2 Designer

Building Item Views, List Views and Forms

How to work with Controls and Rules

m How to build a workflow in K2 Designer and integrate the workflow with a SmartForm

After completing this module, you will continue on to the 200. YUL- K2 smartforms: Intermediate training module to
learn how to build more complex SmartForms. .

Note

Some of the topics covered in this module should be familiar to you if you recently completed the K2 Core training
course. We cover these topics in both courses as a refresher and to ensure that everyone has the same base
understanding before we dive deeper.
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https://www.youtube.com/embed/G0deKwXHwMk?rel=0&autoplay=1&modestbranding

Module Overview
T
Module Overview Video

Part 1: SmartObjects, SmartForms, and K2 Designer basics
= SmartForms: basic components
= SmartObjects: refresher
=  Working with K2 Designer
= Exercise: Create a SmartObject in K2 Designer
Part 2: Views and Controls
= List Views and Item Views
= Layout and Controls
= Exercise: Creating List Views and Item Views
Part 3: Forms and Rules
= Rules: basic concepts
= Forms: basic concepts
= Exercise: Creating Forms
Part 4: SmartForms and Workflows
» Integrating SmartForms with Workflows in K2 Designer

= Exercise: Creating a workflow and testing the application

This module is broken into four parts. The parts are structured such that at the end of each part, you will complete a
hands-on exercise to apply the concepts discussed in the preceding topics.

m Part 1 covers the basic principles of SmartForms, SmartObjects and K2 Designer
m SmartForms basics and how SmartForms are used
m Using the Category (System) Browser
m Creating SmartObjects in K2 Designer
m Part 1 ends with a lab exercise where participants will build a SmartObject in K2 Designer.
m Part 2 covers Views and Controls
m List Views and Iltem Views
View layouts and using tables to control View layouts
Sorting and filtering on List Views
Working with Controls (including basic validation and expressions)
Part 2 ends with a lab exercise where participants will build two Views (an Item View and a List View) that
use the SmartObject created in Part 1.
m Part 3 covers Forms and Rules
m Rule basics and working with Rule Actions to perform User Interface interaction
m Events, Conditions and Actions
m Part 3 ends with a lab exercise where participants will build a Form to host the two Views that were created
in Part 2.
m Part 4 covers building Workflows in K2 Designer
m How SmartForms integrate with workflows built in K2 Designer
m Start Formsvs. Task Forms
m Part4 ends with a lab exercise where participants will build a Workflow that uses the Form created in Part
3.

At the end of this module, you will have built a simple SmartForms-based application in K2 Designer by creating
SmartForms, Views, Forms and a Workflow.
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The application we will build in this module
I 000 = o
The application we will build in this module v!

= We will be building a self-service application to allow users to display and
maintain contact information in Active Directory

=  There will be Data, Forms, and Workflow components in the application

= Data
+  We will create a SmartObject that integrates with Active Directory to expose user
contact information
= Forms
Hq +  There will be two Views
List View to show details for multiple users (read-only)
ltem View to show and update details for a single user
+  There will be two Forms
Form to List User Details and allow user to update details
o [Form to review and approve the updated details, used in the workflow

Workflow
+  We will build the workflow in K2 Designer

To gain some hands-on experience using K2 Designer, you will be building a complete application in this learning mod-
ule. The application we will build is a self-service application where we will allow users to display and maintain contact
information that is stored in Active Directory (AD). Users can maintain their own contact information in AD, or update
someone else's information. If the user is updating someone else's information, that person must review and accept
the changes before AD will be updated.

Tip
You will be able to rebuild this same application in your own organization’s K2 environment if you wish; you may fol-
low these lab exercises to do so.

The Application will have Data, Forms and Workflow components

Data components

The Data for this application consists of a single SmartObject that integrates with Active Directory to read single user
details (GetUserDetails) or multiple user's information (GetUsers). Other temporary data storage for the application
such as storing updated telephone numbers will be handled within the K2 Workflow.

Form components
This application will contain two Views and two Forms.

For the Views, there will be a List View to show a list of multiple users in read-only mode. An Item View is used to show
the details for a specific user. This View will also allow the viewer to update the contact information.
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The Views used in the AD User Details application

AD User List -
Selected Filter: | Default w.| L1 Quick Scarch: | Al ficlds , ]
Display Name | Email Manager Depastment Title
srssece GetUsers method populates a List View
Adam Castie adam@&denallix.com DEMALLIXason Partners Sales Officer
Andrew Murphy andrew@denallix,com DENALLIOJaSoN Fartners Sales Officer
Anthoriy Petro Anthony@denallic.com DENALLIXYBOD Finange ASSEStant Manager
Ashley Evans Ashley@denallix.com DENALLIXChris Sales Sales Officer

F 4
AD User Detail ' -

Details for: Anthony Petro
Telephone Number: [206-555-1238 ] Mobile: |
Home Phone: [ office: | Greenmond
Address: 4045, 150th Avenue SE,Greenmand,New York,Us
GetUserDetails method populates an Item View

Upddate User Account

For the Forms components, one Form will be used to host the two Views created: one View to list users and another
View to show the details of a selected user. The Form will also contain a button that will initiate the workflow if user

details are updated. The screenshot above shows the layout of this Form.

The second Form will be used for the Review Step of the workflow, and will only host the Item View. This Form will fea-

ture a panel where the user may decide whether they accept or reject the updated contact information.

The Review Form

AD User Review -

Details for: Anthony Petro

Telephone Number: | 206-555-1238 Mobile: [(555) 555-5555
Home Fhone: Office: | Greenmeond

Address: .-1045. 150th Avenue SE,Greenmond,New York,US

wWorkflow
Fallo: |Anthony Petro
Activity Name: User Approval
Instruction: [select approved or Not Approved for the Active Directory
update,
Select Action: | Approved -
Workflow component

The workflow will be responsible for updating Active Directory with the updated user details. If the workflow determines
that a user updated someone else's details, the workflow will first route to the other user (the account 'owner') for their

acceptance, before it will update Active Directory.

K2 smartforms
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Logical view of the AD User Details update workflow
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PART 1: SmartObjects, SmartForms, and K2 Designer Basics
I, .. e >

Video

PART 1

SMARTOBJECTS, SMARTFORMS
AND K2 DESIGNER BASICS

¥ SmartObjects basics
¥ SmartForms basics
v' K2 Designer basics

v Build a SmartObject in K2 Designer

In Part 1 we will look at the basics of SmartObjects and SmartForms, as well as working with the browser-based K2
Designer tool.

There are a number of refresher topics in this section. If you have recently completed the K2 Core training course,
some of these topics may still be familiar to you. Since these topics are important when working with SmartForms, we
are refreshing your knowledge (particularly if it has been some time since you completed the Core training course), just
to ensure that everyone who covers this training is on the same level of understanding. Feel free to skip lightly over the
refresher topics if the concepts are still fresh in your mind.

At the end of Part 1, we will build a SmartObject in K2 Designer that will integrate with Active Directory to display user
contact information. We will use this SmartObiject in the Views of our AD User Details application.
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K2 Application Components (refresher)

e

K2 Application Components (refresher) Lo
5 Users administrators Applicotion Buiiders
=
B - B
(=™ L | ¥
Web K2 Mobale Email and K2 Management &
Browser Apps KZ Task Lists Admin Tools K2 Design tools
Forms Reports
e E| e @ B
- SharePoint K2 . Standard Customized
c Pages smartforms o Reports Reports
ko u
E K2 workflows
& Custom Applications Custom Reports
2 ] B
o Data & Integration
- 3\ . -}
C=n CEn < f >
o -
Integration Wizards K2 SmartObjects Workflow Data Fields Custom Code
C -
S7 E % cnnce (&,
o )3 o
E o } & r “ @ e @
1 = SharePoint SOL ‘Web & Cloud Dynamics Active Directory/ Exchange And many
E 0 Listsfuibraries Databases Services CRM Azure AD Server others...

The diagram above illustrates the main components of the K2 platform. We have separated these components into
People (users who work with K2 or use K2 applications), K2 Applications elements (the things that make up K2 applic-
ations) and Integration (the systems that K2 integrates with). We have highlighted the specific components that we are
covering in this module with red boxes.

K2 applications consist of four main elements: Data, Forms, Workflows and Reports. The application elements fully
integrate with each other to provide a robust framework for building applications. However, they also work inde-
pendently from each other: for instance, you might have a SharePoint List that utilizes SmartObjects and SmartForms,
but not Reports or Workflows. K2 also provides tools for designing and customizing the application elements as well as
tools and interfaces to administer the K2 environment, such as managing permissions and managing the active work-
flows in the environment.

People, Roles and Administering K2 Applications

K2 defines a number of logical roles that make up the human element of your application. Users are the consumers of
your application’s functionality and they use the Forms that you build to interact with your application. Usually, users
would use your applications with web browsers or mobile applications. Administrators manage workflow instances and
permissions, and use K2's Management Pages or other administration tools to perform these functions. Application
Builders are the designers and builders of the Forms, Data, Workflows and Reports using the web-based tools such as
the K2 Designer.

Forms

Forms are the User Interfaces that users will use to interact with your application. K2 supports a range of technologies
for these forms: K2 smartforms, InfoPath forms, SharePoint interfaces or custom applications written in .NET or other
programming languages. The exact technology used for an application depends on the requirements and the organ-

ization's infrastructure, but the main point is that K2 does not bind you to a particular technology for creating forms.
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Workflows

Workflows are a logical sequence of steps and events performed by users and/or systems. Workflows provide the "busi-
ness process" functionality in your application. K2 features a mature and powerful workflow engine which has proven
itself over many years, in many different organizations.

Consider something like a Leave Request application: in this case, there would be a workflow component which runs
the Leave Request-Approval-Processing steps of the application. The workflow assigns tasks to users (the employee's
manager, for example, when the Leave Request must be approved) and performs system tasks as well (for example,
sending e-mail notifications to the employee to notify them that their Leave Request was approved).

Reports

K2 provides standard reports which expose the metrics of your application workflows, such as the time taken to com-
plete Leave Requests and audit trails. You can also use SmartForms and SmartObjects to create customized dash-
board-style reports, leveraging the available Reporting Controls in the K2 Designer toolbox. Or, you can build custom
reports using third-party reporting tools that are able to consume the available K2 APIs and services (such as Excel, for
example).

Data and Integration

The Data component allows you to integrate your application with providers of data and consumers of data. K2 primar-
ily uses a technology called SmartObjects to interact with back-end systems. You can think of SmartObjects as a "con-
nector" or a "middle layer" that provides the necessary integration to expose the data (that resides in some system) to
the K2 application elements that need to use that data. The important point is this: SmartObjects are the consistent
interface that K2 uses to interact with some provider of Data, regardless of what technology that provider might be. The
artifacts in that provider (for example the "Employee" or "Customer" or "Account” entities) are represented as logical
business entities that you can easily use within your applications, without having to know where that data resides.

Data could also refer to workflow-level data fields that are defined in workflows, but this is normally limited to storing
data that is only applicable to the workflow itself.

K2 provides a set of standard workflow wizards that make it easy to integrate with common enterprise systems like Act-
ive Directory, Exchange, SharePoint and many others.

Summary

m K2 applications consists of Forms, Reports, Workflows and Data (Data includes integration with Line-Of-Busi-
ness systems).
m The diagram in the slide lists the most common options for each components. For example, SmartForms for the
Forms part, SmartObijects for the Data part, standard reports for the Report part, etc.
m In this particular module, we will look at using the following:
m The browser-based K2 Designer environment to build SmartObjects, Forms and Workflows.
m Forms: using K2 SmartForms for the User Interface component.
m  Workflow: building a K2 Workflow with basic workflow functionality using the browser-based workflow
design tool.
m Data: We will use a SmartObiject to read data from Active Directory, and workflow-level data fields for tem-
porary data storage.
m Forintegration with Active Directory, we will use workflow wizards that interact with Active Directory.
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How SmartForms are commonly used
I ——=—
How SmartForms are commonly used Video

= SmartForms are web-based user interfaces
+ Opened with a browser or the K2 mobile app
Accessed through a URL (with or without parameters)

* Interact with data sources (via SmartObjects)
+ Display SmartObject Data and execute SmartObject Methods
Capture user input and save input to a data store
) « Display data from multiple sources on one Form

= |nteract with K2 workflows
+ Start a workflow from a SmartForm
+ Use SmartForms to complete workflow user tasks

= Build rich user interfaces
« Tabbed forms, concertina effects, subforms, dialog boxes, styling, etc.
No-code “programming” with Rules
Validation, expressions and conditional processing
« Display custom controls like maps and graphs
+  SmartForms are built with the browser-based K2 Designer tool

Let’s describe some of the common ways SmartForms are used. These are by no means all of the use cases. You may
have already identified other use cases in your organization where SmartForms may be a good fit.

Web-based User Interfaces

First and foremost: K2 smartforms are a web-based User Interface. This means that users can view and interact with
SmartForms through most modern web browsers. They may use devices with browser support such as computers, tab-
lets and smartphones to work with SmartForms. SmartForms are exposed though URLS (which may or may not

include query string parameters for additional processing). SmartForms can even be exposed in a SharePoint site
using the K2 smartforms Form Viewer WebPart.

Forms can also be displayed in the K2 mobile application such as the K2 iOS and K2 Android mobile application.

Interact with data sources through SmartObjects

SmartObjects are used to allow SmartForms to interact with data sources. Any system exposed as a SmartObject can
become a data provider for a SmartForm. SmartForms can be as basic as just displaying read-only data on a Form, or
can be "wired up" to execute SmartObject methods to interact with a data source, including scalar (single-record oper-
ations) or List methods (multiple records). It is a very common use case to use SmartForms to capture user input and
then save that input to a data store.

Note
The only standard data source for SmartForms is SmartObjects. If you have some bespoke system that provides

data that you would like to integrate with in SmartForms, you would either need to create a custom service broker
to expose the system data in SmartObjects or create a custom control in SmartForms to query the data source dir-
ectly and display data.

Once you grasp the power of SmartObjects, Views and Forms, you will start to appreciate the possibilities open to you.
Consider the sample Form below. Here, we are using standard K2 service brokers to expose data from Microsoft
Dynamics CRM, SharePoint and Office 365 as SmartObjects. These SmartObjects have been exposed on re-usable
Views, and these have in turn been added to a Form that represents customer information. Ultimately, the user gets a
global view of a customer without having to go to different systems. The individual Views can be re-used in other
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Forms, so if another developer has a requirement to show account manager information on a Form for example, they
can just re-use the existing View.

A Form with three Views, where the data in the Views comes from different systems

Cuntomer Page | Sepport Tickaty

M ;
i“ Djllf'bamics CRM

- SharePoint £30ffice 365

Interact with K2 Workflows

Since SmartForms are so tightly integrated with K2, it is only logical that they should be able to interact with K2 Work-
flows. You could use SmartForms to start K2 Workflows as well as use them for the User Interfaces of Client Event-
s/User Tasks when users need to provide input to the workflow. You can integrate Forms with workflows created in any
workflow design tool provided by K2: K2 Designer, K2 Studio or K2 for Visual Studio.

K2 smartforms are provided with standard rules that make interacting with workflows easy, and the workflow design
tools have new Event Wizards that can add the required Rules to workflow-enable a Form. Of course, you are not lim-
ited to only these approaches: you may define your own Rules that determine if, how and when SmartForms should
interact with workflows.

Here is an example: suppose you create an Order Entry Form. Perhaps there is a business rule that says that Order
Entries do not need to be approved unless a certain set of conditions are true. Using Rules and Conditions, you could
use the Advanced Conditions editor in a Rule to design a Rule that will always save the new Order Entry data to a data-
base, and only start the approval workflow if the required conditions are met. You will learn how to do this, and more, in
the available SmartForms Learning Modules.

Build powerful web-based User Interfaces

Designers can create rich and advanced user input Forms that can utilize Tabbed Forms, conditionally hidden controls,
expandable and collapsible Views and Sub-Forms, dialog boxes and custom pop-ups, browser navigation, styling, and
more, to build very dynamic and complex User Interfaces. All of this is possible without any code. SmartForm Rules
allow you to build the processing logic or "program" the Forms without having to write any code.

SmartForms also allow you to define validation Rules so that user input is accurate, and you can even use expressions
to perform calculations or manipulation on data before saving data to the underlying system.

Developers can even extend the set of default controls available for SmartForm designers and can create custom con-
trols to display other data like maps, dynamic content, graphs and so on.

Summary

m SmartForms are basically web-based User Interfaces and can be opened with web browsers like Internet
Explorer, or the K2 mobile app.
m SmartForms use SmartObjects to interact with data providers (e.g. SQL databases, web services, etc.).
m They can display SmartObject data and execute SmartObject Methods.
m You can capture user input and save input to a data store.
m You can display data from multiple sources on one Form.
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m You can use SmartForms to interact with K2 Workflows, including starting a workflow and completing user tasks
in a workflow.

m You can build rich User Interfaces with features like:

Tabbed Forms, concertina effects, Sub-Forms, dialog boxes, styling, etc.

No-code “programming” with Rules.

Validation, expressions and conditional processing.

Display custom controls like maps and graphs (creating custom controls is a developer task).

SmartForms are built with the browser-based K2 Designer tool.
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SmartForms Concepts (refresher)

SmartForms Concepts (refresher)

& & (] [FormURL] C (20 Googe Pl KD

[ Mew Customer Bpproval I_-t_] -

DENALLIX

List of Customers &
Selected Filter: | Default = | .1 Quick Searchi | vigible feld ™ -
Account N.. | Account Namea State Regeon
ABSS4G4E A Bdke Store LE, West
ASTS00023 Astonishing bikes WA West
BTES3G34 Beg-Time Bike Siore M East

i\ Fage of 1
Customer Details -
Account Name A Bike Store Address 5009 Crange Street
Account Number ABSS4G4S
Account Manager denaliog\holly Renton, T
Credit Limit Reguen West

Submat for Approval

4

Video

A SmartForm is made up of several building blocks and it is important to understand how these building blocks are
used together to build a SmartForm. In this topic, we will briefly cover the basic components of a typical Form: Form,
Views (List and Item Views), Controls, Rules and Expressions. Other topics in this module will dive deeper into these
components, but for now we just want you to have an overall understanding how these components work together.

Basic components of SmartForms

+— Form

List of Customers ki
Selected Filter: | Dafault w.| L1 Quick Search: | visible field»
Ascount N, Ascount NEmE -

- List View
ABSS4G45 A Bike Store
ASTSD0023  Astonishing bikes WA West 1
BTBSIGI4  Big-Time Bike Store MA East |~ Controls

4 Page tof1 ¢ ke / /

Customer Details

Account Name A Bike Store

Account Number ABS554G45

Account Manager denallix Renton, TX Item V.IE'W
Credit Limit Regwon West

Submit for Approval
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In the image below, we break down the components of a SmartForm for a sample Form. Review the component details
that are shown just below the image so that you are familiar with the concepts and terminology of a SmartForm.

Mew Customer Approval ar x

¢ 5 [0 FomURL rec[B-ose  P|MfE

DENALLIX

List of Customers

-Selecxed Filter:| Default - :1 Quick Search: | Visible fieldi ¥ | ) E
:ﬂmmunt M.. | Account Name State ' Region |
ABSS4G45 A Bike Store T West
ASTO00023 Astonishing bikes WA West
BTBS3G34 Big-Time Bike Store MA East

--.-. “ Page! ‘.infl b b |

Customer Details )

Account Name iA Bike Store Address 050&9 Qrange Str

Account Number |ABSS4G45 | | _ J
Account Manager |dena|lix‘|.,holl',r MI
Credit Limnit | Region i'u".fest |

Submit for Approval

1. (Red) Form
All of the Form contents are contained within the Form.

2. (Blue) View

Forms contains Views. In this sample, there are two Views on the Form: a List View listing several customer records,
and an Item View that shows the details for a specific customer. (List Views contains rows of records, while the Item
Views contain the content from one record only.)

A. (Orange) Controls
There is an image control at the top of the form, an Address text box control and a Submit Button control. All of these
are different types of Controls that you can add to Views and Forms.

B. (Green) Rules
The Submit Button contains Rules that start the associated Workflow. Rules might also validate that certain Form fields
are not empty.

C. (Green) Expressions
Expressions can be used to format fields. In this sample, Renton,TX is an expression that concatenates the City field

and the State field.
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Form

A Form is the web page that is presented to the end user. AForm is a container for one or more Views, and may con-
tain Form-level controls and Form-level Rules as well. Note that Forms do not display data from SmartObijects directly:

SmartObject data is always displayed in Views. Forms can be “Tabbed” so that multiple Views can be presented in the
same Form.

Forms can include Form-level Controls and Rules. These Controls or Rules can act on Controls and Rules in the Views
that are displayed on a Form. Because a Form is aware of the Views that it contains, Form-level Rules can enable inter-
action between Views on the Form. For example, a Form-level Rule can read values in one View and then pass those
values to another View on the same Form. A Form can also call Rules on its child Views.

End users cannot use Views directly; they must access Views through Forms. This effectively means that, until a View
is added to a Form, end users will not be able to use the View.

Sample of a Form

& & |} [FomURL] o0 € | |29~ Googe Al B

____————————— Forms are accessed through URLs

just like any other web page
DENALLIX

List of Customers -
Selected Filter: | Defaul x| 4l Quick: Search: |visible feld = )
Account N.. | Account Name State Regean
ABS54G45 A Bike Store T West
AST900023 Astoncthing bikes WA West
BTBS3G34  Big-Time Bike Store M East

« Page of 1 @
Customer Details -
Account Name A Bilce Store Address Z009 Orange Strest
Agcount Number ABSS4G45
Account Manager denallix\holly Renton, TX
Credit Limit Region Waest

Submit for Approval

Form-level control

View
A View visually represents data from a SmartObject and contains Controls such as buttons, images, labels or lists of

information. These Controls may or may not be bound to SmartObject properties. Views are also used to input data,
which is then saved into a SmartObject using Rules.

When designing a View, you can select various kinds of Controls to represent the properties of the SmartObiject, for
example a date/time picker Control for a Date property, or a file attachment Control for a File property. Views are nor-
mally laid out with a table-like structure, and it is possible to modify the table layout by adding columns and rows and
merging cells. You can also apply styling to Controls so that they are displayed in a specific format in the View. Views
can be expanded and collapsed to control the display of multiple Views on a single Form.

An important point is that a View can be re-used on multiple Forms. This helps to speed up User Interface development
significantly since generic Views can be re-used in many other solutions.

Views can be classified into two main types: List Views (which display data from multiple items) and Iltem Views (which
display data from only one item). A classic example of a List View is a grid-like display where data from multiple records
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of the same SmartObject is presented in a tabular format. Item Views normally display the details of a specific record,
or to allow users to capture/update data for a specific record.

Views on a Form

=l ;
£l D

[ reew Customer Approval

& 2 [ (FormURL] |28+ ceoge

DENALLIX

List of Customers 2

Selected Filter:| Default = | L1 Quick Search: |visible field} = -

Account N.. | Account Name State Regon List Vi
je————— List View

ABSS54G45 A Bike Store T West Itiol d

ASTI00023 Astoniching bikes Wa West I:ITIU tiple recor S:I

Two Views on a Form BTES3IGI4  Bup-Time Bike Store M Enst

+“ 4 Page tefl F W

Customer Details -

Agcount Name A Bike Store | Address 5009 Qrange Street

Account Number ABSS4G45 | :
le——— Item View

Agcount Manager denallix\holly ] Renten, TX [ﬂl‘l’E I'ECOI‘d}

Cradit Limit | Region West

Submit for Appraval

Control

Controls are items like text boxes, labels, drop-down menus, images, buttons and more. Controls can be used on a
View or a Form. Controls are typically used to display the individual properties of a SmartObject, display the result of an
expression/calculation, show images or to expose buttons that an end-user can click to execute a Rule.

Controls can be styled (statically or conditionally) using the Style Builder. Controls can have validation to ensure that
user input is accurate. Controls can be populated by expressions and have control-level Rules that perform some
action when an event happens on the Control. (For example, as soon as the user changes the content of the Credit
Limit text box, show a Sub-form to warn the user that changing the credit limit will require approval.)

Examples of Controls

[ e Cutsmer spersal [+ =
* > [Form LIRL] & | |- sooge 2l & B

DENALLIX

List ol Cuslamers =
Selocted Filter:| Culaul = 1] Cpack Fesrch: | vigible Geld> =

Controls

Azt M ACcount Marrs

ARSSAGAS A Bwe Store T=
ASTHOOOYY Asterpheng bikid WA
BTBSIGI4  Gig-Tim Balon Store L

i Page of 1 F

Customar Details

A Buke Stere
ABRSS4CAS

Eeanufit MaiE LEERH L0 Ovange Stoeet

Aorint Murmiber

&pcount Manager

Credit Limit

denaliogholly

Aegan

Submit for Approval

Ranbon, TX

West
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Expression

Expressions are essentially operations or functions that can manipulate data or perform calculations. Normally, expres-
sions are used to auto-populate controls on an Item View (such as using text manipulation functions to perform con-
catenations, search-and-replace-functions or perform mathematical calculations. Expressions are also commonly
used to aggregate data across Lists (such as calculating a sub-total or average for a list of items).

There is a range of standard operators that can be used to build up expressions. The Expression Editor is used to com-
bine these operators with properties to perform processing of some kind. Designers can also use the Expression Editor
to define more advanced processing such as nesting expressions and re-using the result of other expressions that
exist in the same View.

Example of an Expression

Expression Header Context Browser
Namae: || Concat Address = @ Controls
Expression Details = a] Datails
O clear | @ Clearall | [] validate -:‘:Il ::'::

-\.l Description

v Concabenate | |

Y city | R . A il ‘Al Mabile

\] HamePage
A streetaddress
\J Cilsy

Al Country

A] state

Previeve
Cencatenate ( Ciky, , , State )
4 [@ Expressions
7 context | By Operators
Rule

Rules are the business logic behind Forms, Controls and Views, and normally execute an action such as calling a
SmartObject method, launching a sub-form or navigating the user to another page. (There are many more uses for
Rules, which we will look at in more detail later in this module, and in other modules.)

Rules can be defined for Controls (e.g. execute a specific SmartObject method when a button is clicked); Views (e.g.
populate the View with information as soon as it is opened) or Forms (e.g. when the Form is opened, use a parameter
passed to the Form, set a value in a View and then execute a SmartObject method).

Rules are made up of three basic components

1. An optional Event (defines WHEN the Rule should fire)
2. An optional Condition (defines Conditions that determines IF the Rule should execute)

3. An Action (WHAT the Rule should do)
Example of a Rule associated with the click of a Button control

When Submit For Approval is

[3] if the Form passes validation

start the Customer or srding Workflow

Of course, designers can create more complex and advanced Rules that include batch actions, sequential actions, mul-
tiple conditions, or re-use and override View Rules in Forms.

An example of a more advanced Rule with Conditions and multiple Actions
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Rules Wirard Configuration

Rule Designer > Evenls
- 15 @ Conditions @ Actions
Select a Rule

Templates

j Exscute 3 mithod an a View when the Page completes an action
:-i Execute a method an a Vew when a View completes an achon
o

L Update master and detad values when a control rases an event

=

U Nawvigate te another Page when a View completes an adtion
Page Events
Rule Definition
‘When is

always

then complate the following

X . Execute its method
on L execute the method for all the items that have been 2
S T : t 1 is true
start the 1 ; val Process

Summary

m The basic components and concepts of SmartForms are:
m Forms which are pages that contain Views, Controls and Rules

m Views, such as Item Views to show single records and List Views that show multiple records

m Views can contain Rules and Controls
m Controls, such as text boxes, labels, drop-down lists and buttons
Rules, which are the basic "programming " behind SmartForms

m Expressions, which are used to perform calculations and data manipulation
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Creating applications with K2 Designer: Basic Steps (refresher)

Creating applications with K2 Designer: Basic Video
Steps (refresher)
1. Create SmartObjects

2. Create Views for SmartObjects
a. Define layout and configure Controls, Rules, Expressions, etc.

3. Create Forms for the Views
a. Add Views and configure Rules, Controls, etc.
b. Check in Forms and Views

4. Create Workflows (optional)
a. Add user tasks and server tasks to the workflow
b. Deploy the workflow

5. Edit Forms for post-workflow integration tweaks (optional)
a. Check in Forms and Views

6. Run the Application
7. Report on the Application

This slide lists the basic steps you need to follow when creating applications with K2 Designer. You don’t have to build
applications in this order, but this is the usual approach.

We usually start with SmartObjects, then create Forms and Views for those SmartObjects, then create Workflows if any
are needed. By this time the application is usually ready, although you would typically go and edit the Forms for the new
Workflow integration to make them behave differently depending on where in the Workflow the Forms are being used.

You have to deploy Workflows before they will be available to your users. Deploying the Workflow “injects” the neces-
sary rules into the Forms and Views. You have to check in Forms and Views before they are available to your users. (If
you need to "promote" applications between environments, you would use the K2 Package and Deployment tool to do
s0.)

Once the application is deployed, you can run the application and report on the application.

Note
If you need to promote/migrate applications between environments (such as moving an application from Devel-

opment to Production), you would use the K2 Package and Deployment tool.

To summarize, here are the main steps to create applications with K2 Designer:

1. Create SmartObijects using tools like K2 Designer or K2 Studio. You could also auto-generate SmartObjects in
some cases to integrate with other systems like SQL databases.

2. Create Views for SmartObjects using K2 Designer. In this step you would build a User Interface that exposes the
SmartObjects you created in Step 1. As part of this step, you would also define the View layout, then add and con-
figure Controls, Rules and Expressions. You may need to create multiple Views for the application.
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3. Create Forms for the Views. You have to add Views to Forms since users interact with Forms. In this step, you
would take the Views created in Step 2 and add them to a Form. You would also configure additional Rules and
Controls on the Form as needed. Once this is done, check in the Forms and Views.

4. The next (optional) task is to create workflows. This is optional because not all applications have a workflow com-
ponent but when they do, it is best to create the Forms used in the workflow first, before you start building the
workflow. While building the workflow, you would add user tasks and server tasks and configure them using wiz-
ards. When the workflow is complete, deploy the workflow.

5. Next, you may need to check out and edit the Forms for post-workflow integration tweaks. This is also optional,
but sometimes you may want to change the way in which workflows are integrated with your Forms or make
some enhancements now that the Forms are workflow-aware. If you do change the Forms or Views, remember
to check in the Forms and Views so that other users can see the changes you made.

6. Next, run the application to test it, or ask users to start testing the application. At this point you may want to set
permissions on the workflow so that a large (or limited) group of users can start the workflow.

7. Once some instances of the application's workflow have started, you can use the available reports to report on
the application.
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The K2 Designer: SmartObjects
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The K2 Designer: SmartObjects
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Video

When working with K2 Designer to build SmartObjects, there are two main areas in the design canvas: The Category
Browser and the Properties Pane. We will look at the Category Browser in the next topic, for now let's just focus on the
SmartForms Properties section.

The Properties pane is where you define the "columns" or fields, that make up your SmartObject. Here you can define
the fields and the data types for the fields. For simple (i.e. K2 SmartBox-based SmartObjects) you will typically only
define Properties (you may also know these as “columns” or “fields”) and perhaps associations (“relationships”) to
other SmartObijects.

For advanced-mode SmartObjects (which we will look at later), the Properties Pane is also where you would configure

the methods that point to particular back-end systems.
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Building SmartObjects in K2 Designer

Properties ("Columns/Fields")
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The Category Browser
STy ra———

The Category Browser Video
K2 Designer 1 Categories
Search: (v || = Are basically “Folders”
© [ K2 Designer & = Can created nested folders
f o "
® 8 My ltems = Can use Categories to group
8 B Alltems . related items together
# 7] Active Directory
% 1~ Default = [T k2 Designer
* [7) Exchange ® & M ltems
% 7] HR.EmployeeTracking. SmartObjects 1 A Sl s
® [) K2 Leamning _..--""""—‘d = = Employee Onboarding
= P K2 SmartForms e ey
— £ Employes Caphure
gi:imuie Page B P smartObjects
# [ SampleSmartObject Item View &) Employes
® [%] sampleSmartObject List View = P views
25, Sample Workflow ® [7 employes details
# |g) SampleSmartObject [ employee List
® [%] SampleSmartObject Editable List View i w":ﬂ“;“ -
® [ SampleSmartObject Ttem View di Enciores Ovbourdg
= [5] samplesmartObject List View
@] SampleSmartObject
* 1) K2Leaming
# 1) K2LeamingDB

| K2LeamingDemos

>
i b .|

The Category Browser (also referred to as the Category System) is your entry point to the various SmartObijects,
Views, Forms and Workflows that have been deployed to the K2 Server. The Category Browser allows you to explore
the items that you have been working on. Think of this as a repository of items on the K2 Server.

In the Category Browser, different icons are used to represent different types of objects. There is also Expand/Collapse
functionality to see the dependencies between items, and you can check Views and Forms in and out using the Cat-
egory Browser. This is also where you can open items in Edit mode, Run Views and Forms to test them and review the
Properties of the selected item.

Only the following artifacts will show up in the Category Browser:
m Forms

Views

SmartObjects

Workflows designed with the K2 Designer

My ltems

Shows all the items that you created or that you are working on (in other words, items that are checked out to you).
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K2 Dedigner
Sparch: (=

- K2 Dy

= I Al tms
& ™ Actreew Deredtory
T Deptaul
B
= HREmployeeTradang SmartObjects
=) K2 Learning
= P= K2 SmartFoms
= [ Sampis Page
% ) SamplaSmartObHct [Tam Ve
& [B] SampleSmartObiect List View

O

My ltems
(Everything | have created,
or am working on)

£, Sample Workfiow
* g SampleSmartObject
# 7] SampleSmartObject Editable List View
% @ SampleSmartObject tem View
= [5] SamplaSmartObiect List View
8] SampheSmatibie
* K2Leamang
# 7 K2LearningDe
™ E2LeamingDemas

Categories/Folders

Containers for SmartObjects, Views, Forms and Workflows. Use Categories to organize your artifacts into easy-to-find
structures.

BF Deslgner El

Sqarch: (= i [

" ; My (R
= = Al ltems
. Active D ectory
# [ Default
Exchuarsss
* [ HREmployeaTradiong, SmartObmcts

|x

5 ) KD Laaenersy .
S o k3 SmaetForms }‘*-—-_____ Categories
= [ Samoie Pae (Folders)
% "B SampleSmartobiect [Eem View
. "] SarmplaSmartObpct LSt Vew
&5, Sample Workfow
% [g) SampleSmartCbject
® 5] SampleSmartObject Ecitable List Veew
. "'.j SamnpheSmartOb et Hem Vs
= 5] sampleSmartObject List Yiew
&) SamehSmarTOET
# ] K2lesning
) KILearmarslb
0 ERLesmngliemes

Form

A Form contains Views. You can expand the Form to see a list of the Views used on the Form, and you can expand the
Views to see the SmartObject used in each View.

Forms can be checked out, and will not appear to other users until the Form is checked in. The Form icon will indicate
whether the Form is currently checked out (look for the green arrow that indicates the Form is checked out).
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K2 Desigmer 4

Search: (= I

= 55 k2 Dessgner =
5 L My ltems
= = &l Ivems
# ] Pctiee Directory
# [ Defauk
Exchange
1 HR.EmployeaTracdang, SmatObjeds
1] K2 Leaming
= = K2 SmartForms Fﬂm
= i Samele Page |__— (Expanded to show Views
SlESETTE I used on the Form)
& [5] SaempleSmarOibjec Lt view
[
¥ @) SampleSmartObject
Tl sampleSmartObject Editable List View
P sampleSmartObject fbem View

L8 SampleSmartObje List View
‘8] SampleSmartiibec
5 ] K2Learmang
“] K2LearningDe
KILearningDesmos

R

View
You can also expand the View to see the SmartObject that is used in the View. Views can be checked out, and will not

appear to other designers or users until the View is checked in. The View icon will indicate whether the view is currently
checked out (look for the green arrow that indicates the View is checked out).

If a View is used on a Form and the Form is checked in, the View on that Form will be checked in as well.

K3 Designer 'l
Ganich: (= e
= 7 K2 Dasigner A
5 B My ltems
= P A e
# ) Active Directory
™7 Duelaulk
=) Exchange

# 7] HREmployes Tradang, SmartObjects
# " K2 Learning .
= = K2 SmartFoms View
= [ig Samale Page {Currently checked out)
¥ [ SampleSmptObject Pem View
*# [T] samplesmaurtObject List View
&, Sample Workfiow
% [m] SampleSmartObjet
+ : Sampledmaetobjec Edtable List view
| + SampleSmartObject Rem View
f'% SamplaSmartObject List View
8] SamplaSmantibject
L. I2Lasrning

SmartObject

A SmartObiject is a logical business entity which interacts with some data provider. SmartObjects are typically used on
Views and in Workflows, and are never directly used by an end-user.
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K3 Designer

Search: (=

= [ K2 Designer
€ B wyitems
= = All ltems
T Adtrve Derastony
= 20 Craf sl
* Exchange
# HREmgiloyee Tradking. SmartObjects
“] K2 Leaming
= = K2 SmartFoems
= (@ Semple Page
# [ SampleSmartObject [Rem View
# [T sampleSmartObject List View
& Sample Workfiow

1| ¥ & SampleSmartObjet

L "i SampheSmartObpect Edtabbe Lot view
# [H SamoleSmartObject item View
= 7] sampleSmartObject List View
8] SampleSmartObject
T) KiLeaming
1 EiLeamangDp
KaLeamangDemos

y

SmartObject
(Expand to show the

views that use the
SmartObject)

Workflow

A K2 Workflow designed with the web-based K2 Designer tool will appear in the Category Browser. Workflows
designed with other design tools like K2 Studio or K2 for Visual Studio, will not appear in the Category Browser, since

you cannot edit them using the browser-based (K2 Designer) workflow design tool.

K2 Desigeer

Search: »

= 5] K2 Dasigner
5 2 sy lama
= P AN T
=[] Actod Darectory
1 Dafagl
Exchange
LBl Trickang. SmartObpictd
K2 Ladrmang
= P K2 SmwtFoems
= [jm Sample Page
& "5 SampleSmartObject Mem View
% "5 SampleSmartObject List View

4
i [

-

1 £, Sample Workflow

P'#

% g SampleSmartobject
# "7 SampleSmartObject Editable List View
# "5 SampleSmartObject fem Vitw
= "2 SampleSmartObject List view
@) SampleSmartObject
] KZLaarmang
| EILearnengDB
_| ¥Itearninghemas

/ Workflow

Using sub-categories to group solution artifacts
You can also use sub-categories to group the artifacts in a solution. While you may choose your own categorization sys-
tem, one recommended approach is to use categories to separate the Forms, Views, SmartObjects and Workflows in a

solution, as shown in the example below.
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= -
|

= &, My ltems
= all ltems

K2 Designer

= ™ Employee Onboarding
E = Forms
") Employee Capture
= P SmartObjects
8] Employee
= P views
% 4 employee details
j Employee Llst
B = workflows
ﬁ, Employee Onboarding

Check-in, Check-out and Deploying
Some elements need to be checked out to make changes, and then checked-in or deployed before those changes are
"published" to the K2 Server.

Note

Forms and Views must be checked in and checked out

Users will not see any changes you’ve made until you check in the Form/View

Other people cannot edit Forms/Views checked out by someone else

You must check in Forms/Views before creating a package that will contain those items

The green arrows indicate what is checked out

SmartObjects and Workflows do not have to be checked in and checked out

Workflows must be deployed before the changes will be visible on the K2 Server

SmartObjects created in K2 Studio or K2 for Visual Studio must be deployed to the K2 Server. SmartObjects cre-
ated in K2 Designer do not need to be deployed, they will be deployed when you click the Finish button.

The Category Browser saves updates to the K2 Server, not to the developer's workstation. This means that if you
use the Category Browser to edit a SmartObject, for example, when you save the SmartObject, it is immediately
published to the K2 Server and available for other designers to use.

Bear in mind that if you create a SmartObject in K2 Studio, deploy the SmartObject to the K2 Server and then edit
the SmartObject further in the K2 Designer, the original SmartObject definition in the K2 Studio project on your
machine won’t be updated (because the K2 Server cannot modify files local to the developer's workstation). If you
were to deploy the original K2 project from your workstation again, it would overwrite the changes you made to the
SmartObject in K2 Designer.

Summary
m The Category Browser is the repository of all items in the SmartForms environment
m The items you worked on will be grouped in the “My Items” folder
m You can create Categories (“folders”) to group and organize related items together
m Categories can be nested
m Theicons show what kind of item it is
m  Only the following will show in the category system:

m Forms
m Views
m SmartObjects
m  Workflows designed with the K2 Designer
Check-in and Check-out:
m Forms and Views must be checked in and checked out
m SmartObjects and Workflows do not have to be checked in and checked out
m Users will not see any changes you’ve made until you check in the Form/View
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m Other people cannot edit Forms/Views checked out by someone else
m You must check in Forms/Views before creating a package that will contain those items
m The green arrows indicate what is checked out
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MASTERY CHECKPOINT: SmartObjects, SmartForms and K2 Designer
Basics
>

SmartObjects, SmartForms, and Video
K2 Designer Basics

= Understand how application elements work together
« SmartObjects
« SmartForms (Forms and Views)
« Workflow

= SmartForms components
* Forms
+ \Views
+ Rules
+ Controls

* Using the Category System
= How to build a SmartObject in K2 Designer

MASTERY CHECKPOINT

This is a checkpoint for the information covered in Part 1 of this module. If you are attending instructor-led training, use
this topic as an opportunity to ask any questions around the basics of K2 SmartForms and K2 Designer.

By now you should know:

m How SmartObjects, SmartForms and Workflows work together in a K2 Application
The basic components of SmartForms (Views, Forms, Rules and Controls)
Working in the K2 Designer Category System
Building a SmartObject in K2 Designer

Knowledge-check questions
Q: Do you use Active Directory in your organization?
A: (discussion question)

Q: Why would one use folders in the Category System?

Reveal answerA: One use case is to keep the same types of components (SmartObjects, Forms, Views, Workflows)
grouped together in the same folder. Another use case is to separate the components of specific applications, such as
keeping everything that makes up an application all together.

Q: Do you understand the difference between “Views” and “Forms”?
Reveal answerA: Forms contain one or more Views. You can re-use the same View on different Forms. Users usually
interact with Forms.
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Q: Can you re-use the same View on multiple Forms?

Reveal answerA: Yes, and this is in fact a recommended approach to reduce the development time for new Forms,
because those new Forms may be able to re-use an existing View.

