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Introduction

UiPath is a complete solution for application integration, and automating third-party
applications, administrative IT tasks and business IT processes. One of the most important
notions in UiPath is the workflow.

A workflow is a graphical representation of a business process. It enables you to automate
rule-based processes, by giving you full control of the execution order and the relationship
between a custom set of steps, also known as activities in UiPath Studio. Each activity
consists of a small action, such as clicking a button, reading a file or writing to a log panel.

The main types of workflows supported are:

e Sequences - suitable to linear processes, enabling you to smoothly go from one activity to
another, without cluttering your workflow.

e Flowcharts - suitable to a more complex business logic, enabling you to integrate
decisions and connect activities in a more diverse manner, through multiple branching
logic operators.

o State Machines — suitable for very large workflows; they use a finite number of states in
their execution which are triggered by a condition (transition) or activity.

The User Interface

The Ribbon
The ribbon is straightforward and can be minimized or expanded by clicking the Minimize /

Expand button . It consists of the following four tabs:

1. Start- create a project or open a previously created one, switch to a Beta or Stable version,
Update Studio, go to the online documentation or submit a request. By default, projects are
created in C:\Users\Username\Documents\UiPath.
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2. Design - create or launch sequences, flowcharts or state machine diagrams, access wizards,
manage variables, and inspect user interface elements from third-party apps.



https://www.uipath.com/guides/sequences
https://www.uipath.com/guides/flowcharts
https://www.uipath.com/guides/state-machines
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3. Execute - run or stop projects, start the debug process, slow down steps and open logs.

DESIGN EXECUTE SETUP
Pl @ 5.0
[
] -’Step Into
Step C

Run Stop Start Toggle Slow Options Open
(F5) Debug Breakpoint JVET Step - Logs

Launch Debug

4. Setup - publish a project or create a shortcut for it, schedule tasks, and install extensions with just
one click.

DESIGN EXECUTE SETUP
o3
w P (o ﬂ @ 257

Publish Run Schedule Create Reset
As Job Task Shortcut Credentlals Extens:onSv Settings

Deploy Trigger Options

The Quick Access Toolbar

Ui v

The Quick Access Toolbar is located by default on the title bar, above the ribbon, yet you
can easily move it bellow.

It provides shortcuts for the most used commands, and you can add new ones to it by right-
clicking a desired button and selecting the Add to Quick Access Toolbar option.
The Workflow Designer Panels

UiPath contains multiple panels for an easier access to specific functionalities. They can be
docked, act as floating windows, or the Auto-hide option can be enabled.




The Main Panel

Main © Flowchart © Input dialog Expand All Collapse All

i) Input dialog

i "Hello, world!"

i "Type your name”

Variables Arguments Imports ¥ 2 100% - 2B

The Main panel displays your current workflow or workflows, enables you to make changes
to them, and provides quick access to variables, arguments and imports.

It is possible to navigate within a workflow, by double-clicking the activity you want to view.
The path is displayed as breadcrumbs in the header of the Main panel.

The Activities Panel

Activities -
(&3] = = |E
-ﬂow | =
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<4 Control Flow
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9‘ Activities [0 Library [ Project

The Activities panel provides quick access to all available activities that can be dragged to
the current workflow.

It features a search box, and the Show Activities list enables you to hide or show
the Favorites, Recent and Available folders of activities.

The Manage Packages functionality enables you to install additional activity packages.




The Library Panel
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- [ Samples
7 .screenshots
4 [ Advanced
=1 Counter Example.xaml
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- [ Delay
f={ Delay 1 Second.xaml
={ Delay 10 Seconds.xaml
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The Library panel enables you to easily reuse workflows. A search box is included to
facilitate finding items faster.

It includes, by default, multiple samples and snippets, and you can add your own by clicking
the Add Folder button and selecting a directory from your hard drive.

To remove a folder, right-click it and select Remove.

Note: If you add empty folders they are not going to be displayed.

The Project Panel
[project i < ]

o BB o -

CAlUsers\MADaYDocumentsiUiPFath\Hello

- 3 Hello
= Main.xaml

project json

* Activities |"i_'t'1 Library 3 Project

The Project panel enables you to view the contents of the current project and open the file
location in a Windows Explorer window.




You can connect to a team project from the Team Foundation Server (TFS) and create a new
project directly from this panel.

Version control is available through the context menu, and it is also possible to view the
history of a selected file.

The Properties Panel

| UiPath.Dialog.Activities.InputDialog

[EZ]2L | searen:| [ crear ]

= common T

DisplayMName Input dialog

=l Input

IsPassword .

Label “Type your nam | ..
Options An array of opti | ...
Title “Hello, world!™ | ..
= Misc

Private —

= Output

Result The value insert | ... §

&~ Properties .= Outline =8 Output

The Properties panel is contextual and enables you to view and change the properties of a
selected activity.

The properties can be sorted alphabetically, while the search box enables you to look for a
specific one.

The Outline Panel

Outline -

A Search

4 Variables

name
4 StartNode

A Input dialog
4 MNodes

[4] Input dialog

#~ Properties .= Outline <= Output




The Outline panel displays the workflow hierarchy, all available variables and nodes, and
includes a search box. This enables you to easily navigate large workflow.

You can highlight activities in this panel by selecting them in the Main panel, or you can go
to a specific activity by selecting it in the Outline panel.

The Output Panel

® Ao 1 ®©1 ®Oo x

O 07/05/2016 10:46:45 Generic Value
execution ended in: 00:00:02

}' Properties :3:: Outline «=d Output

The Output panel enables you to display the output of the Log Message or Write
Lineactivities, as well as the logs when the debug mode is activated.

The logs are more or less detailed, depending on the option you selected in the Executetab,
under Options > Logging Level.

You can hide or show timestamps, errors, warnings, information or trace data, by clicking the
buttons in the panel’s header. Additionally, the Clear All button erases all info displayed in
the Output panel.

Double-clicking a message displays further details about it.




Connecting your Project to a Source
Control

The Project panel enables you to, among others, connect to a type of Source Control, such
as TFS or SVN. When you are connected to one of them, the Connect Project to a Source

Control button changes to TFS s or SVN s :

Additionally, hovering over the TFS and/or SVN button displays the URL of the repository.

Note: You cannot connect to both TFS and SVN, in the same time.
The supported versions of Team Foundation Server are:

2012
2013
2015
Express 2012
Express 2013
Express 2015

Note: Due to Microsoft limitations, the 2015 and none of the Express TFS versions do
not permit you to create new projects.

Connecting to TFS

1. On the Project panel, click Connect Project to a Source Control > TFS > Connect to Team
Project. The Connect to Team  Foundation Server window is  displayed.

Connect to Tearmn Foundation Server ?

Select a Team Foundation Server

Tean Project Colections Team Promcts

0 Select a Team Foundation Server 10 veew Team
Propect Colections

Canced




2. Click Servers. The Add/Remove

Team Foundation Server window is displayed.
Add/Remove Team Foundation Server ? X
Team Foundation Server list:
Name URL Add...
Remove
3. Click the Add The Add Team Foundation Server window is displayed.
Add Team Foundation Server ? X
Name or URL of Team Foundation Server:
localhost
Connection Details
Path: tfs
Port number: (8080
Protocol: @HTTP  (OHTTPS
Preview: |http://localhost:8080/tfs
OK Cancel

4. Fill in the details of your TFS and click OK. In the Connect to Team Foundation
Serverwindow, your team’s collections and projects are available and the Connect Project to a

Source Control button is now changed to TFS

TFS




Creating a New Team Project

. . . TFS
1. On the Project panel, click Connect Project to a Source Control >TFS > New Team

Project 3 . The Select a Team Project Collection window is displayed.
2. Inthe Select a Team Project Collection window, select your server, one of your collections and
click Connect. The New Team Project window is displayed.

New Team Project = O X

Project Name:

Project Description:

Process Template:  Scrum -

Cancel oK

Note: Due to Microsoft limitations, the 2015 and none of the Express TFS versions do not permit
you to create new projects.

3. Fill in the Project Name and Project Description fields, select aProcess Template and
click OK. A confirmation message indicating the new project has been created is displayed.

® Info X

o Project created successfully.

0K

4. Click OK. The new project that has been created is displayed in the Projects panel, and you are
automatically connected to the project.




Connecting to SVN

1. On the Project panel, select Connect Project to a Source Control + > SVN > Connect to
Project button. The Connect to window is displayed.
Connect to X
Repository URL

Use Credentials | |

Ok Cancel

2. Insert the Repository URL of your SVN server into the text field. Selecting the Use
Credentials box will enable you to insert your account User and Password. Click Your project is
now connected to SVN.

3. Enter the Repository URL of your SVN server and select the Use Credentials check box.
The User and Password fields are displayed.

Fill in the user and password information, and click OK. You are now connected to SVN and
the Connect Project to a Source Control button is now changed to SVN.

Context Menu Options

Open

Delete

Add

Get Latest Version
Check QOut For Edit
Check In...

Undo...

Import Workflows...

t A RE® X0

\i.

Once your project is connected to either TFS or SVN, right-clicking any file or folder in
the Project panel opens a context menu that contains the following options:

Option Description

Open Opens the selected .xaml file in the Main panel.

Enables you to rename the selected file or folder, and opens the Rename

Rename .
Item window.

Delete Deletes the selected item.




Uploads the selected item to the TFS/SVN server. This option is not available, if the

Add . )
item was previously uploaded to the server.
\stision Latest Downloads the latest version of the selected item from the TFS/SVN server.

Check Out for Marks the selected file or folder as locked for editing.

Edit
Displays the Check In Changes window and enables you to upload the selected
Check In . .
item to the server as the newest version.
Undo Displays the Undo Pending Changes window and enables you to Revert the
changes done to the project.
Import Imports .xaml files to the project. This option is only available when selecting a
Workflows directory.

Enabling Tracing

By default, UiPath generates log files that track the activity of Studio and the Robots. These
logs can be accessed from the Execute ribbon tab, by clicking the Open Logsbutton.

For complex issues, more details about your automation are needed. To gather them, tracing
must be enabled.

In UiPath Studio, tracing generates an .etl file. It contains binary log data at the trace level,
such as disk accesses or page faults, and is used to log high-frequency events while tracking
the performance of an operating system. To enable tracing, do the following:

1. Inthe system tray, click the UiPath Robot button. The UiPath Robot window is opened.

6:44 PM
11/14/2016

~Ui= 7z ¢ B

2. Click Advanced ¥~ > Settings. The Settings window is displayed.




3. Click the Start
Tracing button.

Settings X

Orchestrator Configuration

Machine Name DESKTOP-PMFQGCB

Robot Key

Orchestrator URL

Robot Logging

Level Information v

Low Level Tracing

For troubleshooting crashes and errors Start Tracing

| Reset ] [ OK H Cancel |

4. Run the workflow that you want to trace.
5. In the Settings page, click the Stop Tracing button. A dialog box is displayed, informing
you that an .etl file has been generated on the  Desktop.

Info X

0 UiPathTrace.etl file was generated on Desktop

OK

This type of file can be opened from the Event Viewer:

1. In Event Viewer, in the Actions panel, click Open Saved Log. The Open Saved
Logwindow is displayed.

2. Browse for the trace log file generated and click Open. The file is displayed in the left
panel, under Saved Logs.




3. Select
displayed.

the

file. Note that

the

contents of

the logs are

{2 Event Viewer

File Action View Help

s 2E B

& Event Viewer (Local)
> _' Customn Views
> [m Windows Logs
v g Saved Logs
I UiPathTrace-vdijygh;

4 Subscriptions

< I

» L Applications and Services Lo|

H UiPathTrace-5brht1v3
| UiPathTrace-15b1gf0g

UiPathTrace-15biqflg MNumber of events: 1

Level
(@ Information

Date and Time
07-Dec-16 4:02:34 PM

Source EventID Task Category

0 None

& Open Saved Log..,
¥ Create Custom View...
Import Custormn View...