Q: True or False: users will not be able to see the changes you made to a Form until you have checked it in.
Reveal answerA: True, only the user who has checked out a Form will see any new changes, you have to check a
Form in before other users will see those changes.
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PART 2: Controls and Views
T | >

Video

PART 2
CONTROLS AND VIEWS

v Item Views and List Views

¥ Formatting Views

v Working with Controls

v Control-level Expressions and Validation

+ Note: Controls can exist on Forms as well as Views

In Part 2 we will look at Views in more detail, specifically List Views and Item Views.

m  We will describe how to format Views with the table layout
m  We will explain how to work with Controls, Control-level Expressions and Control-level Validations
m Atthe end of Part 2, we will build two Views
m AlList View to show AD contact information for multiple users (read-only)
m An Item View to show AD contact information for a specific user (with Controls to allow users to edit the
information)
m These Views will eventually be used on the Forms of our application

Note
Controls can exist on Forms, too. We are only grouping Views and Controls together in Part 2 because of the way
the exercises are structured.
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The K2 Designer: SmartForms (refresher)
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The K2 Designer is the only tool you can use to design SmartForms. Let's take a few minutes to get familiar with the
Form designer screens when building SmartForms.

The basic layout of the Form designer in K2 Designer

"
Bm K2* DESIGNER:

Wekéome Denallix Admintstrater [iqn tel]

KT [hesigner .

View Designer [Lesvs Request Them View) > Layoud

Breadcrumb Bar

Search: (= e |2

= T K2 Desigrer
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H 2 Exchange
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The Layout Canvas is the design area where a Form or View layout is designed. Think of this as the “layout pane” or

“editing pane”. When designing a SmartForm, this where you will drag and drop Controls and tables in designing your
User Interface.

Just above the Canvas, you will find the Breadcrumb Bar. This is a very useful feature, which allows you to jump
quickly between various configuration screens of the View or Form, such as defining the Settings, Layout and Rules.
Remember to use the Breadcrumb Bar: it will make your life easier when designing SmartForms.

The Toolbox is where you will find the SmartObject Fields, Methods and Controls that can be added to the design can-
vas. Think of the Toolbox as a repository of the things you can potentially add to the View or Form. Notice that the Tool-
box has three Tabs: Fields, Methods and Controls.

Fields are the properties of the current SmartObject. You can drag these properties onto the design canvas and K2 will
automatically generate an appropriate Control for the type of field (for example a Date picker Control for a DateTime
property). If required, you can use the Change Control menu button to change the Control into some other type.

Changing a control type
View Canva,
A _!z B
[change contal
Order Date @ Due Date &
Ship Date ( }urchase Order Number
e Change Control: ShipDate Calendar
lsfi Data Label [ |

Sub Total E,?Drap-ﬂ-uwn List
o= [E Label

ippin )

ialin [iZ]Radic Button List
Tax @\’ext Box

Methods contain the methods that have been defined for the SmartObject. You can drag and drop methods into the

View or onto the View Toolbar to add a Control that is automatically wired to execute that method of the SmartObject
when itis clicked.

Dragging and dropping a method onto the View
Wiew Canvas Toolbax
Ad P® e Create

- &' Read
A Updats ¥ Delete Update
Order Date [y Owe Date T o

Ship Date [y Purchase Order Numb-er

Commerit

Sub Total

Shippang

Tan [ Fields | @ Methods | @Y Controls
I =

Controls contains a selection of Controls like text boxes, labels, drop-down menus, file attachments, picture boxes and

more, that can be dragged and dropped onto the design canvas. You would normally configure the Controls after drop-
ping them on the canvas with the options found in the Properties Pane.
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Samples of some Controls
Controls

= Display
E Content
B Label
ﬁj Picture
=l Inpuk
E Calendar
=] Check Box
[E] Check Box List
kf] Data Label
[E9 Drop-Diown List
L_[El Hyperink
[ List Display
[#] Lookup
H Picker
[(2] Radio Button List

| Rating
[ = P

=2 Fields | g Methods Hﬁ Controls

When you select a Control on the View, the Control's properties will appear in the Properties Pane. Here you can set
the style of the Control, which field to display, validation Rules and other Rules that will fire when the Control is selected.
The available options in the Properties Pane will differ depending on the type of Control selected.

Summary
m K2 Designer is where you design SmartForm Forms and Views
The Designer is separated into different areas, as shown by the images above
The Category Browser is essentially a “folder structure” of artifacts
The Breadcrumb Bar allows you to jump between different configuration screens
The Design Canvas is where you design the View and Form layouts
The Toolbox is where you find Control, Method and Field properties from the SmartObject associated with this
View
The Properties Pane is where you configure the item that is selected in the canvas
m Navigation buttons allow you to step through the configuration wizards
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Forms and Views (refresher)
|
Forms and Views (refresher) vt

= Forms are “containers” for one or more Views

= |tem Views interact with a single SmartObject record
= List Views interact with multiple SmartObject records
= The same View can be re-used in different Forms
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As mentioned previously, Forms are essentially the "web pages" that end users interact with, and these Forms are
exposed as URLs. A Form is a container for one or more Views, and the majority of design and configuration actually
lives on the View level. The benefit of this approach is that you can create re-usable Views that can be used on multiple
Forms.

A SmartForm showing the Form with two Views: an Item View and a List View

@@I 2 https.//k2.denalltc.com/Runtime Runtime/Forrm/Lexve s Requests O ~ @ C || P
B b o L

K2 Designer - Powered by | & Lewe Requestform ok B
-a"k’?hm"k’? ] b [ Po - i p 0 &in e A

Form
Leave Request Tithe Vacation Leave for April
Employee Marme Denallix Administrator
Employee Email Administrator Edenallix com
Leave Start Date &23/2015 i |tem Vlew

Leave End Date 4302015
Leave Type Vacation Leave

Requester Comments My Agril Time off

Approver Comments

EMPLOYEE MAME LEAVE START DATE
First Test Denallix Adrinistrates 3252005 3 LT2005

Test 2 updated tithe Denallix Adrrinistrator Ir262ms 32772005
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Views are the main components of Forms and as such, you will spend much of your time configuring View layouts and
behavior before adding those Views onto a Form. You can add the same View onto different Forms, and this is a nice
way of creating re-usable Views and managing those Views in one place. Here is an example: suppose you create a
View that displays basic Employee data. You could use this Employee data View on multiple Forms like a Leave
Request Form and an Expense Claim Form. If you were to add another data field to the Employee data View (their
Department name, for example), this new field will automatically show up on all the Forms where that View is used,
because the Forms only point to the View, they do not actually copy the View.

Views are the building blocks of Forms and are used to display data, capture user input and host other controls such as
images, buttons, labels and more. Views are normally associated with at least one SmartObject, and may expose sev-
eral methods of that SmartObject. Secondary SmartObjects can also be used on the View, for example, using a
SmartObject to populate a drop-down list on the View. You do not have to associate a View with a SmartObject, how-
ever.

As mentioned previously, there are essentially two types of Views: Item Views and List Views:

ltem Views

Item Views are used to display or interact with a single SmartObject “record” or “entry”. These Views are normally used
in conjunction with scalar SmartObject methods like Create, Update, Delete and Save. In the example below, we are
displaying custom information for a specific customer.

Example of a read-only Item View

ACME Rockets
Contact Person: Robert C. Trevino Telephone: 267-217-1527
Email: RDDEI‘TCTI’E'U‘II'IG@EEFI‘IE... Discount Rate: 1.00
Rating:

Example of an editable ltem View

Customer Details C
Account Name A Bike Store Address 5009 Orange Strest
Account Number ABSS4G45
Account Manager denallix\holly Renton, TX
Cradit Lirmit Region West

List Views

A List View shows a list of SmartObject “records” or “entries”. List Views are used in conjunction with SmartObject List-
type methods. Just like Item Views, List Views could be read-only or editable.

Consider the example List View below, which displays a list of Expense Claim line items in a grid-like table.

Example of a read-only List View

Selected Filter: Default = 11 Quick Search: |All fields - -
Category Payee Date Description Amount Currency Code USD Amount Receipt
Airfare Airline A 10/29/2014 Plane Ticket 300.00 GBP 485.27 K2
Car Rental Rental Agency A 10/30/2014 Car Rental 400.00 EUR 509.48 !
n m
Cell phones Cell Co A 10/28/2014 Cellphone 100.00 USD 100.00 K2
Page 1| ¢

K2 smartforms Page 43 of 244



An editable List View is a very powerful feature in SmartForms, and users will love this approach to data entry when
adding multiple entries for the same type of SmartObject. Consider the example below: here we are displaying a list of
line items for an Expense Claim. The user can edit the List View by adding and removing items on the list and editing

existing items in the list. Behind the scenes, K2 will use the SmartObject’s appropriate methods (e.g. Create, Save,
Delete) to apply the changes to the SmartObject.

Example of an Editable List View

l-rr Add 4 Edit ,}( Delete

Category Payee Date
Airfare Airline Z 12/16/2014
Car Rental = Rental Agency B 12/17/2014
Sum

Description

Airline Ticket

_'_-| Rental Car

Amount

400.00

Currency Code

300.00 AUD

CHF

AUD
BRL
CAD
CHF
uso
ZAR

USD Amiount Receipt
340.00

K2

= 0.00

340.00

Discussion Points:

K2 smartforms

A Form is a container for one or more Views.

You can re-use the same View on different Forms.
A Form can contain multiple Views.

Item Views interact with a single record.

List Views interact with multiple records.
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ltem Views and List Views
| >

Video

ltem Views and List Views

= AView is usually associated with a SmartObject

» |tem View: interact with a single record
HH + Usually editable
4 + For read-only, entire View can be disabled or just certain controls

» List View: interact with multiple records
) - Read-only or Editable

= o Editable allows capture/edit multiple items at once
- Sorting
-+ o Predefined
By User
- Filtering
H4 o Predefined
H o By User

'H - Paging

Let's explore Views in a little more detail. Views are the main components of Forms and as such, you will spend much of
your time configuring View layouts and behavior before adding the Views to a Form. You can add the same View to dif-
ferent Forms and this is a nice way of creating re-usable Views and managing those Views in one place. Here is an
example: suppose you create a View that displays basic Employee data. You could use this Employee data View on
multiple Forms like a Leave Request Form or an Expense Claim Form. If you were to add another field to the Employee
data View (their Department name, for example), this new field will automatically show up on all the Forms where that
View is used, because the Forms only point to the View, they do not actually copy the View.

Tip
If required, you can create a copy of a Form or View using the "Save As" command. This essentially creates a
copy of the View/Form which you can then edit further without affecting the original View or Form.

Views are the building blocks of Forms and are used to display data, capture user input and host other Controls such as
images, buttons, labels and more. Views are normally associated with at least one SmartObject and may expose sev-
eral methods of that SmartObject. Secondary SmartObjects can also be used on the View, for example, using a
SmartObject to populate a drop-down list. You do not have to associate a View with a SmartObject, however.

As mentioned previously, there are essentially two types of Views: Item Views and List Views

Item View

Item Views are used to display or interact with a single SmartObject “record” or “entry”. These Views are normally used
in conjunction with scalar SmartObject methods like Create, Update, Delete and Save. In the example below, we are
displaying custom information for a specific customer.
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Example of an editable Iltem View

Customer Details e
Account Name A Bike Store Address 5005 Orange Street
Account Number ABSS4GA4S

Account Manager denallcihally Renton, TX

Credit Lirnit Region West

[tem View with input controls

| Purchase Order Details (g‘.-'

Description |Office Supplies 1|

Reguestor :.QE.‘JALleﬂr!don -* ]

Order Date [2772012 3|

Delivery Date [2r2302002 [=)

Prigsity lew———— I high

Hotes Isupptes for the office

Vendor |Blulh Ce. "

Item Views can be displayed in an editable format as well as a read-only format. The difference is purely in how the Con-
trols in the View are set up: you as the View designer can decide whether to enable specific fields for input or not, using
the Control's Enabled property. You can even use Rule Actions to disable all Controls on a View if you want to "lock
down" the View on-demand, so that no data entry can be performed.

Disabling Controls and Views

Disabling specific controls
Properties .
DCesgilay Wama: A Dwtaa
Dasription! Hamg DupaeTnanL Taet Bou ) )
" Tt Using Rules to enable/disable
it Fta Copwimat Views and Controls
DT, l:l Outh Troe A T | @ Evirks @ Condtions @
Wtk VDo 8 s | Golect an ketion
Toctbp
A General ' ‘i_lih""'
[y e & thaw & cantrol
sibia - o' wide a contrel
Eribied - @' Show a control on a Wew on a subfom
Rpad-Oedy & vade a contrel on a View on a subform
FI— {Nana) @" show a subview control
Srier (Dol aut) & vide a submiew control
Corcdtional Styles | (Defaul) &" Enable & sontrol
0" Didabln » cortrel
0" Enable a subview conkrol
| Rule Definition
Wi the View exgased [
5 then complete the following
= | it abile the Vies
= chrable contral
I then enabis control
List View

A List View shows a list of SmartObject “records” or “entries”.

Example of List Views
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Read-Only List View (With paging and client-side filtering enabled)

Selectad Filter: Default ¥ . Quick Search: All fields - o5
Category Payee Date Descriphan Amount Cuwrrency Code USD Amount Recespt
Airfare Rirlne A 10/25/2014 Plane Ticket 300.00 GBF 485.27 Kz
Car Rental Rental Agency A 10/30/2014 Car Rental 400.00 EUR 50%9.48 i

ng
Cell phones Cell Co & 10y28/2014 Cellphone 100.00 USD 100.00 K2

4 Page 1
Editable List View
ofe Add [7 Edit ) Delete
Category Payee Date Descnption Amount Cumency Code USD Amourt Recenpt
Rirfare Airlire Z 12/16/2014 Airlne Ticket 300.00 AUD 340.00 Kz
Car Rental = Rental Agency B 12/17/2014 -.J Rental Car 400,00 CHF = 0.00
340.00

To make a List View editable, you only need to set the 'Enable List editing' setting and indicate which methods should
be used to Add (Create), Edit (Save/Update) and Delete (Remove) records.

Enabling a List View for Edit mode

= Edit Options
Choose whether the lst items can be edited in the
hist. Thes will add menu buttons to add new rows, edit
existing rows, or delete rows based on your
selections,

«|Enable kst editing
& Edit 8ll rows
Edit single rows

~|Allow the user to add new rows Craatewithoutsgle method

« | Allow the user to edit gueisting rows | UpdateWithouts = method
» | dllow the user to remove rows DeleteWithoutd, = | method

~|Enable Add new row link

Itis possible to search in the list, and paging is supported out of the box. The View designer can adjust these options,

along with adding “server-side” Filtering and Sorting options when defining the List View.

Sorting

You can define sort options for a List when configuring the settings for the List View at design time. This will let you spe-
cify the sort order for a list at design time and will be the default sort order applied to the list whenever it is refreshed.

Think of this as server-side sorting, where the list is sorted before it is presented to the user.

You can sort by multiple columns, in which case the list will be sorted by the first column initially and then by the sub-

sequent columns.

K2 smartforms
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Setting Sort options for a List View

@ Introdution. @ Gereral @ @ Paramoters @ Pules @ Finished

Views Cany
0|

Configare View Semngs |

Display hame  Emad Manager Department  Title

DisplayName  Ema Mansger Departmart  Titde

Wiewr Seitings

= Style « | Shade JtEmating rows
Choose a stybe for the List View from the opbors on the v
right, Bhd Friepcling rirw

& Sart
Eelect the felds to determine the order in whach the dems in
tha Vol 329 cplayed.

- Filte: canfigure Sorting Opthons

ilter
Sebect th flds,
data.

e acsa | X Pamain | B Ramove Al & Movg down

Awailable Sort Mappings

0}

” Sort Column Sort Owder
': Dwpariment »{|§} Escendeg

Al Drighiyhama ) [4] Agcandeg =

1 Ll I o Cancel

Note that users can also sort lists at runtime by clicking on a column header. Clicking the column header again will
reverse the previous sort order.

Clicking a column header at runtime will sort the list

T sampleListViewEmployee

Selected Filter: | Dadault =| L Quick Search: | visibile helds - -
Display Name [Iilh . })Epnrtment
Hubeert Cheng Systems Engmneer Cperabions
Chad Crew Support Officer Operations
Sean Henderson Support Officer Operations
Carl Townsand Sales Officer Sales

Neil Craig Sales Officer Sales
Willkam Nagle Operation Exeoutive Operabions
Filtering

There are two approaches you can use to filter List Views: the data can either be filtered before it is presented to the
user (also known as “server-side” filtering) or filtered on-demand by the user (also known as “client-side” filtering). The
primary difference between these approaches is that when the data is filtered on the server side, the data that has
been filtered (out) will never be sent to the user and they will never see the data. If the data is filtered by the user, how-
ever, they are actually filtering a local copy of the whole data set, and all of the data is still available on the client side.

To filter the data BEFORE it is presented to the user, you would set the Filter setting for the List View to some statement
when editing the View. You can define multiple Filter statements and you can drag in (add) contextual information into
the filter. In the example below, we are filtering the list so that the current user will only see employees managed by
their own manager (effectively, they are seeing a list of their peers). Because the data is being filtered on the server
side, the user will never even see data for other users.

You can also add more complex filter statements with the Advanced button.
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Setting Filter options for a List View

Style . . »|Shade akematng rows
Chacrsa a styli f0r Eha List Weew Srom tha opbons on the
night Bold Frrang row

= Sen Sorurg e
Girbait U Frinh 1 i Dy darter o w el D e o
W e deiglaved Confgure
&) Filter Fiftaring Opbons

Configure Filter Optiens

P Ak
Available Filter Mappings

@ idvarond

Frokd Op

A Dusplayhama =]

ContERt Brawser

aboy * Srstem Vs
o Erironment. Flelds
-

e S

End users can filter lists on-demand by typing values into the filter statement, as shown below. Remember that the user
will only be able to view the data that was passed to them by the server. If the List View has already filtered out some
data and sent a reduced data set to the user, the user can only “client-side” filter the reduced data set. Note that you

can enable or disable the ability for end users to filter a List View.

Enabling runtime filtering for a List View

e anpeearey rews

Bokd aadirg row

a2 Sart S Donons
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e Waw 0w S D8, Cortigare.
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data L

2 Uner Settisgy
Erustis runteme fitaning ind paging o th Litt . HOTE
Pidegareg i rk gu sdabie f the Wi i eatsble

Selected Fiter: Delault = an I =
rsplay Hame Department
Brthory Petro

Users can also save filters as pre-defined, per-user filters so that they can re-use filters in future. When clicking on the
configuration icon for the Selected Filter, they can add simple or advanced filter statements and save the filter definition
(they can also add sorting to the new filter statement). Once they have created filters, those filters are available for

future use on the same list.
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Defining a new client-side filter

Configure User Filters

Add New Filter

Mame:

('-_.’ Filter Eﬂ- Grder]

i SalesPeaple

=k Add X Remove

i3 Remove all]l 9 Advanced

Available Filter Mappings Available options
Field Operator Value # : System Values

# [ SampleListviewEmployee
(.1 Cepartment = | |=| Equals x| (Sales ]

Re-using client-side filters

E SampleListViewEmployee

Selected Filter:f salesPeople |rJ il Queck Search: |Department = !
= 2 e ———
Display Name | Default Title Department
lasP |
Carl Townsend SalesPeaple Sales Officer Sales
Financefeople

Banry Hoffmanr Manager Sales

James Faircloth Mamager Sales

Meil Craig Sales Officer Sales

Hally Anderson Agsistant Manager Sales

Paging

List Views can also use paging so that users are not overloaded with long lists of data. Note that any filtering the user
applies is applied to the WHOLE list, not just the items on the page. (Client-side sorting is based on the items on the cur-

rent page.)

Note

Paging is not available when using an editable list.

Viewr Settings

a Style
Choose a style for the Lest View from the opbions on the
nghe

& Sort
Salect the heids to determers the ceder in which the tems
the View are deiplaved.

= Filter
Select the fields to determere the default fitering of the
b

a0 Ugir Settings

Setting paging options for a List View

« Shade alemating rows

Bold hasdng raw

Sorting Options:

Configug...

Filvening Optasns:

Configurne...

< Bl Riging

Enabile runtime filtaring and paging on the List View. HOTE:
Pagng o ot avaslable d the kst o ediable.

« Enably Paging with | 20

£AMF DAT LIPY

Enabh kit adtrg

Blake Carmngan Blaked@denalk:.com DENALLEXBok Finance
Bl Magda BobRdenslo: fom CENALLEX\Br aredon Firdnie
Mg Taloy sibo@donalioncom DENALLEN Snthony Finance
Fuck Cowan Fock@denale com DENALLIDAnkhany Finance

Summary

m Item Views: single record, usually associated with Create/Read/Update/Delete methods.
m Usually are editable
m Can disable the entire View or specific Controls
m Enabled/Disabled for View can be set with Rule Actions
m Enabled/Disabled for Controls can be set read-only at design time or at runtime with Rule Actions
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m List Views: multiple records, usually associated with List methods for read-only List Views
m Editable List Views allow users to capture multiple records at the same time, it is almost like an Excel-style

data entry.
m Sorting and Filtering can be defined when designing the View or can be enabled for end users to do their

own filtering.
m Paging is defined at design time. This can help to improve performance since it can be inefficient to list

thousands of items on the same List View all at the same time.
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View Layout and Tables
i — >
View Layout and Tables b

* Views use tables for layout

* Controls reside inside table cells

* Use Toolbar buttons to insert or delete columns and rows, merge cells,
delete rows, align controls, clear the design canvas

» Toolbar is only visible when you select a cell in a table

A CMNEBE@ 22 ES R 23 MHE

Cell Cell Cell Cell Label
Merged Cells

Merged Row

MNested Table

Views use tables to format the layout of Controls on the View. The most common approach used to format the layout of
Views is to adjust the layout of the table on the View, and then drag and drop Controls into the table where appropriate.
(Controls are always located within a cell of the layout table.)

When you select a table cell, column or row, a toolbar will appear that allows you to modify the table layout. You may
use the Layout Toolbar to make changes if necessary to the table layout. You can add and remove columns and rows,
merge cells or align Controls in the table (e.g. aligning a Control to the middle of a column). If needed, you can also nest
tables inside other tables. It is also possible to use the table, column and cell Properties pane to set the dimensions of
those items.

If you are familiar with designing forms using Microsoft InfoPath, the approach is very similar in using tables, columns
and views to format the layout of your form, and you have the same ability to merge cells, add columns and align the
Controls inside the table cells.

If you are familiar with web development, tables are almost the same as HTML <TABLE> or <DIV> elements.

Summary

Views use tables with rows, columns and cells to format the layout of Controls on the View
Controls live inside of the cells of the layout table

You can use the Toolbar buttons to merge/insert/delete rows and cells in a table

The toolbar will only appear when you select a cell in a table

You can have nested tables and use cell/table properties to set the width/height of cells
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Contro

Con

Is

trols

Controls can be data-bound
= Display/enter data for a primary SmartObject property

= Display/enter data for another SmartObject (e.g. drop-down list, lookup control)
Can change control type at design-time
Set Control Properties

= At Design-time
= At Runtime with Rule Actions

Validation

= Custom and Standard patterns

Expressions
= (Can include SmartObject Fields (Properties) and Environment values

Controls can raise Events that are handled with Rules

Video

Controls are used on Views and Forms to display data or values and to capture user input. There are a range of con-
trols available in the Toolbox on the right-hand side of the screen: the screenshot below illustrates a selection of the
available Controls.

A sample showing some of the available Controls

View Canvas
A G

Sample View
Id:

TEs No Value:

Decrmal Value:

Text Vahee:

Memo Waee:

File Value;

Multi Waue:

o Create [l Save X Delete & Load

Laokup Property: -

Toolbox

£ Display
&l Label
& Picture
= Input
=] Calendar
| Check Box
[i5] check Box List
S _'|_l E‘[:l.!lil Labed
[ Drop- Down List
B Hiyperink
E;l‘ll.‘rl Display
[P Lookup
| [EEradio Button Lst
[ Reating
&l Shder
B Text Area
) Tt Box
= Action
] Button
B Toolbar Button
= Attachment
F= File Attachment
& image Attachment
= Eihiaslakb

Fields | @ Methods 'EIJ Cantrols I

" T

with all Property Types

Guid Value:

Chisckibean

Number Value:

Hyper Link Value:

Image Vakue:
Attach a file Attach an image
Option A
Qption B
Qption C
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Controls are usually bound to a SmartObject property, and can also be used to display data from another SmartObject

(for example using a drop-down list control to show a list of values returned by a SmartObject).

A Control that is bound to a SmartObject Property

View Canvas

ABEGHERESD

ng Display Name

Email Description

[Data Label]

Manager Primary Group

Telephone Number Moblle

Fields

|A, DisplayName

A Email

A Description

A Manager

(A PrimaryGroup

(A PrimaryOu

A Domain

A SipAccount

A DistinguishedName
[A TelephoneNumber
[A Mobile

|A HomePage

\A, FaxHumber

A HomePhone

[EE Fields & Methods £ Controls

Properties

= Detall
MHarma Mame Text Box
Text

IFieId Al Name
Data Type |A] Text
Watermark Type a value
Tooltip

Configuring a drop-down list to show data from another SmartObject

Ermnail:

Configure Da

Manager:

Use a static list of values m the control
Mobile:
Title: B 58 & SmartObjet 45 data soumes

Smartobject DemoEmpkiyes
Load Employea D8 mMathed

&
Walue E Logenh ame =,

@ Sherw dimg froen thie 18M0d SmartObect

=g

Al Primaryou
Mame: Display Hame: ;'k_ Domain

Al SinActownt

:,T Distinguishadiame
.,k Telephonehumber
| Al Mobile

'A] HomePage

LA Faxhumber

Al HomePhone

Al 1PPhone

...... i

al
= Fields | @2 Methods | 5 Controls

Properties

Dispay [Farsthame] [Lasthiame)

Shere e fncen an assonated SramOb e

-1 Data Source

Filted Ul data 300000 Th SNOher Control's value

oK Cancel

Type @] SrmartObject =
TR

SmartObject DemaEmployes

Mgthod List

Walue LoginNane

Leokup Smantob)

Leckup Method

Sourca Join Prog.

Lookup Join Prop,

Dizplay [NasonallDMumber]
Parent Control

[ TR -

B properties | &) rules

When you generate a View or drag and drop fields from a SmartObject onto a View or Form design canvas, K2 will auto-
matically assign an appropriate type of control for the data type of the field. For example, if you drag a date/time field
onto the design canvas, K2 will insert a calendar control onto the design canvas because this is the most common con-
trol used to input a date/time field. However, it is possible to change the type of a control at design time using the tool-

bar, as shown below:
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Changing a control to another type of control

& Introduction & General @ Layout & Parameters & Rules @ Finished

View Canvas

zmsaﬁliﬁ

Name Display Name

| =

« Manager Change Control: Calendar X

|afl Data Label

fZ2 Drop-Down List
[EC Label

) Picker

[(Z Radio Button List
(A Text Box

Telephone Number

0K Cancel

You can set Control Properties at design-time by editing the properties of the control in the Properties pane, or you can
set the properties of controls at runtime with Rules. For example, you may want to define a Rule that sets a certain con-
trol to read-only if a particular value is selected from a drop-down list.

Setting a Control's properties at design-time

View Canvas Fields
AR CHMEBRES —
[ Fields &> Methads [ Controls
Properties
Name Display Hame = Detail
Name Description Text Box
Email Description I Text
(Data Label] e Albescion
Data Type [A] Text i
Hanager Primary Group Watermark Type a value
Tooltip
Telephane Number Modile = General
width 1003
Tab Index {Default) =
Visible v
Enabled v
Read-Only
Expression o] DemoExpression
Styles (Default)
Conditional Styles | (Default)
= validation
Max Length V]
Pattern
Message
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Using Rule Actions to set a control's properties dynamically at runtime

il SmartObpect Tneraction
¥ Dats Tramader
¥ Mavigation

1, Conteol Intevartion

P T —
@ St @ sutview contrefly properties i Clear am |
& Set 3 Yeww on 3 pebdarm costrols propartes [re———— =
o Set & gublorm costral s profees = 17 M TesContraly B P Syters vakeen
) -
" Spweity ed state bor View contrels o B Comrola # [ currest ate
* Specity et ptabe for pubr o ! Titke Teat e B 3 Currest User
Spacify et tabe 8 o cortrois
& Soe B P Det oI
" Soebiity et ptate far subilam oostroly ¥ €] Caplay Name
P Sn s 2 snamaPe mashiad Yair £] Mame
=) et | L] Conitions | g Actions. ] Dascrigtion
of trat
= ] Manager
Display Tirrss o e
play Timg Tong | user sattings = = Eer
Watermark B L Erevarenent Falds
=) toski e, ORI ki
B ) Faramater
B P Ganarsl B Controks
Walth "
v s Testiontrols
Tah bates o) -

[ e || Cancel

You can set Validation Properties on Controls that can match the value entered in the control with a particular pattern or
format. For example, you can select the Email Address pattern to verify that the value entered by the user is in the cor-
rect format for an email address. You can also define the maximum length allowed for input as well as a custom mes-

sage if the validation is not successful. You can define custom patterns for other types of validation expressions as well.

Adding validation to a Control

Validation Patterns
e Add Pattern | [¥ Edit Patten | X Remove Pattern
Hamy Examply MEBEI0E
i SEFH Toolbux
{Meone}
= Lr Customerid
e & "
o Mphanumens 123 Tyl alpharmmens valoe proaded. Mo AlCutomartiamns
(S batween 10 and 1000 =9 st b 10 days of more A Cortactterson
r Characters Only abe Invalkid String provided. = A Telephone
< Email
2 Emad Address S COmp IS, COm Irvaba Eread Agdress provided. ;‘;Jn.mﬂgm
(e Phone Number (000) 0000000 Invakd Phong Number provided. [ Fields | @ Methods | il Controls
o Senial Securty Mumber O00-00-0000 Irvabd Social Securty Mumber provided. S —
- ' Propertics
(r UL bt/ fwww comparmmame.domain Devakd URL pronadad. oo hoe Ao =
¥ A e
o Whele Humbers Only 01234 Irrvabd Whole Number provided Witarmark = ™ 1
v L PR
[ 200 Code 12345 Frrvabd 2IP Conde provided Tooltip
] | E General
Sales Info Width
Crede Ratng Dwscount Visbde -
Ateount Manager | Crarali Bugion = Enabled o
Exprassion
Stybes
Conditional Styles
< Walidation
M Langth
Paitern or Emaid Address | ..
Mesfage

Expressions can be used to calculate a value for a Control. For example, you may want to concatenate the values of
two fields together and display them in one Control. To achieve this, use the Expression Property and define an expres-
sion using the available Operators in the Context Browser. You can also include values from the current environment
(such as the current username or current date) that are available in the System Values group in the Context Browser,

as shown below.
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Defining an expression for a Control
Wiew Canvas. Flelds
ZEOHME®ESD  Hame
(A Displayiame
\ Email
A Description
A Manager
A PrimaryGroup
Email Description A PrimaryOu

l ]| A ooenain

Name Chaplay Mama

s ]

Tab Index (Default) 5
Wisibde -

Select am Fxprescion bor the Desoription Text Box" Comirel.

Enabled v
e add | [ nam | Q) memove

Namn xpression

Fipad-Ondy

IE-wnu’m =i DemoExpress I

o)

Styles {Dedfanit)
= et aprrraion Concatenate | Disslay Name, Domain )

Conditional Styles | (Defanlt)
Add Uxprosson

Exgsresalon Hteader Contexl Browser

Hamat | Demokpeessn

Expresabon Detalls
D cesr P ear a8 valdate

= comatonsta 1] - [AE= 1

Provies

Cotcatbnat [ Diapliy Name, Domais |

T cornen | B Operaters

Controls can raise Events that are handled with Rules. This allows you to build some processing logic into a View when
something happens on a control (for example, refreshing the View content if a specific control is changed by the user).
Different types of controls will have different events.

Adding a Rule for a control event
View Canvas Fields
~ o o = B @ B ',',icon'.ent Type
[E Fields &) Methods 2y Controls

——— I View Rules

o hdd Rule b
Hame

Save Cancel

Evenis 4 [T When the centrel is Changed
S |2 Enabled| £ ] X Ramove | = Commant
o Templates When the control is Change
[ Execute a methad on the View when a contral ramses an B then comalete the §
rank =] then show a messsge 18
-, Dpen & subnew when 8 control rhides 80 event j then populate

-
7] Open & subform when a control raises an event Events will differ depending

57 Mavigate to another Farm when a contrel raises an event on the control type

[ Save the changes of the editable list when a control raises an (.- Rt . dudigir v, dligp-sfomamy list)
event

[ save the values of 3 multi-select contrel when a contrel

rasses an event

= Control Events
(=, When the control raises an event

™) Events | T Conditions = g* Actions

Summary

m Controls are often bound to SmartObject Properties, but they do not have to be data-bound.
m Control types can be changed (within limits). Select a Control and use the Toolbar to change the Control to a dif-
ferent type (e.g. changing a text-box to a label).
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Control Properties can be set at design-time or at runtime with Rule Actions.

Validation is based on regular expressions and you can use standard and custom patterns.

Expressions can be used to perform manipulation or other functions on Controls.

Controls can raise Events that you can handle with Rules (for example, when a button is clicked - do something,
or when a field changes - do something).
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MASTERY CHECKPOINT: Controls and Views

Controls and Views Video

= Using SmartObjects on Views
* The two types of Views
= |tem Views (single records)
 List Views (multiple records)
= Designing Views
= Controls

* Mapping Controls to SmartObject fields
» Setting Control Properties
« Validation and Expressions

MASTERY CHECKPOINT

This is a checkpoint for the information covered in Part 2 of this module: Views and Controls. If you are attending
instructor-led training, use this as an opportunity to answer any questions around Views and Controls.

By now you should know:

How to build Views that use SmartObjects as the data source
How to design Views using the layout pane (design canvas)
The two types of Views (List Views and Item Views)
How to work with Controls

m How to map Controls to SmartObject Properties

m Setting Control Properties at design-time

m  Working with Control Validation and Expressions

m  Working with different types of Controls

Knowledge-check questions
Q: What is the main difference between List Views and Iltem Views?
Reveal answerA:ltem Views work with a single record, List Views work with multiple records.

Q: Can you change a Control to a different type? (e.g. changing a data label to a text box)?
Reveal answerA:Yes, you can change Controls to other types (within some limits)

Q: What is the difference between a data-bound Control and a non-bound Control?
Reveal answerA: A data-bound Control is associated with a particular property of a SmartObject. A non-bound Control
is not.

Q: Can you put a button Control on a View?
Reveal answerA:Yes, and you can put buttons on Forms as well.
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Q:Can Controls exist on Forms, or only on Views?

Reveal answerA:Controls can exist on Forms as well as Views.

Q:What is the difference between a Validation and an Expression?
Reveal answerA: A Validation tests whether the data entered by the user is acceptable, such as a valid e-mail address.
Expressions are used to set the value of a Control, such as concatenating text together in a text box.
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PART 3: Rules and Forms
I . e /A >

Video

PART 3
RULES AND FORMS

v Working with Rules (Events, Conditions, and Actions)
¥ Working with Forms and Form Properties
¥ Using Rules to perform user interface operations

v Note: Rules can exist on Controls and Views as well

In Part 3 we will look at Rules and Forms in more detail.

m  We will describe the components of Rules (Events, Conditions and Actions)
m  We will explain how to work with Forms and Form Properties such as themes and parameters
m Atthe end of Part 3, we will build two Forms
m One Form will host the two Views we created in Part 2 (this Form is used to list details for all AD Users)
m The other Form will be used for the Approval task in the Workflow (and will only use the Item View to show
the details for a single record)

Note
Rules can exist on Forms, Views and Controls, too. We are only grouping Rules and Forms together in Part 3
because of the way the exercises are structured.
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Rules
I . .. /=

>
RuleS Video

#s * Rules are the “programming” logic for SmartForms

22/ = Conceptual rule
1. “When" an Event happens (optional)
2. “If" a Condition is true (optional)
3. “Do" one or more Actions

* Rule Examples
= Execute a SmartObject method when a control is clicked
= Populate a drop-down with SmartObject list data when the View is initialized
= Start a workflow when something happens on a View or Form
= Open a Sub-Form or navigate to another Form
= Commit all changes to an editable list
= Chain SmartObject methods to create master/detail entries in databases
= Show a message box and get a response from the user
4 » Execute Rule if Validation passes

Most user interfaces require some kind of programming or processing support. For example, saving updates made to
arecord into a database when the user clicks the “Save” button, or starting a Workflow when the user “submits” a
Form. SmartForms use Rules to perform these “programming” actions. (We use “programming” in quotes because
there is actually no coding required when implementing the processing tasks. Instead, the Form designer will use
graphical, wizard-based configuration tools to assemble the programming logic.)

The screenshot below shows how to access the Rules property pane for a Control and the Rules for a View or a Form.
A Control, View or Form may have multiple Rules, and most often each Rule is bound to a particular Event (but they
don't have to be).
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Accessing Control Rules and View Rules in the Designer

E Fields | @ Methods 5§ Controls

@) Denallix

@ Introduction @ General @ @ Parameters @ Rules @ Finished View Designer (New TestControls) > Rules
View Canwas Fields @ Introduction @ General & Layout & Parameters & Finished
o= A -, -
ABRZEE®S A Name Bales
[Al DisplayName = Add Rule | [ Edit Rule | X Remove Rule | @ Disable Rule
1 Email

= Mew TestControls (View)

7] when Save Button is Clicked prompt for decision and save item

] When Save Button is Clicked prompt for decision and save item

When » Button is
j then get confirmation from user in a dialog with firm heading and Are
message

= Ij if the View passes vahdation |

T

:I then execute the Create n method
[™] then show a message to the user |
ﬂ then close the browser window
B [ elee
] then show a message to the user

Vieve Rules 7] when the View executed Initialize
Mame: =" Add Rule [ ¥ Edit Rule X Remove Rule @
Email: Name
&1 When Load Employee Data is Clicked
Manager:
Tithe:
= properties] T Rules
An example of a Rule
—

Rules are made up of three components: Events, Conditions and Actions.

The components of a Rule: Event, Conditions and Actions

Rule Designer

l B # the View passes validation Fure,
& Workilow Intersction // [5] then ewecute the Creste List item method
& Browser Interaction ' ONCOITIONS [ the gy
| =T
# Subview Interaciion \ —1 3
2 T else

# Wesibibity |:'| then show & message to the user e I

show & MESSa0E to the User

Sode the Begwder mndow

@ Subform Intersction

= Motdications
" Get confernation from user

" Show a message
" Browse to a Message Form

& Camed mry merrnil

|‘| I:vunlsl 11 Conditions I.:‘ Ad-onsl

Acticns 4 || [J when Sawve Button is Clicked prompt for decisscn and save item
i e + | Enabled f=! Comment
® SmartGbject Interaction D | | = Event
o Dals Transler [Tl fren get confumation frem user in a disleg with hesdng and
LG
= Mavigation — R
Actions
# Contral Interaction

I seetege | ok || cancel

K2 smartforms

Page 63 of 244




Events

Events define WHEN the Rule should “fire”, and are normally associated with an event on a Control, View or Page.
Examples of events include "when a button is clicked”, “when a control’s value changes” or “when the View is ini-
tialized”. In this example, we want the Rule to fire when a control (a Button) on the View raises an event (is clicked).
Note that Rules do not have to be bound to Events, and you can define "eventless" Rules. These Rules are normally
called by another Rule instead of an Event. Depending on the Control you clicked or the type of View (List View or Item
View) being designed, you may have different Events available in the Events list. To help speed up your development
time, the most common Rules for the Control you select are also displayed under the Templates heading. These Tem-
plates are just pre-defined Rules that you can select from, or you can define Rules from scratch using the available
Events in the wizard.

Conditions

Conditions control IF a Rule is allowed to execute. These Conditions are normally some kind of true/false result, and as
with the Events designer, you will have a range of pre-defined Conditions to choose from. You can also use the
Advanced Condition configuration tool to define a more advanced Condition for the Rule. By default, a Rule is set to
execute “always” (in other words, if you do not define a Condition, the Rule will always continue to the Actions part).

In the example Rule above, we defined a Condition so that the Actions would only execute if the Form passes val-
idation.

Actions

Actions define WHAT the Rule does, in other words, the work that is performed by the Rule. As with the other Rule com-
ponents, when defining a Rule you will have a selection of operations to choose from and you can select multiple oper-
ations in the same Action. Rules always have to have at least one Action, but can contain multiple Actions.

Configuring Validation

When configuring a "passes Validation" Condition for a Rule, you can select which Controls should be validated, where
the validation error should be shown and whether or not to ignore hidden Controls. Additionally, you can add an "else"
Condition which will execute if the Form or View did not pass validation. The screenshot below shows how this is imple-
mented.

Conﬁguring a Rule with Validation

Fuile Designer =
Conditions 4 || [T wihen Seve Button is Clicked
i [] ||| []Enabled| § Move Down | f Move Up X Remove | (=) Comment
# Simple Comparisons Whets Suee Bulienies Cliched
[ Parameter Conditions ¥ :l I the View passet “‘““
) Lo then execute the Creste List them methed [configur
E Validation -
1 the View passes validabon 1, j ezt
'-_' show a message to the user (oo
& Custom Conditions Select Comtrels to Validate .o
 Logical Conditions Hint: you can use an "else Cortriol Name Pequred Vabdate
conditian that will run if the
- . ' 4 Conkrols
B Error Handling View did not pass validation SO

Hame Dvop-Down List
B8 FgtEuch Eoomtnn Displayiame Text Box
Emmad Tt Bow
Description Text B #
Manager Teok Box Ld
Telephoneliumnber Text Box
Mobie Tt Bon
Departmant Tast Box

Tithe Teeet o

™) events | 17 Conditions | g* Actions Paticar

Loakup

Options

Show v jbdaton miEsaQ0s N a popu dalog
| (e ot vabdate hidden, drsabled or read-only contrels, Views and tabs:

L Cancgl
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Summary

Rules are the “programming” behind Forms, Views and Controls

A Rule has 3 parts: the Event (optional), Condition (optional) and Action(s)

Rules can have multiple Actions

Rules can be re-used with the “Execute another Rule” Action

Rules can use Conditions to define that the Rule only continues if the Form passes validation
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Rule Actions: Ul Interaction and navigation
T —

Rule Actions: Ul Interaction and navigation

ss * Hide or Show, Enable or Disable Controls/Views/Tabs
= Expand/Collapse Views

* Subforms and Subviews
4 + Open a Form or a View in a separate Window (e.g. show more details)
Respond to Subform/Subview Events
(e.g. refresh the List View when the Subform is closed to show the new record)
* Notifications
+ Message/Dialog boxes with contextual information
- « Get response from user and perform different actions depending on the response
+ Send e-mails

sa/ * Form Navigation Actions
= Navigate to another Form, Tab or View

22| = Browser Interaction Actions
+ Disable SubForms, Close the browser, Go to a specific URL

Video

Rules can be quite useful in formatting the user interface and interactions. When building user interfaces you often
need to use dialog boxes, messages, pop-up forms and so on to build a friendly user experience. In K2 smartforms,

there is a wide selection of Rule Actions and Events that can help you create advanced user interfaces.
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Some display Actions
Some View and Control Display Actions

Select an Action
= Visibility
@ Hide a View

& Show aView Select an Action

@' Enable a View @ Show a View control

& Disable a View & Hide a View control

@ Enable a subview @' Show a control on a View on a subform
& Disable a subview @’ Hide a control on a View on a subform

& Enable aView on a subfg
@’ Disable a View on a subf
@ Expand a View

@ Collapse a View

& Show a subview contral
@ Hide a subview control
@' Enable a View control

@ Disable a view control

- -
& Expand a subview @ Enable a subview control

- - »
o
& Collapse a subview Disable a subview control
-
@ Enable a control on a View on a subform
& Expand a View on a subf)
=l » .
o . @ Disable a control on a View on a subform
@ Collapse a View on a sub)
5 @’ Disable a Form contral
e ...
@ Enable a Form control
=l

a ...

Sub-forms and Sub-views
Sub-form Actions are used to open a Form in a separate window, while Sub-view Actions are used to open a View in a
separate window. Apart from the Form/View difference, the Action behaves similarly for both.

Here is an example: suppose you want to create a button on a Form that the user can click to launch a "More Details.."
Form. The button can have a Rule that will use the "open a Form in a Sub-form and execute a method on the sub-form
Action to load a specific Form, transfer data to that Form and then run a method on that Form to populate a View with
data.

There is a large selection of Actions and Events that relate to Sub-forms and Sub-views, and you can perform very
advanced Actions with these Events and Actions. Describing each approach is outside the scope of this course, but for
now just remember that this functionality exists and feel free to play with it.

Sub-form Actions are also often used to show a customized dialog box or let the user select a value from a rich user
interface. Your main Form can even respond to events raised by the sub-form, for example, when the user closes the
sub-form, refresh the data on the main Form since the user may have entered new data in the sub-form. This is espe-
cially useful in an “Add Comment” scenario: perhaps the main Form shows a list of comments for a customer. The user
may click on a button to “Add Comment”, a Sub-form or Sub-view dialog box pops up where the user can enter their
comment, and when the dialog box is closed, the list of Comments for the customer is refreshed so that the user can
see their new comment.
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Opening a Sub-view as a pop-up box

Rule Designer

Actions

@' Open a subview

View

subderm

[ A TR G

= Subview Interaction
@ Populate a list control on a subview

= Subform Interaction
@' Populste a list control on a View that was cpened ona

%

& Populate a list control on a sulrview with cached data
@' Load a list contrel eache with data on o subview

@ Transfer data to 2 sulniew
& Open a subwview and execute & method
o Clese 2 subrview or subloem

@ Close & subview o subform and execute » methed on the

o' Execute a subview methad

™ Events | {7 Conditions | g* Acticms

4

el

[ when Button Loakup is Clicked

w|Enabled 4 2 Remove | (=) Comment

When Button Lookup is

=] then epen Display Demat miList subview, and execute the Get List
ms method (configure

] Settings oK Cancel

Notifications

You can also use Notifications to show a “dialog box” or otherwise notify a user. There are several notification actions
available to show dialog boxes and get confirmation from a user, show configurable message boxes, browse to a mes-
sage Form or send E-mails. You can also use the Context Browser to include contextual data on the message screen,
as shown below.

Including contextual information in a message box

Conflgure Message
Message Size:
Message Type:
Title:

Hi B

Body:

Showe a Message to the User

Context Browser

& | | Medium (640 x 360} - *'_ | Create sales Order
@ | |y Wamning - j_l__Demn Face
= = @ Controls

warning: Customer Rating Low ® B todyo Table

# 7 region

warning” the rating for the customer is low: | ' B customerld Label

Customer Ratingl = T2 [& Customerld Dvop-Down L

® 1 Detad
® ) Settings
# [ Data Source
[0 Gengral
B [8] Customer

il Customer, Customen
Al Customer, Customed
[A] customer Bilngpide
3] Customer Rating
A] Customer Email
02| Customer,Discountf

Al Customer Billingade

And you can even perform different actions, depending on whether the user clicks "OK" or "Cancel" in the confirmation

message screen. The screenshot below shows how to configure Rules to achieve this behavior.
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Configuring a Rule to execute differently based on a user's response

Actioas 4 | [ when Bottea Confirm i3 Cheked
]| [l Enablea] & i x ey
When Butt I This condition is always true fe.g. 1= 1)
3 Browser Intersction
B ()= Er—r——r—
1 Subview Interaction T =
5 Sublorm Interaction T e —
2 __| then get confirmation from wser in & dislog with Confirm heading
& Wisibility _ﬂ___'_'______...--'-‘"_ s Ace - meszage ,
" Everything after the

= Netifications — =1 then show » meszage to the user [configure i o -

P Gt condSemmirtion Bom e = - et confirmation™ action is

| then cloge the browser window eurcuted if the wser clicked "0K”
& Show & message —
ez

7' Browse to & Message Form

e ] then show a message to the user (sonfig

& Send an e-mail 13
= Editable List Funciionality Everything in the "elie” block gets exscuted if the uier clicked "Cancel”

o Add 8 new row 1o the edable iy

" Edib the selected row on the editable bt

" Bemove the selected row from the edtable list

b

o 434 8 new row 15 the odable e subiiee

[ Events | 11 Conditions | g* Actions
I Settings | oK || Cancel

Navigation

Navigation actions can be used to send the user to a different Form, Tab or View. (The difference between Sub-forms
and Navigation is that sub-forms are shown as new windows, while navigation moves the current window to a different
Form.) You can even configure a Rule to navigate to a different Form, pass a value from the current Form into the new

Form and then execute a View method on the new Form.

Form Navigation Actions
Select an Action

+ SmartObject Interaction
+ Data Transfer

) Navigation
o Mavigate to another Form and go to a View

{1

@ Go to a subform tab
@ Navigate to another Form and go to a tab
o MNavigate to another Form

@ Navigate to another Form and execute a View method

Browser Interaction

The available Browser Interaction Actions allow you to interact with the user’s actual web browser, for example to close

the browser, navigate to a specific URL or enable/disable the current Form.
Browser Interaction Actions

Select an Action

+ Workflow Interaction

=] Browser Interaction
@’ Enable a subform

& Disable a subform
@ Close the browser window

- MNavigate to a URL
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Summary

m You can use Rule Actions to perform Ul interaction and navigation operations such as showing other Views, dia-
logs, getting confirmation from users or going to another Form.
m You can use Rule Actions to show/hide, expand/collapse and enable/disable Views.
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Forms

Forms Video

82| * Themes
+ Form Styling (css)

8s| * Parameters
+« Pass variables into Forms and use the variables in Rules

= States
 Execute Rules/Display a Form differently depending on the State parameter
- « Each State inherits the Rules defined on the (Base State)
= « Each State can disable (Base State) Rules or Actions and add additional
Rules/Actions
-+ « Default State is used when no State parameter is specified

- States are often used when workflow-enabling a Form

End users usually interact with a Form, which hosts one or more Views. This means that a View must be added to a
Form before you will be able to share the (Form) User Interface with end users (unless you're using a Sub-view).

A Form can host one of more Views, and a View can be re-used on multiple Forms. This last point is especially import-
ant to bear in mind: because Views can be re-used on Forms, you can define generic Views (“Customer Information”
for example) and then re-use this same View on multiple Forms (“Customer Order”, “Customer Complaint”, “Customer
Service Request” and so on.) This can save a lot of time when creating User Interfaces, and we encourage you to cre-
ate generic Views for common enterprise data.

Apart from Views, Forms can also host Form-level Controls and Rules, and Form-level Rules have access to all the
Controls and Rules on the Views within the Form. Remember that a View cannot access other Views, but if two Views
are hosted on the same Form, the Form can access everything in those two Views.

Forms have additional properties and components, so let's take a look at those.

Themes

Themes are used to format the display and styles of all controls on a Form. If you are familiar with web development,
think of themes as style sheets. (Style sheets are commonly used to format the overall look of a page, such as colors
and fonts.) When designing a Form, you can use the Theme drop-down on the Form’s Properties tab to select a dif-
ferent display style for the Form.

You can also set a Form's Theme dynamically at runtime by passing a Query String parameter in the format _theme=
[ThemeName]
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Applying a Theme to a Form

view: [ Add Tab: [ Add | A Context Browser
Chear: Ingert: Refmowe: Merge: e m SamplePagealProperties
= i views
T SampleViewalProperties (Sampleiie
(Enter View Tithe) SampleViewalProperties - & = (50
Sample View with all Property Types
1: Guad Value: Burgundy
Granite
Yeéd No Value: Date Time Value: Leat
| —
Decimal Value: Number Value: B contt [a0'EG) Platinnem
[T Context | & A,
Loakup Property: I_l Hypeér Link Value: SharePoint 2010
Properties Sky
Text Vake: Condisonal Styles | Sun
Mema Value: = Apprarance Twisght
Theme Twillght |T
Fibes Walie: Image Vals: Border Size 12px E
Atach a fi Border Colar #122032
Padding 12px
Page Colar

Width

M. Page \Width
& properties | By Rules

Parameters

Parameters are used to pass values into a Form at runtime. These parameter values are often used by Form-level
Rules to populate a property and then execute a SmartObject method. Here is an example: suppose you have a Cus-
tomer Details Form that displays customer information. This Form uses a View that exposes the Customer SmartOb-
ject’'s Read method. The Read method requires a Customer ID as an input parameter. Now suppose you want to be
able to open the Form with a Customer ID, so that as soon as the Form opens, the View is populated with a specific cus-
tomer’s details. To achieve this, you would define a Form Parameter and then use the Parameter in a Form-level Rule,
passing the parameter value to the input property of the View’s Read method.

Note
You can also define parameters on Views.

Defining a Form parameter and using that parameter in a Rule
Defining a Form Parameter

@ Introduction @ Detalls @ Layout @ amete @ Rules @ Finished

P Add Parameter
Name Data Type

Customerld [#) Number -

Using the Form Parameter in a Rule

CustomerDetailsView, execute its Read method

- @ Output mappings
= Auto Map | [ Clear A
Mapping Destinathons Conlext Browser
= CustomerDetalsPage & ] sSystem Values
= [ CustomerDetalsview = [I CustomerDetadsPage

B i
"
8| Customerld

= g Read
= P Input Properties # T CustomerDetads\iew

| g Customerta

Form States

States are a way to re-use the same Form but apply different Rules depending on the State that the Form is currently
in. Here is an example: suppose you have a complex Expense Claim Approval Form that is used in an Expense Claim
Approval workflow. You would like to use the same Form to start the workflow and during the subsequent approval
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tasks, but the Rules on the Form are slightly different depending on whether the Form is being used for submission or
for approval.

This is where Form States are useful. You can define multiple Form States for the same Form, and then configure addi-
tional Rules that are specific to the current Form State. For example, if the Form State is “submission” then enable all
the input controls on the Form and when the submit button is clicked, create the Expense Claim record and start the
Approval Workflow. If the Form State is “Approval”, then open the worklist item with the Form Serial Number, and dis-
able all the input controls on the Form except for the manager’s approval decision drop-down menu.

The State of a Form is usually passed in as a Query String parameter called "_State=[StateName]"

States are usually used in conjunction with Rules, so you would define additional States for a Form on the Rules wizard
page, as shown below.

All Forms have a (Base State) with a collection of Rules. Any changes to the (Base State) Rules are automatically
propagated to the other States as well.

Form States State Rules
o Add State e Add Rule
Name Namea Location
@ (Baze State) I & on Demoview, when Load Employes Data is Clicked %] pemaview
9 Readonlystate (Default) l & on Demaview, when Lookup is Changed [ pemaview
2! Editstate &5 When Demo Listview executed Initialize [ pemo Listviaw
&l Compactstate &5 when Demoview executad Collapse [ Demoview
&5 when Demoview executed Initalize =] pemaview
&5 when the Form is Initizlized 1] pemoFomm
Changes to (Base State) Rules are automatically applied to
other States

You can add additional Rules to specific States that will only execute when the Form is in that State. Alternatively, you
can also disable the Rules executed by the Base State if you prefer.

Adding a Rule to a State
Adding a Rule for a specific State of the Form
Form Designer (SampleTabbedPage) > Rules
@ Introducbion @ Details @ Layout @ Parameters @ Rules @ Finished
Form States State Rules
ol Add State | X Remove State | [ Edit State
Name Name  |Add Ruie|
& (Base State) A 200THZExpenselistSample executed Initialize
|| 8 Form is 1nitatized
& Approval - E SampleLeaveEntriasListView axecuted Initialize

You can mark a specific State as the Default State, in which case the Form will render in this State if no State parameter
was passed in.
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Marking a State as the Default State

Form States State Rules
== Add State | X Remove State | |7 Edit State ||| 5 Add Rule

MName Nami
@l (Base State) & on Demoview, when Load Employee Data is
&l Readonlystate & On Demaoview, when Lockup is Changed
9/ Editstate e

2] Compactstate

Mame: || Readonlystate

Description:

+ [Default]

| oK Cancal

Displaying Forms to End Users

As we have mentioned earlier, end users usually interact with Forms, but you may be wondering how the end users
actually do this. Remember that Forms are just web pages, which means that end-users can interact with Forms using
a web browser. The key is in giving the users the URL required to open the Form, or configuring another web page to
open the Form in an iFrame. Let’s look at the most common approaches used:

Opening a Form with a URL from a client device or computer
Users can open Forms directly with a URL. You can retrieve the URL for a Form by opening a Form’s properties from
the Category System and then copying the Runtime URL property, as shown below:

Obtaining the runtime URL for a Form

Kz Deslgner 0 | DemoForm
Search: = Jo |30 ~fo—
-——
= [T k2 Designer =
A B My lrems
- Mame: DemaForm
=P oAl tems L
B [ Active Direchory Description:
= P Demos Designtime LIRL:
= P Forms I Runtime LIRL: I
Category: DematForms
= = sMartObjects Version: 1.0
o) Demo Expense Claim Created Date: 10/17/2013 347 PM
=) DemoEmpleyee Crated By: Deraallice Admirastratar
8] DemoSmartOhject Madified Date: 10/17/2013 3:47 PM
= 5 views
o Modified By: Dgmallix Administratar
® g Demo Listview
& [ Demcviaw Status: Chiecked out by Denallix Administrator
Workflows
e Eun == check In

» | Chck harg to nen this Farm.

= Edit
_,,-" Chek harg to edit this Farm

. E -hack this Forn]

g Desiona new |

Bds Create a now

s Delete

k Completely remove this Fomm,

Once you have the URL, you can share this with users or add it as a hyperlink to another web page. Forms that use
Parameters or States may need extra parameters added to the Form URL so that it renders correctly at runtime.

Displaying a Form in SharePoint with a Web Part

If your organization uses SharePoint, it is very simple to show K2 smartforms in your SharePoint environment. K2
provides the K2 smartforms Viewer Web Part that you can use to display a Form in a SharePoint page. Since
SmartForms are just web-based forms, you can also use the Standard SharePoint Page Viewer Web Part and just con-
figure the web part with the Form URL as explained above.
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Bear in mind that K2 smartforms are NOT actually deployed, uploaded or published to SharePoint. You do not need to
publish or otherwise activate or enable the Forms themselves in SharePoint. Instead, the Forms are published to a K2
smartforms server as normal, and the Web Parts are just iFrame controls that show the target Form presented by the
SmartForms server.

Using the K2 mobile applications
Users can also access Forms from K2's mobile applications like the iOS or Android mobile applications. To do so, the
Forms must be enabled as Application Forms in the Form properties pane.

Accessing Application Forms in the K2 Mobile application
No S T

132 PM B3%

Application Forms

test

Forms

Summary

m Forms are containers for Views.

m Themes are applied to Forms (at design time) and can change the look/feel (styling) of the Form.

m States are used to execute the same Form in different ways, and is most often used when the same Form is
used in different steps of a Workflow.

m All States inherit Rules from the Base State and changes on the Base State are propagated to the other States.
Other States can disable the Base State Rules and add their own Rules as well.

m End users can access Forms by their URL or through the K2 mobile application.

K2 smartforms Page 75 of 244



Dependency Checking
|
Dependency Checking Video

When you delete or modify items on a View/Form, K2 checks to see if any
Rules/Properties/Configuration will be affected

*  You can decide to mark the issues or remove the broken dependencies
* Dependency issues are indicated with red highlighting/exclamation marks

Vit Enpangady | (Rawt Thewn ) > Layiesi
@ ltrodudon @ Gararsl P @ rerprainn Pram @

Wism Carrairt.

AESH S FE

Indicarors fol
Dependency Issues

<

.

When you build Forms and Views, add and configure Rules and Controls and map to SmartObjects or workflows, there
may be many dependencies between these items under the covers. For example: If a view contains a text box and the
text box is associated with a rule, a dependency exists between the text box and the associated rule. If the text box is
deleted, the rule can't execute because of the missing dependency.

To help you manage these dependencies, the K2 Designer tool provides dependency checking to help identify and
address dependency issues on Views and Forms through visual indicators that show where issues have been iden-
tified.

When you delete an item from a View or Form, K2 will attempt to identify dependencies for that item and warn you of
the issue. You can then decide to keep dependencies and mark them as invalid, which will flag the identified issues with

red indicators, or you can decide to remove all dependencies, which will automatically delete any dependencies for the
item being removed.

These dependency checks also assist when you are packaging and deploying applications between environments,
because you would typically have to address any dependency issues before you create a package of Forms and
Views.
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The warning message shown when you delete items with dependencies

Dependencies

The Choice Control has the following dependencies:

El Control
% "Status” Conditional Style - Status Text Box (Text Box)

El When Save Button is Clicked
™ output Mapping

El When the View executed Initialize
M Action

tl Input Mapping

What do you want to do with these dependencies?

@ Keep dependencies and mark them as invalid

Remove all dependencies
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Examples of the Dependency Issue indicators

View Designer (Client Item) = Layout
@ Introduction @& General @La',n:uut ) Parameters 0Ru|as & Finished
View Canvas ||| Fields
ARG e ® D e
aqg a control here I"-.Iarne
Status
(] Mame Region
| | | Fields " G Methods " ff Controls
Status Region f ||/
I | | Properties
o]l 000 Y E General
Width | 100% |
Delete Tab Index | (Default) |%|
Visible
Enabled
O rield
| (Mone) ||
Styles
Conditional Styl (Custom)
alidation
"B properties " Rules |
Indicators fo
Rul
Dependency Issues —
o8 Add Rule | [ 7 | X
& Client Item (View)
7] when Create Button is Clicked
ﬁ When Save Button is Clicked
7] when Delete Button is Clicked
E When Load Button is Clicked
g When the View executed Initialize
(Click to add a new Rule)
Summary

m K2 will perform dependency verification when you edit or delete items on Forms or Views
m This helps you to “fix” issues when items are modified or deleted on Forms

m Use the red exclamation marks to find and fix issues
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MASTERY CHECKPOINT: Rules and Forms

Rules and Forms Video

Adding and configuring Rules

Events, Conditions, and Actions in Rules

Using Rules for user interface interaction

Adding Views to Forms

Setting Form Properties

MASTERY CHECKPOINT

This is a checkpoint for the information covered in Part 3 of this module: Rules and Forms. If you are attending
instructor-led training, use this as an opportunity to answer any questions around Rules and Forms.

By now you should know:

How to work with and configure Rules

The Rules components (Events, Conditions, Actions)
How to add Views to Forms

How to set Form Properties

How to expose Forms to users

Knowledge-check questions

Q: Thinking about Rules, can you describe Events, Conditions and Actions?

Reveal answerA:

Events: something that happens (e.g. a button is clicked, a Control is changed). (WHEN)

Conditions: a conditional test that will allow or prevent the Rule Actions from firing (for example “amount is over 2000”)
(IF)

Actions: the operations that the Rule performs (e.g. calling a SmartObject method, setting a field value) (DO)

Q: True or False: a Form-level Rule can set Control values in a View that exists in that Form.
Reveal answerA: True

Q: True of False: a View-level Rule can set control values in another View that exists in the same Form.
Reveal answerA: False. Views can only “see” themselves, Forms can see themselves and all their Views.

Q: Can you define a Rule on the View level?
Reveal answerA: Yes
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Q: Can you define a Rule for a specific Control?
Reveal answerA: Yes

Q: True or False: a Form can contain multiple Views, and those Views could be List Views and/or ltem Views.
Reveal answerA: True
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PART 4: SmartForms and Workflows (K2 Designer)
I

Video

PART 4

SMARTFORMS AND WORKFLOWS
(K2 DESIGNER)

¥ Creating Workflows in K2 Designer
¥ Using SmartForms in Workflows
v The Rules that integrate Forms with Workflows

¥ The Item Reference

In Part 4 we will look at Workflows in more detail. Note that we will only be working with Workflows built with K2 Designer
in this module, the next module will look at Workflows built with K2 Studio.

m How to use SmartForms to start a Workflow and to complete a user task in a Workflow
m  We will look at the Rule Actions that make the integration between Workflows and Forms work
m Finally we will investigate the ltem Reference (“primary SmartObject record associated with the application”)

concept
m Atthe end of Part 4, we will build a Workflow that is integrated with Forms. One Form will start the Workflow, the

other will be used for the user review task.
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The K2 Designer: Workflow (refresher)
. >
The K2 Designer: Workflow (refresher) Video

-
KT DESIGNER Walcems A

KJ Darwigrers L] m Workfiow Seps  TeamChiems  Periedes

© F % &
LT S e B - L "1

2 s rier Genersl = U Faak Spnd F . Saf Foba  Sef Dats Padds  Call Sk Workfow Macekoider
= L My ltems
= & T
ctrve Deettiry
. CRMG Crtitoes: Excawed and Arc 2 L
[~ Demolstegery (W)
T bemoirporteglontrch =
Enchangs
Sharelget 11T Corttrant

Traies
Tank Al atsnn St B T :_'q1 Btk Pof Biedw ‘
Teatferms W i W

ek Sal St Pendag Revgs Document Bowerh y Set SEstus Regabest
Wik AL S ]
Wk Rageints e

4 Regent [bemg ot Tty Bewoh Brmork Docpsaet  Canoe
=====

In addition to K2 Studio or K2 for Visual Basic, a common tool for building Workflows is K2 Designer. The Workflow
designer looks a little different to the Forms and SmartObjects designers, but the basic operation is very simple: you
can add steps to the Workflow by dragging and dropping a wizard onto the Workflow design canvas as a step, and then
configuring the wizard by running through the wizard screens. This Workflow design tool does not allow you to drag and
drop steps anywhere you want: steps (events) must be dropped into blank steps and K2 will automatically determine
the layout of the Workflow for you. You can replace existing steps with other steps, and use Outcomes (described later)
to add additional paths to the Workflow.
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The Workflow design canvas
Design Canvas
al
&8 K2* DESIGNER / HSmm—
K2 Designer o i FFER N Worflow Steps SmariObjects  Favoeibes
Search: = ] — - h !Ji X
=|E Y X
— 3 # o - !‘!j 4 salF 4
= | KX Dessgner General User Task Send E-mad  Set Folio  Set DatfFields  Call Sub Workflow  Placehaolder
. (SmartForms)
1 B My tems
= P all Items
2 O] CRMS Entities Recemed ard Sccepted B Continue
= [ DemoCategory
-
Ly DemafapartingContrels Set Stakus Accepted Send E-mal
_ Exchange
8 [ SherePoant 2013 Continue
B
# "] Task Allocstion Start L Cerfrue 1 Resubamit for Raview By
"1 TestForma — o
= Werkfisw Sef Stakus Pending ... Revew Document Rewailk . Set Stakus Resubsnit..,
% [ Werkfow Motifications BEviewers Reguered By Contnue 1
# 1 Workflow Reports: —ﬁ i
# [ Recent Ibems Set Status Rework Rework Document  Cancel E
gt e Review By
Set Status Cancelled

The available Workflow step wizards are grouped into categories. To select a different type of wizard, click on the cat-
egory selection button (left-hand side of the steps toolbar) and then select a different category of wizards to show the

available steps.

Note

ated in your K2 environment. The screenshot below shows samples of the available wizard types.

K2 smartforms

The available wizards will depend on the version of K2 being used and potentially which components were activ-
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The Workflow Steps toolbar

Step Wizards

o
B8 k2* DESIGNER

K2 Desigmer 1
Search: (v I

& [T K2 Designer

B Q My ltems

B P AN ftems

* [ Acteee Derectory

CRMS Entities
DemoCategory
[ DemcRepertingCantrels
] Exchange
SharePeant 2013
[ System
Task Allocation
) TestFesrms
) Werldflow
Weehdlow Motifications
Weerkflow Reports
= X Recent Inems

Al

o

BEEE
¥ i
L

1]

*
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& |, B 2 D & @ A&

General - User Task Send E-mad St Fohio  Set Data Feelds  Call Sub Workflow Plpceholder
{SmartForms)

—, General

¥ General Workdlow Steps

= User Tasks
=& User Tagk Steps

List Items
List Ttem workflow steps

Active Direclory
[ active Darectory Workflow Steps

Documents
Docwment workflow steps

Exchange
4] Exchange Worlflow Steps

|y, CRM &
CAM Workdflow Steps

08°) o
‘Word Document Werkflow Steps

Arure Active Directory
AAD Workflow Steps

|y, CRM
J CRM Woridlew Steps

i'. Dutcome Templales
"Lg Predefined Outcome Templates

Reviewed and Acoepted b Continug

Set Shatus Accepled Send E-mad

Continue

Eiriipe 1 Resubimt for Review EN

Revew Doosment  Rework

Set Status Resubmat...

T Eeguired by Continye 1
Sel Status Rework Rework Document  Cancel
genak [P e

Set Stabus Cancelled

A process (also known as a Workflow) refers to the entire process designed in the K2 Designer tool. A process will have
at least a Start step and one Participant or Server step.

Processes usually contain multiple Steps, which are joined with Outcomes. The steps and outcomes define the flow of
the process. From a K2 smartforms perspective, SmartForms can be used to start a Workflow and can be used as the
user interface for user tasks in a Workflow.
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The entire process (also called "Workflow")
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A Step is a unit of work in a process, which is performed by a human or system. When considering a process design,
whenever work moves from one person to another or when the K2 server needs to perform some work, a step will be

created for each of these work items.

In the diagram below, two steps are highlighted. In this case, one step (Review Document) is performed by a user, and
the other step (Send E-mail) is performed by the K2 server.

Steps in a Workflow
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A User Task (also known as a Client Event) is a task that is performed by a human. All tasks that are performed by
humans must be allocated to a Participant (also known as a Destination), because a human must perform the task.

In the diagram below, two user tasks have been highlighted. The ta

sk with the green user icon is a task that will be per-

formed by the Originator of the process (the person who started the process initially). The task with the red user icon is

a task that will be assigned to a Participant, in this case a reviewer f

From a K2 Designer perspective, Forms can be used as the user in

or the document.

terfaces for user tasks in a Workflow and can be

used to start a Workflow. You merely need to point the Workflow designer to the Form you want to use for a user task,
and the designer will do the rest. You can use separate Forms for each step of the Workflow, or make use of States and

re-use the same Form for multiple steps in the Workflow.

User tasks in a Workflow are indicated with user icons

User Tasks
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Server tasks are tasks that are performed by the K2 server.

In the diagram below, two server tasks have been highlighted: the task with an envelope icon represents an E-mail that
the server will send, while the task with a page-arrow icon represents a task where the K2 server is executing a

SmartObject method to update a database with some value.
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Server tasks in a Workflow
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Outcomes (also known as Lines) are the possible paths in a Workflow. Outcomes may be based on user decisions
(Actions), based on some comparison of values performed by the K2 server, or even based on a combination of the
two. Sometimes an outcome is simply a "Continue" outcome where the path is always followed.

In the diagram below, two outcomes from the same task have been highlighted. The “Resubmit for Review” outcome is
executed when the originator has finished re-working their request, and the "Cancel Review" outcome is followed when
the user decides to cancel their request. While user actions are often associated with outcomes, an outcome does not
have to depend on a user's decision. A step in the Workflow could also have multiple outcomes (for example one for
each of the three possible choices a user could make on a task) and could even have parallel outcomes (in other
words, the Workflow will split into parallel paths that are executed at the same time).
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Outcomes are the "lines" in a Workflow
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Summary

m The design canvas is where you “lay out” your Workflow

m The web-based Workflow designer does not offer free-form placement of steps (you cannot drag-and-drop
steps around in the Workflow)

m The step wizards are drag-and-drop “events” or “steps” that you can drop into the Workflow and then configure
according to the desired functionality

m Click on the category selector to pick a different set of wizards

m Aprocess (also known as a Workflow) refers to the entire process and will have at least a Start step and one
User Task or Server Step, but usually contains multiple steps.

m Steps are joined with Lines (also called Outcomes) which define the "flow" of the Workflow

m  Outcomes may or may not be bound to user actions
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Workflow Start Forms and Task Forms
T — }

Workflow Start Forms and Task Forms Video
Approve ﬁ
@ Start a Approved
Appraval ]
Manager Raject -C\,
Rejected ’
e

The integration between Forms and Workflows boils down to using Rules and Actions to start Workflows and open/-
complete workflow tasks. When using SmartForms with Workflows, it is helpful to understand the relationship between
the Workflow and the Form being used to interact with the Workflow. For example, you might use one Form to start a
Workflow, but a completely different Form to open and complete a workflow task. Or you may want to use the same
Form to both start the Workflow and complete a task in the Workflow, but use different States in the Form to determine
whether the Form is starting the Workflow or completing a task.

There are separate Rule Actions to interact with Workflows, depending on what you want to do with the Rule. It is easi-
est to think in terms of Start Forms and Task Forms. Start Forms use a single action to start a Workflow, while Task
Forms use two actions: one to open the worklist item based on a Serial Number when the Form is opened, and another
action to complete the current task when something happens on the Form.

Start Forms

Start Forms use the Start a Workflow action to start a Workflow. This action is usually contained in a Rule for a Button
Click event or some other user-driven event. In the example below, the Start Workflow button’s Rule calls the Start
Workflow action to start the sample Workflow.

The Start Form is typically opened and completed by a user before the Workflow even exists: the Workflow is only star-
ted when the user takes some action on the Form. These Start Forms are usually “capture Forms” or “user input
Forms” where the user will complete the Form with information before submitting the Form. In the majority of cases, the
Submit action will save the data to some data store by calling a SmartObject method, and then start a Workflow in the
same Rule. While these input Forms are normally purpose-built for Workflows, remember that you can re-use Views on
the Form to save development time; you can also use Rule conditions to start Workflows based on some condition.

The Start Form would use a Rule calling the "Start a Workflow action" to initiate the Workflow. As part of the con-
figuration of this action, you can set the Folio of the process that will start, set any data fields in the process, set the pri-
ority of the process instance, and the expected duration.
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A Form Rule used to start a Workflow

= When btnStartWorkflow is Clicked |
Enabled
When btnStartWorkflow 15 Clicked
E then start the Approval Workflow Sample Workflow
Start the Approval Workflow Sample Workiflow
| @ Input Mappings @ Output Mappings
Sample Workflow B Coar Al |
Specify Workflow Context Browser
Folio 5, Workflow Name: Samples\Approval Workflow Sample B P system Values
! ) ® [3] current Date
- 3| Expected Duration:
Data Field 1 Value _—J g | ® & curent User
i Al Folio: [T betDataFieldValue | = & client
Start Workflow ] riority: 1 © @ Error
L J ® B Workflow View
1 Workflow Ficlds E Mode
= P= Data Fields ® [ Environment Fields
<] (1) Data Field Valus M tetDataFieldValue B 7] Start Form Sample
® O Detail
= [ General
® [ Appearance
® ™ Advanced
¥ f@d Controls
B [ viewa
® ] Detail
# [ General
E {5 Controls
—— ® [ Table
# [ Label
® 3 oDataFieldvalue
Approval
(Manager) Reject /E
Rejected
Task Forms

A Form used to complete a workflow task (also known as a worklist item) usually contains two workflow-specific actions:
one action opens the workflow task when the Form is initialized, and another action completes the workflow task when

the user takes an action on the Form. (Remember that actions are contained in Rules, and these Rules would be con-
figured to fire at the appropriate times.)

The first step is to open the associated task with the "Open a worklist item" action, using the Serial Number to locate
and open the workflow task. This rule is usually executed when the Form is initialized, and would usually also read the
available actions for the task so that these can be presented to the user in some way, normally a drop-down menu. You
can also read data from the Workflow instance, like the Folio or data field values.

This next image shows that when the Form associated with the Approval step is opened, then open the worklist item for
this task. When configuring this Rule, you will have to provide the Serial Number for the task: this Serial Number is a

unique value that is usually passed as a Form parameter. We have highlighted the Serial Number in the screenshot
below to show where is it usually found.
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Note

By default, opening a worklist item allocates the item to this user and they either need to complete the task or
release it.

A Form Rule used to open a User Task worklist item (notice the SerialNo parameter)

@ | & sllix.com/Runtime/Runtime/Florm/Task+ FormrSamplct_Statﬁ Workflows Task&SerialNo=1_20 |2
Folio: First Demo
Activity Name: Approval Task
Instruction: Please action this approval task
Select Action: | ~ |
Approve [ when the Form is Initializing |
Reject Enabled| i >

- When the Form is Initializing
Submit
B [3 # current Workflow Activity is Approval Task

Data Field Value First Demo Open the Approval Task Worklist Ttem
@ Input Mappings @ Output Mappings
1§ Clear All | >
Approve Mapping Destinations Context Browser
& Activity: .Samples\npprowal Worlflow Sample\Approval Task ® [ System values
m Serial Number: i m
St L Tﬁ, Workflow View: [ Top . &
aﬂ - . @~
[ After Submit &
@ Show a Message The item has been submitted., @ [ Appearance
: & [ Advanced
ADDrOval : > . = E,I Parameters
E z Call this Rule None = @ BN Controls
(Manager) Reject
: Navigate To ® [T views
ER Actions:
| '_'..'. Allscate: @ Yes () No

The second part is executed when the user wants to complete the task, normally with a button click event. This part
would use the "Action a Worklist ltem" action to complete the workflow task. You would normally pass through the
action that the user selected as part of the action configuration so that the Workflow knows which way to go next. As
part of the action, you can also update the process Folio and process data field values.

Caution

The Action name used in the configuration for this step must exactly match the Action name defined in the Work-
flow, otherwise the Action will not complete successfully.
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A Form Rule used to action (complete) a User Task worklist item
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Summary
m There are different Rule Actions to interact with Workflows:

m Actions to start Workflows
m Actions to open a worklist item (requires the task Serial Number, usually a parameter in the query string)
m Actions to complete a worklist item (requires the Serial Number)
m You can use the same Form to both start a Workflow and complete a user task later on in that Workflow
m Usually this is achieved with States and changing the behavior (commonly through Rules) of the Form

based on the State
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Integrating Forms with Workflows
T —— >
Integrating Forms with Workflows e
= Start Forms/Views contain Rules that Start a workflow
» Task Forms contain Rules that Open and Complete workflow tasks
» Use States to distinguish the behavior of the same Form
* Approaches:

-4 « Let K2 add the workflow interaction control into the Form (top or bottom)

as « Select “| will configure the actions later” and manually define the Rule

- Actions that open and complete Tasks

» Use a List control (e.g. drop-down list) and configure it to display the
available Actions

= Specify the workflow to start
= Set Folio
= Set Workflow Data Fields

Open the cument Worklist Task (Reguires the Seral Number)
* Populate Fields or Controls based on Workflow Data
= Display the available Actions for the task item in a contral

Task Form: =  Complete the current Worklist Task (Requires the Serial Number)
L . : p
H ' = Submit the selected work item Action

e * (Can updata Folio and/or Workflow Data Fields

In K2, there several ways of configuring the relationship and interaction between SmartForms and workflows. From the
previous topic you should recall that you can think of workflow-enabled Forms in terms of Start Forms or Task Forms. It
is quite common that the Rules that contain the workflow integration are specific in different states of the Form, espe-
cially when you want to use the same Form to start the workflow and in user tasks, or when using the same Form for dif-
ferent user tasks in the workflow.

..| Start Form:
= Starts the workflow

am| Task Form:
"8} Open a worklist ltem
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Selecting how the workflow task integration should be added to the Form

Placeholder - User Form

Specify the Form for this User Task 3 |
SIS I Edit Demo Custom List 1
Context Browser -";.,.
|#] Use Item Reference: [ Ttem References -
Itemn Reference: | [ Demo Custom List 1 - [ Data Fields
& SmartForms
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F P |
B0 Dty s Specfy how the Actions should be displayed

5':"-'Ir“ = wWorkflow View at the of the Form
!L"':: 9 After submit

F'Td . & Show message

“ :,r s Call a Rule

— _ Navigate to

Action Settings... | Data Bindings...

Use an existing list control to display the actions

l Back Hext : Cancel
— Select Control

@ I will configure the actions later.

l Back Finish Cancel

There are three basic approaches to configuring the Start and Task Forms for your workflow:

1.

K2 smartforms

Let K2 add all the workflow integration for you. This is the easiest option but you do not have much control over
the integration. If you select this option, K2 will "inject" the Workflow View panel into the Form.
The Workflow task panel that is injected by K2

Feho: Job- West Coast Sales
Actrvity Hame: Manager Approval
It
Select Action: Select un iben N
jubms
Tile Wikt Caart Sales
| First Mame John
Ladt Hame Do
Empleyment Type full time -
| s1art Date 12r32013 =
Salary 3500000
I Home City e ok =
| Manager Bob Miggio LolF2)
e Cangal
i

Let K2 add the integration, but use a custom control to show the available actions. This is also an easy option,
and you can decide where the actions should be shown to the user (usually, a drop-down list control) and which
Rule the Workflow Actions should be added to. In this case, you will need to add a list control like a drop-down list
onto the Form and then configure the workflow to populate the drop-down list with the available actions for the
task.

Configure the workflow integration yourself by manually editing the Rules and Actions on the Form. This is the
most flexible option and allows you to have complete control over the workflow integration. Once you are more
comfortable with Rules and Actions and Forms, you may prefer to use this option.
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Select this option if you want to manually configure the Form-Workflow integration
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When you select one of the first two options, K2 will "inject" the Rules into the Forms when the workflow is deployed.
When using the third option, you will need to define the Rule integration yourself.

If you want to configure the Workflow-Form integration manually, you will need to use appropriate Rule Actions in

Rules, as shown below.

Configuring the Action that Starts the workflow.
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Configuring the Action that opens the worklist item. Notice that the Serial Number is required.
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Configuring the Action that completes the task. Notice that the Serial Number is required, as is the name of the Action
to execute
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Caution

When configuring the Action that completes/actions a user task, note that the value of the Action Name must
exactly match the Actions as they are defined in the workflow, otherwise the workflow step will not complete as
expected.

Tip

Another approach for using Forms for User tasks is to use the Default User Task wizard, configure the step to use
the Form URL and then set up the Workflow integration Rules manually. We will explore this option in more detail
in the next module.

Summary

m The Start Workflow Action will allow you select a Workflow to start, set the Folio, then the Workflow Data Fields as
part of the wizard.
m The Open Workflow Task Action wizard will allow you to select a Form and then optionally pass data between the
Workflow and the Form.
m There are 3 standard approaches to integrate Task Forms with a Workflow:
m Use the standard K2 Workflow task pane (easiest since K2 does all the integration for you).
m Use a list Control like a drop-down list on the Form (you must configure Rules on the Form to populate the
list control with the task actions).
m Configure the Rules later (this is the most complex approach but allows for most control and flexibility).
m Where required, K2 will “inject” Rules into the Forms when the Workflow is deployed to the K2 server.
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The ltem Reference
T —

>
The ltem Reference Video

* |tem Reference is essentially a “shortcut” to a SmartObject method

' « Usually points to the primary SmartObject that is associated with the
workflow

+ Reference calls the default Read/Load method of the referenced
SmartObject

sa| * Task Forms can use this Item Reference to auto-populate the View with
data

« K2 sets up Rules so that the Reference “just works” to populate the View
with data

= (Can edit the Rules after workflow integration to modify the Item Reference's
behavior

Remember that SmartForms can integrate with almost any data store through SmartObjects. This means you do not
have to define workflow datafields to store the data entered by the user - instead, the data can be stored in some other
system and then accessed through a SmartObject. Workflows can also use SmartObijects to interact with external sys-
tems, so therefore it should be easy to set up a Form-Workflow so that they both can interact with the "primary
SmartObject" for that application. This is exactly what Item References can help with.

You can think of ltem References as a "shortcut" to a SmartObject method that can load the details of the SmartObject
associated with the application. For example, in a customer on-boarding application, perhaps the Customer.Read
method is used to retrieve the details of the customer that is being on-boarded. Think of the customer record as the
Primary SmartObject that is associated with the Forms and Workflow in the application. You can make use of ltem
References so that K2 will do all of the necessary configuration behind the scenes to load that customer record in the
Workflow and the Forms used in the Workflow.

Note that you don't have to use Item References, because you can still define your own Rules for transferring data
between Forms and the Workflow. Item References just make your life a little easier, because they can automatically
set up Rules for Task Forms so that the Task Form is populated with data without you having to do any additional wir-
ing-up, saving a lot of time. Also note that ltem References are available in all the Workflow design tools provided by
K2.

To make use of an Item Reference, select the Create Item Reference option in the Workflow Start wizard.
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Creating an ltem Reference in the Workflow Start Step
Workflow Settings - Workflow Name
i Specify the workflow details .
,J? Name: | Update AD User
X Context Browser
J@ Description: e Here =
El SmartForms

| AD Users Form
B 5 AD user Item

Category: | Workflows

Al Email
Specify the Form that will start the workflow [A] Description
LT (5 2D sers Form| (& Manager
'#| Create Item Reference: :A‘I PrimaryGroup
- |A] Primaryou
Item Reference: | [) AD User Details _AI DisplayName
Specify the folio field {used to identify the workflow instances) |A] Domain

Foli:
l Back Mext Finish Cancel

Now that once the Item Reference exists, you can use it in the Forms for subsequent User Tasks. Behind the scenes,
K2 will add the necessary Rule Actions to populate the Form with the data of the primary SmartObject record for this
instance of the Workflow.

Using the Item Reference in a User Task Step
Setting the Item Reference in a User Task Step

Review Updated Information - User Form
Specify the Form for this User Task

ﬁ =/ Form: | Context Browser

#| Use Item Reference:

&1 Data Fields
Item Reference: I  Item References
; H SmartForms
Specify the Form parameber values
Form Parameter Value
SerialNe

Select the [tem Reference and View

Item Reference: | aD_user_Details

Vi | AD User Ttem

l Back Next F Cancel I

Action added by K2 to populate the Item data
When the Form is Initialized
& then complete the following ane after another
@1 then open the Review Updated Information warklist item (conf

[1 then on AD User Item View, exacute its Initialize method

[4 then on AD User [tem Viaw, exacute its GetUserDetails method (configure ]

You can also easily use the Item Reference in other Workflow steps as well, for example when sending an email to the
new on-boarded customer.