¥ Filter Current Log...

(2 ropert

Event 0,

General Details

TimerResolution 156250
MaxFileSize 0
LogFileMode  Ox0
BuffersWritten 1
StartBuffers 1
PointerSize 4

® Friendly View O XML View
- EventData
BufferSize 8192
Version 83951626
ProviderVersion 14393
NumberOfProcessors4
EndTime 131255930074889753

8 Find..

bl Save All Events As...
View 4
K Delete
®i Rename
|Gl Refresh
Help »

Event Properties

o

Save Selected Events...

)

Copy »
Refresh
Help »

2

B

Creating a Basic Workflow
To create a basic workflow that asks for a user's name and then displays it on the screen, do

the following:

1. On the Starttab, under the New section, click Blank. The New Project window is

displayed.

New Project

“1

New Blank Project

An empty project. A diagram is a graphical representation

of a business process.

Name Hello
Location

Description | Blank Project

C:\Users\MAQ\Documents\UiPath

|
=
|




oA~ w

In the Name field, type the name of your project, such as Hello, and click Create. A new
project is saved with the chosen name on the hard drive.

From the Activities panel, drag a Flowchart activity to the Main panel

Add an Input Dialog activity.

Right-click the activity and click Set as Start Node. The activity is connected to
the Start node.

B Main* x -

Main Expand All Collapse All

o Flowchart

(>

Start

Y
[4] Input dialog

Double-click to view

Variables Arguments Imports ¥ P wx -~ BE

On the Design tab, select Create VVariable > Text to create a string variable in which to
store the user’s name, called name, for example.

On the Properties panel, under the Input section, add a Label for the activity, such as
"Type your name," and a Title, such as "Hello, world!.".

Note: In UiPath, all strings have to be placed between quotation marks.

Under the Output section, in the Result field, add the variable created at step 5.




UiPath.Dialog.Activities.InputDialog
‘51 Search: [ [ Clear |
& Common
DisplayName Input dialog
I Input
IsPassword a
I Label “Type your nan L
Options An array of opti :,
| Title "Hello, world!" | ..
B Misc
Private O
& Output
I Result " name [ _____
#~ Properties = Outline 4= Output

9. Add a Message Box activity to the Main panel and connect it to the existing Input
Dialog activity.

10. Make sure that the Message Box activity is selected. The Properties panel is updated
accordingly.

11. Under the Input section, add a Caption such as “Hello,” and in the Text field add a
string and the previously created variable, such as ““‘Hel 10”’+name.

Properties
UiPath.Dialog.Activities.MessageBox
22 | Search:’ ] Clear |
E Common
DisplayName Message box
= Input
Buttons Ok
Caption “Hello™
Text "Hello"+name [
E Misc
Private J
TopMost [
E Output
ChosenButton A string representing the pr l ol
&~ Properties :[: Outline  «= Output

12. The workflow should look as in the screenshot below.




Main Expand All Collapse All

5 Flowchart

[ Inputdialog
Double-click to view
Y

W Message box

Double-click to view

Variables Arguments  Imports ' 2 100% + B E;

13. Click Run on the Designtab or press F5. The workflow is executed. The Hello
Worldwindow is displayed, prompting you to input your name.

Hello, world! e

‘ Type your name

14. Type your name in the field and press OK. The Hello window with the name previously
added is displayed.

(o helo S

Hello Bob

\‘—_

However, this workflow has a small flaw because, when prompted to add your name, you can
leave the field blank. This also causes the Hello window to be empty.

To fix this problem and other similar ones, it is good practice to validate fields. You can do
this with the Flow Decision or If activities that enable you to verify if a certain condition was

met.

To solve the issue in the example workflow above, do the following:




1. Select the arrow between the Input Dialog and the Message Box activities and press
Delete. The arrow is deleted.

2. Add a Flow Decision activity between the Input Dialog and the Message Boxactivities.

3. Select the Flow Decision activity and, in the Properties panel, add a Condition to check
if the variable name is empty, such as name = “’.

4. Connect the Input Dialog activity to the Flow Decision. This means that after the user is
prompted to add his or her name, the condition added at step 3 is going to be checked.

5. Connect the True branch of the Flow Decision activity to the Input Dialog. This means
that if the name field is empty, the user is going to be prompted to type his name in
the Hello World window until the field is filled in. You just created your first loop.

6. Connect the Message Box activity to the False branch of the Flow Decision. This means
that if the name field is not empty, the Hello window can be displayed with the string
added by the user.

The final workflow should look as in the following screenshot.

Main * Flowchart Expand All Collapse All
{ff Flowchart
Start
v
] Input dialog
>
Double-click to view
True v
® .
Decision
v
W Message box
Double 0
Varables Arguments Imports ' P2 e » H E]

Introduction to Debugging a Workflow

Debugging is the process of identifying and removing errors from a given workflow. Coupled
with logging and breakpoints, it becomes a powerful functionality that offers you information
about your project and step-by-step highlighting, so that you can be sure it is error-free.

Logging enables you to display details about what is happening in your workflow in
the Output panel. This in turn makes it easier for you to debug a workflow.

Breakpoints enable you to pause the execution of a workflow so that you can check its state
at a given point.

Example of Debugging a Workflow
To debug the workflow designed in Creating a Basic Workflow, do the following:

1. Select the True branch between the Input Dialog and Flow Decision activities, and press Delete.
The True branch has been deleted.




2. Add a Log Message activity next to the Flow Decision.
3. Connect the Log Message activity to the True branch of the Flow Decision and to the Input
Dialog activity. The workflow should look as in the following screenshot.

:

Main Expand All Collapse All

>

Start

Y

[4] Input dialog
|
Double-click to view

Y

[:( Log message ? Message box
44— True False »
Double-click to view Double-click to view
Decision
[ | 3
Variables Arguments Imports ¥ P 100% -2 B

Select the Log Message. The Properties panel is updated accordingly.

From the Level list, select Error, and in the Message field type what error message to be
returned, such as “Invalid user name.” When you execute the workflow, the error message is
displayed in the Output panel every time the user does not fill in the Hello World window.

6. Press F5 to execute the workflow and do not fill in the Hello World window the first time when
you are prompted. The Output panel has logged the error message you added at step 5.

o

Output

15:04:37 Invalid user name
15:04:41  Hello execution ended in: 00:00:07

#~ Properties [I= Outline | 4 Output

7. On the Execute tab, in the Debug group, from the Options menu, select Logging Level >
Verbose. This means that the logs that are going to be displayed in the Output panel are going to
be explicit.




8. Select the Log Message activity and, on the Execute tab, in the Debug group, click Toggle
Breakpoint. Note that a small that a red dot with white stripes is displayed next to it. This signals
that this activity has a breakpoint applied.

'74, 7 Log message
Level Error v

Message  “Invalid user name”

9. On the Execute tab, in the Launch group, click Start Debug. The debugging process starts and
the Hello World window is displayed.

10. Do not fill in the field and click OK. The breakpoint has been triggered and, as a result, the
workflow stopped. Note that, in the Output panel, the error and all steps covered until now have
been logged, and the Log Message activity is highlighted.
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11. On the Execute tab, in the Launch group, click Stop. An information dialog box is displayed,
letting you know that the debugging process has been canceled.

Note: After a breakpoint has been triggered you can stop, go to the next step of the workflow
or continue the debugging process by clicking Stop, Step Over, Step Into or Continue
Debug on the Execute tab.

Managing Packages

The package manager functionality enables you to download activity packages, libraries,
frameworks, wrappers and others, view the ones already installed on your computer and
update them, as well as add and remove your own.

These features are available through the Manage Packages window that you can open by
clicking the Manage Packages button on the Activities panel.
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An activity package is a bundle of activities that can help you automate a certain application
(UiPath.Excel .Activities, UiPath.Word.Activities) or a category of apps
(UrtPath_Mail _Activities, UiPath.Terminal .Activities), or use certain
technologies in your workflows
(UiPath.OCR.Activities, UiPath.FTP._Activities). Details about packages
and libraries are displayed in the right panel of the Manage Packages window, as you can
see in the screenshot above.

The Filter Activities check box enables you to view only activity packages.

Updating Packages

The Manage Packages button on the Activities panel displays an orange border when there
are packages that need to be updated, as in the following screenshot.

7 ui— <

All your activities can be automatically updated when a new version is available, by selecting
the Auto Update check box, in the Manage Packages window.

If you want to manually update activities packages:

1. On the left side of the Manage Packages window, click the Updates category. The Manage
Packages window displays all activities packages to be updated.

2. Click the Update button next to the package that interests you. The updated package is no longer
displayed in this view.

3. Optionally, update all the packages at once by clicking the Update All button.
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Adding Your Own Packages
1. Inthe Manage Packages window, in the left panel, right-click any category.
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2. Select Configure Sources from the context menu. The Package Source Settingswindow is
displayed.

3. Click the Add | ¥ button. A new blank package is added and an error message is displayed
because the Name and Source fields are not filled in correctly.
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Available package sources |+J = | |
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Name: | PackageSource E

Source: [ i

4. In the Name field, type the name of the package.
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5. In the Source field, type the local drive folder pathway, the shared network folder pathway or the
NuGet feed URL of the package.

Click Apply. Your configuration is saved.

7. Click OK. The Package Source Settings window closes. Note that the Name is displayed in
the Manage Packages window, as a new category.
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Removing Your Packages

1. Inthe Manage Packages window, in the left panel, right-click any category.

2. Select Configure Sources from the context menu. The Package Source Settings window is
displayed.

3. Inthe Package Source Settings window, select the package you wish to remove by clicking on it

and press the Remove | ™ | button.

Package source settings X
Available package sources +

" PackageSource
""" C:\Users\win10vm2\Desktop\Activities

Name: PackageSource

Source: | CA\Users\win10vm2\Desktop\Activities

| oK [ cancet ||  Apply |

4. Click Apply. Your configuration is saved.
5. Click OK. The Package Source Settings window closes. The package is removed from
the Manage Packages window.

Reusing automations - Library

When creating workflows we often need to automate the same processes. In these situations it
is easier to create workflows that contain small pieces of common automation that are
reusable and applicable in multiple workflows, and add them to Library.
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Library pane shows a list of folders containing workflows. Any workflow from Library can
be added to a workflow by dragging and dropping it into the designer workspace, just like
any activity.
In Samples and Snippets some of our templates from UiPath Studio 7 can be found.

How to add a folder to the show in Library pane:

e In Library Pane click on the Add Folder button
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o In the folder dialog browser that appears, select the folder that contains the workflows to be added
to Library and click on Select Folder button.
e The added folder and all the workflows it contains should appear now in the Library pane
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* Try Catch Example.xami

‘= While Element Exists.xami
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If a folder is empty or it doesn’t have any workflows, it will not appear in Library pane.
To remove a folder from Library, simply right click the folder and select Remove from the

menu.
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To add a new workflow to Library you can either add the folder that it is in to Library using
the steps presented above, or copy it in a folder that is already added to Library. Once you ve
done that, you need to press the Refresh button and you re workflow will appear there.

To open a specific folder to view it's content, right click and and select Open Folder.
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Also, if you hover the mouse pointer over the folder, you can see it’s full path.
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C\Users\AlexandruGeorge\Documents\UiPath\My custom templates

/= While Element Exists.xaml

‘= While Element Not Exists.xaml




Types of Workflow

Sequences

Sequences are the smallest type of workflow. They are suitable to linear processes as they
enable you to go from one activity to another seamlessly, and act as a single block activity.