K2 smartforms Page 98 of 244



Using an Item Reference in a workflow e-mail wizard

E-mail

) To: (Y crested By (Ema)|
Subject: m

Context Browser
| £l frem Reforances

Message Format: @ HTHML Plain Text
| verdana =| (10 * B 5 U A [El
Resparse

[Py NS e FeplyDake

ll oK | Cancel

El L4 Hells Wedd
@ 1o
E] Centent Type
[4] Content Type 1d
,ﬂ Title
) Medified
& Created

y B[ Al created By

m Hame
E Email
l';_'-,‘i Walue

= [A] Madified By

[A] version

% Attachments

[A] Respense

[ =0 ReplyDate

Discussion Points:

m An Item Reference is a shortcut to the primary SmartObject record associated with a Workflow-and-Forms applic-

ation.

m In the Workflow-Forms integration wizards, you can tell K2 what SmartObject and what SmartObject method it

should use as the Item Reference for the application.

m The reference is set up to call the default Read (“Load”) method of the SmartObject using the unique ID for the

record in question.
m  Workflows and Forms can then use this Item Reference easily.
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MASTERY CHECKPOINT: SmartForms and Workflows (K2 Designer)

>

SmartForms and Workflows (K2 Designer) e
= Building workflows in K2 Designer
= Using Forms to start workflows
» Using Forms for User Task steps in a workflow

The Workflow Integration Rules

MASTERY CHECKPOINT

This is a checkpoint for the information covered in Part 4 of this module. If you are attending instructor-led training, use
this slide as an opportunity to answer any questions around using SmartForms in K2 Designer-built Workflows.

By now you should know:

How to create Workflows in K2 Designer
How to use Forms to start Workflows
How to use Forms as the User Interfaces for user steps in a Workflow

u
u
u
m The Rule Actions that make Forms-Workflow integration possible

Knowledge-check questions
Q: True or False: K2 applications always require a Workflow component.
Reveal answerA: False, applications do not have to have Workflows.

Q: Could you use the same Form to both start a Workflow and for a user task step in a Workflow?
Reveal answerA: Yes, this is typically achieved with States and Rules.
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Review and Q&A

Review and Q&A Video

* Building an application with K2 Designer
+ SmartObjects, Views, Forms, Workflows

= SmartObject basics
+ Building SmartObjects in K2 Designer
» Using SmartObjects in Views

= SmartForms basics
* Views and Forms
+ List Views and Item Views
* Controls
* Rules

= Workflow basics
* Using SmartForms in workflows
+ Building workflows with K2 Designer

After completing this learning module, you should understand the following:
m How to build applications with K2 Designer using SmartObjects, Views, Forms and Workflows
m How to build SmartObjects in K2 Designer
m How to use SmartObjects in Views
m The basics of SmartForms
Views and Forms
List Views and Item Views
Controls
Rules
Form-Workflow integration

Knowledge-check and review questions

Q: Did your application work as expected when you tested it? If not, could you determine why?
A: (discussion question)

Q: Could you use a similar application in your organization to allow users to maintain their own contact information in
Active Directory?
A: (discussion question)

Q: How would the sample application look in your organization? What would be different in the Workflow? Or the
Forms?
A: (discussion question)

Q: Do you understand the difference between SmartObjects, Views, Forms and Workflows in a K2 application?
A: (discussion question)
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200.YUL: K2 smartforms Intermediate
200.YUL >

Version: 3 Resvision: 1 g
Duration: 5 hours Video

K2 smartforms: Intermediate

Intermediate-level SmartForms concepts

Building more complex Views and Controls
Building more complex Forms and Rules
SmartForm-integrated workflows in K2 Studio
Troubleshooting and Debugging

Packaging and Deploying SmartForm applications
Tips and tricks

P DNRICES, NG ALL RGHTS RESERWLD

The 200.YUL- K2 smartforms: Intermediate training module explains how to build more complex SmartForms and
SmartForm-centric applications with Data, Forms and Workflows. Concepts covered in this training course include:

m Building advanced-mode SmartObjects in K2 Designer

m  Working with Controls like drop-down lists, lookups and picker controls, and populating list controls with data
from SmartObjects

m  Working with more complex Rules and Rule Execution Blocks

Working with editable List Views and other more complex View topics such as Expressions, Aggregations and

Validations

Building more advanced Forms like Header-Detail Forms

Integrating Forms with Workflows built in K2 Studio

Architecture of SmartForms and troubleshooting SmartForms

Packaging and Deploying SmartForm applications

How to implement SmartForms effectively with real-world tips and tricks

Note
You must have completed the 100.YYZ - SmartForms: Fundamentals training module before starting this module,
since this module will be building on your fundamental understanding of SmartForms.
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Module Overview
———| |»
Module Overview Video

Part 1: SmartObjects: Intermediate
« Exercise: Create SmartObjects in K2 Designer
Part 2: Controls and Views: Intermediate

*  Drop-down menus and cascading drop-downs, lookup and picker controls, editable List Views,
aggregations and expressions

= Exercise: Build more complex Views

Part 3: Rules and Forms: Intermediate
» Action execution blocks, States, Rule inheritance, header/detail forms, tabbed forms, validation
» Exercise: Create a Header/Detail Form with Tabs and a Sub-View

Part 4: Building Workflows in K2 Studio and integrating with SmartForms
* Exercise: Build a Workflow in K2 Studio and test the application

Part 5: Creating Reports with SmartForms
« Exercise; Build a custom report with the reporting controls

Part 6: Troubleshooting and debugging SmartForms
= SmartForms architecture, logging and debugging tools
* Exercise: Debugging a SmartForm

Part 7: Deploying SmartForms with Package and Deployment

= Exercise: Creating a deployment package
Part 8: Tips and Tricks

= Real-world tips and tricks for building SmartForms

This module consists of eight parts. The first four parts roughly align with the K2 smartforms Fundamentals course:
SmartObjects, Views, Forms and Workflows. In K2 smartforms Intermediate, we will look into more advanced topics in
each of those areas.

The last four parts will introduce more in-depth topics for SmartForms such as creating reports with Forms,
SmartForms architecture, troubleshooting and debugging and using the K2 Package and Deployment tool. We will fin-
ish the course by discussing some real-world tips and tricks for building SmartForms.

With the exception of Part 8, each part will end with a hands-on exercise where you will have the opportunity to putinto
practice the information covered in that section.

m Part 1 discusses more advanced SmartObject concepts:
m SmartObject associations and why they are used
m Creating advanced SmartObjects in K2 Designer
m Exercise: build the SmartObjects that we will use in the Sales Orders application. This includes SmartOb-
jects that will integrate with external data sources like Active Directory and Microsoft SQL databases.
m Part 2 covers more complex topics around Controls and Views, including:
m Using drop-down menus and cascading drop-downs, Lookup and Picker Controls
m Building Edit Mode List Views
m Using aggregations and expressions
m Exercise: build the more complex Views for the Sales Orders application, including an editable List View
for the order line items
m Part 3 covers more complex topics around Rules and Forms, including:
m Rule concepts like Action Execution Blocks, Rules Inheritance, States and how to implement advanced val-
idation
m How to build header/detail Forms
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m Creating Tabbed Forms and using Sub-views
m Exercise: build the header/detail Form for the Sales Orders application, including tabbed Views and Sub-
views
m Part 4 looks at building Workflows in K2 Studio and integrating them with SmartForms
m How SmartForms integrate with Workflows
m Options for integrating Forms with Workflows
m Exercise: build a simple Workflow in K2 Studio and integrate it with the Forms used in the Sales Orders
application
m Part 5 explains how to build SmartForms-based reports with the reporting Controls
m How to use the available reporting controls in SmartForms to build dashboard-style reports
m Exercise: build a simple dashboard-style report with a SmartForm using reporting Controls
m Part 6 is a more technical section and includes:
m SmartForms architecture and authentication
m Loggingtools
m Troubleshooting and debugging SmartForms
m Exercise: learn how to debug a SmartForm
m Part 7 explains how to deploy SmartForm-based applications and includes:
m Using the K2 Package and Deployment tool to move SmartForms-based applications between envir-
onments
m Considerations when packaging and deploying applications
m Exercise: creating a deployment package
m Part 8 covers some tips and tricks for working with SmartForms, including:
m Tips and tricks for developing SmartForms
m Tipsto improve performance
m Some interesting things that you can do with SmartForms

As you can tell, this is quite an involved module and we will be covering a lot of information, much more than the
100.YYZ SmartForms Fundamentals module. However, at the end of this module you should be able to implement
fairly complex solutions with SmartForms.
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The application we will build in this module
I ——0>
The application we will build in this module Video

»  We will be building a hypothetical Sales Order Entry application
* There will be Data, Forms, Workflow, and Reports components in the application
Data
+ SmartObjects to integrate with a SQL database and Active Directory
* SmartBox-based SmartObjects to store the order information
82/ * Forms

* “Sales Order Header" Item View for the customer details and order information
« “Sales Order Line Items” List View for the items in the order

Views will use expressions and drop-down menus

A Header-Detail Form to capture the order information
Tabs to show additional information

-

== * Workflow
+  We will build a simple 1-step approval workflow in K2 Studio
«  Workflow will conditionally start based on the total amount of the order

2= * Reports
+ Adashboard-style report that uses the reporting controls available in SmartForms

As with other learning modules, we will be building an application to apply the concepts covered. In this module, we will
create a hypothetical Sales Orders application for our fictional Denallix organization. The primary focus for this applic-
ation is on the Data elements (where we will be using several different data sources) and the Forms elements (where
we will create more advanced SmartForms, including master/detail Forms, Tabbed Forms and more advanced Rules).
While this is not a generic application you may find useful in your organization, you can still rebuild the application in
another K2 environment if you wish to practice.

Our Sales Orders application will have Data (SmartObjects), Forms (SmartForms-based Views and Forms), Workflow
(builtin K2 Studio) and a custom Reports component.

Data

This application requires six SmartObjects for its Data components. The first SmartObject (AD Sales People) will be
connected to Active Directory and will provide the values for Sales Person Picker Control. The next three SmartObjects
(Regions, Customers and Products) are lookup SmartObijects that will be connected to an external Azure

SQL database, and will provide the Form field values for the Regions, Customers and Products drop-down lists. The
final two SmartObijects (Sales Order Header and Sales Order Items) will be SmartBox SmartObjects. The data entered
when capturing a new sales order will be saved into these SmartBox SmartObjects; all the other data is essentially
"lookup" data that is used to populate Controls with values.

The diagram below illustrates the Data objects used in this application, their respective Data Sources and the rela-
tionships between the SmartObjects.
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AD Sales People
Used In Data Source
=] Active Directory Sales Order Header
Used In Data Source
L Slmns K2 SmartBos Sales Order Items
- . |otE
Ermnall Tt — Used Inm Data Source
Manager Text Columns E K2 SenarBox
14 AutoNumber
Region Text 1
Customier Text many Froperties
= many |Sales Person Text id Number
Reglans Order Date Date HeaderlD Hurmber
— Ship Date Date P'“"“‘f' Text
Uzed In Data Soures ™ | Purchase Order Number Text Cuantity Hurnber
Azure SOL DB 5% Tax Decimal Unit Price Decimal
L Sub Total Decimal Row Total Decimal
TatalDue Decimal FRARY
Properties
RegicnlD Autonumber g::'";‘"" 'T‘:"l" Text .
RegionName Test = '
RegionVPLoginName Taat many Pruducts
1 Used In Data Source
Azure S0 DB
Customers =]
I Used In Data Source
d Proaperties
—L:E:: a QJ: Asure 0L D8 ProductiD Autanumber
ProductMame Text
o,l': Woerkfiow Properties Description Long Text
CustomerlD Autonumber = =
a L CustomerName Tant flm; i g:--m:
ContactPerson Tant DI“ — e
seontinued TrueFalse
Reports o,
AccountManager Humbser
DenallixRegion Murmnbsr

The screenshot below illustrates how the SmartObjects will present their data on the Sales Orders Form.

' Customer and Invoice Details  SmarfBox SmartObjects store the o)

subrpitted form content. —]
Customer Details

Region: | Americas

% Is Customer: | Booker and Co. =

Sales Person: | Brandon Brown

Order Date: [5/1/2015

Ship Date: [5/8/2015

$20,250.00)

Comments: |
_ _ $1,012.50)
status: | Total Due: | $21,262.50|

Item Details

_ SmartObjects provide values for drop-down
¢ Add [ Y Edit X Delete lists and Picker control.

Selected Filter: | Default 4.1 Quick Search: [All fields ]| | &

Product Quantity Unit Price Row Total
Widget 15 150.00 2,250.00
Thingamabob 10 1,800.00 18,000.00

Items Total %$20,250.00

Forms
This application will consist of two Forms that will be used for the order entry and approval steps. A third Form (not part
of the Workflow process) will display custom reporting Controls in a dashboard format.

The Sales Orders Form will contain two Views. The first View, an Item View, will be used to capture the customer and
invoice details. The second View, a List View, will contain editable rows to capture the items that are being ordered. The
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Customer drop-down list will be configured so that it only displays customers associated with the Region that has been
selected. There are a number of expressions and Rules that we will apply to perform calculations and populate fields.
For example, when a product is selected from the drop-down list, the price will automatically be called to the Unit Price
field. As items are added, the Sub-Total, 5% Tax and Total Due fields will be automatically calculated.

This Form will also contain a tabbed Form displaying the Customer History and a Sub-view which will display the details
for the customer selected.

The Form used to capture the Sales Order entries

Customer and Invoice Details Item View for capturing customer/invoice details.
Reglon: | americas - Customer Details
Sales Person: (g Customer: | Booker and Co, -
Order Date: | 5/1/2015 m Invoice Detalls
Ship Date:  5/8/2015 Purchase Order Number:  ABC-123
Comments: Sub Total: £20,250.00
5% Tax: $1,012.50
Status: Total Due: $21,262.50
Item Details List View for capturing the items ordered. &
< add [y Edit X Delete
Selected Filter: | Default = 11 Quick Search: |All fields - o)
Product Quantity Unit Price Row Total
Widget 15 150.00 2,250.00
Thingamabob 10 1,800.00 18,000.00
Items Total $20,250.00

The second Form is used by the approving manager if the sales order requires approval. Along with the original Form
content, K2 has added a third View (Workflow) containing the action options (Approved or Not Approved) along with a
submit button. The Workflow View is at the bottom of the Sales Orders Form, which is a configuration we will set during
the Workflow build.
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The Manager's Approval Form containing the Workflow View

Customer and Invoice Details -
Region: | Americas i [ customer Details
Sales Person: | Brandon Brown ['E] o Customer: |Baoker and Co. ~|
Order Date: | 5/1/2015 I Invoice Details
Ship Date: '5,'3;2015 ' Purchase Order Number: [ABC-123
Comments: Sub Total: $20,250.00
5% Tax: $1,012.50
Status: | Total Due: | $21,262.50|
Item Details -
¢ Add |7 Edit X Delete
Selected Filter: | Default = | . 1 Quick Search: |All fields = | &>
Product Quantity Unit Price Row Total
Widget 15 150.00 2,250.00
Thingamabob 10 1,800.00 18,000.00
Items Total $20,250.00
Workflow
Folio: | Brandon Brown
Activity Name: [
Instruction: Approved
Not Approved
Select Action: [ -

Workflow

The diagram below represents the logical flow of the process in our application. In this scenario, we will add a con-
ditional Rule to the Form so that the Workflow is only started if a certain set of criteria is met, otherwise the sales order
will just be saved. Of course, real-world Workflows are usually much more involved than the one we are building here,

but we are mostly interested in the integration between the Workflow and SmartForms, rather than building a very com-
plex Workflow.

There are two swim-lanes for User Tasks. The first is the Form Originator, or the person submitting the Form for the
firsttime. The second swim-lane represents the User Tasks, in our case this will be the Form Originator’s Manager who
must approve the sales order if the amount is greater than $10,000. The third lane represents System Tasks, or tasks

that K2 will manage behind-the-scenes. The fourth lane represents Form Rules which are performed outside of the K2
Studio-generated Workflow.
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Logical representation of the Sales Order Workflow

Waorkflow System
Tasks

m

E Upsn submit, a Rule on the

‘%’ Form determines whether or

o not the workflow should start.

E

o

e
-
[
w
=2 Approval Tagk
z 2 Aggh Approval
an srigned to Sabes Decision
E = Person's Manager Not Appreved
]
2

Approved
e —
o
Set Status to Email Originator
Processed n st

Form Rules

AMGUNT GVeT Yes = Start Workflow
510,0007

Mo - Do Mot Start Workflow

Se151atus to
Processed

Reports

In this application, we will use the reporting Controls found in K2 Designer to create a dashboard-style report. We will
add two charting Controls to a new View and then a new Form. The first chart will display the number of sales orders

submitted, and the second chart will display the status of submitted Workflows.

The screenshot below shows the eventual custom report SmartForm that we will create for this Sales Orders applic-

ation.

20
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i0

Instance Count

= P
L= 2 B =

Instance Count
=
=1

L

0

Sales Orders Reports

MNumber of Sales Orders submitted

Sunday Monday Tuesday Wednesd...

Waorkflow Status

1
Approved Deci... Manager Appr...

Not Approved...

Thursday

Friday
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PART 1: SmartObjects: Intermediate
=== .

Video

PART 1
SMARTOBJECTS: INTERMEDIATE

v Registering Service Instances

¥ Building advanced SmartObjects that integrate with SQL Databases and
Active Directory

v Creating Associations between SmartObjects

In Part 1 we will look at intermediate-level SmartObject concepts including:

m Registering Service Instances

m Manually creating advanced-mode SmartObjects in K2 Designer that integrate with back-end systems like SQL
databases and Active Directory

m Creating associations between SmartObjects and why you would want to do so

Atthe end of Part 1, we will do an exercise to create all of the SmartObjects that are required for our Sales Orders
application.
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SmartObjects Architecture (refresher)

SmartObjects Architecture (refresher) —
Providers K2 Environment
Serwce T!,.-'pn? [5&].] - i SmartObjects P I

)= Service Instance f "' e

F;narm_- _ Finance m /m

s0L Database \ / Service Objects e
Accounts { SE'WI-CE‘ Efﬂkf‘f E REPORTS

| SQL Broker dil | m ;

. /{, ............. " \m

Service Instance

HR HR Database

SQL Database Service Objects -
LeaveHistory |

LeaveHistory |  FORMS

Employees

———— | - o
@ Service Instance L

: Denallix365 Domain A | WORKFLOWS
Arure Active |

Directory " |_AAD Broker dil [T~w{| Service Objects -
i A A - - 2 User

B
| | Service Broker |

Note
This is a refresher of the SmartObjects architecture we discussed in the K2 Core training course. If you recently
completed that course, you can just skim over this topic.

Note
This topic contains fairly technical content. It is not critical to understand everything in the slide, as long as you are
familiar with the basic architecture of SmartObjects.

The terms are important to understand if you want to know how to integrate specific back-end systems with
SmartObjects and will be creating SmartObjects to interact with other systems.

Service Objects, Service Types and SmartObjects are all components of K2 SmartObjects that allow K2 to connect to
and interact with Data Providers and Data Consumers. Service Types are specific Data Providers such as Active Dir-
ectory, Oracle Databases or Microsoft SQL Databases.

Sometimes you may need to configure an instance of a Service Type (this is called a Service Instance) because you
have to provide a connection string so that K2 knows how to connect to the provider you want to interact with.

Service Objects are just an internal representation of the items that K2 discovered in the Data Provider. Service Objects
are the Properties of the SmartObject.

Consider the diagram in the slide above. Here we have a SQL database for Finance. We have an instance of the SQL
service that is configured to point to the Finance SQL database. Registering the Service Instance will discover the avail-
able tables, views and stored procedures in the target database and generate Service Objects for those artifacts.
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Then, we can either auto-generate SmartObjects for the Service Objects, or manually create SmartObjects using K2
design tools.

Next, we add another Service Instance of the SQL Service Type to expose an HR SQL database as SmartObjects. The
same discovery procedure follows the entities in the target database, and are exposed as Service Objects. We could
now generate or manually create SmartObjects for those Service Obijects if we wanted to, but we don’t have to.

Finally, we use an instance of the Azure Active Directory (AAD) Service Type to expose user data that lives in our Azure
Active Directory domain for Denallix. Again, this creates Service Objects for the entities in the AAD system.

We can combine Service Obijects to build up Composite SmartObjects: in this case, we are combining data from the
Azure AD store and the Employee database to create a logical “Employee” SmartObject that combines data from both
systems (and represents it as a logical business object to the consuming Forms, Workflows and Reports). (If you are
familiar with SQL, Composite SmartObjects are similar to JOIN statements for SmartObjects except that the data could
come from different systems).

What is important is that Data Consumers don’t know anything about the underlying systems. As far as they are con-
cerned, they “talk to” an abstracted yet consistent set of business entities where K2 takes care of the integration behind
the scenes.

Summary
m Service Instances are used to point a Service Type to a specific data source, for example registering an instance
of the SQL Server Service Type to point it to the Finance database.
m Registering a Service Instance will discover the available artifacts in the target system, such as SQL database
tables and stored procedures.
m You can then manually create or generate SmartObijects for the artifacts in the target system.
You can have multiple instances of the same Service Type that each point to different target systems.
m You can combine data from multiple Service Objects to create Composite SmartObjects that combine data from
different systems as well.

K2 smartforms Page 112 of 244



SmartObject Associations (refresher)
I
SmartObject Associations (refresher) Video

#s * Associations are defined on a SmartObject

2/ * There must be a joining property between the SmartObjects
(e.g. Employee.DepartmentlD = Dept.ld)

= Association types
* One-to-One Employee

Employment
Contract

= Many-to-One | Employee P— Department

Time-Off
» One-to-Many | Employee [—€ Igf“}r

* Many-to-Many| Employee H Skill

* Associations are primarily used in Forms and Reports for auto-
generation purposes

* Note: Too many Associations on one SmartObject can impact
performance

Note
This topic is a refresher of content previously covered in the K2 Core training course. Take a moment to refresh

your understanding of SmartObject Associations since we will be using them in the exercise for this part of the
training module.

SmartObject Associations are used to create logical relationships between different SmartObjects. These associations
support different kinds of relationships between SmartObjects and are typically used in user interfaces. For example, a
SmartForm may use an association between the Employee SmartObject and the LeaveEntries SmartObject to display
all leave taken by employees. In another example for Workflows, you can use SmartObject Associations to start a sub-
process for each line item in the Product SmartObject that relates to a specific SalesOrder SmartObject.

Associations are always defined between two SmartObjects, but there is no restriction on the number of associations a
SmartObject may have with other SmartObjects.

Note
Associations are not the same as referential integrity and do not implement referential integrity. Associations are

merely additional information that describes how a particular SmartObject relates to other SmartObjects, and is
mostly used when you are designing Forms and reports against that SmartObject.

Consider the example association diagram shown below. The Employee SmartObject has associations with both the
LeaveBalance SmartObject (One-to-One Association) and the LeaveEntry SmartObject (One-to-Many Association).
There is a common property called Employee Id that can be used to "match" Leave Entries and Leave Balance with an
Employee, based on the Employee Id. Using these associations, designers can create a Form which combines data
from all three SmartObijects. For example, to create a report for an employee’s current leave balances and the leave
taken by the employee.
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Using a common property to define a SmartObject Association

LeaveEntry.sodx
Properties
LeaveEntryld
| < Employee Id
Leave Type
Employee.mdx Dne—to-rﬁ-anv Start Date
Association End Date
HoursTaken
Properties 4
Employeeld
HireDate
LoginName
FullMame One-to-One
Manager T
Department Assoclation LeaveBalance.sodx
Properties
Employee Id
Vacation Leave Balance
Sick Leave Balance
Discretionary Leave Balance

The association is defined using a wizard (shown in the screenshot below).

Defining an association for a SmartObject
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Defirer the dELa IS SEtwoes the STanDbRe: Hame L Eewnd To
= Each Enplopew hat o vrgle Department. =] Text
= Tmployes can hav Dheparimead fmartOtect Frall Kt Te
- Esch Department -'s Emplayee - .
Y + Department < vy Emyployes Smartitiects I:“_‘ 5 Er— — I

Selort Mhe SEarmOintit 10 dASSCE with e Durest SmatDB bnd deline the relatodihn
Between Biern. & ik SranObject is crested fae MM niatonips.
e

K2 provides the following types of SmartObject Associations, and you can create the associations in tools like K2
Designer and K2 Studio.

Association . . .
Design environment settings Example
Name
One-t0-One Each SmartObject 1 has a single SmartObject 2 Each
Each SmartObject 2 has a single SmartObject 1 employee
has a single
Employment

contract, and
each Employ-
ment con-
tract has a
single
Employee.
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Many-to-One Each SmartObject 1 has a single SmartObject 2
Each SmartObject 2 can have many SmartObject 1 SmartObjects

One-to-Many SmartObject 1 can have many SmartObject 2 SmartObjects
Each SmartObject 2 has a single SmartObject 1

Many-to-Many SmartObject 1 can have many SmartObject 2 SmartObjects
SmartObject 2 can have many SmartObject 1 SmartObjects

For Many-to-Many relationships, K2 will automatically create a linked SmartOb-
ject (sometimes called a “hamburger” table) to represent the many-to-many rela-
tionship.

An employee
can have
only one
department,
while a
department
can have
many
employees.
An employee
can have
many time-
off entries. A
time-off entry
can have
only one
employee.
An employee
can have
many skills,
and a skill
can belong
to many
employees.

Caution
Using too many associations on one SmartObject could impact performance, so it is not recommended to add

associations just for the sake of adding associations. There are some cases where adding associations can be
helpful when you are building SmartForms, which we will look at in the next topic.

Summary

m SmartObject Associations are essentially relationships but do not have any referential integrity.
m You don't have to define relationships, but doing so can make your life a little easier.

m Associations are primarily used so that SmartForms and reports can auto-generate Controls based on the rela-

tionships.
m Too many associations could impact runtime performance.
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How SmartForms use SmartObject Associations
——— | p
How SmartForms use SmartObject Associations |-

==/ = Auto-create drop-down menus and Lookup controls
==, = Auto-create List display fields in List Views

==| * Drag associated SmartObject properties from the Context
Browser into:

= Control values

* Expressions

* Display values for lookup controls (e.g. drop-down menus)

* Rules

= Workflow SmartForm wizards

K2 smartforms can leverage the associations you have defined between SmartObjects in various ways to make your
life as a Form designer easier.

Auto-create Drop-down menus and Lookup Properties

The most common approach is to use an association SmartObject as a “lookup” property, as we described in the pre-
vious example where the Department SmartObject becomes a Lookup-style drop-down menu because of the asso-
ciation between the Employee SmartObject and the Department SmartObject. Generated Views will automatically use
a drop-down menu for Lookup-style SmartObjects, but of course, you can add your own drop-down menus or display
the association in some other way.

An auto-generated View automatically includes the associated SmartObject as a drop-down menu

Billing Address Linel Billing Address Line2 Allow Empty Sele_. [+

= Data Source

Billing Address City
|

Billing Address Postal Code

Account Manager

Read

Billing Address Country

Ratng

Regean Name

Type

Items
SmartObject
Method

Value

Leckup SmartObj
Leokup Method
Sowrce Join Prop
Leckup Join Prop

a] SmartObject

Employes
List

Employesld
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Auto-create List Display fields in List Views

When you create a List View for a SmartObject with associations, the K2 Designer will automatically insert a List Display
field for the associated SmartObject. You can then use the Data Source editing tool to decide which property (or com-
bination of properties) to show in the List. In this example, we want to show the Account Manager’s LastName, First-
name in the Customer List View. Because of the association that exists between the Customer SmartObject and the

Employee SmartObject, we have the option of displaying another property from the Employee SmartObiject, not just
the ID of the Employee associated with that customer.

Using a List Display Field in a List View to show an associated SmartObject’s Properties
View Camvas Toalbox

AGMANLEELINE

|#] Customertd
_,';l Customeriame
RContadPercnn

Customer Mama Contact Person  Telephone t Manager Regon [& Fetes | @ Methods | &1 Controls
CustomerName ContactPerson  Takephond L )| [List :
Display] Properties
CustomerName ContactPerson  Telephone t Desplay) ;;F;'M. Field Atceurtilanager
C G Data Type #| Mumber =
Customeriame  ContactPerson  Telephone t Disp ;':;u’- g I
+ - Tooltip
CustomerName ContactPerson  Telephone [List ] E?;lar" Taot
CustomerName  ContactPerson  Telephone £ Dusplay) i;-f;IJ;' 2 0nks Sowrce
: SmantObject ' Emgloyee
Methed List
o1 Loockup SmartObj
Walue Employesld
Lockup Mathod
Source Joun Prog

Lockup Jon Prop.

Display (LastName], [Firstiame]
= General

To show values from an associated SmartObject on a List View, drag the ID field onto the List View, then select the
Body tab in the Properties pane to edit the Data Source for the List Display field. Select which properties (or com-
bination of properties) you want to display on the list.

Dragging the ID of the associated SmartObject onto the canvas

View Canvas Toolbox
F r.i »E |_£| | A PUBmELNITaS
s Marriad
) TerminabionDate
Hire Date First Nama Last Name r:iam leDepartmentDEBased De ﬂmen'tNum: i DR
e = Al Postaladdressline?
41122012 Fargt Nama Last Name [List Display)) 1 PastaladdressCy
4/12/2012 Frst Name Last Name [List Display)f | [A] PostaldddressStateProvince
Al PostaladdressCountry
4712/2012 First Name Last Name [List Displa 1
. b . il A | PostaladdressCode
4f12/2012 First Name Last Name [List Display 1§ Departmentld
4f12/2012 Frst Name Last Name L [List Display) || [GE Ficlds | g2 Methods =i Controls)

Properties

The Context Browser

When you are designing a View for a SmartObject with associations, the associated SmartObject’s Properties and
Methods can be available in the Context Browser. In the example below, we are working with a View for the Customer
Details SmartObject. Since the Customer Details SmartObject has an association with the Employee SmartObject, we
can use properties from the Employee SmartObject in Controls, Expressions and Rules.
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Using the associated SmartObject’s Properties from the Context Browser

Add Expression

Expression Header Context Browser

Nasn: |[DemoExpressionl & £ system values
# ) Environment Fields

Expression Detalls .
= 7] customer Details

D clear | (P Clear all | [v] validate S & conwols
[ Employee Loginhame & [ customer Name Label

@ [ Account Manager Label
8 E AccountManager List Display

Associated SmartObject

(3 Employee Employeald

‘Al Employee. NationallDNumber
T Employee BirthDate

T Employee. HireDate

A Employee Gender

Al Employee LoginHame I

5 context | g Operators

@ -

Note

You can view the associated SmartObject in the Context Browser as long as the associated SmartObject is used
in at least one Control on the View. This is because of performance considerations: K2 will not automatically
retrieve the data from an associated SmartObject if that SmartObject is not actually used anywhere on the View.

You do not have to define an association to show data from another SmartObject on a View. You could, for example,
select data from any SmartObject List or Read method to show in a List View, as long as there is some property in the
primary SmartObject that you can use to “join” to the secondary SmartObject. Defining associations is just easier
because the View designer will discover the association and automatically configure the display value for the List Dis-

play Control.

Be careful of the association type, though. It doesn’t make sense to try to show a one-to-many association on a List
View. For example, it doesn’'t make sense to create a List View of employee data and then try to add a column to that

list to show a list of the leave entries of each employee in the List View.

To add data from an external SmartObiject, drag a List Display Control onto the View design canvas and then configure

the Control's data source for the relevant SmartObject.

Configuring the data source of the List Display Control on the List View

m :
b

SmarmObject: u] SampleCepartmentDEBased - %\
Method o Lt = \
Valug i Department!d - —

@ Show ibems from the selected SmartDbpect

rrhqp'.wv. [Dapartmssntiame | ...]

Show kems from an assocated SmannDbject Tata 5

Summary
m SmartForms can make use of SmartObject associations in the following ways:
m Auto-create drop-down menus and Lookup Controls
m Auto-create List Display fields in List Views
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m The Context Browser
m The associated SmartObject’s Properties and Methods can be available in the Context Browser for
use in mappings, display values, expressions, rules, etc.
m For performance reasons K2 will not automatically retrieve the data from an associated SmartObiject if
that SmartObject is not actually used anywhere on the View.
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MASTERY CHECKPOINT: SmartObjects Intermediate

SmartObjects: Intermediate Video

= Registering Service Instances
» Creating advanced SmartObjects in K2 Designer
= Creating associations between SmartObjects

MASTERY CHECKPOINT

This is a checkpoint for the information covered in Part 1 of this module. Use this topic as an opportunity to answer any
questions around SmartObijects, especially advanced SmartObijects.

After completing Part 1 you should know:
m Why and how to register Service Instances
m How to design advanced-mode SmartObjects in K2 Designer
m How to define associations between SmartObjects
m The difference between storing and retrieving data from some external system vs. storing and retrieving data
from a K2 SmartBox.

Knowledge-check questions

Q: Why do you have to register a Service Instance when you want to integrate with an external system?

Reveal answerA: The Service Instance tells K2 how to connect to that system, including what security credentials to
use. Registering a Service Instance also discovers the artifacts in the external system and exposes them as Service
Obijects, so that you can create SmartObjects from those Service Objects.

Q: What are some of the associations you can define between SmartObjects?
Reveal answerA: One-to-one, one-to-many, many-to-one, many-to-many.

Q: Why would you want to define associations between SmartObjects?
Reveal answerA: It makes life easier when working with the SmartObjects in things like reports, and makes it easier to
design Views and work with the associated SmartObijects in things like Rules and expressions.

Q: How is a SmartBox SmartObiject different to SmartObjects that integrate with other systems?
Reveal answerA: A SmartBox-based SmartObject stores its data in the K2 Database in a table that is created by K2 for
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that SmartObject. SmartObjects that integrate with other systems do not store data in K2, instead, they retrieve their
data from that external system.
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PART 2: Controls and Views: Intermediate
T | >

Video

PART 2
CONTROLS AND VIEWS: INTERMEDIATE

¥" Using Drop-Down lists
¥ Lookup and Picker controls
v Working with Edit-mode List Views

¥ Using Aggregations and Expressions in Views and List Views

In Part 2 we will look at intermediate-level concepts when working with Controls and Views, including:
m Using SmartObjects to populate the values in drop-down lists
Configuring cascading drop-down lists
Working with Lookup and Picker Controls and using SmartObjects to populate Lookup and Picker Controls
Working with Edit-mode List Views, and defining the Edit Row vs. the Display Row
Using aggregations and expressions in Item Views and List Views

At the end of Part 2, we will build two of the Views used in our application: the Sales Orders Header (item) View and the
Sales Orders ltems (list) View.
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Using SmartObjects to populate drop-down lists
e
Using SmartObjects to populate drop-down lists |1
1. Select the drop-down list's Data Source Property
2. Select the SmartObject List Method to use
3. Select the Value property
= This is the "system value"/"ID" that is usually saved somewhere

4. Select the Display property
= (Can combine display properties

Tip: When associations exist, K2 can auto-create drop-down menus

T I —
@ Uue & TRt i dats v
. i i
P—— i Lt -
Skon o Lrrpisreatd -
B Bepm BT WO T DT T
= ] =
Dinglay Moy et Brarras
e A e :
o Ergaryeatad
A st I DhasTSer
Bt
R
A e
[T e
& Freters
A Lo

You can use any SmartObiject List method to populate a drop-down menu with values. If there is a many-to-one rela-
tionship between SmartObjects, K2 can automatically generate a drop-down menu populated with the “lookup”
SmartObject’s data, but of course, you can also add drop-down lists to the View manually and configure the data
source for the control quite easily.

Remember that when you have defined associations between SmartObjects, K2 Designer will generate drop-down lists
based on those associations where appropriate. However, it is not required to define associations in order to populate
drop-down lists. You can always set the data source and Rules for a drop-down list manually, as described in the
sequence below.

1. Use the Data Source Type property for a drop-down list to open the data source picker window.

Telephone Number: Properties

e Toolp
Department: .
=] Settings

Manager: | [ | Allow Empty Sale.,. |«

=1 Data Source
Type (None) -
Items

SmartObject
Method

Walue

Lookup SmartObj...
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2. Select the SmartObijects and the Method to use to populate the drop-down list.

Configure Data Source A

Use a static list of values in the control

& Use a SmartObject as data source

SmartObject: DemoEmployes
Mathod: o List -
Value: i Employeald -

& Show items from the selected SmartObject
Display: [LastMame], [FirstName]

Show items from an assotiated SmartObject

Filter the data according to another control's value

1@ a]4 Cancel

3. Select the Value property (this is usually something like an ID and is usually saved somewhere in the primary
SmartObject, such as the CustomerlID in the Sales Orders application).

‘ Configure Data Source X

Use a static list of values in the contral

@ Use a SmartObject as data source

SmartObject: DemoEmployas
Method: g List -
I Value: By Employeald - I

@ Show items from the selected SmartDbject

Display: [Lastiame], [FirstName]

Show items from an assoaated SmartObject

Filter the data according to another contral's value

|@ oK cancel
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4. Selectthe Display property or properties (this is the value displayed to the user).You can combine multiple prop-
erties to make a more friendly display name, for example LastName, FirstName

Configure Data SoUrcH X

Ui & static list of values in the contrel

@ Use a SmartObject a5 data source

Smartobject: DemeEmployes
Migthiod i List L
Wialisg Gr Emplayealid L

@ Show @ems fram the selected SmartOhpect

Il'xip'a'r. [Lasthamme ], [Firsthbme] [ m

Configure Item Display

Display ltems Context Braveser

(AT, AT SJEy——
+r Emrployeeld
A NationallDumber
0 BimhDate

Fdta 3 HreDate

N Gonder

A Lognbiane

_-\' Firsthame

A Lasthsme

§, muddialniiats

— [ o Cancel
5. Behind the scenes, K2 will set up a Rule Action to populate the drop-down list with data when the View is ini-
tialized. You can edit that Action if you like.
Summary
Select the drop-down list’s Data Source Property
Select the SmartObiject List Method to use

Select the Value property (this is the “system value”/’ID” that is usually saved somewhere)
Select the Display property (you may combine several properties if you prefer)

LN =
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Configuring cascading drop-down lists
>
Configuring cascading drop-down lists Video

1. Determine the common property between the two data sources
example: Country. DenallixRegionld = Region. Regionld

2. Setup the first drop-down's data source
example: Region drop-down

3. Set up the second drop-down’s data source
example: Country drop-down

4. Configure the Filter option for the second drop-down menu
example: filter Countries based on the selected Region

Itis a common requirement to implement “cascading drop-down lists” to make data entry easier for users. Here is an
example: suppose there is a list of Regions (Americas, EMEA, APAC and so on) and a list of Countries (USA, Canada,
UK, France, China, and Australia, etc.) defined for your organization. Perhaps the list of countries is large and we want
to give users some mechanism to reduce the list of options, or maybe you want to ensure that when the user selects a
region, they can only select a country from the list of countries assigned to that region. A cascading drop-down is a

good approach to solve this requirement: let the user select a region first and then filter the list of countries based on
the region that the user selected.

The "cascading drop-down lists" concept is easy to do with SmartForms by using the option to filter the data in the con-
trol according to another control’s value. Let’s see how to implement the requirement described above: we want to
show a list of regions and then, depending on the region selected, show a list of countries in that region.

1. Ensure that there is a common property between the two data sources

Identify the common property that will allow you to filter the list of items in the second drop-down list based on the value
selected in the first drop-down list. In this example, the common property is Country.DenallixRegionld and Region.Re-
gionld - the list of countries will depend on the RegionID value of the region selected.

sSmartObject Designer ([Denallix].[Country]) > Define Properties |
@ Introduction @ Details @ Define Br ties & Methads ) Cx
& Properties | @ Mathods SmartObject Designer ([Denallix].[Region]) > Define Properties
% add [ ] @ Remove a1 @ Introduction @ Details @ Define Properties & Methods @ ¢
- Ll 'y b
Propert Method
Name Description Type T Properties | @ Me 5
o ; Add R an
Coumnytd Key Property ¥ Automumber % [*) @ Remove &
CountryMame .'.'i._ Text Name Description Type
(cenasicregionid & Number Y Regiontd Ky Property By Ausomanied
RegionName A Taxt
RegionvVPLaginMame .-'i Text
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2. Set up the first drop-down’s data source

Configure the first drop-down list’s data source first (think of this as a "parent” drop-down). In this case, we are setting
the Region drop-down data source. This is done in the same way as before: just select the drop-down menu and then
configure the data source so that the Control is populated by the relevant List method.

Use a static list of values in the control

@ Use a SmartObject as data source

SmanObject: &) [Denallix].[Region]
Method: i) List -
value: E) Regionld -

@ Show items from the selected SmartObject

Display: [RegionName]

Show items from an associated SmartObject

Filter the data according to ancther contral's value

| oK Cancel

3. Set up the second drop-down’s data source
Next, configure the second drop-down list’s data source (think of this as the "child" drop-down). Here, we are con-
figuring the Control so that it gets the list of countries from the data store, the same as you did for the first drop-down.

Configure Data Source

Use a static list of values in the control

@ Use a SmartObject as data source

SmartObject: @) [Denallix].[Country]
Method: i) List -
Value: B Countryld =

@ Show items from the selected SmartObject

Display: [CountryName]

Show items from an associated SmartObject

Filter the data according to ancther control's value

I oK Cancel

4. Set up the Filter option for the next-level drop-down menu

Once you have set up each drop-down list's data source, go to the second drop-down menu, and select the Filter the
data according to another control’s value checkbox to filter the list of child drop-down values (Countries) based on
the ID of the value selected in the parent drop-down (Regions), as shown below.
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Configure Data Source

Use a static list of values in the control

@ Usze a SmartObject as data source

SmantGbjest: 8] [Cenalicc].[Country]
Method: iy Lest -
walue: ¥ Countryld -

@ Show tems from the selected SmartObject
Chsplay: [CountryName]

Show téems from an assotated SmartObject

« | Filter the data according to ancther control's value

Parent Control: Region Drop-Down List -
Parent Jomm Proparty: Regionld
Child Join Proparty: DenallixRegionld -

Ok Cancel

Behind the scenes, K2 will add a Rule to the Form that will fire when the first drop-down list is changed. This Rule will tell
the second drop-down list to refresh itself, and filter the values in the list based on the ID of the item selected in the first

list. You don’t need to define or configure this Rule yourself: it is done automatically for you, but feel free to adjust the
Rule if necessary.