One of the key features of sequences is that they can be reused time and again, as a
standalone workflow or as part of a state machine or flowchart.

For example, you can create a sequence to take information from a .pdf file and add it to a
spreadsheet, and reuse it in a different setting, while changing just a few properties.

Note: Sequences do not use connectors.

Example of a Sequence

To create a sequence that asks the user for his first and last name, and his hair color, and then
displays his answers, do the following:

1. Create a blank workflow and, on the Design tab, in the File group, select New > Sequence.
The New Diagram window is displayed.

Note: You can also add a Sequence activity to the Main panel to create a new sequence.

2. In the Name field type a name for the workflow, such as “First Sequence,” and click Create.
The Main panel is updated accordingly.

3. Create three String variables such as strFirstName, strLastName, and strHairColor,
so that you can store data from the user in them. Leave the Defaultfield empty, to indicate that
there is no default value.

Hame Variable type Scope. Default
strFirtName String Sequence
striastame String Sequence

strHairColor String Sequence

Drag three Input Dialog activities to the Main panel, one under the other.

Select the first Input Dialog and, in the Properties panel, add a Label asking for the first name

of the user, and a custom Title.

6. In the Result field, add the strFirstName variable. This indicates that this variable is going
to be updated with the value added by the user at this point.

7. Repeat steps 6 - 7 for the second and third Input Dialog activities to ask the user for his last name

and hair color, and store them in the strLastName and strHairColor variables.

Add a Message Box activity under the third Input Dialog window.

9. Select the Message Box and, in the Properties panel, in the Text field, add the variables and a

string to enable you to display all information gathered from the user, such as: strFirstName

+ "™ " + strLastName + " has " + strHairColor + hair.".

o ks

o

Note: Remember to add spaces between variables and within strings for an optimal
output.
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look as in the following screenshot.

10. On the Design tab, in the File group, click Run. The workflow is executed. The final output
message should look as in the following screenshot.

B’ Message box X

Bob Smith has black hair.

OK

Flowcharts

Flowcharts can be used in a variety of settings, from large jobs to small projects that you can

reuse in other workflows.

The most important aspect of flowcharts is that, unlike sequences, they present multiple
branching logical operators, that enable you to create complex business processes and
connect activities in multiple ways.

Example of a Flowchart

To exemplify the properties of a flowchart, we are going to build a guessing game that
generates a random number from 1 to 999 that the user must guess. To create such a

workflow, do the following:

1. Create a blank workflow and from the Design tab, in the File group, select New > Flowchart.

The New Diagram window is displayed.
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11.

12.

13.

14.

15.

16.

17.

18.
19.

20.

21.

Note: You can also add a Flowchart activity to the Main panel to create a new flowchart
workflow.

In the Name field type a name for the workflow, such as “First Flowchart,” and click Create.
The Main panel is updated accordingly.

Create two Int32 variables (intRandomNumber, intGuessNumber) and a Stringone
(strMessage).

Set the default value of the strMessage variable to "Guess a number from 1 to 999.0".
The 1ntRandomNumber stores a random number between 1 and
999, intGuessNumber stores the user's guess, and strMessage stores the message that is
going to be displayed to prompt the user.

Name Variable type Scope Default

intRandomNumber Int32 Main

intGuessNumber Int32 Main

strMessage String Main “Guess a number from 1 to 999."

Add an Assign activity to the Main panel, and connect it to the Start node.
In the Properties panel, in the To field add the intRandomNumber variable.
In the Value field, type new Random() -Next(1,999).

Note: This field uses the Random() function to generate a random number between 1
and 999.

Add an Input Dialog activity to the Main panel and connect it to the Assign one.
In the Properties panel, in the Label field, add the strMessage variable.

. In the Result field, add the intGuessNumber variable. This activity asks and stores the user’s

guesses in the iIntGuessNumber variable.

Add a Flow Decision activity and connect it to the Input Dialog. This activity enables you to tell
the user if he correctly guessed the number or not.

In the Properties panel, in the Condition field, type intGuessNumber =
intRandomNumber. This enables you to verify if the number added by the user is the same as
the randomly-generated one.

Add a Message Box activity and connect it to the True branch of the Flow Decision.

In the Properties panel, in the Text field, type ""Congratulation! You guessed
correctly! The number was " + ©ntRandomNumber.ToString + ".". Thisis
the message that is going to be displayed if the user correctly guessed the number.

Add a new Flow Decision activity and connect it to the False branch of the previously
added Flow Decision.

In the Properties panel, in the Condition field, type intGuessNumber >
intRandomNumber. This activity enables you to check if the number the user added is bigger
than the randomly-generated one.

In the DisplayName field, type Comparison. This enables you to easily to tell the difference
between the two Flow Decisions used.

Add an Assign activity and connect it to the True branch of the Comparison activity.

In the To field, type the strMessage variable, and in the Value field, type a message indicating
that the guess was too high, such as “Too big. Try again.”.

Select the Assign activity and press Ctrl+C. The entire activity and its properties are copied to the
Clipboard.

Press Ctr+V. A duplicate of the previous Assign activity is displayed.




22. Connect it to the False branch of the Comparison activity and, in the Properties panel, in
the Value field, type “Too small. Try again.”.

23. Connect the Assign activities created at steps 18-22 to the Input Dialog. A loop is created, asking
the user to type a smaller or bigger number, until he guesses correctly.

The final workflow should look as in the screenshot below.
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State Machines

A state machine is a type of workflow that uses a finite number of states in its execution. It
can go into a state when it is triggered by an activity, and it exits that state when another
activity is triggered.

Another important aspect of state machines are transitions, as they also enable you to add
conditions based on which to jump from one state to another. These are represented by
arrows or branches between states.

There are two activities that are specific to state machines, namely State and Final State, and
they are found under Workflow > State Machine.

Note: You can only create one initial state, yet it is possible to have more than one Final
State.

The State activity contains three sections, Entry, Exit and Transition(s), while the Final
State only contains one section, Entry. Both of these activities can be expanded by double-
clicking them, to view more information and edit them.

The Entry and Exit sections enable you to add entry and exit triggers for the selected state,
while the Transition(s) section displays all the transitions linked to the selected state.




B FinalState

%) Entry

® MessageBox

A

“Congratulations. You guessed correctly! The number w

1 Guess No

© Entry

] InputDialog

“Guess the Number™

“Add a number between 1 and 100."

O Exit

B Transition(s)
Try Smaller —* Destination: Try Smaller Mssg
Correct Guess —#* Destination: FinalState

Try Higher —# Destination: Try Higher Mssg

»
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Example of How to Use a State Machine

To exemplify how to use a state machine, we are going to build the guessing game we did in
the previous chapter, only we will try to guess a number between 1 and 100.

1.

ok

~

10.
11.
12.

13.
14.

15.
16.

17.
18.

19.

20.
21.
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28.
29.
30.

Create a blank workflow and, on the Design tab, in the File group, select New > State Machine.
The New Diagram window is displayed.

Note: You can also add a State Machine activity to the Main panel to create a new state
machine workflow.

Create two integer variables, intGuess and intRandomNumber. The first variables stores
your guess, while the second stores the random number.

Add a State activity to the Main panel and connect it to the Start node. This is the intial state,
and it is used to generate the random number.

Double-click the activity. This State activity is displayed explanded in the Main panel.

In the Properties panel, in the DisplayName field, type Initializing Random Number. This
enables you to easily tell states apart.

In the Entry section, add an Assign activity.

In the To field, add the intRandomNumber variable.

In the Value field, type new Random() .Next(1.100). This expression generates a random
number.

Return to the main workflow view and add a new State activity.

Connect it to the previously added activity.

Double-click the last added State activity. This activity is displayed expanded in the Main panel.
In the Properties panel, in the DisplayName field, type Guess Number. This state is used to
prompt the user to guess a number.

In the Entry section, add an Input Dialog activity.

Select the Input Dialog, and in the Properties panel, add an appropriate Label and Title to
prompt the user to guess a number between 1 and 100.

In the Result field, add the intGuess variable. This variable stores the user’s guess.

Return to the main workflow view and create a transition that points from the Guess
Number state to itself.

Double-click the transition. The transition is displayed expanded in the Main panel.

In the Properties panel, in the DisplayName field, type Try Smaller. This message is displayed
on the arrow, enabling you to run through your workflow easier.

In the Condition section, type intGuess > 1ntRandomNumber. This verifies if the user’s
guess is bigger than the random number.

In the Action section, add a Message Box activity.

In the Text field, type something similar to "Your guess is too big. Try a smaller number." This
message is displayed when the user’s guess is bigger than the random number.

Return to the main workflow view and create a new transition that points from the Guess
Number state to itself.

Double-click the transition. The transition is displayed expanded in the Main panel.

In the Properties panel, in the DisplayName field, type "Try Bigger.". This message is displayed
on the arrow, enabling you to run through your workflow easier.

In the Condition section, type intGuess < intRandomNumber. This verifies if the guess is
smaller than the random number.

In the Action section, add a Message Box activity.

In the Text field, type something similar to "Your guess is too small. Try a bigger number.". This
message is displayed when the users guess is smaller than the random number.

Return to main workflow view and add a Final State activity to the Main panel.

Connect a transition from the Guess Number activity to the Final State.

In the Properties panel, in the DisplayName field, type Correct Guess.




31. In the Condition field, type intGuess = intRandomNumber. This is the condition on which this

workflow steps to the final state and end.

32. Double-click the Final State activity. It is displayed expanded in the Main panel.

33. In the Entry section, add a Message Box activity.
34. In the Text field, type something similar to**Congratulations. You

guessed

correctly! The number was " + intRandomNumber.ToString + '.'. Thisis
the final message that is to be displayed, when the user correctly guesses the number.

The final workflow should look as in the following screenshot.
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35. Press F5. The workflow is executed correctly.
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Variables

Managing Variables

In UiPath Studio, variables are used to store multiples type of data. Another key aspect of
variables is that their value can change so that you can, for example, control how many times

the body of a loop is executed.

The data stored within a variable is called a value, and it can be of multiple types. In UiPath,
we support a large amount of types, ranging from generic value, text, number, data table, time

and date, to UiElements.
Creating Variables

From the Design ribbon:

1. On the Design ribbon tab, in the Variables group, select Create Variable > [Type of variable].
The Create Variable window is displayed.

Create Number Variable

Name variable1

Default Value 0

GOVt e ey

Cancel

2. Fill in the required fields and click OK. The variable is created and you can view and edit it in

the Variables panel.

From the context menu or with a keyboard shortcut:
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1. In the Properties panel of any activity, right-click a field that can be edited, and select Create
Variable from the context menu, or press Ctrl+K. A Set Name field is displayed.
2. Fill in the name and press Enter. The variable is created and you can view and edit it in

the Variables panel.

Note: When creating variables like this, the type is automatically generated, depending on the
selected property.

From the Variables panel:

Name Variable type Scope Default

intFirstNumber Int32 Main Enter a VB expression
intSecondNumber Int32 Main Enter a VB expression

Create Variable
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1. Inthe Main panel, click Variables. The Variables panel is displayed.
2. Click the Create Variable line. A new variable with the default values in displayed.

Note: By default, all new variables are of String type if you create them from
the Variablespanel.

Removing Variables

e Inthe Variable panel, right-click a variable and select the Delete option.
e Inthe Variable panel, select a variable and press the Delete key.

Note: If you want to undo this action, press Ctrl+Z.
You can also remove all the variables that are not used in your currently opened workflow:

1. On the Designribbon tab, in the Variables group, select Manage Variables > Remove
Unreferenced. Note that the VVariables panel only contains the variables used in your workflow.