The cascading drop-down Rule added by K2
Rule Definition

When Region Drop-Down List 15 C

= i always

I then populate list contral Countries Drop-dowr with data

Summary

Determine the common property between the two data sources
Set up the first (parent) drop-down’s data source

Set up the second (child) drop-down’s data source

Configure the Filter option for the second (child) drop-down menu based on the value selected in the first (par-
ent) drop-down.

NS
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AutoComplete, Lookup, and Picker Controls
I -
AutoComplete, Lookup, and Picker controls vt

as = Use AutoComplete, Lookup, and Picker controls to search for/resolve
items in large lists

* Use ANY SmartObject List method (not just users!)
#s| * Data Source and Properties
= Filter: Which SmartObject Properties to search/filter on
» |dentifier: Which SmartObject Property to save (“value”)
» Display: Which SmartObjects Properties to display

» Picker control can save single or multiple selections

While drop-down lists and cascading drop-down lists are a useful mechanism to allow end users to select data from
small lists, sometimes you have a very large data set where it is more practical to give the user some way to search for
and then select a value. There may also be a requirement to let the user select multiple items from a large set of data.
Because drop-down lists are not very user-friendly for very large data sets and cannot allow multiple-item selections,
SmartForms provides AutoComplete, Lookup and Picker Controls that can be used to search for records in a large
data set.

The AutoComplete, Lookup and Picker Controls work very similarly. (The major differences are that the AutoComplete
and Lookup Controls are used to select a single value based on a single search property, while the Picker Control can
be used to select multiple items that can be searched for using multiple properties.)

The AutoComplete Control is a "search-as-you-type experience, where K2 will attempt to find records as the user types
text into the Control. The Picker Control is more like a “resolve” or "search" experience where a user can just start typ-
ing a value into the Control and click the “Resolve” button or hit <ENTER> to find a record containing the value typed in,
or they may click the search icon to launch a dialog box where they may search for records. The Lookup Control
requires the user to open a Sub-view to select the record, and you (as the Form designer) need to create the Sub-view
and configure the Rules to pass the data back from the Sub-view to the Lookup Control.
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AutoComplete, Lookup and Picker Controls

AufoeComplete

Bran] =
Brandon Brown ]

|
'i—r AutoComplete: “search-as-you-type’

Type-and-Search or Type-and-Enter —

Picker:

to resolve value

Lockug Brandon Brown
s
Selected Fiter: Default | L) Quick Seanch: | AN feclds -
Hame Emad . Descripticn
DENALL DN shley Ashiey@ denalioccom Sales - Sales Ofscar Lockup: show a list view and
DENALLIN Barry e e return the selectedrow
CENALLI Blaice Blake@denalloccom Finands - [+
DEMALLIX\Bob Bt Serualien_ oo finance - Manager
DENALLIX\Brandan Erandan@denalin com Meadquarters - Director, Finance and Sales
i Page 1
Picker Control

As with a drop-down list, a Picker Control uses a SmartObject List method as its data source. You can decide which
properties should be displayed in the Control and which properties should be saved. The additional configuration you
can select is which Filter Properties should be used when the user types a value into the search box. Consider the
example configuration below:

Example data source configuration for a Picker Control

Configure Data Source

SmartObject: Demo AD User
Method: o GetUsers .
Filter Propertias: (adl)y A
1] Name =
v lJ DisplayMName b
v .E Email
[A] Description
[A]Manager
[A]primaryGroup |
Talem e s
Identifier: [[A] name -
Display: [DisplayMame]
IE oK Cancel
Property Purpose

SmartObject Which SmartObject will be used to look up data for the Picker Control. In this example, we are using a

Method

Filter Prop-
erties

K2 smartforms

Demo AD User SmartObiject (based on an AD User Service Object), because we want to show a list
of users from Active Directory. Note that you could use any SmartObject List method for the Picker
and Lookup Controls, it is not just limited to searching for users.

Which List method will be used to retrieve values from the Picker Control. In this example, we are
using the GetUsers method of the Demo AD User SmartObject.

Which property or collection of properties K2 will search on when the user enters a value in the search
text box or clicks the Resolve button. (You may select multiple properties to search on.) In this
example, we want to search on the DisplayName and Email properties.
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Identifier Which property of the SmartObject will be saved by the Control. In this example, we want the Control
to save the Name property.

Display Which property (or combination or properties) K2 should display in the Picker Control once a value
has been resolved. In this example, we want to display the user’s DisplayName from Active Dir-
ectory.

At runtime, the user can now use the Control to either Resolve or Search for records, as shown below:

Resolving a value with the Picker Control
brow o) I;.

Brandon Brown: -

Searching for records with the Picker Control
Iyl Ambirase: Brandon Brown; g

Search b

Find: br -

Rasults: Display Name

Brandon Brown

Julie Ambrose

Paga

il Arnbrose; Brandon Brown;

0K Cancel

The Picker Control can save multiple items with a delimiter or as an XML structure, just select the appropriate option in
the Control's Properties pane.

Lookup Control

A Lookup Control is similar to a Picker Control, but is used to search a data source based on a single property and
select a single record. Note that users cannot directly enter data into a Lookup Control. Instead, when the Control is
clicked, a List View will be launched as a Sub-view. The user will select a row from the Sub-view and that value will be
returned to the Lookup Control. You need to configure the List View and the Rules to transfer data between the Sub-
view and the parent View. See the help topic Lookup Control for more information.
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Configuring a Lookup Control’s data source

Configure Data Source

SmartObject: DemoEmployes

Method: i3 List
Walue: \J LoginMarme
Display: [LastMame], [Firsthame]

Property Purpose

SmartObject Which SmartObject will be used to look up data for the Lookup Control. In this example, we are using a
DemoEmployee SmartObject. Note that you could use any SmartObject List method for the Lookup
Control, it is not just limited to searching for users.

Method Which List method will be used to retrieve values from the Picker Control. In this example, we are
using the List method of the Demo Employee SmartObject.

Value Which property of the SmartObject will be saved by the Control. In this example, we want the Control
to save the LoginName property.

Display Which property (or combination or properties) K2 should display in the Lookup Control once a record

or value has been selected. In this example, we want to combine two properties (the LastName,
FirstName) so that it is easier for our end users to determine whose name they have selected.

AutoComplete Control

The AutoComplete Control provides suggestions while you type into the field. The Control is in essence a text box that
can be bound to a SmartObject which, at runtime, filters data in a drop-down by a "Contains" operator when a user
enters a value.

Runtime behavior of the AutoComplete Control

g *®
Austin
Chicago
Dallas
Kansas City
Las Vegas
Long Beach
Los Angeles
Miami
Cakland
Portland LV

Seattle
[ SSTTTSSSS—————————————————
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Configuring an AutoComplete Control’s data source

Configure Data Source

SmartObject:
Method:

Value:

Default Value:

Display:

Use a static hst of values in the control

@ Use a SmartObject as data source

& Show items from the selected SmartObject

Show items from an associated SmartObject

% oK

Cities
Get List x
Ey ID -

[ |Cache the data

Maone -

[City]

Cancel

Property

Use a list of static

values...
SmartObject

Method

Value

Cache the Data

Default Value
Show items from
the selected
SmartObject

Display

Show items from
an associated
SmartObject

K2 smartforms

Purpose

Select this option and click the ellipsis next to List ltems to configure the list of values for the
Control.

Which SmartObject will be used to look up data for the AutoComplete Control. In this example,
we are using the Cities SmartObject. Note that you could use any SmartObject List method for
the AutoComplete Control.

Which List method will be used to retrieve values. In this example, we are using the Get List
method of the Cities SmartObject.

Which property of the SmartObject will be saved by the Control. In this example, we want the
Control to save the ID property.

When selected, the SmartObject data will be cached to allow for client side filtering, enabling
the data to be available offline. This can help performance, but at the expense of retrieving live
data from the data provider.

(Does not apply to this Control)

Shows items from the selected data source SmartObject.

Which property (or combination or properties) K2 should display in the AutoComplete Control
once a value has been resolved. In this example, we are displaying the City name in the Con-
trol.

Shows items from an associated SmartObject instead of the data source SmartObject. If you

select this option, configure the appropriate values for the associated SmartObject.
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Summary

m AutoComplete, Lookup and Picker Controls are often used to filter and search from large data sets
m AutoComplete: lets you type and it will attempt to find records that match (e.g. "search-as-you-type”)
m Lookup: launch a list Sub-view when the Control is clicked. Then select a row from the Sub-view and that value
will be returned to the Lookup Control.
m Lookup Controls require you to create a List View Sub-view and then lookup Rules to perform the data
transfer
m Picker: lets you type and press <ENTER> to resolve the values, or use a search function to search on any of the
selected search properties.
m You can either search for items or type the first few letters and hit “search/<ENTER>"
m The Picker Control can save multiple items with a delimiter or as an XML structure
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List Views: Edit Mode
I .. >
List Views: Edit Mode Video

22/ * Allows users to edit multiple records in a List View
s= * ‘Editable” option is a design-time setting
ss/ * Select which actions user can perform and the SmartObject method for

each edit action (e.g. Create, Update, Delete)

= Edit All Rows: Changes committed to all changed rows when Save is clicked
(updates are applied as a “batch”)

= Edit Single Rows: Changes committed to a specific row when user leaves the Row
(updates are applied “individually™)

a=| * When designing the View, pay attention to
“Edit Row Layout” vs. “Display Rows Layout”

List Views can be displayed in two modes: Read-only mode and Edit mode. The Edit mode is very useful for batch-style
data entry and maintenance because the user can edit multiple items in the list without having to open a “details” page
for each item. As the designer, you will decide how those changes should be applied: either when the user leaves the
row being edited, or when the user clicks a button to commit all the changed rows at the same time.

To enable a List for Edit mode, select the Enable List editing option when designing the List View:

Enabling the Edit option for a List View

= Edit Options ~|Enable list editing
Choose whether the list items can be edited in the list,

This will add menu buttons to add new rows, edit @ Edit all rows

existing rows, or delate rows based on your L

selections, Edit single rows
~ | Allow thie user to add new rows Create = method
+ | Allow the user to edit existing rows | Update * method
| Allow the user to remove rows Delete - method

~|Enable Add new raw link

When this setting is enabled, the runtime experience allows the end user to click on rows in the List View and then add,
update or delete the selected row.
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Runtime behavior of an editable List View
T SampleEmployecDEBasedListView

ap Add [y Edit ) Delete [ Save % List % List

Hire Date First Name Last Name SampleDepartmentDBBased | Ad4/Fdit ltem at runtime
[1,':5;2002 | anthany Petra [Finance [TI]

362002 Blake Camgan

5772002 Bob Maggio Fanance

7/19/2002 Mikei Talley Headguarters

9/10/2003 Rick Cowan FENISG fEEotces

Legal

12/12/2003 Brandon Brown Operations

6/20/2005 Erica Ford sales

692006 Mark Green

6/9/2006 Codi Kap Human Resources
[c-."gfzc:-nﬁ Dennis Parker Human Resources ) Display Item at runtime

12/26/2007 Jahn Martin Human Rigource s

When you enable list editing, you will need to select which Rules/Buttons should be available to the user, and indicate
which SmartObject methods K2 should use when the user commits the changes to the list. In the majority of cases, K2
can automatically select the correct methods, but just double-check these and select the correct method, if appro-
priate.

The Edit all rows radio button is a shortcut to set up the editable list so that a 'Save' button is shown on the list. The
Save button contains the logic to update all of the edited rows in a “batch” mode and will call the Create method for
each new row, the Update method for each row that was changed and the Delete method for each row that was
deleted. Essentially, this option will commit all of the changes to the SmartObjects only when the user clicks the Save
button. In other words, the updates are applied as a “batch” so that when the user clicks “Save”, K2 will batch up all the
operations and call the appropriate method for each changed row as a batch operation. Think of it as an "apply-all-
changes-at-same-time" operation.

The Edit Single Rows radio button will inject Rules into the list that willimmediately commit the changes to the list
when the user completes an action on a single row: calling the Create method if the row is new, the Delete method is
the row is removed and the Update method if the row values are updated. Think of this option as inline update: the
changes are committed as soon as the user leaves the row. In other words, the updates are applied “individually” as
soon as the user clicks out of the row they edited. Think of this as a "one-at-a-time" operation.

In most cases, the Edit all rows option is used, so that the user can make changes to the list “locally” and then update
them all at the same time in the data store by clicking a button.

Setting the edit style and the methods used for each type of change

& Edit Options ~ |Enable list editing

Choose whether the list items can be edited in the list,

This will add menu buttons to add new rows, edit @ Edit all rows

existing rows, or delete rows based on your

salections. Edit single rows
+ | Allow the user to add new rows Create *.| method
+ | fllow the user to adit existing rows | Update | method
v [Allow the user to remove rows| Delete *  method
+ |Enable Add new row link

When editing the layout for the List View at design time, you will notice two sections in the layout screen. The top part
(known as the List Display table) determines how the read-only items in the list will be displayed. The bottom section
(the Add/Edit Item section) will determine how a row is displayed when the user is editing an item in the list. You will
most likely need to edit this display and potentially change the control types for the Controls in the Add/Edit item layout.
In the example below, we have changed the Product text box to a drop-down menu and configured the data source for
that drop-down menu so that the user can just select from a drop-down list when editing the row.
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Editing the layout of an Editable List. (Note the difference between the Edit Row layout and the Display Rows layout)

View Canvas

AB GO

@ Introduction & General & Layout

4 add [y Edit XX Delete [ Save

@ Parameters @ Rules @ Finished

Product
0

0

a

0

0

Quantity

Unit Price

0.00

0.00

0.00

.00

0.00

—— Display Rows Layout

Add/Edit [bem:

— Edit Row Layout

Tip

Use descriptive names for the Controls in the edit row layout (e.g. Unit Price Edit Text box) and display rows lay-
out (e.g. Unit Price Display Label) so you know which Controls are in which type of row layout - this is useful when
you are configuring Rules and expressions and need to know which Controls should be targeted.

Summary

List Views in Edit mode allow users to Create/Edit/Delete multiple records using a List View

This is common in data capture scenarios where users need to update multiple records in one screen

The Editable mode is a design-time setting you apply when you create the List View

You need to tell K2 which actions the user may perform (e.g. Create, Update, Delete) and which SmartObject
method K2 must call for each of those Actions.

“Edit All Rows" setting: the changes committed to all changed rows when Save is clicked.

K2 smartforms

“Edit single rows” setting: the changes are committed to a specific Row when the user exists the row.
Edit row layout is where users capture data (row is being edited)
Display row layout is how the row will look when the row is in display mode (row is not being edited)
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List Views: Aggregations and Expressions
_———— >
List Views: Aggregations and Expressions Video

* Available for “Read-Only” and “Editable” List Views
sa| * Aggregation
= Aggregate values per column
as| * Expression
» Perform an operation across a row
a=| * Tip: give controls obvious names

= E.g. Quantity (Edit Row) and Quantity (Display Row)

= Add [y Edit X Delete |7 Save

Product Quantity Unit Price Line Discount Line Total Amount

Doodad 10 165.00 &00.00 1,050.00

Doohickey 35 960.00 0.00 33,600.00
Expression

som Aggregaton

You can add expressions and aggregations to List Views to calculate values. Aggregations are actually a type of expres-
sion, but they are configured slightly differently since they usually apply to List Display View columns. Let’s look at each
approach separately.

Aggregation

Aggregation values are normally applied to a column in a List Display View (for example, calculate the total amount for
all values in a column). Itis very easy to configure an aggregation: just select the column you want to aggregate, and
then click the relevant option under the Aggregation heading for the column properties, as shown below. In this
example, we want to show the Sum of the Line Total Amount column.
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Adding an aggregation for a column

View Canvas Teolbox
= | i x of
AT S BE 2 SI0F okl § £) SalesOrderDetailld
[@ SalesOrderHeaderld
V. Y L
@ add [FEdt X Delete [ Save @) Froductid
Product Id Quantity Unit Price Line Discount [ Line Total Ameount] || [#] Quantity
0.2 UnitPrice
0 o 0.0 0. 8,2 Lnefuscount
4] a 0.0 O, 0.2 LineTotalamount
[+] L1} 0.0 0.
1] a 0.0 0.
o a 0.0 0. 5 Fields | g Methods  wi Controls
Sum 0 Properties
Icon Mone
= Aggregation
"Sum" aggregation Count
[ =um )

Average
MinEmum

Maximum

tE_ Y Column I“] Header T Body

Once you have configured the aggregation, you can format and style the Control or move it around on the layout of the
View. Note that the aggregation will automatically be re-evaluated when a value in the list changes. If you were using an
editable list, as soon as you move outside of the current list item, the aggregation will be recalculated.

Expressions

You can also add expressions to List Views. These are normally used to perform some calculation across a line item,
although you could also define expressions for columns. At runtime, when a value used in the expression changes, K2
will automatically recalculate the expression.

Here is an example: suppose you have an “Order Details” table and you want to auto-calculate the total amount for a
line item by multiplying the Quantity with the Unit Price. This is very easy: just select the control where the expression
should be displayed, then use the expression builder to define the new expression, as shown below.

Adding and configuring an expression to the Add/Edit item row layout

Expression Heador Context Browser

Name: |lLine ttem Tetal ] ] Emai
£] Manager FGN
= [ sampleOrderEntryltemsview
& {H Contrels
[ Product 1d Data Labal
[ Quantity (Display Row)
[ wnit Praze (Digplay Row)
(B wine Discownt (Drplay Row)
[#¥ Line Total Amaunt (isplay Row)
[ sumbata Label

Expression Dolalls
ocfc.n P Ctear an | [ vabdate

[Ty Quaritity (Edit Raw) i :I'F-l.h‘iPrinl:Edt!‘ml

Viewr Canvas

Fale L=

radd [Fese Xoder Hsae

Prodect 14 Quansity el Price Line Dducomnt Line Tob

[} o o0 00
] [] L1 o0
[} [} o0 04 I8 Line Ciscount (EQE Row)
] ] 1] o0 — = Py Feids
o o o0 0 Ereviow =[] [Sates){SalesOrderetal]
Y = 8 1
= Quantity (Edt Row) = Unit Price [Ed2 Row) ¥ SalesOrderDetalrd

(7 satestrderHeaderld
[ context | B operators

= E - J ' ]
En: -
Expreifgn —

ndes =

Note that you should select the correct Control when configuring the expression. When you have an editable list, there
are actually two Controls for each column: one Control is used for the “List Display” layout, and the other Control is
used for the “Edit/Add Item Row” layout. If you are defining an expression that should calculate when the user adds or
edits an item, make sure you drag and drop the “Add/Edit ltem Row” Controls into the expression, not the Control in the

“List Display” layout.

In the example above, we wanted to calculate the line item total amount when the user adds a new item, so we use the
“Edit Row” Controls in the expression. (If we were creating an expression for items in the display row, we would use the
“Display Row” Controls.)
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We highly recommend that you give the Controls clear and descriptive names, especially when using lists in Edit mode.
This will help to avoid confusion when defining Rules and expressions.

To set a Control’s name, change the Name property of the Control. To change the name for a Control in the List Dis-
play layout, use the Body tab of the Properties Pane to access and change the Name property. For a control in the

Add/Edit Item layout, just select the Control and change the Name property on the Properties Pane. See the screen
shots below for examples.

Setting the Name property for Controls on an editable List View
Wiew Canvas Fiekds
iBComE®ESs

o add [ Edit X Delete [ Save

o

] HessentD
A Product
=] Quantty
3] Uinit Price
3| Row Total

Froduct Quankity Unit Price

Product ol

Product 0.l
Product ool

Product 0.0

e 8 &8 @ o

Product o

[ Fields | @° Methods (i Controls
Itesia Total $0.00 \D'WH"“!‘-

| Dhetail

|N.|Me Total Amount [Tisplay Row) I

ASATESE Mo Text
- Field 4.3 Row Tetal
Data Tyze LY Decimal
Teehip
= General
Width

B o | S Hender | B Body |

View Canvas Fields
ARCGOoMZRED oo

| HeaderlD
Al Prosuct
] Quankity
0.3 Uinit: Price
ﬂllw Total

o add [ Edit X Delete [f Save

Prodiuct Guantity Linit Price Foow Total
Product o0 0.0
Froduct oo 0.0
Product o0 0.0
Product ed &l

Product

a & & &8

o O | [ Feits | g0 weethods | B Costrols

Items Total $0.00 Prapertics
= Dtail
[nerme Total Amount (£82 Rom) |

AddTESE Derm: Text
= | | Fatld 8.3 Rew Tetal
Data Type 5.3 Deaamal -
Watermark Typa a walus
Tooltip
= General

= Properties | = Rules

Summary

You can use aggregations and expressions in both Edit-mode and Display-only List Views

Aggregations are sums for columns (e.g. total for a column or average for a column)

Expressions are usually used to perform a calculation across a row (e.g. quantity * amount)

Itis a good idea to give Controls in the Edit Row layout obvious hames so that when you define the expressions,
it is easier to know which Controls are being used in the expression.
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MASTERY CHECKPOINT: Views and Controls: Intermediate

>

Views and Controls: Intermediate Video

» Drop-down lists and cascading drop-downs
= |Lookup and Picker controls

= Editable List Views

= Expressions and Aggregations

= Formatting controls

= Control-level Rules

MASTERY CHECKPOINT

This is a checkpoint for the information covered in Part 2 of this module. If you are attending instructor-led training, this
is an opportunity to answer any questions around working with Editable List Views, drop-down lists, Picker Controls and
soon.

After completing Part 2 you should know:
m How to create editable List Views
m How to add drop-down lists to a View and populate them with a SmartObject
m How to implement cascading drop-down lists
m How to configure and use Picker Controls and AutoComplete Controls
m How to define expressions (Item Views and List Views) and adding aggregations to List Views
m Defining Control-level Rules to perform an action when a Control is changed

Knowledge-check questions

Q: Can any SmartObject List method be used as the data source for a Picker Control, or only methods from “Users”
type SmartObjects?

Reveal answerA: Any SmartObject List method can be used as the data source for a Picker Control.

Q: What is the difference between the AutoComplete Control and the Picker Control?
Reveal answerA: AutoComplete is a search-as-you-type Control, the Picker is a type and then click search or resolve
Control.

Q: What is the difference between aggregations and expressions?
Reveal answerA: Aggregations are a calculation on a column in a List View. Expressions are calculations that can be
inside or outside a List View.

Q: How do you set a List View to be editable?
Reveal answerA: In the List View Settings screen, select the “Enable List Editing” setting.

Q: What would you do differently in the Header View and ltems View that we created in this exercise? Would you use dif-
ferent Controls? Why?
A: (discussion question)
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PART 3: Rules and Forms: Intermediate
| >

Video

PART 3
RULES AND FORMS: INTERMEDIATE

v Rule Execution Blocks

v Rules, States, and Inheritance
v Header/Detail Forms

v Tabbed Forms

v Validation

In Part 3 we will look at some more complex things you can do with Rules and Forms, such as:

Using Rule Execution Blocks to control how Rule Actions are grouped, ordered and executed
How States and Inheritance affect Rules

Building header/detail Forms

Creating Tabbed Forms

m More advanced validation approaches

At the end of Part 3, we will create the master-detail Form that hosts the Header View and the Details View that were
created in Exercise 2.

Note
Remember that Rules can exist on Views and Controls as well, we’re just grouping them into Part 3 because of the
way the lab exercises are structured.
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Rules: Action Execution Blocks
| p
Rules: Action Execution Blocks Video

ss) * Define the execution behavior of multiple Actions

= complete the following one after another (“then")
+ Sequential, separate execution
+ Actions are performed separately, in sequence, one at a time
*«  The Rule waits for each Action to complete before performing the next Action

= start the following asynchronously (“execute and continue”)
+ Fire-and-Forget execution
« Start the actions, don't wait for completion, continue to the next block
« Best for independent loading of controls without blocking Ul

* complete the following in a batch (“also”)
+ “Single-Job, Single Connection” execution
+ Actions are grouped and then executed in the sequence they are defined
« Fastest option when Actions need to transfer values between each other

= complete the following concurrently (“and”)
+ Parallel, independent execution
* Actions are performed all at the same time, wait for Actions to complete before
moving on to next block
+ Cannot use this approach to pass return values from one Action into another Action
« Fast execution time since operations are simultaneous

Itis possible to perform many operations or Actions in a Rule. You can use Action Execution Blocks to tell the Rule how
to execute the sequence of operations. This is used mostly for performance reasons to make Forms load in batch or
asynchronously or for relationship purposes (e.g. master/detail Forms where the header must be created first and then
all the line items).

Execution Blocks tell K2 whether to execute the methods in sequence (one after another), asynchronously (execute
and continue), all at once (concurrently) or wrap the methods into a batch statement (sequentially, but in a batch).
Selecting an Execution Block mode for a set of Rule Actions

Rule Definition
~ |Enabled {i > Remove

When the control is Clicked

= — =
= 1 then complete the following one after another k_—\l s
|_ : | I« then complete the following one after another

7] then show a message to the user (configure)

i [+ then start the following asynchronously
ﬁ then on AD User SmartObject, execute its Create method (configure) « .."_'-‘: then complete the following in a batch

th Cleal (configure) r i
| j 1en execute the r method (configure) [ | then complete the following concurrently

Consider the Sales Orders Form scenario we have been building in this module. We want to add the two Views (Order
Header and Item Details) onto one Form so that a user can capture both the header and details information in one
Form. When the user clicks the “Submit Order” button, we want to execute a Rule that will create the Sales Orders
Header and then create each of the items in the Sales Orders Details list as a single Action. Normally, you will also want
these actions wrapped into a batch block so that the header record is created and then each line item is created, with all
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of these operations performed as a single job.To achieve this, you would define a “batch” Execution Block that will cre-

ate the header and details in one job. See the example below:

Example of a batch operation

= [T_ if the Form passes validation (configure]
B then complete the following in a batch
= "
| =.] also on Sales Orders Header View, execute
the Create method (configure)
'3 also on Sales Orders Items View, execute
the Create method for all the items that

have been Added (configure)

[
.

The following execution modes are available:

Execution Mode Description

complete the following one after
another
(chen”)

start the following asyn-
chronously
(“execute and continue”)

complete the following in a batch
(“also”)

complete the following con-
currently
(Handﬂ)

Note

This is a sequential, separate execution of each Action and the actions are per-
formed separately, in sequence, one at a time. The Rule waits for each Action to
complete before performing the next Action. This is usually the slowest execution
mode.

This is a Fire-and-Forget style of execution where the actions are started and the
Rule will not wait for completion but instead immediately continues to the next
block. This style is best for independent loading of Controls without blocking the
Form with "loading" spinners.

This is a “Single-Job, Single Connection” execution. The Actions are grouped
and then executed in the sequence they are defined, using a single connection to
the K2 Server. This is usually the fastest option when Actions need to transfer val-
ues between each other.

This is a parallel, independent execution mode. Actions are performed all at the
same time, and wait for Actions to complete before moving on to the next block.
You cannot use this approach to pass return values from one Action into another
Action because the Actions are executed completely separately and it is not pos-
sible to tell which Action will complete first. This option usually results in a fast exe-
cution time since all operations are performed simultaneously.

"In a batch" is not equivalent to true transactional awareness. If a subsequent method call fails, K2 will not auto-
matically roll back the previous statements. "Concurrently" is not the same as true parallel, multi-threaded pro-

cessing.

If needed, you can also combine different Execution Blocks into the same Action statement. This is useful if you have a
dependency to create the first item but then each additional item can be executed in a batch. Here is an example of two

Execution Blocks in the same Action:

Two Execution Blocks in the same action

= then complete the following one after another

then complete the following in & batch

I::I alzo execute the Update for all the items that have been Chang

E alzo execute the Delete for all the items that have been Remon

m
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Tip

Executing a set of Actions Concurrently (all at once) or Asynchronously (execute and continue) in an Execution
Block can improve the perceived performance of your Forms and Views, since all operations are performed sim-
ultaneously on the K2 Server. If you have a Form with multiple Views that are independent of each other, you can
execute the Initialize method of each View Concurrently/Asynchronously to improve the user experience.
However, bear in mind the multiple connections to the K2 Server and the impact this may have in an environment
with many users.

Summary

Execution Blocks define how Actions are grouped together and executed
complete the following one after another (“then”)
m Sequential, separate execution, actions are performed separately, in sequence, one at a time
start the following asynchronously (“execute and continue”)
m Fire-and-Forget execution: start the Actions, don’t wait for completion, continue to the next block
m Best for independent loading of Controls without blocking the User Interface
complete the following in a batch (“also”)
m “Single-Job, Single Connection” execution: Actions are grouped and then executed in the sequence they
are defined
m Fastest option when Actions need to transfer values between each other
complete the following concurrently (“and”)
m Parallel, independent execution: Actions are performed all at the same time, wait for Actions to complete
before moving on to the next block
m Fast execution time since operations are simultaneous
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Rules: Inheritance, Visibility and Overrides
T ——. >
Rules: Inheritance, Visibility, and Overrides Video

* Inheritance
= \iews are "referenced” by Forms, not “copied”
= \iew-level Rules are applied in all Forms where that View is used
= Changes to a View are applied everywhere that the View is used
* Visibility
= Forms are “containers” for Views
= Forms can access View-level Rules and Controls
= Forms can "see” the Views, View Controls and View Rules
= \iews can only see themselves
= \iews cannot access Form-level controls or other Views on the Form

* QOverrides
= Forms can disable/enable View-level Rules
= Forms can disable/enable specific Actions in a View-level Rule
= Forms can “inject” Actions to existing View Rules
= Rule Overrides are specific to that Form only

From a Rules perspective, it is important to understand how Rules can override and extend other Rules, and what
Rules have access to depending on where they are defined.

Inheritance

Rule Inheritance (in other words, how do Forms inherit the Rules from the Views on that Form) is actually quite simple if
you remember the following statement: Views are re-used or "referenced" by Forms, not "copied". This means that
when you make changes to a View, those changes are automatically applied everywhere the View is used, because the
same View is re-used by multiple Forms. It also means that whatever Rules you define for a View will automatically be
applied everywhere that the View is used, unless a Form specifically overrides a View Rule or Action.

Visibility

Remember that Forms are "containers" for one or more Views. Consider the sample Form below: here we have three

separate Views (marked in red) on one Form (marked in blue). The key is that the Views are contained in the Form, so
the Form is effectively the “parent” or “container” for the three Views.
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Account Manager View

Because the Form contains the Views, the Form can access the Controls and Rules of each View. Therefore, you could
define a Rule on the Form that executes the “Load” method for each View whenever the Form is opened. The Views,
however, cannot see anything “outside” of themselves: the Views cannot execute Rules on the Form level, nor can a
View "see" another View's Controls or Rules. For example, the Customer Details View doesn’t know anything about the
Account Manager View. If you had to transfer values between those Views you would have to define a Rule on the
Form level.

Defining a Form-level Rule to copy data from one View to another View on the same Form

g Clegr Al

L
= Aulo Hap

Mapping Destinations

= [1] sampleFormwithRules
S ™ sempleviewwithRules

F= Controls

< | [l Sample view TextBox
2 ™ sampleworkfowStarForm

= = Controls
B FolioTextBon

Comtext Browser

System Values
SampleFormiWthRules
= ™ semaleviewwithRules

= = Confrols
lﬂ‘ Tample View TextBox
= ™ sampleworkfiow StartForm

= P coatrals

[ FoliaTestbox
E DataFiald i TextBox

o E‘Ila‘ar.rdlri-'.hmr [T Sample View Textbox

Overrides

By default, View-level Rules will always execute when the associated Event happens on a View. For example, let’s say
you have a button on a View. This button has a Rule that populates the View when the button is clicked. When you add
that View to a Form, the button with its associated Rule is still operational and you do not need to do anything to enable
the Rule: because of Inheritance, the Rule continues to work.

Now suppose you want to disable that button Rule when the View is used on a specific Form. Because the parent Form
can see the View’s Rules, you can use the Form Rules editor to disable the button click Event for the View.You can
even “inject” Actions into the Rules executed in Views; for example, if you want your Form to execute an Action halfway
between the existing Actions of a View-level Rule.

When a View Rule is disabled by a Form, it only affects the View Rule for that particular Form: the View Rule will still
work as it was defined in the View for all other Forms.

Enabling or disabling a View Rule Action from a Form

Rule Definition

On SampelViewWithRules, when Button with Rule is Clicked

+ then get confirmation from user in a dialog with Message heading and Question? mtssag

bz [Deable item
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Summary

m Inheritance
m Views are "referenced” by Forms, not “copied”. In other words, the exact same View is used, a Form does
not create a “clone” or “copy” of a View.
m View-level Rules are applied in all Forms where that View is used, changes to a View are applied every-
where that the View is used.
m Visibility
m Forms can access View-level Rules and Controls
m Forms can “see” the Views, View Controls and View Rules
m Views can only see themselves: Views cannot access Form-level controls or other Views on the Form
m Overrides (i.e. how can Forms override the Rules for Views on that Form)
Forms can disable/enable View-level Rules
Forms can disable/enable specific Actions in a View-level Rule
Forms can “inject” Actions to existing View Rules
Rule Overrides are specific to that Form only
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Form States

T ——
Form States

States are used to execute or display a Form in different ways
depending on the State parameter

State is passed as a Query String parameter at runtime
(_state=|StateMame])

Default State is used when no State parameter is passed

Each State inherits the Rules defined on the (Base State), but can
disable specific Rules or Actions

You can define Rules and Actions that are specific to a particular State
of the Form

Changes made to the (Base State) Rules are automatically applied to
the other States

States are often used when the same Form is used in different steps of
a K2 Workflow

Video

We briefly discussed States in the 100.YYZ SmartForms Fundamentals learning module. You should remember that
States are just a way to run the same Form in different ways depending on the State parameter. States are most often
used when a Form is associated with a Workflow. Here is an example: suppose you are using the same Form to Starta
Workflow and for the User Tasks in the Workflow. When you associate the Form with the Workflow, you would normally
define at least two States for the Form: the First State (“Submission”) is used when the Form will Start a Workflow and
the second State (“Approval’) is used when the Form is used to complete a user task in the Workflow. That said, you
can also use States for other purposes, like defining a "Read-Only" state versus an "Edit State" for the same Form. The
different States are required because the Form Rules must behave differently depending on the State of the Form.

Different States defined for the same Form

@ Introduction @ Genoral @ Layout @ Paramoters @ Fules @ Finished

Form States State Rules

¢ Add State | =p add Rule

Mame Hame Location

\;1.1. {Base State)
“}1. FeadOnlyState
2] Editstate

;1.‘. CompactState

:,_'- On Demoview, when Load Employee Data is Clicked '._'I Demoviaw

& On Demoview, when Lookup is Changed ™ pemoview

-_1‘ When Demo Listview executed Inibialize ] bema Listview

a'1-‘ When DemoView executad Initialize ™ pemoview

; When the Form is [nibalized 'q DemoForm
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Example of a State-specific Action that disables the Form if the State is ReadOnlyState

Faorrm States State Rules

o Add state | X Remove State | [ EdtState || o Add Rule | [ Edit Rule | > @ Disable Rule

Mame Hame Location

,'Jf (Base State) 5 On Demoview, when Load Employee Data is Clicked ™ pemovie
| 51 Readoniystate (Detault) 5] on Demaoview, when Lookup is Changed ] pemavie
&l Editstate {5 wihen Demo Listview executed Initizlize ™ bema Lis
& CompactState 5] When Demoview executed Initialize ™ pemovie

5] wihen the Farm is Intialized Tl pemaFor

Hule Deslgner > Lyests
- 15 Condtons @ At
Select a Ruls Snach: o
1 Templabes
T Exenss B EAERIE GR & Vilw whih The o SomSletEi 0 5
T Exenio .ame
T update

T Mamigate 1 anctker

1 s EVEREE
T vt B Form 1ainat an mvent

= View et

5 it & M s an et
T i & consl B B VW AREET B0 dvent
1 Subview Lwents
B it a ubmiew smaouted & setFed
Hule DElinlties
b Eha o i Insakred
7 than complets tha 1eloming 5ne sfter snother
0 e enCemeiie Vi, setute i nitisise mathad

3 tntakse memhad
| ol T ity by ther Foem [

[ B Weat || Foesh || Cancet

Atruntime, the Form State is passed as a Query String Parameter: _state (e.g. http://S-
martFormsServer/Runtime/Project/FormName?_state=Approval).

When multiple States are defined for a Form, it will automatically check the value of the State query string parameter
and run the associated State Rules. If the State parameter is not found, the Form will run in the State that was set to be
the Default State.

Selecting the Default State of a Form
Form States State Rules
== Add State | X Remove State | |7 Edit State ||| 5 Add Rule

Hame Name
2! (Base State) & On Demoview, when Load Employee Data is
2 Readonlystate & on Demoview, when Lookup is Changed

2] Editstate 2

3] compactstate

Marne: || Readonlystate

Description:

| a4 Cancal

States and Rule Inheritance

New States defined for a Form will always “inherit” the Rules defined for the (Base State) of a Form. You can edit the
Rules for each State to disable the Base State’s Rules, add additional actions or even perform other operations
between the actions defined in the Base State. Furthermore, any changes made to the (Base State) Rules are auto-
matically applied to the other States of the Form, which allows you to define the majority of the Form Rules in a com-
mon, shared State and then only add more Rules or Actions for the specific States that require different behavior.
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Base State Rules

Form States
e add State

MHame

@! (Baze State) I

9! ReadOnlyState (Default)
& editstate
&l CompactState

State Rules
e Add Rule
Nama Location
5 On Demoview, when Load Employee Data is Clicked I.] DemoView
. & on Demaoview, when Lookup is Changed [l nemaoview
& when Demo Listview axeouted Intiaize [ oemo Listview
&S when Demoview executed Collapse [ pemaview
&5 when Demoview executed Initalize [l pemaview
&5 when the Form is Initizlized 1] pemoFomm

\

Changes to (Base State) Rules are automatically applied to
other States

Think of this inheritance approach as an “extension” of the Base State’s Rules rather than a “copy” of the Base State's
Rules. If you make a change to the Base State’s Rules, all other States will automatically include these changes. This
makes maintaining a Form easy: put all the generic, Form-level Rules into the Base State, and then only add overrides

to each State of the Form where necessary.

Consider the example below. Here, we have defined two States for a Form (Approval and Rework). Each of these
States will automatically “inherit” the Rules defined for the (Base State) of the Form. If needed, you can edit a particular
State to override how the Rules in the Base State are executed, or add additional Rules that are only relevant for that
State of the Form. If you were to add more Rules to the (Base State), the Approval and Rework States would auto-

matically “inherit” the changes made on the (Base State).

States inherit the Rules defined for the (Base State)

Form Designer (SampleWorkflowTaskForm) > Rules

@ Introduction @ Detalls @& Lavout & Parameters & Fuls @ Finished
Form States State Rules

=p Add State = Add Rule

Name Mame

& (Base State) :T Form is Initialized

& Approval 1

3! Rework l

Subsequent States of the Form can selectively disable Actions defined for the Base State. You can configure this by

just checking the option to disable a specific Rule Action defined in the Base State, as shown below.

States can disable (Base State) Rules and Actions

Rule Definition

When the Form is Initialized
/ Disabled an Inherited Action

= then complete the following one after another
=
[3] then on Demo Listview View, execute its Initialize method | [+
@ then disable the Form
Disabler-option

Summary

The “Default” State is used when no State parameter is passed

Base State

K2 smartforms

States are used to execute or display a Form in different ways depending on the State parameter
The State is passed as a query string parameter at runtime (_ State=[StateName))

Each State inherits the Rules defined on the (Base State), but can disable specific Rules or Actions from the
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m You can define Rules and Actions that are specific to a particular State of the Form
m Changes made to the (Base State) Rules are automatically applied to the other States
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Validation
T ——
>

Validation Video
2s| * Validation is applied to controls
8=/ * Based on Regular Expressions

= Standard or Custom Validation Patterns
= Custom patterns will be available in other Forms/Views

= Evaluating Validation in Rules
= Select which controls should be validated in the Rule condition

= |f no condition specified, the Rule Actions will execute even if the Form/View does not
pass validation

* Advanced Validation
- = Build an "advanced condition” rule and show validation message in a dialog box
or
1. Define a control on the Form with an expression that sets its value
2. Hide the control, if required
3. Apply validation on the hidden control and show the validation error in a dialog box

You should recall that validation is applied to Controls. Using the Properties Pane, you can use the validation options to
select a standard or custom expression for a particular Control, and you can add values to limit the length of the input or
show a custom message to the user.

Setting the validation for a specific control

=l General

Display Name:

_ Width [ 100%
Descniption: Visible =
Telephone Number: Enabled =
Department: Read-Only
Exprassion . (None)
Styles [ (Default)
Conditional Styles | (Default)
=l Validation
Max Length [=0
Pattern (None) H
Message |

You can add your own validation expressions as well, and if you have done so, those custom validation expressions will
be available to other Forms and Views in your K2 environment.
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Adding a custom validation expression

Yalldation Patterns

o Add Pattern | ¥ Edit Pattern | X Remove Patterm

Name Example Meszage

(Mong)

& slphanumeric abel23 Invalid alphanumernc value provided, Mo special characters allowed,
& Characters Only abe Irvealic String providied,

¥ Email Address johndos @ comp anyname.com Inwalid Email Address provided.

¥ Phone Mumber (00Q) DOO-00D0 Invalid Phome Mumber provided.

T Social Security Number D00-00-0000 Inwalid Social Security Number provided.

& URL http: ffwww.companyname. doman  Invahd URL prowided.

2 Whole Numbers Only 01234 Invalid Whole Number provided.

o ZIP Code 12345 Invalid ZIF Code provided.

ok AE least 3 characters Please antar at least 3 alphanument charactars

Edit Validation Pattern

Mame: || 2% beast 3 characters

Example:

Pattarn: | [z-za-z0-2){3,}

Message: || Please enter at least 3 alphanumeric characters]

a4 Cancal

Tip
Regular Expressions can get complex to build. Two of the more useful resources to help you define custom Regu-
lar Expressions are http://regexlib.com and http://renschler.net/RegexBuilder;.

Evaluating Validation in Rules

An important point is that validation errors in a Form or View will not prevent Rule Actions from being executed on the
Form or View. Let’s take the Sales Orders Form again as an example: if the user entered an invalid value for the dis-

count (more than the total cost of the line items, for example), that error will not prevent the user from saving the new
sales order.

To avoid this situation, you can use a Rule condition that will check if the Form passes validation before continuing. The
screenshot below shows how this Rule condition is set up. Notice that you can configure the condition. In the con-
figuration screen, you can select which Controls should be Validated or indicate which Controls are Required. (Just
because a Control must be validated does not mean it is always required, which is why you have two options to select).

You can also decide whether to show the validation errors as a dialog box, and whether to validate hidden/read-only
components on the Form.
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Applying Validation before executing Rule Actions

Conditians 1 | [T wihen Submit Button is Clcked

L
3 Smple Comparisons - "

4 Parameter Conditions T | # the Form passss dl""“'b,l:
I {7 the Form passes valdation I

Wiew Hame Control Hame Reguired Vahdate
+ Custom Conditions
that Sales Orders Header &l Controls A
+ Logical Conditicns Ragion Drop-Down List 7
# Error Handling Sales Person Picker v
+ Workflow Conditions Customer Drop-Down List =

Far-Lach Looping Qrder Date Calerdar
4 Far-Lach Loopi
Shap Date Calendar -

S Purchase Order Mumber Text Box v
Comenenits Text Ares -
Sub Total Text Box -
5% Tax Text Box

Saled Ordert [tefmd All Cantrols

Product Lest Desplay v
Quantity Dats Label -
Wt Price Daka Label

™ Events ] Condibons g* Actions o Total Data Label

Sum Dats Label v

RSNy S — -

Dptions

Show vakdabion messages in a popup dealog.
| Do not validate hidden, disabled or read-only controls, Views and tabs.

] ok || Cancel

You should definitely leverage the validation condition to ensure that users cannot execute methods if the Form has not
successfully passed validation. That said, you may not necessarily want to hold the user back or disable all Rule
Actions if the form did not pass validation, so use whatever approach is most appropriate for your requirement.

If the validation passes, all of the Actions in the "then" block will be executed. If you wish, you can add an "else" con-
dition to execute Rules if the validation did not pass.

Using an else condition in a validation check

]! When Submit Button is Clicked

!_ Enabled| 4+ Move Down | f} Move Up | )X Remove | (=) Comment
When Submit Button is Clicked
= if the Form passes validation Configured

B then complete the following in a batch

[=]

5 Orders Header View, execute the Create method (configure)

LN
1]
(1]

on =

1l
[=1]
7]

1

=0 on Sales Orders Items View, execute the Create method for all the items

(1]

1l
[=1]
7]

that have been Added (configure)

= else

then show a message to the user (configure)

Advanced Validation

You can make use of the an advanced condition is true condition to perform more complex validation, such as val-
idating that several controls have certain values. With this approach, you would normally show a message box to the
user if the condition fails, or alternatively show a hidden Control on the Form that will explain the validation errors.
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Using the "advanced condition is true" approach

When Panel is Clicked
=] 5 if an advanced condition is true I

&) then on Sales Orders Header View, execute the Create method (configure)
B Gl else

E then show a message to the user (configure)

Conditicns
g Add | X # [ Genersd
" Lef Operator Rught T AppEaraacE
: ] Less Than lE:: 5o Dote Caiendai # [ Advanced
2| EETIETRITTT | 3] Grester Than =] [ 5000 _';::::‘"
= !
3| GRS || 1s Met Empey X 3 ] Submit Button
® [ Detsd
* __Gml'
= ] Sales Orders Header
“:._M“
# [ Gerwral
= 5 Controls
Expressions ® B Teble
g add | X Remove % [ Region Label
1 =] [andl=] [2 =] [anal=] [3 |= ] (&% Region Orop-Oown List
® |_| Customer Details Button

# [ sales Person Label

* [ Sales Person Pucker

# [ customer Label

# 5 Customer Drop-Down List
# B ooder Date Label

# [Ff| onder Date Calendar

% [ tveoice Details Label

# [ Ship Date Label

Regular Expressions are more focused toward text validation, so using them to validate something like dates and num-
ber values requires a slightly different approach. For an advanced validation scenario, you would usually define a Con-
trol on the View or Form and use an expression to set the Control’s value. You would then define a validation Rule for
the Control that compares the data from the expression to a Regular Expression pattern.

Here is an example: suppose you wanted to ensure that one date is earlier than another date on the same View. The
easiest way is to define another Control on the View where the Control’s value is set by an expression as the number of

days between the two dates:

Expression to calculate the number of days between two dates

Expression Header

Mame: I|DateDiFferenn:e

Expression Details

o Clear | al Clear all | Validate |
@ Day Diﬁerencelﬂ EDueDate Calendar ; EGrderDate Calendar |I|

On the View or Form, you can then define the validation for this calculated Control. In this case, we are using a custom
expression to ensure that a positive integer in returned.
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A custom expression validating a positive integer value

Edit Validation Pattern X

HName:
Example:
Pattern:

Mezzage:

] Positive Integer Value

[Faee

] Number must be greater than 0

'— ot

Cancel

Finally, you can configure the validation properties for the Control to display a message of your choice.

Customizing the validation message

= validation
Max Length 0
Pattern E—ar Positive Integer Value
Message date cannot be less than Order Date
Summary

m Validation is applied to Controls in SmartForms

m You define the validation as a pattern based on a Regular Expression
m You can create (or copy in) custom Regular Expressions for custom validation

m When you create custom validation expressions, those expressions are available to all other Forms in
your environment.

m To apply a validation, define a Rule condition to validate a field when the Rule executes.
m If the “passes validation” condition is not set, the Rule will still execute even if validation failed!

m To build more advanced validation, you can:

m Use the “advanced condition is true” condition and show a message in a dialog box.

m Alternatively, you may need to create a separate Control, set the Control’s value such that it can be val-
idated, and then validate that Control.
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Tabbed Forms
|

>
Tabbed Forms Mideo

2= * Use Tabs to combine multiple Views on one Form
* [Each Tab can contain multiple Views and controls

28 = Rule Actions for Tabs
« Show/Hide Tabs
* Navigate to Tabs

a8 * Tip: for better performing Forms, use Rules to populate Tabs on-demand
» Especially important for List Views

Tabbed Forms are a nice way to present a lot of data or gathering a lot of input from a user without designing a very
large and complex Form.

Note that Tabs can only be added to a Form, not to a View, and you can add as many Tabs as needed. However, you
should take care not to add too many Tabs on a Form since very large Forms may not perform well at runtime.

Normally, each Tab would display one or more Views. If you add a Control to a Tab, the Control actually exists on the
Form level. In fact, Tabs are also Form-level Controls and expose methods that you can respond to in a Form-level
Rule.

A sample Form with multiple Tabs

@ Introduction @ General @ Lavout @ Parameters @ Rules @ Finished
view: [T add | [T I Tab: 0% add |68 Rename | 04 Remove | By | 03| == 130 I
Clear: | 4! 72| %z Insert: T[] 17 1%, | =< | Remove: Merge: = 1 hd

Sales Order Entry x | Sales Order History x | Customer Datails x

Sales Order History Demo Tab (&

Order Date Ship Date Purchase Order Number | Tokal Due

You can also use Tabs to implement a “more information”-style requirement, where only the basic information is shown
in the initial Tab and the user can then open other Tabs to get more information. In the example below, we are showing
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only the basic employee information on the initial Tab, with other Tabs that display the Employee’s Leave History and
Expense Claim History.

Sample of a Page with "more information" style Tabs

Employee Info | Leave History | Expense Clam History

-
Employee Details

Display Name Anthony Petro

Description Finance - Assistant Manager

Department Finance Title Assistant Manager
Telephone Number 64063138 Office Greenmaond

Email Anthony@denallix.com Manager DEMNALLIX\Bob
Birth Date 3/25/1960 Hire Date 1/15/2002

Gender M Married false

Form-level Actions can conditionally show or hide the Tabs in a Form, or you can navigate to Tabs. This is very useful
in complex User Input scenarios, where (depending on some condition) the user may or may not need to complete addi-
tional Views, or you want to automatically go to a Tab in the Form based on some user input.

Some available Tab Actions for Rules

Actions 4 || [T on sales Orders Header, when Customer D.
tab 5 = «| Enabled
& Navigation On Sales Orders Header, when Customer Details Button is Clicked
&' Navigate to ancther Form and go to a tab Bl then complete the following one after ancther
& Goto atab LMY then go to Sales Orders Form tab

& Go to a subform tab
= Visibility

& Hide a tab

& Show a tab

& Hide a subform tab

& Show a subform tab

™ Events | 17 Conditions | &* Actions

Many Views on a Form can negatively impact performance, especially when you have List Views on a Form. When
using multiple Tabs on a Form, you can improve the runtime performance of a Form by populating the Views inside a
Tab on-demand, in other words, only populate those List Views when the Tab is clicked. You can do this by imple-
menting a Rule that responds to the Clicked or Selected events for Tab Controls on the Form, and then only loading the
data in the Views on that Tab based on those events. This way, you are not populating the data in the Tab until the user
explicitly looks at that Tab. This approach is especially useful for large List Views that may take a few seconds to pop-
ulate.
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Using a Tab Event to load data on-demand

Rule Designer > Events
@ Events @ Conditions @ Actions
Select a Rule

=] Templates
1 Execute a method on a View when the Form completes an action

™1 Execute a method on a View when a View completes an action
O Update master and detail values when a control raises an event
O Navigate to another Form when a View completes an action

= Form Events

:1 When the Form raises an event

I‘:J When a control on the Form raises an event

Rule Definition

When SalesOrder Panel is Clicked

B [E then on Demo Header View, execute its Read method (configure)

Summary
m You can use Tabs to show multiple Views on one Form

m Tabs can only be used on Forms, they cannot be used on Views

m ATab canin turn, contain multiple Views

m You can define Rule Actions to show or hide Tabs and navigate to Tabs

m Use Tab Events to populate List Views on-demand
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Header/Detail Forms
T }

Header/Detail Forms Video
82| = Use separate Views for the Header (Item View) and Details (List View)

sections

» Use Form-level Rules to call the View Methods
+ &.0. use a Button control on Form to call the View methods

2s/ * Use a Batch/Sequential action execution block to call the View methods
in the correct sequence

= Set up Rules so that the Header ID is saved and then passed to each
Detail Item

-5 + Create the Header record first and save the returned Header record ID

4 + Create each Detail item, using the Header record ID obtained in the previous step to
' “bind” the Detail record to the Header record

s * Note: Map the input properties for the Detail items from the SmartObject properties,

not the List View controls

A common requirement is a Form where a user can enter data in a “header/detail” or “master/line items” style. Con-
sider a Sales Order entry page: usually, a single sales order would have some header information like the customer
details, order number, delivery address and so on. In the details section, the order would contain one or more products
(line items) that make up the order. The individual line items, in turn, could be made up of several properties (such as
the product number, quantity, unit price and so on).

Here is an example of a header/detail Form built with SmartForms.

Sabes Order Meader View (10 View) 2

Customer: ACME Rotkets ».| Sales Person: Anthany Petro .

Grder Date: 4/19/2012 T Due Date: /172012 (e

Ship Date: 4/1%/2012 0 Status: Submitted

Purchasa Order Numbar: 4123 Sub Total: 10,700.00

Tax Amount: 1,000.00 Shipping: 300,00 —— Header
Diseount Amount: 100,00 Total Due: 11,900.00 (ltem View)
CoaiThant: January Sales crder for Aome

Sabes Order Delail View (List View) =

4 add [y Edt X Dalate [H Save
Product Quantity Uinit Price Lina Discount Lina Total Amount

Detail

Gazimd 10 £450.00 $100.00 £4,400.00 (List View)
Thingamapg 20 §315.00 $0.00 $6,300.00

Criate new Sabes Order

The first key to implementing Header/Detail Forms is to understand that the Form is made up of different Views. The
“header” View is usually an Item View used to enter or display the header item data, while the “detail” View is usually a
List View (read-only or editable) which displays the list of items associated with the header. These Views are then
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combined on a single Form to create the header/details layout. Rules behind the Form perform the necessary pro-

cessing to load the header and its associated line items, or to call methods to create the line items added to the header
form.

The essence of the master/detail is that there is a relationship between two SmartObjects, something like the sample
below. Notice the common SalesOrderld property between the two SmartObjects. While this relationship does not
have to be defined as an association between SmartObjects, defining the association will make your life a little easier
when designing the Views, Rules and other User Interfaces that use the SmartObjects.

S
Sales Order Header .Salfii g:g; :l;' meitem
= SalesOrderID { * SalesOrderld
= CustomerMame *  Product
=  Total Amount -
. \ J
e o

The second key to implementing header/detail Forms is to make sure that the associated properties are transferred
correctly in Rules. As you saw in the relationship diagram above, each Sales Order Line Item has a SalesOrderld prop-
erty, and this property is what binds each line item to the header item. When you configure Rules that will create the
header and its line items, you would normally use a Form-level Control that calls the header view’s Create method,

saves the returned header record ID and then sets each line item’s value to this returned ID before calling the same
Create for each line item.

Here is an example of how this Rule would be configured for the sample Sales Order entry page. You will be creating a
master/detail Form in the exercise, so you will see first-hand how the configuration of the Rules is done.

Call the Create methods in the correct sequence using a Batch Execution Block
when Create Sales Order |

is Clicked

a

| if the Form passes validation Configured

=
=l

then complete the following in 2 batck

—

) on Demo Header View, execute its Create method

s0 on De

alls View, execute the Create method for all the items that have been Added (configure)

You have to save the ID of the header record somewhere after the header is created. Fortunately, you can just save
the Header ID into the same property of the SmartObject in the Rule configuration as shown below.

Saving the returned Header record'’s ID into a SmartObject property

=
& Clear Al

@ Input Mappings
5 Auto Map

Mapping Destinations Context Browser

= @) Sales Order Header
#| Customerld

[#] salesparsonid
3 OrderDate

3 DueDate

|3 Totalbue

[ Comment

| [#] salesorderid

0 SalesOrderld|

= ™ pemo Details
B 3§ Controls
= &% Display Row({s)
I Produst List Display

ket Quantity Data Label

= | 8 [7] pemo Header
= |m} sales Order Header
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= g Create
= P Return Properties

*], SalesOrderld

Next, when you create each detail item in the Form, pass the saved Header record ID into the appropriate linking prop-

erty of the detail items, as shown below:
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Passing the saved Header record's ID into the Detail item

B Input Mappng: W Cutput Mappings
25 auto Map | [F Clearall |
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When defining the Rule Action that maps the input properties into the records for the line items, note that you must map
the input properties using the SmartObject that represents the detail items, not the controls on the Detail view. This is
just how it works: behind the scenes, the Rule will know to repeat the action for each item in the List View.

Mapping input properties from the Details SmartObject (note: we do not use Controls in the mapping, we use the
SmartObject properties)
@ Input Magping @ Output Mappings

; Auto Map | i Clearall | 2

Mapping Destinations Context Browser
= 1] pemo HeaderDetadl Form = [ bemo HeaderDetail Form
= 7] pemo Details # Tl Parameters
E [} sales Order Detail # iy Controls
= & Create & 7] pemo Header
= P9 Input Propertias ® G5 controls
¥ 'qsalesornemea | [ SalesOrderld = 8] Sales Order Header
= \#, Customerld
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|4, UnitPrice 02 #| SalesOrderld

® [ Expressions
= ™ pemo Detals
® @ Controls
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i SalesOrdarHeaderld
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3}, LineDiscount PE] LinaDiscount
A4, LineTotatamount | [ EE L

Tip

Pay special attention to the Execution Block used to combine the Actions. In most cases, you would use the “in a
batch” option so that the Header method and Detail method are all executed in the same Scope, and you would
save the returned ID into a SmartObject property of the Header SmartObject.

You can also use the “one after another” option, but in this case, you would need to save the returned Header
record’s ID into a Control on the View or Form before passing it to the Detail records.

The difference between these two Execution Blocks is that “one after another” executes the first Action, returns to
the Form and then executes the next action in a new “transaction” scope. The “in a batch” Execution Block
executes all Actions sequentially but does not return to the Form between Actions.

The “in a batch” approach is slightly faster in execution than the “one after another” approach. You would normally

use the “in a batch” approach for the header/detail style of processing, unless you had to save a property back to a
Control on the Form before calling the next Action.
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Summary
m When implementing header/detail Forms:
1. You must use separate Views for the Header (master/parent) and the List tems (details/children).
2. Use a batch/sequential action to create the header record first and save the returned ID somewhere.
Then call the create method for each child and use the saved Header ID as an input parameter so the List
ltems are associated with the Header record.
3. You must map the child/listitem method's input properties to the SmartObject’s properties, not the Con-
trols on the List View.
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MASTERY CHECKPOINT: Rules and Forms

Rules and Forms: Intermediate Video

* Rule Execution Blocks

= Form States

= Rule Inheritance, Overrides, and Visibility
» Validation

= Tabbed Forms

» Header/Detail Forms

MASTERY CHECKPOINT

This is a checkpoint for the information covered in Part 3 of this module. If you are attending instructor-led training, use
this as an opportunity to answer any questions around working with more advanced Forms and Rules.

After completing Part 3, you should know:
m How to configure Rule Actions based on Execution Blocks
m Form States and how States affect Rule Inheritance
m How Form Rules inherit View Rules, override View Rules and what is visible to Form-level Rules vs. View-level
Rules
= How to implement more advanced validation
m How and when to implement Tabbed Forms
m How to implement header-detail Forms

Knowledge-check questions

Q: True or False: a View Rule can see Controls on the Form.

Reveal answerA: False. Form Rules can see View Controls, but View Rules cannot see Form Controls. (Rules work
top-down: the parent can see the children, the children cannot see the parent.)

Q: When you define a custom validation expression, can you use that expression in other Forms?
Reveal answerA: Yes, custom validation expressions are available for re-use in any Form or View.

Q: True or False: a Form-level Rule can disable specific Actions in a View-level Rule.
Reveal answerA: True

Q: Why would one use Tabbed Forms?
Reveal answerA: To show multiple Views on the same Form.

Q: How can you use Tabs to improve the performance of a Form?
Reveal answerA: Place Views (especially List Views) on Tabs, then define Rules that only load the data on the View
Tabs when that Tab is clicked.
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PART 4: SmartForms and Workflows (K2 Studio)
e ——

Video

PART 4

SMARTFORMS AND WORKFLOWS
(K2 STUDIO)

¥ Building SmartForms-integrated workflows with K2 Studio
¥ Workflow Integration Rule Actions

v Options for integrating Forms with K2 Studio Workflows

In Part 4 we will look at how to build SmartForms-integrated Workflows in K2 Studio. (And by inference, K2 for Visual
Studio as well, since the integration with SmartForms is the same between K2 Studio and K2 for Visual Studio.)

Some of the concepts we will cover in this partinclude:
m The difference between Start Forms and Task Forms
m The Workflow integration Rule Actions used in SmartForms Rules
m Some of the options you have to integrate SmartForms with Workflows built in K2 Studio and K2 for Visual Studio

At the end of Part 4, we will build a very simple single-step approval Workflow that will only be started if the total order
amount is over a certain limit.
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K2 Studio Workflow Terminology (refresher)
I |y
K2 Studio Workflow Terminology (refresher) Video

om

Retubma |
I 1
o Arwok a A Fust Approval a
L‘?‘ Riwork "'1? Flapecied
:-.I Crigeudcs Resor m Marages Azproeal
- -
l

Lass than of equal bo 5000 i:ld;,("" N a

T3 Cabkate Total smount
E Lipetate Datalane

[MMM

& Second Approval a8

= —

E] vrasoewwsl

Appr e I | Reecten

- H - o]
% &%
] e Approeal Emaid ] e Rejegied Bmad
W5 Ueeies Datsbass =

Note
This is a refresher of the K2 Studio Workflow terminology that was covered in the K2 Core training course. If you

recently completed the Core training and are still familiar with K2 Studio Workflow terminology, you can move on
to the next topic.

Before working with Workflows in K2 Studio, it is worthwhile to understand the terminology used to identify parts of the
Workflow. Note that the terms used are slightly different when compared with the browser-based Workflow designer
(K2 Designer). The K2 Studio Workflow designer offers features that are not available in the browser-based Workflow
designer.

Process/Workflow

A Process (also known as a Workflow) refers to the entire Process designed in the K2 design tool. A Workflow will have
at least a Start Activity and one other Activity (otherwise it wouldn’t be a Workflow, right?). In K2, the terms "Process"
and "Workflow" are used interchangeably, but they refer to the same thing: the entire Process with all of the Activities,
Events, lines and properties that make up the Process. Similarly, the terms "Process Instance™ and "Workflow Instance
also refer to the same concept: it is an instance of the Workflow design.

Processes usually contain multiple Activities, which are joined with lines. The Activities and lines generally define the
flow of the Process. The Events inside the Activities define the work performed in the Process, and the Rules behind
Activities define how the Activities are executed.

In the diagram below, all of the Activities, Events, lines (and the Rules behind each of these items) make-up the Pro-
cess.
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Activity

An Activity is a step in a Process, and acts as a container for work that will be performed by a user or a system.
Whenever work moves from one person to another or to the K2 Server, a separate Activity will be created for each of
these roles. (Strictly speaking, it IS possible to perform both user tasks and server tasks in the same Activity, but think
of Activities as indicators representing that work moves from one human/system to another human/system.)

The actual work in the Activity is represented by Events in that Activity. Activities must always contain at least one Event

but could contain more than one Event.

In the diagram below, two Activities are highlighted. In this case, the Activity Second Approval is performed by a user,
and the Activity Calculate Total contains two server-side Events performed by the K2 Server.
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Itis very common to define various Rules for an Activity that will control how that Activity should execute at runtime.
Activities may contain Rules that define IF and WHEN that Activity should execute, WHO will perform the task if the Activ-
ity must be completed by a user and WHAT the possible outcomes for the Activity could be. A Process will always have
at least one Activity that follows from the Start Activity.

Event
An Event is a unit of work in a Process, which is performed by a human or system. Work performed by a user is known
as a Client Event and work performed by the K2 Server is known as a Server Event.

Events must always be contained inside Activities, and the Event will describe the work that is being performed. K2
provides many wizards to make the setup of these Events very easy; for example, the E-mail Event wizard which allows
the designer to configure an E-mail that will be sent as part of the Process. This wizard gathers input from the designer
and lets them drag and drop variables or type text into the various properties on an E-mail message.

In the diagram below, three Events are highlighted. In this case, Originator Rework is performed by a user, and the
other Events Calculate Total amount and Send Rejected Email are performed by the K2 Server.
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Notice that the Calculate Total amount and the Approved Activities each contain two Events. Activities can contain as
many Events as needed to complete the step, and for server-side processing it is very common to have multiple Events
in the same Activity.

Client Event

A Client Event is a task which is performed by a human. All tasks that are performed by humans must be allocated to a
Destination (User or Users) which is defined on the Activity level. This Destination determines who will ultimately get the
K2 task on their task list.

Most often, user tasks require the participant to make some decision: perhaps they need to approve or reject a

request, or send it back for rework. Users do not always need to select a decision though. In some cases, the par-
ticipant may only need to indicate that the task has been completed for the Workflow to continue. The key, however, is
that a person had to tell the Workflow to continue. Any Process that is currently at a Client Event will remain at that step
until the user completes the task, or an escalation causes the task to be expired. (A Process administrator may also
override the Process and force the Workflow to go to another step. For more information, see the learning modules that
deal with K2 Administration.)

In the diagram below, two user tasks have been highlighted: Manager Approval and VP Approval. Each of these tasks
will be completed by the relevant users with one or more user interfaces.
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Note that all Client Events must have a Destination set on their containing Activity before the Process can be deployed.
After all, if a task is assigned to a user, K2 must know who that user is. This Destination could be a hard-coded user-
name, based on a group in Active Directory or SharePoint; a Role defined in K2, or could be looked up in some external
system. The K2 Workflow doesn’t really care HOW you determine who should do the work, it just cares that some user-
name or group name is returned that tell K2 who to assign the work to.

Server Event

Server Events are tasks which are performed by the K2 Server. These tasks are usually not long-lasting and will com-
plete in a few seconds, at most. Server Events could involve integration with some system, and the exact nature of that
interaction depends on the wizard or SmartObject method being executed in the Event. Server Events are also used to
perform some server-side processing such as performing calculations or manipulating data.

In the diagram below, two Server Events have been highlighted: in the Update Database Event, K2 is using some code
to interact with a database, and in the Send Rejected Email Event, K2 is generating and sending an email.
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Lines
Lines are the possible paths in a Workflow. Lines are used to join Activities in a specific sequence, and effectively tell K2

how to move from one Activity to another.

Lines control the “flow” of a Process, and by using Line Rules or Outcomes, Workflow designers can tell K2 to follow a
certain path in the Process based on some condition. Lines can even be used to split and merge a Process if parallel

work is required.

In the diagram below, three different types of lines have been highlighted. The first line joins the Start box to the First
Approval Activity, and will always be followed since there are no Rules defined for that line. The Approved line is a spe-
cial type of line called an Outcome, and is evaluating the decision made by the approver. The More than 5000 is a Line
with a Line Rule, which is evaluating a data value in order to make a decision about where to go next. In this example, if
the amount is more than 5000, the Workflow must go to the Second Approval.
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Outcomes

Outcomes are a special type of Succeeding Rule and usually surface on a Workflow as Lines. Outcomes are usually
based on one or more user's decisions (Actions) or by evaluating user actions along with other values to establish a

path to follow in the Process.

In the diagram below, two lines that follow certain Outcomes have been highlighted. The first Rejected line is one of
three possible Outcomes resulting from the action taken in the Manager Approval Client Event. The second Rejected

line is one of two possible outcomes resulting from the action taken in the VP Approval Client Event.
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Behind the scenes, Outcomes are defined as Succeeding Rules for Workflow Activities, and the resulting Outcome is
saved to an Activity-level datafield. The Lines that flow from the Activity evaluate this Activity datafield. Even though we
have indicated "Outcomes" on the diagram below as lines, strictly speaking, Outcomes are actually defined on an Activ-
ity level.

Of course, Outcomes and Lines can be a lot more complex than the example above, such as multiple parallel lines, Out-
comes that evaluate both user input and data values, and so on. For the purposes of this discussion, just remember
that in most cases, Actions yield Outcomes which yield Lines.

Line Rules

Workflow designers can define additional Line Rules behind Lines to control the flow of a Process. Most often this is
used to control the path of a Process based on the result of some comparison operation. In the diagram below, two
Lines with Line Rules have been highlighted - each line checks the Total value of the request. If the value is less than or
equal to 5000, the Process goes directly to the Approved Activity, but if the value is more than 5000, the Process goes
to the Second Approval Activity.
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Escalations

Escalations are tasks performed by the K2 Server in response to an expected time frame being exceeded. Escalations
can be configured for Events, Activities and the Process as a whole, and will only fire if that Event, Activity or Process
has not completed within the specified interval (time frame).

Events, Activities and the Process could have several escalations that can be repeated as many times as desired. This
makes it possible to design escalating levels of escalations.

An example of an escalation is to send an E-mail to the originator of the Process if the first approver has not completed
the task within two days of the Process being started. You could add another escalation to the first approval Activity to
forward the task to another user if the original approver hasn’t completed the task after three days.

Notifications

Notifications are E-mails that are sent to users during Process execution. Notifications are typically used to alert par-
ticipants that they have new tasks, and are used in escalations as well. Both the styling (for example, applying custom
headers and footers or fonts) and content (the message itself and the data included in the message) of the notification
can be customized. SmartActions enable users to complete their tasks just by replying to the task notification E-mail
that was sent to them. The Workflow designer can decide whether to allow users to complete tasks this way, or whether
they must always open the Form to review the task before they can complete the task.

Summary
m Process/Workflow refers to the Activities, Events, Lines and Properties that make up the Process
m Activities are "steps" in the Workflow joined by Lines and contain one or more Events
m Events are the tasks/work that gets done in an Activity and could be Client Events (human tasks) or Server

Events (system tasks).
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m Lines connect Activities and define the flow of a Workflow
m Lines can be associated with Outcomes (e.g. the result of the decisions/actions taken in a Client Event).
m Lines can contain Line Rules that perform some logic to determine Workflow routing
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Start Forms and Task Forms (K2 Studio Workflow)
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Note

The behavior of Start Forms and Task Forms for Workflows was discussed in the 100.YYZ SmartForms Fun-
damentals course, but using a K2 Designer Workflow. Here we will apply the same concepts to a Workflow built in
K2 Studio.

The integration between Forms and Workflows boils down to using Rules and Actions to start Workflows and open/-
complete Workflow tasks. When using SmartForms with Workflows, it is helpful to understand the relationship between
the Workflow and the Form being used to interact with the Workflow. For example, you might use one Form to starta
Workflow, but a completely different Form to open and complete a Workflow task. Or, you may want to use the same
Form to both start the Workflow and complete a task in the Workflow, but use different States to determine whether the
Form is starting the Workflow or completing a task.

There are separate Rule Actions to interact with Workflows, depending on what you want to do with the Rule. It is easi-
est to think in terms of Start Forms and Task Forms. Start Forms use a single Action to start a Workflow, while Task
Forms use two Actions: one to open the worklist item based on a Serial Number when the Form is opened, and another
Action to complete the task.

Start Forms

Start Forms use the Start a Workflow Action to start a Workflow. This Action is usually contained in a Rule for a button
Click event or some other user-driven event. In the example below, the Start Workflow button’s Rule calls the Start
Workflow Action to start the sample Workflow.

The Start Form is typically opened and completed by a user before the Workflow even exists: the Workflow is only star-
ted when the user takes some action on the Form. These Start Forms are usually “capture Forms” or “user input
Forms” where the user will complete the Form with information before submitting the Form. In the majority of cases, the
submit Action will save the data to some data store by calling a SmartObject method, and then start a Workflow in the
same Rule. While these input Forms are normally purpose-built for Workflow, remember that you can re-use Views on
the Form to save development time; you can also use Rule conditions to start Workflows based on some condition.
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The Start Form would use a Rule calling the "Start a Workflow Action" to initiate the Workflow. As part of the con-
figuration of this Action, you can set the Folio of the Process that will start, set any data fields in the Process, set the pri-
ority of the Process Instance, and the expected duration.

A Form Rule used to Start a Workflow
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Task Forms

A Form used to complete a Workflow Task (also known as a worklist item) usually contains two Workflow-specific
Actions: one Action opens the Workflow Task when the Form is initialized, and another Action completes the Workflow
Task when the user takes an action on the Form. (Remember that Actions are contained in Rules, and these Rules
would be configured to fire at the appropriate times.)

The first step is to open the associated task with the "Open a worklist item" Action, using the Serial Number to locate
and open the Workflow Task. This Rule is usually executed when the Form is initialized, and would usually also read
the available Actions for the task so that these can be presented to the user in some way, normally a drop-down menu.
You can also read data from the Workflow Instance, like the Folio or data field values.

This next image shows that when the Form associated with the Approval step is opened, then open the worklist item for
this task. When configuring this Rule, you will have to provide the Serial Number for the task: this Serial Number is a

unique value that is usually passed as a Form parameter. We have highlighted the Serial Number in the screenshot
below to show where it is usually found.

Note

By default, opening a worklist item allocates the item to this user and they either need to complete the task or
release it.
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A Form Rule used to open a User Task worklist item
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The second part is executed when the user wants to complete the task, normally with a button Click event. This part
would use the "Action a Worklist ltem" Action to complete the Workflow Task. You would normally pass the Action that
the user selected through as part of the Action configuration so that the Workflow knows which way to go next. As part
of the Action, you can also update the Process Folio and Process data field values.

Caution
The Action name used in the configuration for this step must exactly match the Action name defined in the Work-
flow, otherwise the Action will not complete successfully.
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A Form Rule used to Action (complete) a User Task workl/st item
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Form States and Workflow integration

You should recall that Form States can be used to render the same Form in different ways depending on how the Form
is being viewed. When you Workflow-enable a Form, Form States are used extensively, and usually the Form would
have separate States for each step in the Workflow. For example, one State is used when the Form starts a Workflow,
another State is used when the Form is used for a Client Event. Additional States are added for each of the Client
Events that the Form is integrated with. This is very similar to the approach used in InfoPath Forms where different
Views are used for different steps of the Workflow, but the difference is that with SmartForms, you do not have to define
separate Views for each step. Instead, you will use different States for the same Form. K2 adds Rules for the States so
that the Form can be rendered correctly based on the current activity.

States added and used by the Workflow wizards
Form Designer (SampleWorkflowForm) > Rules

@ Introduction & Detals & Lavout & Parameters @ Fu @ Fmnished

Form States State Rules
== Add State | X Remove State | | Edit State = Add Rule
Mamaea Name

@ (Base State) 5 Form is Initialized
Approval Task

& startWorkflow

You may want to define additional Rules on the Form and use the View Manipulation Actions we discussed earlier to
control the Forms based on the current State. For example, you could use the “Disable a View” Action to prevent an
approver from making changes to the data that was submitted for approval, but only if the Form State is equal to
Approval. You will have to do this manually: K2 will not automatically disable the View for a user task because it does
not know which fields you want to enable and which fields you want to disable.
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Disabling a View after opening a Workflow Task

When the Form is Initialized
5 then complete the following one after another
m then open the DefaultActivity worklist item (configure)

m then disable SampleEmptyView View

Summary

m There are different Rule Actions to interact with Workflows:
m Start Workflow
m Open a worklistitem (requires the task Serial Number, usually a parameter in the query string)
m Complete (Action) a worklist item (requires the Serial Number)
m You can use the same Form to both start a Workflow and complete a user task later in that Workflow
m Usually this is achieved with States and changing the behavior (i.e. Rules) of the Form based on the State
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Start Form options
T ——

. >
Start Form options Video

22/ * Option 1: Use the SmartForms Integration Process Wizard
« Build the Forms first

= Use the SmartForms Integration Process wizard to integrate the Start Form with the
Workflow

+ K2 will add an Item Reference for you
« K2 injects Form Rules into the Form when the workflow is deployed
+ Easier, but less flexible

s= * Option 2: Manually add a Start a Workflow Rule Action
« Build and deploy the workflow first

= Add a Rule Action to start the workflow and set up mappings

« K2 will not add an Itern Reference for you

» K2 will not add additional Rules to the Form/Workflow

«  More complex, but more flexible

You have two options when integrating a SmartForm to start a K2 Studio/K2 for Visual Studio Workflow:

1. Use the SmartForms Integration Process Wizard
2. Manually configure the Workflow Start Rule Action using Rule Actions

Which approach you should use depends on your requirements: the first is easier because most of the integration work
is done automatically for you. The second approach is more flexible but requires more manual configuration to set up.
Let's look at the options in more detail.

Using the SmartForms Integration Process Wizard

The easiest way to integrate a Form with a K2 Studio Workflow is to use the SmartForms Integration Process wizard.
This wizard will add the necessary Rule Actions to start the Workflow and transfer data into the Workflow for you. The
Form modifications will be applied to the Form when the Workflow is deployed. With this approach you have to build the
Forms first and then the Workflow. It is the easier approach, but you don’t have full control over the Form-Workflow
integration.

The Start Workflow Action will allow you select a Workflow to start, and set the Folio and Workflow data field mappings
as part of the wizard.
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Dragging the SmartForms Integration process wizard into the Workflow

Q Process Wizards « = || Sales Orders Process
) Smartforms Integration s J _

fu] sharepoint 2013 w Start

Manager Approval 8

-
e
7 Manager Decision

all,

Approved I | Not App

Once you run the wizard, you can point it to the Form you want to use to start the Workflow. As part of the wizard, you
can decide whether to inject the Start Workflow Action into an existing State in the Form or create a new State. You can
also decide which existing Rule the Start Workflow Action should be added to.

Selecting the target Form, setting the State and configuring the placement of the Start Workflow Action

Select Form and State

Sedect the Form o stan the workflow:

Fom | 2eesh

Specily the State details for the Form:

Creale a new Slabe

=) Lise an guisting Stabe: Stant ‘Workdow {Diefaul) o

Make this Stale the defsull fof the Foem

Configure Workflow Start Rule

Select an existing Form and then specify the stabe oplions for the Form. Mew stales are edi Selec] Fule ‘Whan Submit Bution B Cicked -
Desigrer once the winkficw |5 deployed

it MeveUp | Jb Move Dewn @ Dissbis

- —
n & Back | Mext 33 e the form passes validation
| adso on Sales Orders Header View, execute the Create method

| also on Sales Orders [tems View, exscute the Create method for 8l the items that has
: if an sdvanced condition is true
| then start the Sales Orders Process Workflow
i I if an advanced condition is true
l: thiern on Sales Ordars Header Emal‘..C-b‘ﬂ.t Execube it Save method

Configure the rube thad is used o start the workdiow. The nales jabed wilh the seleched slabe are updaied
in the Form dednition once the wordiow i deploved and can be further edited in Bhe K2 Designes,

n £¢ Back | Mext ¥ | Finish | Cancel

In subsequent screens of the wizard, you can set up an ltem Reference and optionally pass additional data from the
Form into the Workflow.
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Adding the Item Reference and passing data from the Form to the Workflow

Configure ltem Reference

Item Reference Settings

[#] Creale an liem Relersnce

Ibem Reference Mame l Sales Owders

SmarOvject I a8

Specify Data Bindings and Folio

=k a0 Ty e 0
Duata Field [Destington) o Fild (¥alue)
I Al a
Specify how SmartObject data is mapped into an item reference fisid I | . [1 .
" ¢ Back | Mext }»
Fois [Saes Dodes Hepder S Person a

Spocify bow Foim dall i Mapped mio Sata leids. Al spetly b apbonal fobs valus 16 idesly mslardes of
B riion

n £ Back | Rext P> | Fmish | Cancel

Environment [Development]

g =
= &) Smuarforma Sareern)

g
Ll

i

N M Servenin)

S SeanFor Detigrst
s S oo Detagres Rhanbiva
L ‘Fmark g Ceensgrem Fianbima 551
a Seniast orrk Deriigrent S51 | Selmall}
S SeanFores Rusee
v S e Rusvies SEL (delak)
= B Sma o Sener
5 3 K2 Leaming
= 3 Sales Ordens
= 3 Foma
= [ 1] makpy Ciedary Faam
F T Cuborn Chder Ha
= T Sakes Ol Hasod
= O Conbealy
B 5% Tax Tex
L Commerm
_rﬂmumb
) e Db ©
B4 Puschass O
[ megion Dreg

Manually adding the Start a Workflow Action

The other option is to manually set up the Form-Workflow integration by manually adding and configuring the Start a
Workflow Action. With this approach, K2 will not inject or create additional integration (e.g. adding Item References) for
you. When you deploy the Workflow, no changes are made to the Form because in essence, the Workflow does not
know about the Form. With this approach you have to build and deploy the Workflow first, and then do the Form-Work-

flow Rule integration.

This is a more complex approach and requires additional work, but the Workflow and Form are less tightly bound
together and you have full control over the integration. This approach may also require extra work when building a

deployment package.
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Manually configuring the Start Workflow Rule Action

Actions ) [ On New Hello World, when Sawe Button is Clideed

el |
On Kew Hello World, when Save Button is Clicked

& Form Interaction
~

B [ i the Form passes valdation
Bl then complete the following one after ancther

& SmartObject Interaction
& Data Transfer -
[ than on Bew Hello Werld View, xecute the Create List

# Centrol Ink ko
 fen T ITtem method

& Hawigation

i oebeFlow I ctign
@' Start a workflow

o Open a workdist fem

+ri tranafer dBte

start the Hello W workfow Workflow

Ny

Start the Hello Werld WorkPlow Workllew

O Action & worklst item —
= B Workflows @ [nput Moppings @ Chalput Mappings
4 Browser Interaction = “2. DemadndTeiting TestControk @ Clear &l | 3 Clear Selected
= Subwiew Interaction Hae :p""‘mw T ——
o° Pepulate a kst control on & subneew e ok Demolustombist = T
B FR HowTok2 Halla Warkd 3, Workflow Name: HiowTok2 Halla WorldiHello Warkd Weorkfow L -
i Popslatn a Bt control on & sulnaen B 3 Detad
@ ) £, Hello Workd Werkflon ] Expected Duration: B el
o Load & st control cache with data © B LK HowTokITest Expense Claim N - pamnlil
. . B CR incdents Al Fefio: Tithe Text Box B O
[ Events | ] Conditions = g* Actions & , ) B [ Advanced
| Priority: Q=
Jis Ly B 1 Parsmaters
B [F Expressons
B[] new Helle Workd
J e ToK, e
i Mok B ) Detail
Workflow-level datafields will show here and can be mapped B £ General
2 1 Parsmeters
2 fF Controls
& B Bodyd Table
l ox || cancel & [ Title Label

& [ Tile Text Box

# ] save Butten

® ] Cancel Bation

# [ SharePoint Time Zone Text Box &

< 8 >
D Mext | Finish | Cancel

Summary
m There are two common approaches used to integrate Start Forms with a Workflow
m Use the SmartForms Integration Process Wizard (tightly coupled).
m This will automatically add the Rules and mappings into the Form and set up the Item Reference for you.
m The Form modifications will be applied to the Form when the Workflow is deployed.
m  With this approach you have to build the Forms first and then the Workflow.
m ltis the easier approach but you don’t have full control over the Form-Workflow integration.
m  Manually configure the Workflow Start Rule Action using Rule Actions (loosely coupled).
m You have to manually configure the Rule Action.
m No Item Reference will be added to the Workflow, you will have to do so manually.
m The first approach is easier, the second approach is more flexible but requires more work.
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Task Form options
e —

. >
Task Form options Video

22 * Option 1: Use the SmartForms Client Event Wizard

+ Build the Forms first

+ Use the SmartForms Client Event wizard to integrate the Form with the Workflow
« K2 injects Form Rules into the Form when the Workflow is deployed

* Decide how to show the Task Actions

Use the Workflow Integration Control

Use a List Control to show Actions (e.g. radio button list, drop-down list)
Manually set up the Rules

+ Can map data and Item References easily

+ Easier, but less flexible

82/ * Option 2: Use the Default Client Event and manually add Workflow Task
Rule Actions
= Build and deploy the Workflow first
Use the Default Client Event to set the Form URL and Sernial Number
« Add Rule Actions to open the Workflow Task and complete the Workflow Task
= K2 will not add additional Rules to the Form/Workflow
+ More complex, but more flexible

There are two common approaches used to integrate Forms with Workflows as Task Forms:

1. Use the SmartForms Client Event event wizard
2. Use the Default Client Event and manually add Workflow Task Rule Actions

Which approach you should use depends on your requirements: the first is easier because most of the integration work
is done automatically for you. The second approach is more flexible but requires more manual configuration to set up.
Let's look at the options in more detail.

Using the SmartForms Client Event event wizard

The easiest way to integrate a Task Form with a K2 Studio Workflow is to use the SmartForms Client Event wizard.
This wizard will add the necessary Rule Actions to open and complete the Workflow Task and transfer data to and from
the Form. The Form modifications will be applied to the Form when the Workflow is deployed. With this approach you
have to build the Forms first and then the Workflow. It is the easier approach, but you don’t have full control over the
Form-Workflow integration.
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Dragging the SmartForms Client Event into an Activity

=] Event \Wizards L

4 General '; =
[E] Default Client Event 0 Start
E Forms Generation Client Event

(%3 Default Server Event [Code) !
'E-iu:tive Directory Event P
j Exchange Event
] smartforms Client Event s

(2 smartObject Event
8 code Refsrence Event I I

Sales Orders Process

~ | Ma r Approval a8
&

_..':] Manager Decision

Once the wizard launches, you can select which Form and State to use for the Workflow Task integration. You can also
select into which existing Rule the Action to open the task should be added.