Browsing for .Net Variable Types

To search for types of variables that are not displayed by default in the Variable Type list, do
the following:

1. In the Variable panel, from the Variable Type drop-down list, select Browse for Types.
The Browse and Select a .Net Type window is displayed.




Browse and Select a .Net Type ? ®
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2. Inthe Type Name field, type a keyword for the variable you are looking for, such as excel. Note
that the result section is updated, displaying all the .Net variable types that contain your keyword.

3. Select one and click OK. A new variable is created with the selected type and is displayed in
the Variables panel.

Note: After using a type of variable from the Browse and Select a .Net Type window, it is
displayed in the Variable Type drop-down list, in the Variables panel.

Types of Variables

Generic Value Variables

The generic value variable is a type of variable with a wide range that can store any kind of
data, including text, numbers, dates and arrays, and is particular to UiPath Studio.

Generic value variables are automatically converted to other types, in order to perform certain
actions. However, it is important to use these types of variables carefully, as their conversion
may not always be the correct one for your workflow.

Example of Using a Generic Value Variable

To demonstrate how a generic value variable can be converted and used, let's create a
workflow that displays in the Output panel the sum of two numbers, using generic value
variables with different types of values.

1. Create a flowchart.

2. Create three generic value variables, genNumber, genString and genSum.

3. In the Default column for the genNumber variable, type 2, and for the genStringvariable,
type"2." The first value is interpreted as as integer, and the second one as a string.




MName Variable type Scope Default

genMNumber GenericValue Flowchart 2

genstring GenericValue Flowchart 72s

genSum GenericValue Flowchart Enter a VB expression

Create Varigble
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Add an Assign activity to the Main panel and connect it to the Start node.
In the Properties panel, in the To field, enter the genSum variable.

In the Value field, type genNumber+genString.

Add a Write Line activity and connect it to the Assign one.

In the Properties panel, in the Text field, enter the genSum variable.

>
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9. Press F5 to execute your workflow. Note that, in the Output panel, the sum of the two numbers is
displayed.

Output .
1911:20 4
19:11:20 Generic Value execution ended in: 00:00:00

J~ Properties = Outline <= Output

This means that UiPath Studio knows that the genNumber is an integer and knows how to

transform the generic value genString variable to an integer, so that it can add it to the
first one.




However, keep in mind that this was our goal from the beginning. If we wanted to display the
two variables in the Output panel as strings using this exact method, it would not have
worked.

Text Variables

A text or string variable is a type of variable that can store only strings. These types of
variables can be used, for example, to store names, passwords or information extracted from
a table.

Note: All strings in UiPath Studio have to placed in between quotes.

Example of Using a Text Variable

To exemplify how you can work with text variables, we are going to create a workflow that
asks for the user’s name, stores it and displays only the first letter of his name in
the Output panel.

1. Create a sequence.
2. Create two simple string variables, strFul IName and strFirstLetter.

Name Vanable type Scope Default
strfullName String Main Enter a VB expression
strFirstLetter String Main Enter a VB expression

Add an Input Dialog activity to the Main panel.

In the Properties panel, in the Label field, type "Type your full name please.".

In the Titlefield, type "What is your name?".

In the Result field, add the StrFul IName variable. This variable stores whatever the user
writes when prompted with the Input Dialog activity.

Add an Assign activity under the Input Dialog one.

In the Properties panel, in the To field, add the strFirstLetter variable.

9. In the Value field, type strFul IName .Substring(0,1). The strFirstLettervariable
is assigned the new value created by the strFul IName . Substring(0, 1)expression.

o ukw

o N

Note: This field uses the Substring() function to find the first character from the
string added by the user in the Input Dialog.

10. Add a Write Line activity under the Assign one.
11. In  the Properties panel, in the Text field, enter the strFirstLetter variable.
The Output panel is going to display the first letter of what the user wrote in the Input Dialog.

The workflow should look as in the following screenshot.




1y Main

[4] Inputdialog

»

“"What is your name?”

"Type your full name please.”

A*B Assign

strFirstLetter =| strFullName.Substr

B Wwrite line

Text strRirstLetter

12. Press F5. The What is your name window is displayed.
13. Type your name in the text field and click OK. In Uipath Studio, in the Output panel, note that
the first letter of your name is displayed.

Output =
18:00:47 N
18:00:47 Generic Value execution ended in: 00:00:33
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True or False Variables

The true or false variable, also known as boolean, is a type of variable that only has two
possible values, true or false. These variables enable you to make decisions, and thus have a
better control over your flow.

Example of Using a True or False Variable

To exemplify how you can work with true or false variables, we are going to create a
workflow that asks the user for his name and gender, and displays the results in another
window.
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16.
17.
18.

19.
20.
21.
22.

23.
24.

Create a new workflow.

Create two string variables, strName and strGender. The first is going to be used to store the
name of the user, and the second to store the user’s gender.

Create a boolean variable, boo IMale. This variable is used to verify if the user is a male.

Name Vanable type Scope Default
striName String Main
strGender String Main
boolMale Boolean Main

Add an Input Dialog activity to the Main panel and connect it to the Start node.
In the Properties panel, in the Label field type "What is your name?".

Add a title and, in the Result field, add the strName variable.

Add another Input Dialog activity and connect it to the previous one.

In the Properties panel, in the Label field type "What is your gender?".

Add a title and, in the Result field, add the strGender variable.

. Add a Flow Decision activity to the Main panel, and connect it to the second Input Dialog.
. In the Properties panel, in the Condition field, type strGender = "Male™ or

strGender = "male™. This activity checks if the user is a male or female.

. Add two Assign activities.
13.
14.
15.

Connect one to the True branch of the Flow Decision activity.

In the Properties panel, in the To field enter the boolMale variable.

In the Value field, type True. This assigns the True value to the boolMale variable when
the strGender = "Male"™ or strGender = "'male’ condition is met.

Connect the second Assign activity to the False branch of the Flow Decision.

In the Properties panel, in the To field, enter the boo IMal e variable.

In the Value field, type False. This assigns the False value to the boolMale variable when
the strGender = "Male™ or strGender = "male condition is not met.

Add a new Flow Decision and connect the previously added Assign activities to it.

In the Properties panel, in the Condition field, type booIMale = True.

Add a Message Box activity and connect it to the True branch of the Flow Decision.

In the Properties panel, in the Text field, type strName + ™ is a " + strGender +
' _*". This message displays the name of the user and its gender, if booIMale is true.

Add another Message Box activity and connect it to the False branch of the Flow Decision.

In the Properties panel, in the Text field, type strName + " is a " + strGender +
""", This message displays the name of the user and its gender, if booIMale is false.

The final workflow should look like in the following screenshot.
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25. Press F5. The workflow is executed. Note that the final Message Box displays the message as

expected.

B ' Message box X

Karen is a Female.

oK

Number Variables

Number variables are also known as integer or Int32, and are used to store numeric
information. They can be used to perform equations or comparisons, pass important data and
many others.

Example of Using a Number Variable

To exemplify how you can work with number variables, we are going to create a workflow
that asks the user for the year in which he or she is born and displays the age in a window.

1.
2.

3.
4.

Create a new sequence.

Create two Int32 variables, intBirthYear and intAge. The first stores the user's birth year
and the second, the user's age.

Add an Input Dialog activity to the sequence.

In the Properties window, type an appropriate title and label.

In the Result field, add the intBirthYear variable.




6. Add an Assign activity under the Input Dialog.
7. Inthe Properties panel, in the To field, add the IntAge variable.
8. In the Value field, type 2016 — intBirthYear. This assigns the value of the subtraction

(2016 — user’s birth year) to the intAge variable.
9. Add a Message Box activity under the Assign one.
10. In the Properties panel, in the Text field, type **Congratulations! You are " +

intAge.ToString +".".

Note: The . ToString method converts the integer stored in the i1ntAge variable to
a string and display it as such.

The final workflow should look as in the following screenshot.

131 Main

»

[] Input dialog

"Birth Year"

"What year were you born in?”

asg Assign

intAge =| 2016 - intBirthYear

»

# Message box

“Congratulations! You are " + intAge.ToString +"."

11. Press F5. The workflow is executed. Note that the Message Box displays your age, as expected.

B ' Message box X

Congratulations! You are 26.

OK

Array Variables
The array variable is a type of variable which enables you to store multiple values of the
same type.

UiPath Studio supports as many types of arrays as it does types of variables. This means that
you can create an array of numbers, one of strings, one of boolean values and so on.




Example of Using an Array Variable

To exemplify how you can work with array variables, we are going to create a workflow that
asks the user for his first and last name and age, stores the information in an array and then
writes it in a .txt file.

1.
2.

3.

ok

© N

10.
11.
12.

13.
14.
15.

16.
17.

18.

Create a new sequence.

Create three string variables, strFirstName, strLastName and strAge, in which to store
the information gathered from the user.

Create an array of strings variable called arrStringNameAge.

Name Variable type Scope Defauit

arrStringNameAge String[] Main Enter a VB expression
striirstName String Main Enter a VB expression
strLastName String Main Enter o VB expression
strAge String Main Enter a VB expression

Add an Input Dialog activity to the Main panel.

In the Properties panel, fill in the Label and Title fields to ask for the user’s first name.

In the Result field, add the strFirstName variable. This variable stores the first name of the
user.

Add another Input Dialog activity under the previous one.

In the Properties panel, fill in the Label and Title fields to ask for the user’s last name.

In the Result field, type the strLastName variable. This variable is going to store the last name
of the user.

Add another Input Dialog activity under the previous one.

In the Properties panel, fill in the Label and Title fields to ask for the user’s age.

In the Result field, type the strAge variable. This variable is going to store the age of the user.

Note: We use a string variable and not an integer to store the age, so that we do not have
to convert it later on, wehn we add it to the string array variable.

Add an Assign activity under the last Input Dialog.

In the Properties panel, in the To field, type the arrStringNameAge variable.

In the Value field, type {strFirstName,strLastName,strAge}. This Assignactivity
enables you to store all the wvalues from the initial string variables in
the arrStringNameAge one.

Add a Write Text File activity under the Assign one.

In the Properties panel, in the FileName field, type the path of the file you want to write to
between quote marks, such as ""C:\Users\MADa\Desktop\array variable.txt".

Note: If the file does not exist at the provided path, it is created.

In the Text field, type arrStringNameAge(0) +
" " +arrStringNameAge(2) +

+ arrStringNameAge(l) +

Note: By adding the index number of the array items you can access their values and
write them, in this example, to a text file.

The final workflow should look as in the following screenshot.
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19. Press F5. The workflow is executed.
20. Navigate to the file provided at step 17 and double-click it. A Notepad window is displayed with
the information you added at step 20.

2] array_vanable - ..  — O x

File Edit Format View Help
Bob smith 43

Date and Time Variables

The date and time variable is a type of variable that enables you to store information about
any date and time. This type of variable can be found in the Browse and Select a .Net
Type window, under the Systemnamespace (System.DateTime). For more
information, see Browsing for .Net Variable Types.

For example, they can be used to append dates to invoices or any other documents you may
be working with and are time-sensitive.

Example of Using a Date and Time Variable

To exemplify how you can work with a date and time variable, we are going to build a
workflow that get the current date and time, subtracts a specified amount of time and writes
the result to a Microsoft Excel spreadsheet.

1. Create a new sequence.
2. Create two DateTime variables, timToday and timLastTime.
3. Create a TimeSpan variable, called timSpan, and in the Default field type 1.02:10:04.

Note: The default value attributed to the timSpan variable uses
the day . hh-mm: ssformat.

4. Add an Assign activity to the Main panel.
In the Properties panel, in the To field, add the timToday variable.

o
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6. Inthe Value field, type Now. This gives you the d
the dd/MM/yyyy and hh-mm: ss formats.

ate and time when the workflow is executed, in

e.

7. Add another Assign activity under the previous on
8. Inthe Properties panel, in the To field, add the timLastT ime variable.
9.

In the Value field, type timToday.Subtract(timSpan). This is going to subtract the

default value of the timSpan variable from the current date and time, stored in

the timToday variable.
10. Add an Excel Application Scope activity under th

e last Assign one.

Note: If you do not have Excel activities installed on your version of UiPath Studio, use
the Manage Packages functionality to get them.

11. In the Properties panel, in the WorkbookPath field, type the path of the Excel file you want to
write to, between guotation marks. In our

case, ""C:\Users\Username\Desktop\urg

Note: If the file does not exist at the provided

ent_invoice.xlsx".

path, it is going to be created.

12. Add a Write Value activity in the Excel Application Scope activity.

13. In the Properties panel, in the Range field, typ
quotation marks. In our case, “G8.”

e the coordinates of an Excel cell between

14. In the Sheet Name field, type the name of the sheet in which you want to write. In our case,
“Invoice”. Note that if the sheet does not exist, it is going to be created.
15. In the Value field, type timLastTime.ToString. This transforms the value of

the timLastTime variable to a string and writes

it to the coordinates previously given.

The final workflow should look as in the following screenshot.

31 Main

e Assign

timToday = Mow

&8 Assign

timLastTime = timToday.Subtracti

[5] Excel application scope K

“CAUsers\MADa\Desktop\urgent_invoice xlsx”

$ Do A

+ Write Value £
“lnvoice™ "G8"

timLastTime.ToString

16. Press F5. The workflow is executed.
17. Navigate to your Excel file and double-click it
displayed in the cell you pointed towards.

. Note that the time and date information is
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Data Table Variables

Data table variables represent a type of variable that can store big pieces of information, and
act as a database or a simple spreadsheet with rows and columns. They can be found in
the Browse and Select a .Net Type window, under the System.Data namespace
(System.Data.DataTable). For more information, see Browsing for .Net Variable
Types.

These variables can be useful to migrate specific data from a database to another, extract
information from a website and store it locally in a spreadsheet and many others.

Example of Using Data Table Variables

To exemplify how you can use data table variables, we are going to create a workflow that
reads only two out of multiple columns from an Excel spreadsheet, and then transfers them to
another spreadsheet that already contains other information.

The initial file is a database of people, their age, location and e-mail address. In this example,
we are going to extract their names and e-mail addresses and append them to an Excel
spreadsheet that already contains similar information.

1. Create a new sequence.

2. Create two data table variables, datNamesList and DatMai IList. These are going to be
used to store information from the initial Excel spreadsheet.

3. Add an Excel Application Scope activity to the sequence. This activity is required for most of
the Excel-related activities.

Note: If you do not have Excel activities installed on your version of UiPath Studio, use
the Manage Packages functionality to get them.

4. In the Properties panel, in the WorkbookPath field, type the path of the initial Excel file to be
used, between quotation marks.

5. Add two Read Range activities and place them one under the other, in the Excel Application
Scope activity. These are used to get information from the initial spreadsheet.



https://www.uipath.com/guides/managing-variables
https://www.uipath.com/guides/managing-variables
https://www.uipath.com/guides/managing-packages

6. Select the first Read Range activity and, in the Properties panel, in the Range field, type
“A2:A21.”. These are the Excel table coordinates that tell UiPath Studio from where to extract
information.

7. In the SheetName field, do not make any changes as the name of our sheet is the default one,
Sheetl.

8. In the DataTable field, type the name of the first data table variable, datNamesList. This
variable stores all the information available between the A2 and A21 rows.

9. (Optional) Change the value in DisplayName field to Read Names, so you can easily tell apart
this activity from the second one.

10. Select the second Read Range activity, and in the Properties panel, in the Range field, type
“D2:D21.” These are the Excel table coordinates that contain the e-mail information we want to
extract.

11. In the DataTable field, specify the datMai IList variable. This variable retains all the mail
information we require.

12. Add a Write Range activity to the Main panel, under the Excel Application Scope. This activity
is used to write the stored information to another Excel file.

Note: The file used with the Write Range activity has to be closed when you run the
workflow. If it is not closed, an error is displayed and the workflow execution stops.

13. In the Properties panel, in the WorkbookPath field, type the path of the Excel file to be used to
store all the information gathered at the previous steps.

14. In the DataTable field, type the datNamesList variable.

15. In the SheetName field type Database, and in the StartingCell, type “C21.“ This is the starting
cell in which information from the initial file is to be added.

16. Add another Write Range activity and place it under the first one.

17. In the Properties panel, fill in the WorkbookPath and SheetName fields as for the
previous Write Range activity.

18. In the Starting Cell field, type "D21."

19. In the DataTable field, type the datMai IList variable.

3 ecuence

20. Press F5. The workflow is executed.
21. Double-click the final Excel file. Note that the copied information is available, and correctly
updated.
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Arguments

Managing Arguments

Arguments are used to pass data from a workflow to another. In a global sense, they resemble
variables, as they store data dynamically and pass it on. Variables pass it to other activities,
while arguments pass it to other workflows. As a result, they enable you to reuse workflows
time and again.

UiPath Studio supports a large number of types of arguments, which coincide with the types
of variables. Therefore, you can create generic value, string, boolean, object, array, data table
arguments and you can also browse for .Net types, just as you do for variables.

Additionally, arguments have specific directions (In, Out, In/Out, Property) that tell the
application where the information stored in them is supposed to go.

Creating Arguments
To create a new argument:

1. Inthe Main panel, click Arguments. The Arguments panel is displayed.

Name Direction Argument type  Default value

argument1 In String Enter a VB expression

Variables Arguments  Imports ¥ 2P wox - 3B
2. Click the Create Argument line. A new argument with the default values is displayed.

Note: By default, all arguments are of type String and have an In direction.

Removing Arguments
To remove an argument:

e Inthe Arguments panel, select an argument and press Delete.
e Inthe Arguemtns panel, right-click an argument and select the Delete option.

Name Direction Argument type Default value
StoreValue Out String Default value not supported
Create Argument X Delete

Add Annotation
Edit Annotation

Delete Annotation

Variables Arguments  Imports ¥ 2 100% va B
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Using Arguments

Due to the nature of arguments, you are going to use them a lot in relation with the Invoke
Workflow File and Launch Workflow Interactive activities. They can be found in
the Activities panel, under Workflow > Invoke and they enable you to browse for a
workflow, and import and edit their arguments.

Example of Using an Argument

To exemplify how to use an argument in a workflow with an Invoke Workflow Fileactivity,
we are going to create two separate sequences. A very simple one in which to assign a value
to an argument, and a second that invokes it and displays the value in a message box.

Create a new sequence.

In the Arguments panel, create an argument, StoreValue.

From the Direction list, select Out, and do not change the Argument Type from String.
Add an Assign activity to the Main panel.

In the Properties panel, in the To field, add the StoreValue argument.

In the Value field, type a string, such as "How does one use an argument?".

I A

The first workflow should look as in the following screenshot.

[:] Main

A8 Assign

StoreValue = "How does one use¢

Create a new sequence.
Create a string variable, strFinalVvalue.
Add an Invoke Workflow File activity to the Main panel.

. On the activity, click the Ellipses (...) button and browse for the previously created sequence.

. Click Import Arguments. The Invoked Workflow’s Arguments window is displayed. Note that

the argument of the first sequence is displayed here.

12. In the Value field, add the strFinalValue variable and click Ok. The argument is imported
and the value from it is going to be stored in the current workflow through
the strFinalValue variable.

13. Add a Message Box activity under the Invoke Workflow File.

14. In the Properties panel, in the Text field, type strFinalValue + " This is how", for

example.

2O 0~
=

The second workflow should look as in the following screenshot.




§1 Main

P Invoke workflow file A
"Argument 1.xaml"”
Edit Arguments Import Arguments
‘# Message box A

strFinalValue + “ This is how."

15. Press F5 in the second sequence. The workflow is executed correctly and the message box
displays the desired text.

B ' Message box x

How does one use an argument? This is how.

OK




Imported Namespaces

About Imported Namespaces

VB.Net namespaces in UiPath Studio represent containers that store different types of data.
They enable you to define the scope of your expressions, variables and arguments.

For example, if you have the System.Data namespace imported, you can further
use DataTable, DataView, DataColumn, DataRow and other classes that are available
in it, without having to always type System.Data.DataTable and so on.

All imported namespaces are displayed in the Imports panel. Note that some namespaces are
automatically imported when you browse for a .Net type variable or argument, for example.

To open this panel, click Imports in the Main panel.

= Object (=) Text Vaniable X

Text_Variable Expand All Collapse All

Loy wepreas vy ~

“What is your name?"

Type your full name please.”

s Assign

strfirstLetter = strfullName.Substr

@ Write line

lect namespace -

Imported namespaces
MicrosoftVisualBasic
Microsoft VisualBasic Activities
System
System.Activities
System.Activities.Expressions
System. Activities. Statements
System.Activities.Validation
System.Activities. Xamlintegration
System.Collections
System.Collections.Generic
System.Configuration
System.Data

Variables Argumerll'_s ¥ 2 w0 -2 B

Importing New Namespaces
To add new namespaces to your library:

1. Open the Imports panel.

2. In the Enter or Select namespace field, start typing the namespace that interest you.
Note that suggestions are provided while you type, in case you are not exactly sure what
you are looking for.




system.con -
System.Configuration
System.Configuration.Assemblies

System.Configuration.nstall
System.Configuration.nternal

System.Configuration.Provider

System.Net.Mail
System.Windows.Markup
System Xml
System.Xml.Ling
UiPath.Core

UiPath.Framework.Activities

Variables Arguments Imports ¥ 2 0% ~ H B

3. (Optional) Click the drop-down arrow to view and browse all available namespaces.
4. Select the desired namespace. The namespace is added to the Imported Namespaceslist.

To remove a namespace, select it and press Delete. Note that namespaces can only be deleted
if they are invalid. For example, you can delete a namespace if the assembly that contains it is
no longer referenced by the project.




Control Flow

About Control Flow

An important aspect of successfully working with UiPath Studio is understanding and
knowing how to control your workflow. As in computer science, in UiPath this concept is

referred to as control flow.

A proper control flow can be achieved through the intelligent use of variables, and of certain

activities.

All of these activities can be found in the Activities panel, under Workflow > Control Flow.

Activities

5 e EB
A Search

—————

> Programming
4 Workflow
4 Control Flow

AB Assign
3% Cancellation Scope
G Delay
+] Do While
& if

40 Pparallel

*3 Parallel For Each With Body Factory

&% Pick

£%1 Pick Branch
-_Q Sequence
off Switch

1] While

1] For Each

D Break

P Flowchart
X Activities | (30 Library C3J Project

"

They enable you to define rules and automate decisions for a given workflow, through
if...else or for each statements or loops, as well as add delays so that you can perfectly time

two activities.

Loops represent an important part of workflows as they enable you to easily check
dependencies between variables, activities and conditions. They are created once and enable
you to iterate data a specified number of times, until a condition is met, once for each item in

a collection or indefinitely.




Control Flow Activities

The Assign Activity

The Assign activity is a pretty important activity that is going to be used quite often, as it
enables you to assign a value to a variable.

a«8 Assign

strFirstLetter = strFullName.Substr

You can use an Assign activity to increment the value of a variable in a loop (see the example
in the Do While Activity chapter), sum up the value of two or more variables and assign the
result to another variable (see the example in the Generic Value Variables chapter), assign
values to an array (see the Array Variables chapter) and so on.