Selecting the Form, State and Open Worklist ltem Rule

Select Form and State

Event Hame: I Manager Decision
Slect Fors | [ [ Rotesn
ot i Siete ol o Forsae Configure Open Worklist Item Rule
Caeate 3 nes State . Seiect Rule VWhen the: Foem b5 Intializing ul m
w1 Uss an sastieg Stabe: Manager Appicrral ¥

Select an existeg Foams and then specify the slabe opions for the Form. Mew stales e editab
Designer once e workhow is deployed

If Current Workflow Activity is Manager Approwval -
3 then open the Manager Approval worklist item
& then on Sabes Onders Header View, eotoute the Initialize method
¥ then on Sales Orders bams View, execute the nitialize methad
& then on Customer Order History View, execute the Initialize method
[ then on Sales Orders Header View, execute the Load method
[0 then on Sabes Orders Hems View, execute the Get List methad

Configuns the fule Bhal is used 1o load the user's workisl bk The rules sssocinled with Be peeviously
m%ndstm are updaied in the Form definiion once the workflow is deployed and can be furtiher sdiled in
fthe: #E3 Desigrer,

As part of the wizard, you need to tell K2 how you want to expose the Actions to the end user. You have three options:

a.

b.

Workflow View: Let K2 automatically add a Workflow Task panel into the Form for you. You can select the place-
ment of the task panel and what should happen after the Workflow Action is applied.

Use an existing list Control: K2 can populate a Control (e.g. a radio button list or drop-down list) with the available
actions for the task.

Configure later: with this option, you need to set up the task Rule integration yourself.
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SmartForms Client Event B

Action Display Settings

Specify how the Actions should be displayed:

s Workflow View at the bollom | = of the Form

After submit. (=) Show Message. I Your decision has been sent!

Call a Rule Refresh

Mavigate to !

Use an existing list control fo display the action,

Select Control '

Configure how the aclions display later using the K2 Designer

Specify how the actions should be displayed for the user. You can bind the actions to an existing conirol,
display them in a separate workflow view, or manually bind the actions in K2 Designer laler.

The Workflow Task panel that is automatically added to the Form when you select the first option (Workflow View)

|Fa-n:. Jobc West Coust Sales
Actraty M Manasger Apperones
Jietnacne:
Select Acion: hct an i &
Susbmi
Tithe ‘West Coast Sales
First Mame Saka
Lact Hame Cow
Employement Type Hull- vt -
Start Date 1013 ]
Salary 5500008
vl Ciky v York z
Maniger Eal Mapgio e
Lwew Careal
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Manually configuring the Workflow Task Actions when you select the third option (Configure later)

Rulbe Designer imife. 3
Actions i ": On Display Mello World, when Close Button is Clicked
Ll [ | Enabled i = Comment
& Form Interaction A on vy H w . wihien Button is
# SmartObject Intersction T : # Form parameter rialtes has baan spacified
| & action the Re o greefing workhst item fi e
# Data Transfer
m Contral Tnteraction
[+ Navigation Action the Respond to Greeting Worklist Them
= Warkflow Interaction H P= Workflows 4 Clear Al | 3 Clear Selected
@ Start a Workflow # [, bemoAndTesting TestControls Context Browser
& o arclist it = FR HowTok2 Hello World B M b
g Open & workhst item _“ 2 Hallo World Workdiow @ Activity: HowToa2 Mella world\Hello World Workflow\Respand to gresting =L Display Hello World
@" Action a worklst dem 0 1 T 8 0 Datail
&} Respond bo greeting Al serisl wumber: || (AR B ] General
= Browser Interaction = .1. HowTok2Test Expense Claim & Action Mame: ® Appearance
" Disable the Form # L& Incdents 8 Advanced
@" Enable the Form B i Parameters
= = b ber
o Enable a subform must provide the \r':l.'il number A Serialtio
v and the bext value of the Action =] .-:E_ Comtrals
&" Disable a subform that the user selected &, ] List Actions
™ Evemts 7 Conditions  g° Activas ) Detai
® [ Genersl
Al Wiew

Using the Default Client Event and manually add Workflow Task Rule Actions

Another approach is to use the Default Client Event wizard. This wizard will not add any Actions to the Form, and you
will need to set up the Task Form-Workflow integration manually. With this approach you have to build and deploy the
Workflow first and then the Forms, then go back to the Workflow to set the Form URL in the Client Event. This is a more
complex approach and requires manual configuration, but you have full control over the Form-Workflow integration
and the Form and Workflow are less tightly bound together.

Tip

This is also an option to consider when you want to use a completely different Form for the same Client Event,
because you can set the Form URL using values from the Context Browser, as opposed to targeting one specific
Form.

Dragging the Default Client Event into an Activity
[5] Event Wizards « il Sales Orders Process
4 General =

(] Default Client Event O Start

] Forms Generation dm

'ﬂ Default Server Event (Code) !
E| Active Directory Event 3

[24] Exchange Event L‘:,‘I:.

[77 smartForms Client Event

(5 smartObject Event =
(W] code Reference Event I I

Manager Approval &l

1'_| Manager Decision

When you configure the Default Client Event, you have to provide the URL to the Form that will be used to complete
that task. You can obtain the Form's Runtime URL from the Form Properties screen, as shown below. Remember that
you have to include the Task Serial Number (usually as a query string parameter) because the Rule Actions will require
the Serial Number when opening and completing the task.
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Setting (and obtaining) the URL for the Default Client Event

Event Name and Forms

Specify Event Name

Event Name I CligntEvent
[+] Task Hem URL
URL: I hitps: k2 defnallix com/Runtime/Runtime/Form/Sales+Order .

[+] Append serial number to URL

[] additional URL

Platiorm Name: | ico )
K2 Designer ¢ [ sales Orders Form
LR Search: (= k. =
= [T K2 Designer s
— (e
B & My Items
H = Name: Sales Orders Form
Specify a name for the event and choe,  — E Al Rems
¥ [ Active Directory System Name: Sales Orders Form
= [] CRM Descriplion:
® [ Exchange Design Time URL: https://k? denalloc comy Designer/ Buntime) Fgrrmy Sales
= P K2 Leamning Runtime URL: [ m/Runtime/Runtime/Form/ Soles+ I
O AD user Update Cateqgory: K2 Learning\Sales Orders\Forme
- I z
B P~ Sales Orders
S Version: 2.0
B P Forms
@ [ calez Orders Dachbos Created Date: B/24/2015 7:21 AM
+ '_E‘ Sales Orders Form Created By: Denallix Administrator
® [ smartObjects Modified Date: B/24/2015 11:20 AM
E O views Modified By: Denallix Administrator
] Workflows Status: Checked out by Denalloc Administrator
# [ Online Services

Once the Workflow is deployed, you need to set up the Rule Actions to open and complete the Workflow Task manu-

ally.

Adding an Action to open the Workflow Task

Actions 4 || [T when the Form is Initializing
s « Enabled § Move Down  {f MoveUp X Remove =) Comment
& Form Interaction When the Form is
=
L)
% Smartobject Interaction B [ if Form parameter No has been speched
[ ! 0 d 1 grest H
# Data Transfer - gomt v = g R
# Control Interaction
Open the Respond to Greeting Worklist Ttem
& Navigation =
= P workflows @ Input Magpings @ Output Hapgings
= Workiflow Interaction B L& DemoandT TestControl
& esting TestControls 3 Clear All | X Clear Selacted
@ Start » Workflow B R HowTok2 Hello World
— M inations
i [—
& Respond to greeting i Actnity: HowTol2 Hello Wordd\MHelle World Workflow\Respond to greeting
&’ Action a worklist item S i
B LA HowTok2Test Expense Claam Al Serial Number: I m
¥ Browser Interaction B LR Incidents -
R Wigeldlow View: Home

= Subview Interaction G Afver Submit Serial Number is

@ Populate a kst control on & subview o W required

o Populate a kst control on & subview

W

& Load a st control cache with data o

™ Events = {7 Conditions  g* Actions
o, Actions:
can use a list control (e.g. Radio Button List) to
show available Actions

Context Browser

2

© System Valees
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Adding an Action to complete the Workflow Task

Rule Designer

Actions

@ Farm Interaction

F SmartObject Interaction
@ Data Transfer
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] Navigation

= Waorkflow Interaction
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@ Open a worklist item

4 '" On Display Hello World, when Close Button is Clhcked

& . « | Enabled = Comiment
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Summary

m You have two options when integrating Task Forms with Client Events:
m Use the SmartForms Client Event wizard (tightly coupled)

Build the Forms first

Use the SmartForms Client Event wizard to integrate the Form with the Workflow

K2 injects Form Rules into the Form when the Workflow is deployed
Rules to open the Workflow Task
Rules to complete/action the Workflow Task

This approach is easier, but less flexible because the Workflow and Forms become tightly bound

together, and the Workflow makes changes to the Form when it is deployed.

m Use the Default Client Event and manually add Workflow Task Rule Actions (loosely coupled)
With this approach you need to set up all the SmartForms-Workflow integration manually

m The first approach is easier, the second approach is more flexible but requires more work to set up.

K2 smartforms

Build and deploy the Workflow first

Use the Default Client Event to set the Form URL and Serial Number. You can obtain the Form URL

from the Form Properties page.
Add Rule Actions to open the Workflow Task and complete the Workflow Task

K2 will not add additional Rules to the Form/Workflow, you need to set up all the integration and

data transfer actions yourself.

This approach is more complex to set up, but more flexible because you have full control over the

Workflow integration.
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SmartForms-Workflow integration tips and notes
I —
SmartForms-Workflow integration tips and notes |~

* You can use the same Form as the Start Form and Task Form
+ Use Form States to distinguish the behavior of the form
« Define separate States for each Client Event in the workflow

= Use Rules to disable Views/Controls so that users cannot edit data

* Manually configure Workflow Task Forms
+ Better user experience since the Workflow Task panel is not separate from the Views
* You have better control of the workflow integration

* Consider Versioning implications
+  Workflows are versioned and will not auto-upgrade to a newer version
«  Workflows will always use the latest version of Forms, Views and SmartObjects

« You may need to take versioning into consideration and potentially copy Forms to
create new versions

« Or allow existing instances to complete before deploying a new version of the
application
* Deployments and Check-In
+ Check-In Views and Forms before deploying the workflow
» Changing a workflow wizard could break existing Workflow Integration Rules

When considering how SmartForms integrate with Workflows, there are a number of tips and notes to bear in mind.

You can use the same Form as the Start Form and Task Form

Remember that you can use Form States to distinguish the behavior of the Form and define Rule Actions accordingly.
If you have a complex Form you may want to use the same Form for all tasks since it can reduce the number of sep-
arate Forms you need to maintain. It is also a good idea to define separate States for each Client Event in the Workflow
so that you can control the Form’s behavior depending on where in the Workflow it is being used. Note that too many
States can negatively impact the performance of a Form. Remember also, you can use Rules to disable Views/Controls
so that users cannot edit data.

Manually configure Workflow Task Forms

If users need to edit data on the Forms, do not use the Workflow Task panel but instead, manually configure Workflow
integration Actions and embed them into the Form/View Rules. This results in a better user experience because the
Workflow Task panelis not separate from the Views, and you can take multiple Actions (e.g. update the data and com-
plete the workflow Action) on the same event (such as when the user clicks the Submit button). While this approach
does take a little more work to build, you have better control of the Workflow integration and can put Controls where you
want them, as opposed to K2 adding on a Workflow Task panel to your Form.

Consider Versioning implications

Itis important to keep in mind the effect of Workflow versioning when you integrate Forms with Workflows. Remember
that Workflow Instances are bound to specific versions of the Workflow definition, and will not auto-upgrade to a newer
version if you deploy a new version of the Workflow. Workflow Instances are bound to the version of the Workflow they
were started on. (Itis possible to migrate Workflow versions using Live Instance Management APls, but this is not
recommended as a life cycle management approach.)
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When it comes to Forms, Views and SmartObijects, all of these artifacts will use the latest deployed version, so it is quite
possible that an older-version Workflow Instance might try to run against a newer version of a Form or SmartObiject.
(Workflows will always use the latest version of Forms, Views and SmartObijects.)

You may need to take versioning into consideration and potentially copy Forms to create new versions (i.e. Leave
Request V1 joined to Workflow V1, Leave Request V2 joined to Workflow V2), or allow existing instances to complete

before deploying a new version of the application so that existing Workflows are not broken by new SmartObjects or
new Forms/Views.

Deployments and check-in

Check-in Views and Forms before deploying the Workflow, so that there are no surprises when K2 adds Rules to your
Views and Forms. (Remember that K2 may add Rules and Actions to Forms and Views depending on how you integ-
rated the Form and Workflow.) Changing a Workflow wizard could impact existing Workflow integration Rules (e.g.
deleting a Client Event and recreating it). Try to avoid this as much as possible.

K2 smartforms Page 193 of 244



MASTERY CHECKPOINT: SmartForms and K2 Studio Workflows

SmartForms and K2 Studio Workflows Video

= Integrating SmartForms with K2 Studio Workflows
= Start Forms vs. Task Forms

+ Options for Start Forms

= Options for Task Forms
[ ]

Workflow Integration Rule Actions

Considerations when integrating Forms with Workflows

MASTERY CHECKPOINT

This is a checkpoint for the information covered in Part 4 of this module. If you are attending instructor-led training, use
this as an opportunity to answer any questions around integrating Forms with Workflows built in K2 Studio or K2 for
Visual Studio.

After completing Part 4, you should know:
m How to integrate SmartForms with Workflows built in K2 Studio or K2 for Visual Studio
m The difference between Start Forms and Task Forms
m Start Form options
m Using the Process wizard
m  Manually configuring the Workflow Start Action
m Task Form options
m Using the SmartForms Client Event wizard
m How the Workflow actions are displayed depending on the choices you make in the wizard
m Using the Default Client Event wizard
m How to manually set up Workflow task integration to open and action the task
m Some considerations and tips when integrating Forms with Workflows

Knowledge-check questions
Q: Can you use the same Form as the Start Form and as a Task Form in a Workflow?
Reveal answerA: Yes, you would normally use States to achieve this.

Q: What is the difference between the 'Open a worklist item' action and the 'Action a worklist item' action?
Reveal answerA: Open a worklist item - is used to open the task, usually when the Form is opened by the assigned task
user. Action a worklist item - used to complete the task when the user is ready to submit the form.
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Q: True or False: Workflow Instances always run on the latest definition that was published to the server.
Reveal answerA: False. Workflows start on the Default version of the Workflow and are NOT automatically upgraded
when a new version is deployed.

Q: True or False: Workflows always use the latest checked-in version of a Form.
Reveal answerA: True (well, mostly true: the exception is that users who currently have the Form checked out will
always see the version they have checked out, while other users won’t see the changes until the Form is checked in).

Q: Would you prefer to manually integrate SmartForms with Workflows, or use the wizards to do the integration? Why?
A: (discussion question)
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PART 5: SmartForms-based Reports
=== .

Video

PART 5
SMARTFORMS-BASED REPORTS

v" Reporting controls in SmartForms

In Part 5 we will look at using the available reporting Controls in SmartForms to build SmartForm-based reports.

At the end of Part 5, we will create a dashboard-style report for the Sales Orders application.
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You can create custom reports by incorporating reporting Controls with other Controls and Views to assemble custom
report SmartForms. You can then add these Forms to SharePoint using the K2 Forms Viewer App Part, or just by
exposing the Forms through their Form (Runtime) URL.

Reporting controls are found in the same location as the other View and Form Controls. Under the Reports heading,
you will find Controls for adding spreadsheet-formatted lists, along with charts and graphs. Simply drag and drop the
report Control you need onto the View canvas, then configure it using the options in the Properties Pane.

The benefit of creating a custom report Form is that you can assemble dashboard-style reports that combine Workflow
reporting data with SmartObject business data. At the time of writing (August 2015), the reporting Controls only support
workflow data, but check your version of K2 since additional reporting Controls may have been added in the meantime.
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Workflow Reporting Controls in the K2 View Designer
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PART 6: Troubleshooting and Debugging SmartForms
=== .

Video

PART 6

TROUBLESHOOTING AND DEBUGGING
SMARTFORMS

v" SmartForms and K2 Architecture
v Authentication in SmartForms
¥ Logging mechanisms and troubleshooting

v" Debugging SmartForms

In Part 6 we will look at how to troubleshoot and debug SmartForms, including the available logging options that you
can use to troubleshoot SmartForms. We will also be looking at the architecture and authentication of SmartForms in
more detail, since it is important to understand the architecture to troubleshoot effectively.

At the end of Part 6, we will do a simple exercise to debug a SmartForm.

Note

Given the subject matter, this section of the training course will be more technical in nature. If you are not familiar
with web authentication or architecture of web applications, this might be challenging content, but knowing the
basics of troubleshooting will help you build SmartForms.
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Itis important to understand the architecture and communication of SmartForms because when you need to
troubleshoot, it helps to know how communication flows and what the components are. The diagram in the slide for this
topic represents the logical communication architecture of SmartForms.

There are two websites that are installed along with SmartForms. End users mostly interact with these sites through
web browsers on their machines or devices, using standard web-based HTTP or HTTPS protocols and methods like
HTTP gets, jQuery and AJAX calls. (The specific ports in use will depend on the environment and IIS configuration, but
normally HTTP is over port 80 and HTTPS is over port 443.)
m K2 Designer Site: this is where users build SmartForms, SmartObjects and Workflows with the K2 Designer tool
m Runtime Site: this is where end users will run Forms at runtime

You can create multiple copies of the runtime site in different [IS websites to serve different users, as we will explore fur-
ther in the next topic.

The SmartForms websites communicate with K2 using the available K2 authoring and client libraries, for example, the
workflow client library (.dll), the SmartForms authoring library (.dll) and other libraries. These libraries communicate
with the K2 Servers using Remote Procedure Calls (RPC). By default, the ports used are 5252 for workflow client com-
munication and 5555 for all other communication, although customers may have changed their port numbers during
installation.

K2 internally has a number of hosted services (such as SmartForms, Workflow and SmartObjects) along with sup-
porting services like authentication, logging and others. Once the libraries connect to K2, the subsequent processing
happens within these hosted services inside the K2 Host Server process. As part of this processing, K2 will com-
municate with its own database (Microsoft SQL server) using standard .NET SQL client calls (normally port 1433).
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When K2 communicates with other providers via Service Brokers, the communication channels depend on that pro-
vider: sometimes it might be HTTP calls and sometimes native client calls (it depends on what communication channel
the provider API uses).

Summary

m There are two websites that are installed along with SmartForms:
m K2 Designer: this is where users build SmartForms, SmartObjects and Workflows with the K2 Designer
tool
m Runtime site: this is where end users run Forms (runtime)
m The SmartForms websites communicate with K2 using the available K2 authoring and client libraries
m These libraries communicate with the K2 Servers using Remote Procedure Calls (RPC) over ports 5252
and 5555
m K2 has a number of internal services that perform the majority of the processing work
m When K2 communicates with other providers via Service Brokers, the communication channels depend on that
provider
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SmartForms Authentication
|
SmartForms Authentication Video
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K2 smartforms are built to leverage the existing authentication mechanisms ("Security Providers") available in K2. By
default, K2 smartforms are installed and configured to work seamlessly with Active Directory authentication. If you are
only using Active Directory for authentication in your SmartForms/K2 environment, you do not need to spend too much
time delving into the details around authentication in K2 smartforms. Normally, a K2 and SmartForms installation in an
Active Directory-only environment is easy to set up and does not usually require any additional configuration.

The key concept in K2 security is that of a Security Label. A Security Label is effectively an instruction that tells K2 which
security provider to use when authenticating a user. Active Directory is always identified with the K2: security label.
When a user connects to K2 with the K2: security label, K2 will authenticate that user against Active Directory.

Consider the diagram in the slide that accompanies this topic, and specifically look at the Security Providers section
under K2 Server Security. In this example, we have two security providers: the standard K2: Active Directory security
provider, and a custom security provider with a SQL: security provider label. When users connect to K2, K2 will look at
the security label prepended to the username so that it knows which security provider to use when authenticating a
user.

Now, consider the SmartForms Security section of the diagram. Here, we have two different approaches: Windows
Authentication (blue sites) and Forms Authentication (maroon sites). The authentication setting is stored in the web.-
config file for each of the websites that make up a SmartForms installation: the K2 Designer website and the Runtime
website. Let’'s assume you have only Active Directory users. In this case, the websites are automatically configured with
the Windows Authentication setting, and the websites will automatically take the current user’s Windows credentials
and pass them through to K2 with the K2: security label. K2, in turn, authenticates the user against Active Directory
because of the K2: label in the username. All of this happens transparently and the user does not need to provide their
login credentials: K2 will automatically use the connected user’s credentials.
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In a more complex environment, you may need to expose SmartForms to external users as well. In this case, there are
two important pieces to the puzzle: first, you need a security provider that can authenticate the external users. The
second part is to configure the Designer and/or Runtime websites to use the Forms Authentication mechanism. When
you use the Forms Authentication, users will need to log into the website before they will gain access to the Runtime or
Designer websites.

Remember that there are two separate websites used in a SmartForms implementation: the Designer website (which
hosts the K2 Designer components) and the Runtime website (which is used by end-users at runtime to interact with
Forms). You are free to change the security settings for each website independently or create copies of each website
and configure them differently for different audiences. Remember that the Forms themselves are served up by the K2
Server, so end users would see the same Form regardless of which website they have used to connect to K2.

In a typical internal/external-user environment, you would normally have a single installation of the Designer website,
configured for Windows Authentication and used exclusively by internal users to design Forms and Workflows. For the
end-user interaction, you would normally create two installations of the Runtime website: one site would be configured
for Windows Authentication (so that internal users can interact with Forms without providing additional log in cre-
dentials) while the external website would be configured for Forms Authentication. External users would log into the
Forms Authenticated website with a specific set of credentials and a specific security label. Ultimately, both websites
look at the same collection of Forms, so it is not necessary to implement separate copies of the same Form for the dif-
ferent users. Once you have changed the authentication mode to Forms, end-users will need to log in with their user-
name, password and a security label before they will be able to access any Forms.

When the user clicks a sign-in button, SmartForms will combine these security credentials and then pass them through
to the K2 Server for authentication. Depending on the security label used to log in, K2 will use the appropriate security
provider to authenticate the user. This means that when you change a website to use Forms Authentication, both
external and Active Directory users can use the same website. The Active Directory users will use the K2: label and log
in with their normal Active Directory username and password, while the external users would use the label of the cus-
tom security provider.

Multi-Auth

You may want to use a single runtime site for all users, regardless of how they are authenticated. SmartForms 1.0.6
introduced a concept called Multi-Auth, where you can configure a single SmartForm runtime site to allow multiple dif-
ferent authentication mechanisms. With this setup, as long as the necessary authentication providers and claims-
based authentication setup has been configured, you can use a single website to authenticate users from different
authentication mechanisms (although you will still require separate authentication providers for each authentication
mechanism). See http://help.k2.com/onlinehelp/K2smartforms/IC G/current/default.htm#IntroductiontoMulti-
Auth/K2MultiAuthlntroduction.htm for more information on using Multi-Auth.

Anonymous access

You may want to expose Forms to non-authenticated users (for example a public survey application). You can setup a
SmartForms runtime site to enable anonymous access. In this case, K2 will use the Application Pool Identity to authen-
ticate against K2 and perform actions (of course you need to be very careful of the security implications of doing this).
See http://help.k2.com/onlinehelp/K2smartforms/ICG/4.6.10/default.htm#Anonymous _Access.html for more inform-
ation on configuring anonymous access.

When SmartForms use SmartObijects to interact with providers, the security context depends on the configuration of
the Service Instance. Depending on this configuration and whether it is possible to use or translate user credentials, the
user credentials may flow all the way through to the provider (through Impersonate or OAuth) or perhaps be converted
to another set of credentials (SSO). They may even stop at the K2 Server (when the Service Account or static cre-
dentials are used).

Impact of authentication on troubleshooting

If you are using multiple authentication mechanisms and security providers, you should try to keep in mind the “flow” of
a user’s credentials. Very often, you will be faced with unexpected authorization or authentication errors when external
users attempt to access certain resources. The easiest way of troubleshooting these issues is to use the available log-
ging mechanisms (described in the next topic) and to draw out a flow diagram so that you understand where the user’s
credentials are being passed, and the point at which the credentials stop and are no longer passed. You can also run
the K2 Server in console mode and watch the output for security or authentication error messages.

K2 smartforms Page 203 of 244


http://help.k2.com/onlinehelp/K2smartforms/ICG/current/default.htm#IntroductiontoMulti-Auth/K2MultiAuthIntroduction.htm
http://help.k2.com/onlinehelp/K2smartforms/ICG/current/default.htm#IntroductiontoMulti-Auth/K2MultiAuthIntroduction.htm
http://help.k2.com/onlinehelp/K2smartforms/ICG/4.6.10/default.htm#Anonymous_Access.html

Summary

SmartForms authentication is tightly bound to 1IS authentication along with the Security Providers/Security
Labels conceptin K2.

In most standard situations, SmartForms leverage Active Directory and Windows credentials.

In some cases you may want to allow external users to be authenticated through some other mechanism to work
with SmartForms.

m In this case you would usually set up a custom security provider in K2, then create a separate SmartForms
runtime website and set it up to use Forms Authentication (pointing the configuration to the custom secur-
ity provider).

You can enable Multi-Auth to expose a single runtime site for all users, regardless of how they are authenticated.
You can expose Forms to non-authenticated anonymous users by setting up a SmartForms runtime website to
enable anonymous access.

When SmartForms use SmartObijects to interact with providers, the security context depends on the con-
figuration of the Service Instance.
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Logging Mechanisms and testing tools
P E——SE————

Logging Mechanisms and testing tools Video
= K2 Logging

HH + K2 Host Server logging and Console Mode

:_: +  SmartObject Runtime logging

HS +  Workflow Error Profiles and Workflow Reports

=_: + K2 smartforms Runtime logging

+  Windows Application, Event, and Security logs

= ||S and Client Components logging
+ Native IS Logging
+ Browser-based Debuggers (e.g. F12 or FireBug) and network traffic analyzers

+  Windows Application, Event, and Security logs

* Provider logging
+ Data provider’'s native logging mechanism
+  Windows Application, Event, and Security logs

= Testing tools
H -+ SmartObject Service Tester utility
- Views and Forms in “Run” mode

+ Forms in Debug Mode

Consider again how K2 smartforms fit into the overall K2 architecture. When troubleshooting SmartForms and invest-
igating logging, it is important to understand that each layer is normally responsible for a certain function and each
layer normally has its own logging mechanism. There are different logging outputs available in K2 depending on the
component you want to troubleshoot. Knowing which logging output to review will help when troubleshooting
SmartForms. You should understand the communication path of the application (as discussed in the architecture topic
earlier) to determine what logging output you should review.

Tip

When troubleshooting, start with the basics before adding the additional layers. In other words, if a View fails to
load data, verify with the SmartObject Service Tester utility that the data is actually being returned before you try to
troubleshoot the View. If a View fails to open at all, verify that the K2 Server is actually running and that you can
open other Views. By testing components individually you can more readily identify where the problem might be
occurring.

Native K2 Logging Output

K2 provides a number of internal logging mechanisms for various components and services.

K2 Host Server Logging and Console Mode

To troubleshoot issues in the hosted services inside the K2 service, you can run the Host Server in console mode and
enable logging output with various targets and levels of verbosity. You can run the K2 Host Server in console mode to
get real-time output of logging on the server, which can be useful when troubleshooting authentication issues or inter-
mittent issues.

This logging mechanism is useful for troubleshooting
m Authentication failures
Communication failures
Verifying that Actions are being sent to the K2 Server (and the correct K2 Server)
Verifying that Workflows are being processed
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Running the Host Server in console mode, and configuring Host Server logging options.
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SmartObject Runtime Logging
This logging mechanism will output runtime activity for SmartObject methods, and will log the authentication, input val-
ues and return values when SmartObject methods are executed.

This logging mechanism is useful for troubleshooting:
m SmartObject execution errors
m Unexpected results when executing SmartObjects
m Authentication failures
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Configuring SmartObject runtime logging
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Workflow Error Profiles and Workflow Reports

Workflows that fail with an error State are reported in the Error logs, which you can review using K2 Workspace or other
K2 administration tools. Workflows that complete unexpectedly may not appear here (because they completed and did
not fail), so the Workflow reports (especially the Process Overview and View Flow reports) are very useful when
troubleshooting Workflows.

Workflow error profiles in K2 Workspace
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K2 smartforms Runtime Logging
You can configure runtime error output for SmartForms which will output errors to a specified text file. This option is use-
ful for troubleshooting errors that are reported when trying to work with Forms on the runtime site or working with K2
Designer, such as:
m SmartForm runtime errors
Unexpected behavior in Forms, Rules and Views
Rules not executing correctly or not at all
Incorrect values being displayed in the Form
Design-time errors
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Configuring Runtime Error logging for SmartForms sites
.« Local Disk (C:) » Program Files (x86) » K2 blackpearl » Host Server » Bin »

MNarne

& SourceCode.EventBus.WorkFlowEventRecorder.dll
% SourceCode.Forms.Runtime.Common.dll

| SourceCode.Forms.Runtime.config | £l SouceCode Fomm: Runlme corliy

1 <Mml version="1.07%

¢  <eonfiguration>

3 <appSettingss

4 <add key="Forms.ErrorloggingEnabled™ walue="true” /> ]
g <add key="Forms.TransactionTimeout®™ wvalue="180% />

| SourceCode. Forms.Runtime.error

o U S T S — S —
Wb coniy 1| sl | 2y confiq for both the Runtime and K2 Designer sites

2lee UgbWorkflow --3> |

103 <add key="VebVorkflowEnabled" wvalus="trus® &

104 add key="UsbUorke lowPath® wvaliwa="-/Works lov/ Webbasignes . aspx® />
108 <!-- HomeLink -->

108 <add key="HomeLinklBp® valus="false® />

107 <add key="HomeLinkGpPath™ value==-fDefault.aspx™ />

108
109
1o

o f== HTTF OJlebal Applizacion Sercings ==

<add key="Forms.Global.Errorlogging. Enabled” valus="trus= />

<lemcadd key="Forss.olobal . Errarlagying. FiesrChangeExceprions . Enabled™ value="talae™/ sl
<add key="Forms, Global.Lirorlogging. FilePach™ value="Ci\Pebagh FourgeCode, Forme, Veb, ecror” />
i== HTTF Compression Hodule Zetcings (Compression Hodule) ==

<add key="Forms,Compression, IsEnabled” walus="trus~ f>

<add key="Forms.Compression.PathPatterns” walus=w.asha" /»

<add key="Forms, Compression, ExcludedPatterna™ value="Image.ashs; Urer Image . anhx: File . ashi: Pesourcedean

Sample of SmartForms runtime error output
H SousceCode. Forms Runtime.emor | =

5 9/11/2012 11:40:23 PHM: Z012-05-11T23:40:23: [ERR] Source:<SourceCode.Forms.Runtime.Hanagementierver 4
9  SourceCode.Forms.Hanagement . FormaNotCheckedOutException: Form=s not checked out

10 at SourceCode.Forms. Runtime . HanagementServer . DeployForms (String definition, String categoryPath,
11 Definicion:

12 <SourceCode.Forms Verszion="1"><Forms><Form ID="g2dadel2-bT91-419¢c-abed-coTdaboezed2” Type="Normal"™ L
13

14  3/6/2013 7:04:54 AM: Z013-03-06TO7:04:54: [ERR] Source:<SourceCode.Forms.Runtime.HanagementSecver.Dd
15 SourceCode.Forms.Hanagement.VievaNotCheckedOutException: Views not checked out

16 at SourceCode.Forms. Runtime. HanagementIerver . DeployViews (3tring definition, 3tring categoryPath,
17 Definicion:

18 <SourceCode,.Forms Verszion="1":><Views:><View ID="4104d4d7-02el1-47b3-81d4-1479cB8655a50" Type="Capture";
19

20 10/10/2013 10:00:09 AM: 2013=-10-10T10:00:09: [ERR] Source:<SourceCode.Forms.Runtime. ManagementServen
21 SourceCode.Forms. Hanagement . VievaNotCheckedInException: Views used are not checked in
4] at SourceCode, Forms. RBuntime . ManagementServer . ValidateWViews (VievIinfoCollection vievs, Guid[]) viewd
23 at SourceCode.Forms. Runtime . HanagementServer . CheckInViews (Guid[] guids)

Windows Application, Event and Security Logs
The Windows event logs on the K2, IIS and SQL servers used in a K2 environment sometimes contain useful inform-
ation. Checking the Windows event logs should always be included in troubleshooting steps.

IIS and Client Components Logging

You may need to use logging on the IS web servers that host the K2 Designer or Runtime websites. Review the native
IIS log files for logging output related to |IS authentication and configuration issues. You should also review the Win-
dows Application, Event and Security logs on the IIS server as these logs may contain useful information as well.

To troubleshoot issues reported on client machines, you can use browser-based debuggers (such as F12 in Internet
Explorer or FireBug in FireFox) and network traffic analyzers (such as WireShark). These tools are useful when you
have verified that the SmartObject data is coming through correctly with the SmartObject Service Tester utility, but is
being rendered incorrectly in the Form, or when HTML or JavaScript errors are reported.

Provider Logging

If the data from SmartObijects is not appearing as expected when you use tools like the SmartObject Service Tester util-
ity, you may want to investigate the logging output from the data provider. The logging output depends on the pro-
vider's available logging output, for example, SQL traces. As usual, always check the Windows event logs to see if any
useful information is output there as well.
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Testing tools

The most useful testing tool when troubleshooting SmartForms is the K2 SmartObject Service Tester utility. This
should be your first test tool to turn to when troubleshooting SmartObject issues, since it will remove the SmartForms
layer completely which will help you determine if the issue is on the SmartForm side or somewhere between the
SmartObject and the data provider. You have worked with this utility in the K2 blackpearl Core training course, so we
won't go into too much more detail here. You can also run K2 SmartForms in debug mode to output logging inform-
ation, which we will look at in the next topic.

Using the SmartObject Service Tester utility to test a SmartObject

€ SrantObjects - Sendees - Tester = |[@ [
File Tools Wiew Help
2 Refresh All [# Server Properties ) Register SendceType #y Register Senvcelnstance -QNJDQMI)' T Bport SmartObjects 77 Import SmartObjects
@y Senvicelbpse Explocer
Sy SmatDigect Explore
5 Aetve Dosclory
= Deme
(. Fome
= Miavifibunchs
& Deno Lustones Execute SraatObpect: ‘Demo AD Uzer® Method: ‘Getlhers’ SRNCE ==
o ¥l Daro Exparen Casa Dy~
&M Dherees Prodhuct L)
ol Do Sabes Oider i | | b Bwecute =] ViewXml ) Refresh SmarObject
ol Dol rplowes I
1 el
=gl DSt )
L Vi SamatObgect Mame:  Demo AD Ulser
B WSt Method to Exscrde ) -
S Densliclies sequits il "
E Irge Propecies |
lirput Propesrties |
F ClearVatues [ Generate Data
Homer [ Test | [(Ecit [ i | - List Moot Dipsices
Ersl [Tt ] (e [ na] Poors
Desesgtions| Test (£ )]  Smeersm
Wirsgs [T | 'DE“ :Nn.l Page Humber 1
FrinanGirous [ Teet ) [Ede |[Ml] PageSew [10
Frimane0U [ Test | Bt || N =
Lot
Orcles By
(s ]
- Resits
List Pegmdey
M 41 of 4§ k Hl
Marre Ermad Drescription Mara *
wdmiragisstor Jhdenalion com Brallan aooount for e e the Comprt dome DENAL
] 2 12 Barvicn: » B2 Barvet o ien Yrinaiors Sarvien
[ EMAL I S 12 Sarvice Acoount ured by 3 12 Werlapaos Sarve s b Wab Applcatien Peslin IS -
. m
Eeeoution Tirme: 1145 seconds

m K2 native logging
m K2 Host Server logging and Console Mode (host server operations)
m SmartObject Runtime logging (SmartObject operations, authentication and data packets)
m  Workflow Error Profiles and Workflow Reports (Workflows that fail with error State or complete unex-
pectedly)
m K2 smartforms Runtime logging (runtime error output for SmartForms)
m  Windows Application, Event and Security logs
m IS and Client Components logging
m Native IS logging (especially 1S authentication and configuration issues)
m Browser-based debuggers (e.g. F12 or FireBug) and network traffic analyzers
m  Windows Application, Event and Security logs on the IIS server
m Provider logging
m Data provider’s native logging mechanism (depends on the providers available output)
m Views and Forms in “Run” mode - run Views and Forms directly to test them
m Formsin Debug Mode - you can add the debug parameter to Forms to output debug messages. (See next
topic.)
m SmartObject Service Tester utility is very useful to verify that the Service Broker and SmartObject are working as
expected.
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Debugging SmartForms
—
Debugging SmartForms Video

22/ 1. Obtain the URL of the Form or View in the Properties screen
2. Open the URL in a browser window

3. Add an extra query string parameter to the URL:
_debug=[word or number value from the list below]

* 1 = Debug wrfsoed - ][ o ol - -
= 2 = Message Showlog |
= 3 = Info :u“mﬂ elh%mmﬁ""' —
= 4 = Warning 19,0008 .
= 5 = Error -
e.g. _debug=1

OR

2=/ edit the web.config file and set the DebugLevel Setting

as! 4. Run the relevant actions and view the debug output
(use a browser debugging plugin like FireBug or the “Show Log” button)

From time to time, you may need to debug SmartForms to troubleshoot runtime errors or unexpected behavior. To run
a Form or View with debugging enabled, simply open the Form or View’s URL with the debug parameter (_debug=[n])
appended to the URL (or you can edit the web.config file to enable debugging).

The [n] partis a number value from 1 to 5 that you can change to output more or fewer details in the debug output. To
run a Form with the most detailed level of output, add the query string parameter _debug=1to the Form URL. To only
show errors in the debug output, add the query string parameter _debug=5to the Form URL.

m Debug=1

m Message =2
m Info=3

m Warning =4
m Error=5
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Obtaining a Form's runtime URL

K2 Designer 4

Search; (w1 o

B ﬂ K2 Designer

Sales Orders Form

Wersion 2.0

Show properties: (-

= & My Items s
B P Al ltams Name: Sales Orders Form
® [T Active Directory System Name: Sales Orders Form
E ] cRmM Description:
B [ Exchange Design Time URL: hitps: k2, denallo com/Designer/Runtime/ Farmy Sales+ Drders + Fonm,

B B K2 Leaming Runtime URL: [ itos:i/k2. denallix com/Runtime/Runtime/FormiSales+ Orders+Form/ |
o e g ais Category: K2 Learning\Sales Orders\Forms
2 P Sales Orders
= P Ferms Version: 2.0
® [ Sales Orders Dashbo: Created Date: 8/24/2015 7:21 AM
® [ Sales Orders Form Created By: Denallix Adeministrator
SmartObjects Modified Date: 8/24/2015 11:20 AM
0 views Modified By: Denallix Administrator
B Werkfewes Status: Checked out by Benallix Administrator

® ] online Services

Adding the debug Query Strlng parameter and reviewing the debug output

& Sales Orders Forn

Invoice Details

Type Category  Source Message

2015-08-26T12:31:09:426 message Init handlelnitializeEvents  Initialize actions

.| 2015-08-26T12:31:09:427 info Events  handleEvent Init event fired from Form - 4eaf7f74-f2ff-458e-891e-a41fate33156

2015-08-26T12:31:09:452 error Helper executeControlFunction Property of control could not be set: SetProperty. Error message:
undefined

|/ 2015-08-26T12:31:09:463 error Helper executeControlFunction Property of control could not be set: SetProperty. Error message:
undefined

Items Total £0.00

Hit F12 Key (Developer debugging consocle)

Target: _top: Sale-s-Clldm»Foril A E =

0:] [a¢] @%] [8] X
<methodexecuted»wlqg-Ptg7ts513NCh-kr 2T inHfU1DD4g@alvh_FhnT ZevVHXMIyArrDAgwE9RYY IwoxRDArj - 1idVidi0hX6 2 XbruvymHI FuL4ZFYQY jelSiZuHgOvCr8pl s w7 c Tullled < fme thode:
<typeofviewrListd/typeofview:
<idofcontrol>(Mame: 'Product Drop-Down List', Id: '14101e58-7726-5765-120¢-5423F79¢Bbla_be@l95b8-cF13-8717-253¢-5eb9309302FF " )</ idofcontrol>
<instanceid»14181e58-7726-5765-120e-5d23F79cBbla/instanceid>

</metadatar</collections</collections></Data>
4 Events
02815-33-261'12:31:19'.553 [info] OnSetItemsCompleted event fired from Control - 14181e58-7726-5765-120e-5d23F79c8bla_bc@195b8-c£13-8717-253c~5ebI389392FF (Ever
2815-88-26T12:31:10:564 [info] wlg-Ptg7tsS13NCh-kr2lintHfUulDO4g@alyh_FhnTZeVHMIyArrD4guGSRYY lwoxROnr] - 1dVdiOnXe 2XbruvymHIF uL4Z £YQY jens i ZuHgOvlripl sxMiT o Tul
2815-88-26T12:31:18:573 [info] Init event fired from View - cf271791-eb77-42cc-271b-9d5081elcc28 (Events: handleEvent)

Alternatively, you can enable debugging output for all Forms in a site by editing the web.config file for that site, as
shown below. Just remember to disable the debug output when you are done debugging, since the output can affect
the performance of the Form at runtime.

Enabling debugging output fr a Site

| Web.conig 3
52 </sourceCode. identityHodel>=~>
53 <appSettings>
59 tit== K2 _SmartForms Buntime ==
55 <!-- Debuglevel is enable logging in Runtime. Specifying it is the same as appending _debug={DebuglLevel) to each runcime Url) -->
1] <!-—<add key="Debuglevel™ wvalue="1"/> —->
57 <add key="HostNeme® value=*kZ.denallix.com® />
1 <add key="HostPort™ values"5555" />
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You may need to play around with the level of logging (in other words, the number value added to the end of the query
string) to see the log entries that are relevant for troubleshooting your issue. Remember also to use the standard K2

logging described in previous topics along with SmartForms logging to track down K2-relevant issues. You may need to
review multiple log files before you discover the cause of unexpected behavior or errors.

Summary
m Append a query string parameter to the Form URL (_debug=[level]), or edit the web.config file to enable debug-
ging.

m View the log output with the “View Log” button or by running browser debugging tools like F12 in IE or FireBug in
Firefox, and review the console output.

m Limit the amount of logging output returned by selecting a different level (Level 1 is most verbose, Level 5 is least
verbose).