By default, this activity is also included in the Favorites group. To remove it, right-click it
and select Remove.

The Delay Activity

The Delay activity enables you to pause the workflow for a custom period of time (in
the hhzmm:ss format). This activity proves itself quite useful in workflows that require
good timing, such as waiting for a specific application to start or waiting for some
information to be processed so that you can use it in another activity.

Example of Using the Delay Activity

To exemplify how you can use the Delay activity, lets create a workflow that writes two
messages to the Output panel, with a delay of 20 seconds between them.

Create a new flowchart.

Add a Write Line activity and connect it to the Start node.

Select the activity, and in the Text field, type "This is the start time.".

Add a Delay activity and connect it to the previously added activity.

Select the activity, and in the Properties panel, in the Duration field, type 00:00:20. This is the
20 seconds delay that is going to be between the two logged messages.

Add another Write Line activity and connect it to the workflow.

7. Inthe Text field, type "Message delayed by 20 seconds.".

arwdE

o

The final workflow should look as in the following screenshot.
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Text “This is the start time.”

@® Delay

@ Write line
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8. Press F5. The workflow is executed. Note that, in the Output panel, the two messages added in
the Write Line activities are written twenty seconds apart.

© Ao Elo D1 @2 x :
Search

D 06/27/2016 17:27:48 This is the start
time.

D 06/27/2016 17:28:08 Message delayed
by 20 seconds.

® 06/27/2016 17:28:08 Generic Value
execution ended in: 00:00:20

J” Properties .i= Outline 4 Output

The Do While Activity

The Do While activity enables you to execute a specified part of your workflow while a
condition is met. When the specified condition is no longer met, the workflow exists the loop.

This type of activity can be useful to step through all the elements of an array, or execute a
particular activity multiple times. You can increment counters to browse through array
indices or step through a list of items.

Note: Do While activities are evaluated only after the body has been executed once.




Example of Using a Do While Activity

To exemplify how to use a Do While activity, let's create a workflow that increments an
integer variable from 0 to 10, and displays a message every time it is incremented.

Create a new sequence.

Create an integer variable, intCounter, with a default value of 0.

Add a Do While activity to the Main panel.

Select  the Assign activity, and in  the Properties panel, in  the To field, add

the intCounter variable.

5. In the Value field, type intCounter + 1. This helps you increment the value of the variable
with one.

6. Add a Write Line activity, under the Assign one.

7. Inthe Text field, type “The counter is ” + intCounter.ToString. This writes the
value of the counter in the Output panel each time it is incremented.

8. In the Condition section of the Do While activity, type intCounter < 10. The body of

the Do While activity is repeated until the value of the intCounter variable is bigger than 10.

el N =

The final workflow should look as in the following screenshot.

31 Main

+] Do while A

Body

31 Sequence #

a=B  Assign

intCounter = intCounter + 1

B write line

Text “The counter is ” + intCounte

Condition

imtCounter = 10

9. Press F5. The workflow is executed. Note that the Output panel displays the message indicated
in the Write Line activity.
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The If Activity

The If activity contains a statement and two conditions. The first condition (the activity in
the Then section) is executed if the statement is true, while the second one (the activity in
the Else section) is executed if the statement is false.

If activities can be useful to make decisions based on the value of variables.

Note: The If activity is almost identical to the Flow Decision one. However, the latter can
only be used in flowcharts.

Example of Using an If Activity

To exemplify how you can use the If activity, let's create a workflow that asks the user for
two numbers, checks to see if one is divisible by the other, and depending on the result,
displays a different message in the Output panel.

el N =

o

Create a new sequence.

Create two integer variables, intFirstNumber and intSecondNumber for example.

Add two Input Dialog activities to the Main panel.

In the Properties panel, type labels and titles for both activities and, in the Resultfields, add
the intFirstNumber and intSecondNumber variables.

Add an If activity to the Main panel, under the previously added Input Dialog ones.

In the Condition section, type intFirstNumber mod 1ntSecondNumber = 0. This
expression checks if the first number is divisible to the second one, using the mod operator.

In the Then section, add a Write Line activity.

In the Text field, type intFirstNumber.ToString + " 1is divisible by "+
intSecondNumber.ToString + '.'. This is the message that is displayed if the first
number is divisible by the second one.

In the Else section, add another Write Line activity.

. In the Text field, type intFirstNumber.ToString + " is NOT divisible by "+

intSecondNumber.ToString + '.'. This is the message that is displayed if the first
number is not divisible by the second one.

The final workflow should look as in the following screenshot.

31 Main

71 Input dialog £

“First Number™

“Please insert a number,”

] Input dialog f

“Second Number”

“Please intert a numbser.”

o e
Condition
intFirstNumber mod intSecondNumber = 0
Then Else
BB Write line B Write line

Text  intFirstMumber.ToString + ~ is Text | intFirstNumber.ToString + ~ is

11. Press F5. The workflow is executed.




12. Add numbers when prompted. Note that the Output panel displays the result, depending on the
values added in the Input Dialog windows.
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The Switch Activity

The Switch activity enables you to select one choice out of multiple, based on the value of a
specified expression. This activity supports multiple types of arguments, such as integer,
string or array, and more complex ones such as data tables.

By default, Switch uses the integer argument, yet you can change it from
the Propertiespanel, from the TypeArgument list.

The Switch activity can be useful to categorize data according to a custom number of cases.
For example, you can use it to store data into multiple spreadsheets or sort through names of
employees.

Example of Using a Switch Activity

To exemplify how to use the Switch activity, we are going to create a workflow that asks the
user for a number, checks if is odd or even, and depending on that, a different message is
written to the Output panel. Since all odd numbers divided by two have a remainder equal to
1, this workflow needs only two cases (0 and 1), yet keep in mind that this activity supports
multiple cases.




NoooprLdE

8.
9.

Create a new sequence.

Create an integer variable, intNumber.

Add an Input Dialog activity to the Main panel.

Add a Title and Label to prompt the user for a number.

In the Result field, add the intNumber variable.

Add a Switch activity, under the Input Dialog.

In the Expression field, type intNumber mod 2. This verifies if the user’s number is divisible
by 2.

In the Default section, add a Write Line activity.

In the Text field, type intNumber.ToString + ' IS an even number.™.

10. Click the Add new case line, and in the Case Value field, type 1.
11. Add a Write Line activity to this case.
12. In the Text activity, type intNumber.ToString + " is an odd number.".

The final workflow should look as in the following screenshot.

ry Sequence
1 Main A
] Input dialog P
“Odd or Even Number™
“Add a number to see if it even or odd.”
D'E Switch<int 32> R

Expression  intNumber mod 2

Defauit
ase 1

13. Press F5. The workflow is executed. Note that the Output panel displays the data correctly.
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The While Activity

The While activity enables you to execute a specific process repeatedly, while a specific
condition is met. The main difference between this and the Do While activity is that, in the
first one, the condition is evaluated before the body of the loop is executed.

This type of activity can be useful to step through all the elements of an array, or execute a
particular activity multiple times. You can increment counters to browse through array
indices or step through a list of items.

Example of Using a While Activity

To exemplify how to use a While activity, let's create a workflow that increments an integer
variable from 10 to 100, and writes all the numbers to a Microsoft Word document.

PO

o u

10.

Create a new sequence.

Create a new integer variable, intCounter, with the default value of 10.

Add a While activity to the Main panel.

In the Condition field, type intCounter < 100. This means that the body of the loop is
going to be repeated until the value of the intCounter variable is going to be bigger than 100.
In the Body section of the While activity, add an Assign activity.

In the Properties panel, in the To field add the intCounter.

In  the Value field, type intCounter + 1. This increments the value of
the intCounter with one.

Add an Append Text activity under the Assign one.

Note: This activity is part of the Word activities package. If you do not have it, use
the package manager functionality to install it.

In the FilePath field, type the path of a Word document in between quotation marks.

Note: Make sure that the Word document is not used when running the workflow,
otherwise a message error is displayed and the execution is stopped.

In the Text field, type "The counter is now " + intCounter.ToString +".".

The final workflow should look as in the following screenshot.



https://www.uipath.com/guides/managing-packages

31 Main

1] While 3

Condition
intCounter < 100
Body

31 Sequence E

ass Assign

intCounter = intCounter + 1

Append Text E=
“ChUsers\MADa\Desktop\Word.docx"

“The counter is now " + intCounter.ToString +°.°

11. Press F5. The workflow is executed.
12. Double-click the Word document specified at step 9. Note that all the numbers between 10 and
100 are written, as expected.

[The counter is now 11.
The counter is now 12,

The counter is now 13,
The counter is now 14.
The counter is now 15.
The counter is now 16.
The counter is now 17.

The counter is now 20.
The counter is now 21.
The counter is now 22,
The counter is now 23.
The counter is now 24,
The counter is now 25,
The counter is now 26.
The counter is now 27,
The counter is now 28,
The counter is now 29.
The counter is now 30,
The counter is now 31,
The counter is now 32.
The counter is now 33,
c

The counter is now 38,
The counter is now 39,
The counter is now 40,
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The For Each Activity

The For Each activity enables you to step through arrays, lists, data tables or other types of
collections, so that you can iterate through the data and process each piece of information
individually.

Example of Using a For Each Activity

To exemplify how to use a For Each activity, we are going to create a workflow that goes
through each element of an array of integers and writes the length of the array and each
element to the Output panel.

1. Create a new sequence.
2. Create an array of integers variable, arrFibonacciNumbers.




3. In the Default field, type the Fibonacci sequence until a desired value, such as {1, 1, 2, 3, 5, 8,
13, 21, 34, 55, 89}.

4. Add a For Each activity in the Main panel.

5. Do not make any changes to the Foreach field.

6. In thelnfield, add the arrFibonacciNumbers variable. This activity looks at each
individual item in the provided variable.

7. Inthe Body section of the For Each activity, add a Write Line activity.

8. In the Text field, type ""The length of this Fibonacci sequence is ' +
arrFibonacciNumbers.Length.ToString + ' and contains the ™ +
item.ToString + " element.". This expression enables you to write the total number of
array elements and each element of the array in the Output panel.

The final workflow should look as in the following screenshot.
ra1 Main
4] For each=object= A

= I ] i i
Foreach |item | in | arrFibonacciNumbers

Body

ryl Body f

[ Write line

Text  "The length of this Fibonacci

9. Press F5. The workflow is executed. Note that the Output panel displays the correct message for
each element of the array.

Note: The Length property enables you to find out the total number of array elements.
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The Break Activity
The Break activity enables you to stop the loop at a chosen point, and then continues with the
next activity.




Note: The Break activity can only be used within the For Each activity.

Example of Using a Break Activity

To exemplify how to use the Break activity we are going to build upon the workflow created
for the For Each activity. This new workflow writes only the first iteration of the loop and a
few elements of the array to the Output panel.

1. Inthe Body of the For Each activity, under the Write Line, add a Break activity.
2. Under the For Each, add a new Write Line activity.

3. In the Textfield, typearrFibonacciNumbers(0).ToString + " "+
arrFibonacciNumbers(2) .ToString + " " +
arrFibonacciNumbers(4) .ToString + " " +
arrFibonacciNumbers(6) -ToString +" " +
arrFibonacciNumbers(8) .ToString +" " +

arrFibonacciNumbers(10).ToString + . This means that only the indicated
elements of the array are going to be written to the Output panel.

The final workflow should look as in the following screenshot.

21 Main

+] For cach<object> ]
Foreach |item in  arfibonacciNumbers

Boay

2 Body =

B Write line

Text “The length of this Fibonacci

M Breax

B wWrite line

Text anfibonacciNumbers(0).ToSt

4. Press F5. The workflow is executed. Note that the Output panel only displays the first iteration
of the loop and the specified array elements from the Write Line activity.

D ———
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Recordings

About Recording

Recording is an important part of UiPath Studio, that can help you save a lot of time when
automating your business processes. This functionality enables you to easily capture a user’s
actions on the screen and translates them into sequences.

These workflows can be modified and parametrized so that you can easily replay and reuse
them in as many other processes as you need.

All user interface elements are highlighted while you record, as you can see in the following
screenshot, so that you can be sure the correct buttons, fields or menus are selected.

[ 3 frmanyTeller == X
27-Jul-16 XYZ BANK 33841 PM
Transaction

@® Deposit Deposit Transaction
O withdrawal
O spit Deposit
Configuration
[] use Cash Count

Use Piece Count

ransaction # 447144

Account # 309102567

Cash Count

) Use Amount
Use Both
Reverse Denomination

| Elminate 52

Total Deposit $0.00

Srale

[] Graphical Label »
(] Enable Training Tip
[[] Enable Addtional icon
[] change Window Titie
[[] show Excluding

T

Type

Cancel Accept

Interactions with Ul elements yield informative screenshots in the workflow. These can be
changed, hidden, removed or shown in full size by selecting the respective action from the
Options menu.

All screenshots are automatically saved as .png files in the same location as your project, in a
separate folder named “.screenshot.* By default, the path is:
C:\Users\your_user_name\Documents\UiPath\your_project_name\.screenshots.




= Select item ‘property page Home' A

A I3 Indicate on Screen

Ubuntu 111 ~ A A | A~
Change Informative Screenshot
Remove Informative Screenshot |

Show Informative Screenshot (double click)

B I U ~abs X; X

Regardless of the type of recording selected, some actions are recordable and some are not.

Recordable Non-recordable

o Keyboard
o Left-click on buttons, check boxes, drop-down lists and other GUI|  shortcuts
elements o Modifier keys
o Text typing e Right-click
e Mouse hover

About Recording Types
There are four types of recordings available in UiPath Studio:

o Basic — generates a full selector for each activity and no container, the resulted workflow
is slower than one that uses containers and is suitable for single activities.

o Desktop — suitable for all types of desktop apps and multiple actions; it is faster than the
Basic recorder, and generates a container (with the selector of the top level window) in
which activities are enclosed, and partial selectors for each activity.

e Web - designed for recording in web apps and browsers (supported: Internet Explorer,
Google Chrome), generates containers and uses the Simulate Type/Clickinput method
by default.

o Citrix — used to record virtualized environments (VNC, virtual machines, Citrix, etc.) or
SAP, permits only image, text and keyboard automation, and requires explicit
positioning.

To see all the available types of recordings and select the one most suited for your workflow,
click Record, in the Wizards group of the Design ribbon tab.

'unb :
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New Save Run Record Screen User Create Manage Launch

- (£5) - Scraping Scraplng Events =  Variable = Variables = UiExplorer
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All recording types come with their own controllers (or toolbar) that give you access to
actions particular to each environment, but also some common ones.

Basic Recording X

@O PRT[HNE m=

Automatic  Start Click Type Copy Element Text Image
Recorder App~ ~ v - - -

Wizards Actions

Desktop Recording X

O PRTR @ m =

Automatic  Start Click Type Copy Element Text Image
Recorder App~ ~ - - - -

Wizards Actions

Web Recording X

E\ @ CRTHE ==

Automatic  Open  Click Type Copy Element Text Image
Recorder Browser~ ~ - - . - .

Wizards Actions

The Desktop, Basic and Web Recording toolbars are quite similar and enable you to:

o Automatically record multiple actions performed on the screen
o Manual recording (single actions):
o Start or close an application or web browser
Click an interface element
Select an option from a drop-down list
Select a check box
Simulate keystrokes or keyboard shortcuts
Copy text from a Ul element or perform screen scraping
Look for elements or wait for them to vanish
Find an image
Activate a window

0O OO0 OO0 0O 0 o

Citrix Recording X

9 RieET [ Q) E men @

Click Click Type Select Screen Element Text Image
Image Text * & Copy Scraping~ - . v

Wizards Actions




The Citrix Recording toolbar enables you to:

e Click an image or text

o Simulate keystrokes or hotkeys

o Select and copy text from a window

e Scrape Ul elements

o Look for elements or wait for them to vanish
« Find an image or wait for it to vanish

o Activate a window

Note: The Citrix Recording toolbar supports only manual recording (single actions).

To figure out if you should use automatic or manual recording in your workflow, you should
better understand the differences between them and their capabilities.

Automatic Recorder Manual Recorder

e Keyboard shortcuts

e Modifier keys

Right-click

Mouse hover

o Getting text

e Find elements and
images

e Copy to Clipboard

o Left-clicks on windows, buttons, check boxes, drop-down:
lists etc.
o Text typing

Keyboard shortcuts that you can use:

e F2 — pauses for 3 seconds. A countdown timer is displayed in the bottom left corner of
the screen. Can be useful with menus that automatically hide.

e Esc — exits the automatic or manual recording. If you press the Escape key again, the
recording is saved as a sequence, and you return to the main view.

e Right-click — exit the recording.

Automatic Recording

Automatic recording is very useful and time-saving as it can provide you with a skeleton for
your business processes, and can be easily customized and parametrized.

As you can see in the examples below, for the actions that are recordable with the Automatic
Recording, some activities are automatically generated:

e Click — it is generated when you click a button (Basic and Desktop) or a link (Web). The
options available in the Properties panel enable you to add a time delay before or after
the action, change the click type and add key modifiers.

3 Click 'menu item Format’ A

| Untitled - Notepad =

File Edit | Format | View Help
|UiPath Studio automatic




e Type Into - generated when typing into a text field or any editable Ul element. The
options available in the Properties panel enable you to add a time delay before or after
the action or between key strokes, change the text at any point, and erase the entire field
before writing to it (EmptyField).

T Type into 'INPUT ap_password'

>

Password Fo

Password1 ¥

o Select Item - generated when you select an item from a drop-down list or combo box.
The options available in the Properties panel enable you to add a time delay before or
after the action, and change the selected item.

= Select item 'list Font style:’ A
| Regular | 11 =
12
“Bold Italic” >

o Check - generated when a radio button or check box is clicked. The options available in

the Properties panel enable you to add a time delay before or after the action, and select
or unselect the check box.

—  Check 'Button’ A

— —— —
w—
—

) Landscape Top:

Example of Automatic Recording with Basic and Desktop

To exemplify how you can use the automatic recording and understand more about the
differences between Basic and Desktop, let’s create the same workflow for the two.

1. Open Notepad.
2. In UiPath Studio, create a new sequence.
3.
a. In the Design ribbon tab, in the Wizards group, select Record > Basic. The Basic
Recording toolbar is displayed and the main view is minimized.
b. In the Design ribbon tab, in the Wizards group, select Record > Desktop.
The Desktop Recording toolbar is displayed and the main view is minimized.




4. In the Wizards group, click Automatic Recorder. The automating recording process
starts.
5. In Notepad, click in the main panel. A pop-up window is displayed.

_| Untitled - Notepad - O X
File Edit Format View Help

N\ ‘

Type the desired value

|UiPath Studio automatic recording.
add
alt
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ralt
back

break

caps
[ Type password [ | Empty field

Press enter when you are done

- .

6. Type a custom text and press Enter. The string is displayed in Notepad.

7. Note: Select the Empty field check box to delete previously existing text. You can also
select this option after the recording is finished, in the Properties panel of the Type
Into activity.

8. From the Format menu, select Font. The Font window is displayed.

9. Select a different font style, such as Bold Italic, and click OK.

10. Press Esc two times. You exit the recording view and the saved workflow is displayed in
the Main panel.

11. Press F5. The workflow is executed as expected.

The two screenshots below display part of the resulted workflows for the Basic (on the left)
and Desktop (on the right) automatic recordings. As you can see, the second one generates
an Attach Window container, while the Desktop one does not.
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l':l Recording Sequence

»

31 Do 2
T bt o s e A T Type into ‘editable text’ A
T
“UiPath Studio automatic recording.” » “UiPath Studio automatic recording.” =

Desktop recorder - The top level window selector from the Attach Window container:

Edit Selector ~

<wnd app='notepad.exe’ cls="Notepad’ title="Untitled - Notepad' />

Desktop recorder - The partial selector for the Type Into activity:

Edit Selector ~

<wnd cls="Edit’ />
<ctrl role="editable text' />

Basic recorder — The full selector for the Type Into activity:

Edit Selector A
<wnd app="notepad.exe’ cls="Notepad’ title="Untitled - Notepad' />

<wnd cls="Edit’ />
<ctrl role="editable text' />|

Click here to download the Basic recording example.

Click here to download the Desktop recording example.



https://drive.google.com/open?id=0B6uzjaoTH5M9WGkzT3lDTkNScTQ
https://drive.google.com/open?id=0B6uzjaoTH5M9Qnh0Rm0xZTl4akU

You can also customize and parametrize this workflow after it is recorded. To exemplify this,
let’s take the Desktop recording example and build upon it.

For example, let’s assume that we want to extract the number of an invoice from an Excel
file, copy it to the Notepad window used in the previous example and continue the workflow
as before.

1. Add an Excel Application Scope activity before the recording sequence.

2. In the WorkbookPath field, type the path of the Excel file you need to extract
information from.

3. Add a Read Cell activity in the Excel Application Scope.

4. In the Properties panel, add the Sheet Name and Cell information from the Excel file
used.

5. Right-click in the Result field, and click Create Variable. The Set Name field is
displayed.

6. Fill in the name, such as genlnvoiceNumber, and press Enter. The variable is created

and displayed in the Result field and Variables

Change the scope of the variable to Main.

8. In the recording sequence, in the Type Into activity, in the Text field, add
the genlnvoiceNumber variable. This copies the value stored in the variable to Notepad.

~

What was added to the workflow should look as in the following screenshot.
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9.

Press F5. The workflow is executed as expected.

7 Untitled - Not.. — ] X
File Edit Format View Help

123456|

Example of Automatic Recording with Web

To exemplify how you can use the web recording and understand how it works, let’s create a
workflow that enables you to go to Amazon and sign in to your account.

1.
2.
3.

o &

Open an Internet Explorer instance.

In UiPath Studio, create a new sequence.

In the Design tab, in the Wizards group, select Record > Web Recording. The Web
Recording toolbar is displayed and the main view is minimized.

Click Automatic Recording. The automating recording process starts.

Navigate to www.amazon.com.

u nttp:,.f_.-"-,v;‘.w.-'-.m-.msn,cim.-*?cobrarw:hu15—co P~-C []MSN.com—Hotmail. Qutlo.., *
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[

back
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rea

caps

[] Type password [/] Emwfield

Press enter when you are done

6. Go to the Sign In page and input your e-mail and password.



http://www.amazon.com/

Note: When the Type Into pop-up is displayed for your password, make sure that you
select the Type Password check box. Besides the Type Into activity, another
activity, Get Password, is created in the sequence. This activity hides the password
behind asterisks (*) and stores it in a string variable.

3 Amazon Sign In x

amazon
Sign in
Email (phone for mobile accounts)

Password Forgot your password?

b,

LY
Sig| Type the desired value

>

5 Type password

& Get password

T Type into INPUT ap_password’ A

Password Fo

Password1 X

7. Click Sign Inand press Esc two times. The recording is saved and displayed as a
workflow in the Main panel.

8. Close and open Internet Explorer manually.

9. In Studio, press F5. The workflow is executed as expected.

As you can see, the workflow requires you to close and open Internet Explorer manually. If
you want to automate this part too, you need to manually add the Open Browser and Close
Tab activities at the begging and end of the workflow.