K2 smartforms Page 212 of 244



MASTERY CHECKPOINT: Troubleshooting and debugging SmartForms

>
Troubleshooting and debugging SmartForms Video

SmartForms architecture

= Communication paths

Logging options and outputs

Testing tools

How to debug Forms and Views

MASTERY CHECKPOINT

This is a checkpoint for the information covered in Part 6 of this module. If you are attending instructor-led training, use
this as an opportunity to answer any questions around troubleshooting and debugging SmartForms.

After completing Part 6 you should know:
m The basic architecture of SmartForms
How communication flows between users, SmartForms, K2 and underlying systems
What logging options and outputs to configure and review when troubleshooting SmartForms
What tools are available to test SmartForms and SmartObjects
How to use the Debug logging output for Forms and Views

Knowledge-check questions

Q: Suppose a List View that displayed data from SQL is reporting an error. How would you go about troubleshooting
the error?

Reveal answerA: It depends on the error, but the basic process is to verify that the SmartObject actually retrieves data
with something like the SmartObject Service Tester utility, then go from there. If data is returned then the problem must
be on the View. If data is not returned the problem must be somewhere in the SmartObject side of things.

Q: Which of the following debug levels is most verbose: Level 2 (Message) or Level 4 (Warning)?
Reveal answerA: Level 2 is more verbose, lower number are more verbose.

Q: Can you use tools like Firebug or F12 IE developer tools to debug Forms and Views?
Reveal answerA: Yes

Q: In SmartForms, what is the difference between the K2 Designer website and the runtime Website?
Reveal answerA: K2 Designer is the site that hosts the K2 Designer and is used to build SmartForms, SmartObjects
and Workflows. Runtime is the website that end users use to interact with Forms.
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Q: What communication protocol is used between client machines and the SmartForms Runtime site?
Reveal answerA: HTTP or HTTPS

Q:What communication protocol is used between the K2 Server and providers?
Reveal answerA: It depends on the provider’s API.
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PART 7. Packaging and Deploying SmartForm Applications
E—— — ==

Video

PART 7

PACKAGING AND DEPLOYING
SMARTFORM APPLICATIONS

¥ Moving SmartForm applications between environments
v Using the K2 Package and Deployment tool

¥ Considerations when packaging and deploying

In Part 7 we will look at how to Package and Deploy SmartForm applications between environments. We will learn how
to use the K2 Package and Deployment tool to create deployment packages and then deploy those packages to a dif-
ferent environment. We will also cover some considerations when packaging and deploying SmartForms applications.

At the end of Part 7, we will do an exercise to create a package of the artifacts in our Sales Orders application. Because
we only have a single environment to work with, we will just deploy that same package back to the current environment
to simulate deploying the application.
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Creating a Package
P mmm—.
Creating a Package Video

1. Check-in Forms and Views, deploy Workflows

sa] 2. Launch the Package and Deployment tool on the K2 Server and create
a new package

82/ 3. Select the items to include
* |ncluding Workflows, Service Instances, SmartObjects, Views, etc.

2= 4. Review the included items

= K2 will try to analyze dependencies but you may need to double-check and
add items

= Review warnings

22, 5. Define and assign variables (if required)

» These are “placeholders” for values that the deploying user has to provide
e.g. database names, URLs

6. Create package and share with deployment user

Your organization may have more than one K2 environment (for example, separated Development, Testing and Pro-
duction environments). In these situations, the usual approach is to build a solution in the Development environment
and then deploy the solution components to the Test environment, then onward to the Production environment.

To deploy SmartForm-based solutions to different environments, you will need to use the K2 Package and Deployment
tool. This tool allows you to select a range of artifacts (and optionally the dependencies for those artifacts), and create a
single deployment package (.kspx) file. This file can then be deployed to a different K2 environment using the Package
and Deployment tool or a PowerShell-based script.

Naturally, the first part of packaging and deploying solutions is to create a deployment package, You will do this in the
environment were the application was created (for example, your Development environment) and we will refer to this
as the Source environment. When using the K2 Package and Deployment tool, you need to run this tool on one of the
physical K2 Application servers in that environment.

Steps to create a deployment package:

1. Check-in Forms and Views, deploy Workflows.

The Package and Deployment (P&D) tool only grabs artifacts from the K2 server. This means you should check
in any Forms and Views to be included in the application, and deploy any Workflows or K2 Studio projects to the
source environment before creating a new package. (Generally speaking, P&D uses the last checked-in version
of a Form/View so it is always safer to check in a Form/View before creating a package for that item.)

2. Launch the Package and Deployment tool on the K2 Server and create a new package.
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Note

Note that you have to run the MMC-based P&D tool on a physical K2 Application server in the Source envir-

onment.

Launching the P&D tool

L. K2 blackpesrl
8] K blackpear! Configuration Anaky
ho K2 blackpearl Server
i KX blackpear! Server (Service Ao
[B] K2 blackpear! Setup Manager
[F] K2 blackpear Workspace
o] K2 Designer for Visusl Studio 2013
] K2 Documentation
B KZ for SharePaint Setup Fdanager

K2 Package and Deployment
x| arePaint orfiguration
2a K2 Budio

D Send Feedback
3 SmartObject 34 A File  Acion View Window Help

. K2 smartforms e Fl Bﬁl

|, K2 connect for Sag) | T LOCALHOST §§ Mew [1 Bt [L Delete E)Retreth

Lo Maintenance %.M Seart
[ o5
4 Back

Seorch progroms ond|

T2s EdnFackage

BB Create New Package

B Deploy Package
View
Fiew Windew from Here
=l Fename
£ Refeesh

B Hep

3. Select the items to include.

Packages normally include Workflows, Service Instances, SmartObjects, Views, Forms, etc. Select all of the
items that need to be included in your package. (This is another case where a well-structured Category Browser
folder system will be usefull) The P&D tool will include all of the items in the selected folders for you in the deploy-

ment package.

Add Items

Select the Rems that should be added into the package
§ | @ select Al | Clear Al

Name Type Status
@[] Active Directory Cakegory
800 crM Category
B []E] Exchange Cakegory
= (8]0 K2 Leaming Categury
#-[1[0 AD User Update Category
=[] Sales Orders Category
= W0 Forms Category
- [#[7] sales Orders Dash... Form
[ slesOrdersForm  Form
# [VI[) SmartObjects Category
= W0 veews Category
W7 Customer Detals Wiew
- (W7 Customer Order Hi...  View
[V sales Orders Header  View
[V sales Orderstems  View
[T sales Orders Report View
| W workflows Cakegory
= [ JE2 addtional Items (Uncategorized)
B || E2 Environment Fields
B[ Images
= 1E2 Service Instances
]3] Account Management ... Service Instance
| [MI[@] Active Directory Service2 Service Instance
- [J[@] poF Conwverter Service Instance
(] (@] Sales Orders Service Instance
B [ valdation Patterns
[[] &) Customer Tickets\Custome... Process

[#] &) Sales Orders\Sales Orders ... Frocess
E' £ Sales Quotes\Sales Quotes... Process
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4. Review the included items and review any warnings or errors.

If you selected the Automatically include dependent items check box when creating the package, K2 willdo a

best-guess to resolve dependencies and include the artifacts that are associated with the items you selected (for
example, any Views used by Forms you select, or SmartObjects used by the Views you select). You may need to
double-check and verify that all the necessary items are selected.

Reviewing the included items and warnings

Add items to the package
| ok addTtem | [} Remove ~ | 3] Analyze | [X]variables |77 Set as Defauk
Masree Type Status
= [ SmartObjects Cateqgory
@) AD Sales People SmartObject
o] Customers SmartObject:
@] Products SmartObject
o] Regions SmartObject
o] Sales Orders Header SmartObject
o] Sales Orders Ttems SmartObject:
=00 views Cakegory
™ Customer Details Vigw
E Customer Crder History View
[™] sales Orders Header View
[™] sales Orders Items View M\ Checked out by the curr. .
(7] sales Orders Report View
[0 WorkFlowes Cakegory
= E2 Additional Ttems (Uncategorized)
[T Mail Server Field
- [ smartObject Server Field
[T From Address Field
- [T smartForms Runtime S5L Field
- [T SeartForms Server Field
A Sales Orders\Sales Orders Process Process
3] Active Directory Service2 Service Insta...

5. Define and assign variables (if required).

If necessary, you can create variables and assign properties to those variables in the package. Variables are
“placeholders” for values that the deploying user has to provide and are usually used for things like database
names and URLs required by Service Instances; email addresses to include in the Environment library and so

on.
Creating and assigning a Variable
Add irems o the package:
Do idd e | [ Remove | 5 Analyes |,gv«-am| B st fus Dot
e Trpe ot [ Properoes Dot [ Depencencies [ Usedty |
= 7] smatObjects Category == Troe Voo
) AD Sales Pecple St Object s
g e e ey e
=1 P OF DoplayNeme  String  Sales Qaders
) Sabes Ordlers Header SmartObect | Ba Variables
L v::wc'de s :ﬂ;w“m M ass | EFEdx | 5 Delete
[=] Customer Detals Ve | Hama ) ™ St
] Customer Crder story Wi e b Loshast
[™] Sales Orders Header Ve
[™] Sales Orders mems Wiz
[7] Sales Orders Report Veew = oW
] Workflows Catagory
2 5 Command Tmeo Sting 50
E.t:::ummtmmed) . 9 Datobase Maam Sing 23,9
7] Semart Object Serves Faskd o ca X1 Assign variable
Faekd
Faedd Ul Remove  [Asssgn variableto e
Fasbd f i 1 Rt With Dependincies
- & Ener)
o &) Aewhze
B Sstas Default

6. Create the package and share the resulting .kspx file with deployment user.

Summary
Steps to create a deployment package:

1. Check-in Forms and Views, deploy Workflows

2. Launch the Package and Deployment tool on the K2 Application Server and create a new package
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Select the items to include

Review the included items

Define and assign variables (if required)

Create the package and share the resulting .kspx file with deployment user

e
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Deploying a Package
T — |
Deploying a Package vt

fa 1. Launch the Package and Deployment tool and deploy a package
as| 2. Select deployment options

a=/ 3. Review and select the items 1o deploy, configure where necessary
= e.g. Use Existing, Exclude, Create new version

as| 4. Provide values for variables (if required)
=2/ 5. Deploy the package

Post-deployment tasks
» Workflow permissions, role members, other artifacts, and data etc.

7. Test the application

To deploy (.kspx) packages in an environment, you will again need to use the K2 Package and Deployment tool on a K2
Application Server in the target environment.

Steps to create a deployment package:

1. Launch the Package & Deployment tool and select “Deploy Package”.

" K2 Package and Deployment - [LOCALHOST] [-]
T3 File Action View Window Help
|+ | [m Bm
L7} LOCALHOST {i Mew [¥Edit [L Delete ] Refresh Aetions
IEJ“::& . ::: | LOCALHOST
* DLX:5555

Create New Package
Edit Package

e
| B

o Deploy Packsge

Wiew
Mew Windew from Here

=f Rename

2. Browse for the (.kspx) package you want to deploy, and set the deployment options:

m Whether all items should be deployed or you will select which items to deploy. If
you are deploying a brand-new application to an environment or if you are updat-
ing all the components for an application and these components are not used by
any other application, you can select the Automatically select all items option. If
you are a more advanced user or if your application contains Iltems that are used
by other application (such as shared SmartObjects, Service Instances or Views),
you can use the Manually select specific items option to individually select the
items to deploy.

m Whether to analyze all the deployment artifacts fully (Full) or only by name
(Partial), and whether to re-analyze dependencies after anything is changed on
the deployment screen. The recommended approach is to use the Full option so
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that K2 can check, based on artifact names and internal structures, whether you
are deploying "new" or "updated" items. If you are a more advanced user and
understand the structure of your artifacts well, you can select the Partial option
since it tends to run faster. The Automatically re-analyze after each change
option will re-check dependencies if you manually select or deselect items for
deployment. Selecting this option can add extra time to the deployment pro-
cedure, but might be necessary if you have many shared artifacts or if you are
manually selecting items and are not absolutely certain of the dependencies

between items.

m  Whether to continue deploying even if a preceding deployment item failed.

File Nae: [C:\sersAdinistr ohce |Posument s DemaDeploymentpackage. kspic | [ mrowee
Hame: 'Demoorph-ﬁneﬂls’o:kaoe
) :
options
Packaged tems; ) futomatically select ol kems (recommended)
(2 Manualy select speacific Rems

Arates ®) Full: An anslysis to debermine  the packaged Rems exist on the server and

comparison of ther sbruchures (recommended)

) Partial: &n analysis to determine I the packaged Rems exist on the server
[ Butomstically re-anakyze after each charge

[V Continuse deploying packaged kems F cne or more Rems cannot be deployed
[+ Remenmber my settings

P o | Coea ] [ o | o]

3. Review and select the items to deploy, and configure where necessary.

You may need to manually select whether to Use Existing, Exclude or Create New Version of items that
already exist in the target environment. K2 will attempt to identify existing items. If existing items are found, you
will need to tell K2 how to handle the existing items. Remember that overwriting existing items could affect other
applications.

Valdate the deployment package and conligure demd for dephnment
G Configue = | Dl Andvos | X varisbles | (2 Plter «

P Trpe At Stat | Propertion | Dependencies | Lised by |

= A0 Foms Categary HMame Vadue
7] Sales Ondiers Do Ferm Uin Bt Form () A ideriical cbect was f Tvo
[WATT] Sabes Ordders Form ';"‘""

5 WAL Smartobjects Sytter Mamme String Saled Orderd Heacder
7] o) A Sales Penpls O bepleyMeme  Sng  Saes Orders Header
I‘-{I"C . o GED  CORETETITAE-HILSHE
h:-hm F Descrghion  Siring
¥ &) Regers: & Tipw Srng  Cagbure
] o) Saes Oners Hassber smanObject =i
V] ] Sabed Oniers Inaeres Seatibiect wemm . G reviueisca sbinct whs |

[ Views: Category
B[] Customer Detals e Create NewVerson .. (5 Existing kem found on e,

i View
[+ v
e
Ve

"] Sales nders Report WL Existing View & anidersical ob| 8 Include
[ [ Wb fices Category & Exlude
= WS Adabonal e (P atagonzed)

175 Ml S I e Dt bd () A ideniieal cbli_Crewte New Version of View |
7 Smartibject Server Fueld Use Existing Field e idertical ob| Use Exis
%‘%amm Fasid WUse Existing Fiekd ghwm: 1”""""‘9'““‘"‘_“"_‘929_‘“‘“'*]
[ 75 SenareRorens Runtins S5 Faid Usn Existing Fiokd Qhwﬁ'ﬁl Anabyse
T3 SmartPorms Server Feeld Use Existing Fiekd & aiderical chiect was
B 2 Sales OrdersiSales Orders Process  Process Creste Mew verson ... (L) Bvistng kem foond on .
A 0] Actwve: Deectiry Senace? Service [rata...  Uke Existing Sence .. (5) Anidentical cbiect wasf
T = = T < m >
Ttmens b b dheployedk: 12
©

4. Provide values for variables (if required).

If the package creator defined variables you need to provide values for those variables.
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= Deploy Package |=|a
Walidate the deployment packsge snd configure iRems For deployment
| 5 Configure = | 3] Anstyze | LU Variaties | EFler -

= B0 Fom B Variables

Hare Type Vel Status
| T S ILaarieg ] Used by 1 chiwnts

R R R R R R

CICHAI § (o (0le (s, (o/ia) |

Oom
i

5. Deploy the package

Review the status of each item and address errors. If there are errors, sometimes you can just re-deploy the
items and the errors will go away. It's worth trying this if something failed during deployment and you are not sure
why the deployment failed.

(D DemoDeploymentPackage 1:48 (m:s)
&9 AD Sales People SmartObject B2l ms
(2 Customers SmatObject 117 ms
(&) Customar Datads View 5%

() Custemér Order History View BED
() Sales Orders Form Form 33
(&) Sales Orders\Sales Orders Process Process 1:37 {mis)
(S Forms Cabegory 38 ms
() SenartObjects Categery 43 ms.
(D Views Category 7 ms
5 Workflows Category 14ms
(3 Sakes Orders Categoey Bms
&) K2 Learring Category 14 ms
(D) AD Sales Peopls SmartObject Assocation 750 e
(D) Post-Deployment 1:48 (s}
2] C _

6. Complete post-deployment tasks

You may need to set up additional artifacts or items that are not included with the package such as Workflow per-

missions, Role members, third-party system artifacts, external services, group memberships, permissions, data
and so on.

7. Remember to test the application once the deployment has completed.

Summary

m Steps to deploy a deployment package

1. Launch the Package & Deployment tool and select “Deploy Package”

Browse to the (.kspx) package and set the deployment options
Review and select the items to deploy, configure where necessary
Provide values for variables (if required)
Deploy the package
Perform additional post-deployment tasks and deploy any non-included items
Test the application

Noohkrwh:
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Package and Deploy: Important considerations
I >
Package and Deploy: Important considerations |~

Non-K2 artifacts or Data are not included, e.g.
x External databases or values in external databases

You can include data stored in SmariBox tables
x SharePoint artifacts (Lists/Libraries/Groups/Sites/Documents, etc.)
x AD Users and Groups
x Workflow Reporting Data

* Custom extensions are not included, e.g.
¥ Custom Themes, custom Controls, custom Service Brokers ...

* Some application elements need to be configured after deployment, e.qg.
= Workflow permissions, K2 Role memberships, data values in SmartBox/other systems

* Only Workflow Instances are version-bound

+ Everything else (SmartObjects, Forms, Views, Roles etc.) always uses latest deployed
version

+ You may need to let existing Workflow instances complete first

* Take care when overwriting existing artifacts like SmartForms and Views

There are some important considerations regarding Package and Deployment of SmartForms applications.

Included and excluded artifacts

Deployment packages only include certain K2 components such as:
m Forms

Views

SmartObjects

Deployed K2 Workflows

If selected, Data that is stored in K2 SmartBox SmartObjects

Supporting artifacts such as

Categories

Roles (but not Role memberships)

Service Instances

Notification events

Environment Library fields

If an item is not specified in the list above, assume that it will not be included in the deployment package. Common
items that are not included in deployment packages (which you will need to deploy or configure manually) include:
m External databases or data from external databases (the exception is that you can select to include data from
your SmartBox SmartObjects as part of the deployment package creation).
SharePoint artifacts like Lists, Libraries, List ltems, Sites
Active Directory artifacts like users and groups
Workflow reporting data
Customizations are not included in packages, such as
m Custom Themes
m Custom Controls
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m Custom Service Brokers
m Custom notification providers
m Custom user managers

Post-installation configuration of K2 items

Some K2 elements must be configured after deployment, including:
m  Workflow permissions

SmartBox SmartObject permissions

K2 Role memberships

Data values in SmartBox tables or other third-party systems

Permissions for access to other providers

Versioning

Remember that Workflow Instances are version-bound and will not be upgraded to the newer version of a deployed
Workflow, but that Forms, Views and SmartObjects always use the latest version. Therefore, you may need to allow
existing Workflow Instances complete before you deploy new items, depending on what changes were made.

Similarly, remember that other applications may re-use SmartObjects, Views or even Forms that you are deploying, so
deploying new versions could affect those applications. As a general rule, it is safe to add things to artifacts, but not to
remove things. For example, adding a SmartObject property should generally be safe, but removing an existing prop-
erty might not be safe and could break other applications.
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MASTERY CHECKPOINT: Packaging and Deploying SmartForm applications

>
Packaging and Deploying SmartForm applications |l

= How to create and deploy SmartForm applications

= Considerations when creating and deploying packages

+ Qverwriting existing artifacts upon deployment

* Versioning implications and considerations

MASTERY CHECKPOINT

This is a checkpoint for the information covered in Part 7 of this module. If you are attending instructor-led training, use
this as an opportunity to answer any questions around packaging and deploying SmartForm applications.

After completing Part 7, you should know:

m How to create and deploy packages using the K2 Package and Deployment tool

m Considerations when creating packages
m Including items, manually selecting additional items, using variables

m Considerations when deploying packages
m Manually selecting items, configuring whether to overwrite, re-use or exclude items
m Setting variables

m Implications of how versioning in K2 works and how it affects existing Workflow Instances

Knowledge-check questions

Q: True or false: when you deploy a package that contains a Workflow definition, all existing Workflow Instances are
upgraded to the new definition.

Reveal answerA: False, existing Workflow Instances continue to run on their definition of the Workflow.

Q: True or false: Workflows will use the versions of Forms and SmartObjects that existed when that Workflow was
deployed, and are bound to those versions.
Reveal answerA: False, Workflows will always use the latest version of Forms, Views or SmartObjects.

Q: True or False: you can manually revert to a previous version of a Form or View using K2 Designer.
Reveal answerA: False, there is no Ul to do so, although you can run DB scripts (contact K2 support) to revert to a pre-
vious version of a Workflow.

Q: What happens when you deploy a package that contains items that already exist on the target environment?
Reveal answerA: You need to select whether to use the existing versions or overwrite the existing versions. K2 will try
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to do a best-guess to determine what should happen, but you should always double-check what will happen to the exist-
ing versions.

Q: What happens when you deploy a package that contains a SmartObject, View or Form that is used by another applic-
ations?

Reveal answerA: A The other application will use the deployed version of the SmartObject, View or Form, so you need
to be careful that the new version does not break that other application.
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PART 8: SmartForms Tips and Tricks
=== .

Video

PART 8
SMARTFORMS TIPS AND TRICKS

¥ Tips for development and re-use
¥ Tip for better performance

¥ Interesting things you can do with SmartForms

This is the last part of this learning module where we cover some tips and tricks for building SmartForms, including:
m Best practices for ensuring well-performing SmartForms
m Howtore-use Rules
m Some interesting things you can do with SmartForms

There is no lab exercise at the end of this module. Since there is only limited time for training, we cannot dive into each
tip and trick in detail with hands-on exercises. You can refer to the SmartForms product documentation to learn how to
work with specific Controls, as well as some of the how-to scenarios.
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Some development tips
I >
Some development tips Video

* You can create re-usable, eventless Rules

» "Wrap" complex or re-usable Rules into a control Event, and call the
control's event to execute the Rule

s * Forcomplex IF... ELSE conditions in a Rule, base the Condition on the
value of a hidden control instead of trying to build a complex condition

* Use consistent naming conventions for Forms, Views, Controls,
SmartObjects, and Category system
http://help.k2.com/k2Is-qrs023.aspx

* Try to finalize SmartObjects before creating Views and Forms
* Re-use SmartObjects and Views where possible
» (Clean up unused Rules, States, and Controls
22 " Use descriptive names and comments for complex Rules
*» See QRS.022 for more: http://help.k2.com/k2|s-qrs022.aspx

This topic explains some development tips and tricks that will help you when building SmartForms.

m Use eventless Rules to implement re-usable Rules. That way, you only need to maintain the Rule setup in one
place and then use the Execute Another Rule Action to call the eventless Rule from other Rules.
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@ Introduction & General @ Layout & Parameters @ Fules @ Finished
Rules

-# Add Rule ?’ Edit Rule X Remove Rule | @ Disable Rule - -J-' T X

[=] New Custom List 2 {(View)
j When Save Button is Clicked

j When the View executed Initialize

[=] New Custom List 2 {Unbound)

Ij Re-usable Rule S

[l Re-usable Rule
Enabled| 4§ i b - 1. define an unbound Rule,
not linked to any Events
j then show a message to the user (configure)

[] When the View executed Initialize [ When Save Button is Clicked |
Enabled! £+ b )( Remove | =/ Comment Enabled| § i )( Remove 5__:) Comment
When the View executed Initialize wWhen Save Button is Clicked
B [ ¥ an advanced condition is true Bl then complete the following one after another
B then start the following asynchronously ] then execute the Create List Itern method (configure)
[ asynchronously hide Cancel Button control [ then execute the Re-usable Rule rule

B then complete the following one after another

7] then execute the Re-usable Rule rule

2. re-use the unbound Rule in other rules with the
"Execute another Rule” action

m "Wrap" complex or re-usable Rules into a Control Event, and call the Control's Event to execute the Rule (i.e. use
the “call a control's method” Action which fires the Rule, instead of re-implementing the same Rule for another

Control).
m For complex IF..ELSE conditions in a Rule, base the condition on the value of a hidden Control populated by an

expression, instead of trying to build a complex condition. This is not always possible but if you can do this it is
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easier to maintain the expression than maintaining and evaluating complex if-then-and conditions.

Instead of this...

Conditions
o Add | X Remove

# Left Operator Right
1 | PAET IR (-] 1s Not Empty -
2 1] Is Mot Empty -
3 ﬂ Grester Than -
a =7 Is Empty x

Expressions
o Add X Remove

1 .- And | = 2 > |and | = 3 = |lor | = 4 -

See if you can use an expression on a hidden control
and test the control’'s value instead

Conditions

¢ Add

# |Left Operator Right
1 =l Equals || pass

Use consistent naming conventions for Forms, Views, Controls and Data and use a logical and consistent con-
vention for the Category Browser (System). See the Quick-Reference Guide Naming Conventions for K2 Arti-
facts (http://help.k2.com/k2ls-qrs023.aspx) for recommendations and ideas on implementing a naming
convention in your organization.

Try to finalize the design and properties of SmartObjects before creating Views, Forms and Workflows. If you
add or remove Properties/Methods from a SmartObject, you may have to do a lot of manual re-binding.

Re-use SmartObjects and Views where possible. It is easier to maintain fewer items, but remember the impact of
deploying new versions of SmartObjects/Views/Forms that are used by other applications.

Clean-up unused Rules, States and Controls. Unused items in Views and Forms can an effect on the per-
formance of the Views and Forms, and make maintenance unnecessarily complex.
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= Use Rule names and Rule Comments to describe and document complex Rules.

Rule Designer

[ submit Data and Clear Form|

«|Enabled| 4§+ Move Down  ff Move Up | ) Remove

K
When Customer Text Box is Changed
= SmartObject Interaction ~
&’ Execute 3 method on the View & [ f an advanced condition is true
Comment
@' Execute a SmartObject method B then complete the following one after anothe

\ - ) This action will
" Execute a method for items that have been ] then execute the Clear for all the items t 1) submit the data in the View

changed 2) clean the controls on the view|

@ Execute a SmartObject method for items that = NG

have been changed j ynd on AD User SmartObject, execute its
a’ Execute a method for tems that have been I Bisable methad nficure
changed on a subview :] and execute the Collapse method (confic
& Execute a SmartObject method for items that

have been changed on a subview

JJ Execute a method for items that have been

changed on a View on a subform

& Execute a SmartObject method for items that

have been changed on a View on a subform = .['",
1 1) QK Cancel
g Execute a method on a control for values that are

m See the Quick-Reference Guide K2 smartforms implementation tips (http://help.k2.com/k2ls-grs022.aspx) for
more suggestions.
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Some tips for better performance
————
Some tips for better performance Video

= |nstall SmartForms and K2 Server on the same machine
8=/ * Execute actions asynchronously (batch or concurrent) where possible

= |Load data only when necessary
E.g. Load Tab data only when the tab is clicked

s= * Enable paging for read-only list views

» Filter data as close to the source of the data as possible

Limit the number of properties returned by a SmartObjects used for
list controls

Use picker controls instead of drop-down lists for many items

Keep the number of States on a Form to a minimum

* Remove unused items from Views and Forms

See QRS.022 for more detail: http://help.kZ2.com/k2Is-qrs022.aspx

This topic explains some performance tweaking tips and tricks that will help you when building SmartForms.

m Install the SmartForms and K2 Servers on the same machine. That way, all communication stays local and no
additional network overhead is added. In addition, you can define a Hosts file entry to force all communication to
remain local (see http://help.k2.com/kb001678# for more information).
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m Execute Actions asynchronously (batch or concurrent) where possible so that things like independent data load-
ing can happen in parallel and the Actions do not wait for each other to complete.

Instead of chaining actions in THEN statements. ..
[ Submit Data and Clear Form

Enabled| £ i 25 Remowve | (= Comment

then execute the Clear for all the items that have been
it [l M stale (co :‘:i-"'-

:] then on AD User SmartObject, execute its
Disable methad (eonfigure)

j then execute the Collapse method (configure

Use the concurrent or batch execution blocks for actions
that do not have to wait on one another

[ Submit Data and Clear Form

«|Enabled - > Remaove

When Customer Text Box is C

= then complete the following concurrently

™ and execute the Clear for all the items that have been
sebect item state (configure

:] and on AD User SmartObject, execute its
Dazable method (o

71 and execute the Co

m Load data only when necessary. For example, load List Views on a Tab only when the Tab is clicked, or delay
loading of List Views until the data is actually needed.

m Enable Paging for read-only List Views.
View Designer (AD User List) > Layout

@ Introduction & General @ Layout @ Parameters @ Rules @& |

View Canvas |
7 8 o] |

View Settings

i

&) Style Shade altermating rows
Chasen o style for the List View from the optisns an tha right,
Bold heading row

Display Name Email
= Sort Seeting Options:
2 . Select the felds to determine the crder in which the ibems in
DisplayName Email the View are displayed. Configure...
DisplayName Email| o pmer Ftering Options:
Select the felds to determing the default fitening of the data.
DasplayName Email Configure...
& Runtime Dptions 7] Prabia fltering

Enable runtime fiterng, paging, editing and multiphe rew

. «| Enable Paging with i15| | itemis per page
Maoke: Paging is not svadable if the list is editable. - -

Enable kit editing

| Allow mwiltiple row selection

> | ok | Camcel

m Filter data as close to the source of the data as possible. The closer to the source of the data that you filter the
data, the better performance will be. You can use things like stored procedures, views or SmartObject methods
with hard-coded parameters to filter data.

m Limit the number of properties returned by SmartObjects used for list Controls. For example, if a SmartObject
has ten properties but you only need two of those in a drop-down list, create a separate method for that SmartOb-
ject that only retrieves those two properties you need. That way you are not needlessly returning unused data to
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the Form.

Instead of one method that returns all properties...

Edit ServicoDbject method bindings [Active Direclory Sorvice AD User, Gl Uvers )

ServiceObject mathodti | Active Directory Serviced AD Lintr, GetUsers

n ] P Clear 28 | 5 fuits Mag | [, Create A
Engut preperty name Tyrpe Roegqusred Beund 1o
B hama Al Tz Mo 5 AD Unar - Kama
o Emad Al Ten ™ B AD User : Emad
s Deseriptmon A Tesn No ) AD User : Deseristeon
o Hanager Al Tex Mo T AD User : Hanager
% PrimaryGroup Al ez N B a0 user : PrimaryGroup
Returm progerty nams Type Basand o
h name Al Texz B AD User - Hame
0 Daclarhiame AlTes T AL User 1 Daplaviiame
) Emad Al Text B A0 User 1 Emad
& Descriction Al Taxz B AD Usar : Descrigtion
e Alwans e

Define another method that only returns the
Properties you need in the list control

[t ServiceObject method bindings [Active Directory Service? AD User Gelllsers)

Servcebjent method: | Adtree Directory ServcelAD User GetUsers

%p masign 1) € Clear a1 3 Aute Map [, Create AN

Ergut property name Tree Fagqured Bound ta

s namne AlTest ™3 ) AD User : Name
iy emaa Al Text ™ A0 Ui : Eenad
) Ceseristion Al Text ™

e ranager A Tt Mo

B PricnaryGroue AlText Mo

Fustum preperty name Tyes Boued b

0 ame Al Tt A0 User 1 Hame
o Ceaplaytiame AlTest

i Erraa Al Text i AD user : Emad
' Desirpbon A Text

[ - YrRaa—— Alrans

m Use Picker or AutoComplete Controls instead of drop-down lists for data sources returning many items. Drop-
down lists get very cumbersome for users when there are more than 20 items.

m Keep the number of States on a Form to a minimum. Every State duplicates all the Rules on a Form, so the fewer
States there are, the fewer duplication of Rules there are.

m Remove things like unused Controls, unused States and unused Views.

m See the Quick-Reference Guide K2 smartforms implementation tips (http://help.k2.com/k2ls-grs022.aspx) for
more suggestions and details on how to implement some of these performance tweaks.
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Interesting things you can do with SmartForms

T —
Interesting things you can do with SmartForms

* Anonymous Forms
« Expose Forms to the outside world

* Application Forms and Offline Forms
+ Allows forms to be used with the K2 Mobile Application
« Offline Forms allow for disconnected access to Forms

» Use the Content Control to show other pages as iFrames
» Use the location service control and a Content Control to show maps
* Build a K2 worklist with the worklist Control

» Use the timer control to execute Rules at certain intervals w/o user
action

* Show Forms in SharePoint with the SmartForms Form Viewer Web/App
Part

Video

This topic lists some (but by no means all) of the interesting things you can do with SmartForms. If you would like to
know more, see the K2 smartforms User Guide at http://help.k2.-
com/onlinehelp/K2smartforms/UserGuide/current/default.htm

= Anonymous Forms: expose specific Forms to the outside world without requiring the user to log in. In these
cases, K2 usually uses the application pool identify to authenticate with the K2 Server, but of course those
anonymous users need to be able to access the Form URL. An alternative option is to create an anonymous
access Runtime Website and expose Forms to users that way. See the Anonymous Views/Forms topic in

SmartForms Help for more information.
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ed

¥ | Context Browser

% || ® [ pisplay Customer

B BF views
'::E Display Customer (Display Custome

Customer @ )
™ customer Attachments List (Attachn

a | »

[ context fﬁ Contrels

Properties
Form Color | #FFFFFF o
Width 50%

Min. Form Width 550px

Max. Form Width

= Advanced

Anonymous Access |v -

= Properties | [&) Rules

m Application Forms and Offline Forms. The Application Form option allows Forms to render natively in the K2
mobile App. When this option is selected, you can also enable the Offline Availability switch, which will allow
users to complete and submit the Form while they are disconnected (with some limitations). Behind the scenes,
the K2 mobile App caches the Form and submitted data, and submits any completed Forms as a batch when the
user is back online. See Offline and Application Forms topic in the SmartForms User Guide for more information.
(Note that offline Forms may require additional licensing, check with your local K2 office for details.)

Form Designer (Consulting) > Layout

@ Introduction @ General @ Layout @ Parameters @ Rules @ Finished

=

4

View: F_.;l Add Context Browser
Clear: vt | T2 | 5| Insert: [ | 77 | 5 | 5 | Remowve: | = '—' Consulting
B & views
(5 Consulting Co A List (Consulting Co

(Enter View Title) Consulting Co A List (=

Parent 1D
< ] >

= B
5] Context || G Centrols

Properties
Min. Form Width ~

Max. Form Width

Spinners o
Delay
Angnymous Access

Application Form
Offline Availability

. B Properties | B Rules
m Use the Content Control to show other webpages inside a Form as iFrames. (Note: not all web pages support

loading in iFrames.)

m Use the Location Services Control and a Content Control to show maps. You can use the Location Services Con-
trol's latitude and longitude properties to determine the user’s location (or load Lat/Long data from a SmartOb-
ject), then construct an iFrame URL or a query to a mapping provider to show a map of the user's location. (Note
that you require additional developer licensing from the mapping provider to construct queries and show data in

<
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aniFrame.)

[ When the View executed Initialize

When the View executed Init

B then fiollo

omplete the

3 then execute Location Services control's Get
Lacatian method (configure

j then transfer data [config

7] then set the properties of Content control (config

Latitude

Longitude

Map URL

41,8788
-B7.6402
https://maps.google comTq=41.8786,-87.6402

B Ao Mag | [ Clear AB | X Cloar Sebectod - W Wb > w4
Happing Destimations Context Browser L s o it ¢ e
= 7] SampbaGInes £ [ Syem Vel B e ansy g U S st “
= (@ Controls L tmercnmact faits 1 i
= Bt L Lattuse ] SamebedtSiien = 4 4
) 55 Comtrom = H H [re—
= . W kdorres B E L
Eens === 5 B8 Tabie f s 4 = i -
= em e oot S SIEEI | © Blwienserees | * § ! i
S M. L, Ol i T W A e
B [ Seines - , A= [
5 o tooten i fom Ve = g
] Latiude - *
-l = W ek fied
[— - RS s Bt =
S e i Il g
5] Aocwracy " i W v b [
B ARtude hooursor ’} B
B rome stamp ¥ h 3 i . b
= ol g . : . e *
':,']--—.— i .
=]~ - a0 e P
E ' : : i
T et - ]
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= Build a K2 worklist with the Worklist Control to show K2 tasks
@ Introduction @ General @ Layout @ Parameters @ Rules @& Finished
View Canvas Contrals
EEEE SR 2 SR T
= Export A
D o Al| E5eve s POF
= Workdist
Wosts Ar8vo|l | [Evw ]
e - =) offBation
Activity Name | Folio Task Start Date | Woarkdflow Mame | 3 o Services
&1 Actrity Name Folia Task Start Date  Workflow Name = Reports
J Activity Inst: Chart
®1 ActivtyHome  Folio Task Start Date  Workow Name ém-r: e
1 ety Name  Folio Task Start Date  Workflow Name 2] Report Header .
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K2 smartforms

Use the Timer Control to execute Rules at certain intervals without user action. For example, automatically
refresh a Control’s value at certain intervals.
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m Show Forms in SharePoint with the SmartForms Form Viewer Web/App Part. You can even use the SharePoint

Themes to make the Forms look SharePoint-y.

BROWSE  PAGE | FORMATTEXT | mesmRy G
‘m. L] a | <l
Tasie  Punew Videsatd  Usk Usiesd | Ame wes | Emses
- - Ramge Tae Pat  Pat | Cooe
Tatwes MisEs —

About the part
Customer Ticket [iSite Assets K2 Form Viewer
a0 Wi site Pages . ., "
- : Displays 3 predefined K2 smartforms form.
gt
K2 Fonm Viewer

These are just some of the things that are possible with SmartForms, but there is much more of course. See the
SmartForms User Guide and articles on http://help.k2.com and the K2 Community site at http://community.k2.com for

more ideas, how-to's and inspiration.

K2 smartforms
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Extending SmartForms
.| >
Extending SmartForms Video

* (Custom validation expressions
* Custom expressions are automatically saved to the K2 Server
» Expressions use the Regular Expression syntax

* Custom Controls
= Developers create custom controls
= Controls must be installed and registered on the K2 Server

* Custom Themes
= Create css-based Themes for Form styling
= Style sheets must be copied to the K2 smartforms Server
= Use the Lithium theme as a base for responsive themes

You can extend SmartForms with custom validation expressions, custom Controls and custom themes. To learn more
about any of these extension points (or others that may have been subsequently added), see the K2 smartforms
Developer Reference on help.k2.com.

Custom validation expressions

The first (and simplest) extension point is to define custom expressions for use in validation rules. You probably recall
that SmartForm validation is based on Regular Expressions. When you access the validation pattern for a Control on a
View, you can use the Add Pattern button to define a new expression, which will then be available to other users.

Adding a new validation pattern

Edit Validation Pattern

Name: | Humber range between 10 and 95
Example 21 or 42 or 99

Pattern: ||[1-3][0-9]

Meseage: || Please anter & number batwesn 10 and 99

(2.4 Cancel
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Selecting a custom validation pattern

validation Patterns

4° Add Pattern | [ Edit Pattern | 2 Remove Pattern

Name Example Message

(Mone)

& Alphanumeric abcl23 Invalid alphanumenc value provided. No specia
= Characters Only abe Invalid String prowvided.

[rzlumber range between 10 and 9 21 or 42 or 99 Flease enter a number between 10 and 99 -)
i&¥ Phone Number {000) 000-0000 Invalid Phone Number provided.

Tip

There are many useful tools and websites that will help you create more advanced Regular Expressions. One of
the best tools we’ve found to build and test Regular Expressions is RegexBuilder: http://renschler-
.net/RegexBuilder/

Many others are available, such as http://regexlib.com/CheatSheet.aspx and http://regexlib.com.

Custom controls

The standard selection of Controls in K2 smartforms can also be extended by creating and registering Custom Con-
trols. Note that this is a developer task and requires knowledge of C#.NET code, JavaScript, jQuery and an inter-
mediate level of coding expertise. These custom Controls are usually created in a development tool like Visual Studio,
and are then installed and registered in the K2 environment with a custom installer program.

See the Custom Controls section of the SmartForms Developer Reference for guidance on creating custom Controls.
You can also refer to the K2 community for samples of custom Controls.

Custom Themes
You can extend SmartForms by defining custom themes. This is normally a web developer task, or a task for a user
familiar with Style Sheets. (If you are familiar with web development, themes are just based on Style Sheets). Custom
themes are most often created by creating a copy of an existing Theme, editing it and then publishing it to the K2
SmartForms server.

Tip

Use the Lithium theme as a base for building responsive themes.
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Using different themes on the same Form
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m SmartForms can be extended with
m Custom validation patterns
m Custom themes
m Custom Controls
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Review and Q&A

Review and Q&A Video

Building advanced SmartObjects

Building more complex Views

Building more complex Forms

Controls and Rules: Intermediate concepts

Using SmartForms with K2 Studio Workflows

Creating custom Reports with SmartForms

SmartForms architecture, debugging, and troubleshooting
Packaging and Deploying SmartForm applications

Tips for development and better performance

Interesting things you can do with SmartForms

Extending SmartForms

This brings us to the end of the SmartForms Intermediate training module. You have learned quite a lot about building
more complex Views and Forms and how to integrate them with SmartObjects and Workflows.

After completing this module and the exercises in this module you should know how to:

Build advanced-mode SmartObijects in K2 Designer to integrate with external systems

Build more complex Views including editable List Views

Build more complex Forms including master-detail and Tabbed Forms

Use Controls like the drop-down list Control (including cascading drop-downs), Picker Control, AutoComplete
Control

Define and use aggregations and expressions

Use Execution Blocks to control how Rule Actions execute

Build more advanced Rules with conditions and multiple Actions

Use SmartForms in Workflows created in K2 Studio, and the options for integrating with those Workflows
Use the reporting Controls to create custom reports with SmartForms

The high-level architecture of SmartForms

How and where to debug, review logging output and troubleshoot SmartForms

How to use the K2 Package and Deployment tool to create and deploy packages

Develop SmartForms easily

Tune SmartForms for performance

Some interesting things that are possible with SmartForms

Some extension points that are available for SmartForms

Knowledge-check and discussion questions

Q: What kind of data sources would you integrate within your organization?
A: (discussion question)
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Q: Can you identify a scenario in your organization where the master/detail Forms approach could be used?
A: (discussion question)

Q: In your role or in your organization, would you be building Workflows with K2 Designer or in K2 Studio?
A: (discussion question)

Q: What was the most interesting thing about the sample Sales Orders application that we built in this module?
A: (discussion question)

Q: What type of interesting things do you intend to do with SmartForms? Have you learned anything in this course that
made you think about how else you might use SmartForms in your organization?
A: (discussion question)
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