Manual Recording

As explained in the About Recording Types chapter, there are some actions that cannot be
handled by the automatic recorder. We refer to these as single actions or manual recordings.




You can use both manual and automatic recording in workflows to achieve full automation of
a task. Single actions can be found in the Actions group of any recording toolbar.

Types of Single Actions

1. Start and Stop an App or Browser

Desktop Recording X

Ll . ’%T. (28] [ex [a]

Save Automatic | Start Click Type Copy Element Text Image

% Exit Recorder App' - v v -
Wizards b Start App | Actions
m Close App
Web Recording %
F @ &R T[4 E e Gl
Save Automatic Open CI[ck Type Copy Element Text Image
& Exit Recorder |Browser~ v - -
Wizards @ Open Browser nctions
E Close Tab

m Close Browser

These single actions enable you to open an app or browser, as well as close them, by pointing
and clicking them.

The activities generated using the desktop and web manual recorders contain partial selectors
and containers (first screenshot), while the activities generated by the basic recorder contains
a full selector and no container (second screenshot), just like with the automatic recording.
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31 Recording Sequence

>

P Open ‘explorerexe chapter_07°

»

"C\WINDOWS\Explorer.EXE"

Type app arguments here. Text must be quoted

2. Click

Basic Recording X
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Wizards % Click

&= Select Item
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These types of actions enable you to record clicks on the desktop or a running application,
select an option from a drop-down list or combo box, and select a check box or a radio
button.

3. Type

Web Recording X

H e ARILmme

ve Automatic Open Click Type Copy Element Text Image
& Exit Recorder = Browser~ ~ - 2 b

Wizards T Type ‘

= Send Hotkey

These single actions include those that require input from the keyboard, such as keyboard
shortcuts and keypresses. To achieve this, two pop-up windows are used to retrieve your
keyboard input.
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4. Copy
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These actions enable you to copy a selected text from an opened application or web browser,
so that you can use it later in the workflow. Screen scraping is also available under
the Copy menu, as it enables you to extract images and text from an app or browser.




5. Mouse Element

Desktop Recording
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These types of actions enable you to simulate mouse movements that cannot be recorded but
give you access to more functionalities, such as right-clicking, hovering or double-clicking.

6. Find Element
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Wizards

Actions

-

] [ ren

Save Automatic Open Click Type Copy Element Text

-

Mouse
Keyboard
Control
Find

Window

pr ™y

Image

-

v

v

q Find Element
Wait Element Vanish

o\ Find Relative Element

These types of single actions enable you to identify specific Ul elements or pause the
workflow until a particular window closes or an Ul element is no longer displayed. The find
relative element action is useful with apps that do not allow direct interaction with Ul

elements, such as Citrix.




7. Text

Web Recording X
ﬁ.‘®kllﬁ--
Sove Amomitic | Open: ' Click TYPE COPY Element Image
& Exit Recorder = Browser~ = . "
Wizards Actions Mouse & oo
W
e > | @ Right Click
., Copy Text %?;g Double Click
N T Hover

Select & Copy

Text single actions enable you to select or hover over text to make tooltips visible for
scraping, right-click to make the context menu visible, copy and paste text and many others.

8. Image

Desktop Recording X

@ P RTIA E =&

Save Automatic Start Click Type Copy Element Text Image

& Exit Recorder App~ - ¥ v b
Wizards Actions Mouse P il Click
""" Find Image Right Click
Wait Image Vanish it Double Click
Hover

Image single actions enable you to wait for a specified image to disappear, to find a specific
image in an app or website, right-click or hover over an image and others. This type of
manual recording can be useful with Ul elements that are saved as graphics, as they cannot be
highlighted as normal fields or text.




Ul Elements

About Ul Elements

Ul elements refer to all graphical user interface pieces that construct an application, be they
windows, check boxes, text fields or drop-down lists, and so on. Knowing how to interact
with them enables you to implement Ul automation much faster and easier.

All interactions with the Ul can be split into input and output. This categorization helps you
better understand which actions to use in different scenarios, when to use them, and the
technology behind them. These are also going to be useful when trying to deal with
scraping. For more information, see Input Methods and Output or Screen Scraping Methods.

Input Actions Output Actions

o Clicks

e Text Typing
« Keyboard shortcuts|”
e Right-clicks

e Mouse hover

e Clipboard actions
o Etc.

Getting text

Finding elements and images
Clipboard actions

Etc.

Ul Activities Properties

There are multiple activities that can be used to automate apps or web-apps and you can find
them in the Activities panel, under the Ul Automation category.

All of these activities have multiple properties in common:

e ContinueOnError — specifies if the workflow should continue, even if the activity
throws an error. This field only supports boolean values (True, False).

o DelayAfter — adds a pause after the activity, in milliseconds.

o DelayBefore — adds a pause before the activity, in milliseconds.

e TimeoutMS - specifies the amount of time (in milliseconds) to wait for a specified
element to be found before an error is thrown. The default value is 30000 milliseconds
(30 seconds).

e WaitForReady — wait for the target to become ready, before performing the activity.
There are three available options:
o None — does not wait for the target to be ready.
o Interactive — waits until only a part of the app is loaded.
o Complete — waits for the entire app to be loaded.

o Target — identifies the Ul element the activity works with.
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UiPath.Core Activities.Typelnto

‘El Search:’ I Clear ‘
BCommon e
ContinueOnError Specifies to continu D
DelayAfter Delay time after ex | |
DelayBefore 20 | |
DisplayName Type into 'editable text’

E Input
B Target Target
ClippingRegion l x |
Element Enter a VB expressit | |
Selector “<wnd app="noteg |:|
TimeoutMS Enter a VB expressic i |
WaitForReady INTERACTIVE
Text “Documenting Inpt | |
[ Misc
Piiuimtn m

The target is composed of multiple pieces, namely the container, selector and clipping region,
to ensure that you correctly identify a Ul element.

A container gives you a little more context for the button or field you want to use, so that you
can tell windows apart or different areas of the same app. They are automatically generated,
but you can make changes to them in the Properties panel.

The following are containers:

e Attach Window

e Open Application

e Attach Browser

e Open Browser

e Get Active Window

Input Methods

Input actions require you or the robot to directly interact with an opened application or web
page. There are three types of input methods for click and type actions, that differ in terms of
compatibility and capability.

We generally recommend the Simulate Type/Click method as it is the fastest of the three
and works in the background, but only if you do not need to send special keyboard shortcuts.
If this does not work for you, try the Windows Messages method and then the Default one,
as it is the slowest.

Default 100% no 50% |yes no

Window Messages [80% yes 50% |yes no
99% - web apps

Simulate o 0

Type/Click 60% desktoplyes 100% no yes

apps




The input method can be changed at any point from the Properties panel of the selected
activity. If the SimulateType or SendWindowMessages check boxes are not selected, then
the Default method is applied.

Properties

UiPath.Core Activities. Typelnto

21 Search:f | Clear |

iZ| Common

ContinueOnError Specifies
DelayAfter Delay time after executi
DelayBefore Delay time before the o
DisplayName Type into INPUT ap_email*
E Input
B Target Target
Text @yahoo.«
& Misc
Private
E Options

Activate
ClickBeforeTyping
DelayBetweenKeys

Specifies the delay, inm | ...

EmptyField [+
SendWindowMessages O

SimulateType ¥
——

The Default application simulates a click or type with the help of the hardware driver, while
the Simulate Type/Click method uses the technology of the target application. Lastly,
the SendWindowMessages works by sending a specific message directly to the target
application.

Example of Using Input Methods

To get a clearer picture of how the three input methods work, let’s create a simple workflow
that writes something in a Notepad window and switch between the methods.

Open a Notepad window.

In Studio, from the Basic Recording toolbar, start the automatic recorder.

Type something into the Notepad window.

Minimize the window and restore it.

Type something else in the Notepad window.

Press Esc two times. The workflow is saved and displayed in the Main panel. It should
look as in the following screenshot.

Sk~ wh P




31 Recording Sequence

T Type into ‘editable text’ £

[ LTS —

“Documenting Input Methods.” -

L\) Action Click "push button Minimize' A
I = =
Tz Click ‘push button’ A
T Tvpe into ‘editable text’ A
Qs i o e g 1 =

| ‘ i
“This alsc works in background.” E

7. Move the activity that restores the Notepad window after the second Type Into one. We
do this to check if the type of input method selected can also write to Notepad in
background mode.

8. From the drop-down of the second Type Into activity, select enter. A special key string
is displayed at the end of the previously-existing text.

T Type into ‘editable text’ A

“This also works in background.” v
decimal
del
div
down
end
enter
numEnter
esc
f1
f2
f3
4
5
6




9. Copy the special key string at the beginning of the sentence. This enables you to test
special keys, such as Enter that adds a new line in a text editor.

T Type into ‘editable text’ A

e (bt domme ey e

“[k(enter)]This also works in background.” o

10. Run the workflow once with every input method. Note the differences:

o The Default method — it does not automatically erase previously written text,
supports special keys, but writing in the background does not work;

o The Window Messages method — works in the background, supports special keys,
but it does not erase pre-existing text (you have to manually select the Empty
Field check box in the Properties panel);

j] test_input_methods - Notepad — | X

File Edit Format View Help

Documenting Input Methods.
This also works in background.|

o The Simulate Type/Click method — works in the background, but it automatically
erases pre-existing text, and does not support special keys.

m_?'| test_input_methods - Notepad — i X

File Edit Format View Help

[k(enter)]This also works in background.

Therefore, be careful to choose the method that best suits your needs. If special keys are a
must, you might want to avoid the Simulate Type/Click method, or if speed is what matters
most, then maybe Simulate Type/Click is the right one.

Output or Screen Scraping Methods

Output or screen scraping methods refer to those activities that enable you to extract data
from a specified Ul element or document, such as a .pdf file.




To understand which one is better for automating your business process, let’s see the
differences between them.

Extract
Backgr'ound Hidden
Execution
Text
Full Text 10/10 |100% yes no yes no
Native 8/10 |100% no yes no no
OCR 3/10 [98% no yes no yes

FullText is the default method, it is fast and accurate, yet unlike the Native method, it cannot
extract the screen coordinates of the text.

Both these methods work only with desktop applications, but the Native method cannot work
with apps that are not built to render text with the Graphics Device Interface (GDI).

OCR is not 100% accurate, but can be useful to extract text that the other two methods could
not, as it works with all applications including Citrix. Studio uses two OCR engines, by
default: Google Tesseract and Microsoft Modi.

Best with

Method\Capability Microsoft

Google Tesseract |Can be added |Small yes yes yes no

. . Supported by
Microsoft Modi default

To start extracting text from various sources, click the Screen Scraping button, in
the Wizards group, on the Design ribbon tab.

Large no no no yes

The screen scraping wizard enables you to point at a Ul element and extract text from it,
using one of the three output methods described above. Studio automatically choses a screen
scraping method for you, and displays it at the top of the Screen Scraper Wizardwindow.

M0 screen Scraper Wizars - x

Target scraped using FULLTEXT = method. Scrape another Ul Element or Region Options

| lgnore Hidden
Nrong text? Scrape with other methods

Native OCR

Re-sorape

eloper Conference
a0
Travel

Screen Scraping lasted 64 milliseconds Copy Continue




To change the method of screen scraping, select another one from the Options panel and then
click Re-scrape.

When you are satisfied with the scraping results, click Continue or Copy. The latter option
copies the extracted text to the Clipboard, while the first one saves your information to
the Main panel and, just as with desktop recording, generates a container (with the selector of
the top level window) in which activities are enclosed, and partial selectors for each activity.

& _ Attach Window ‘Untitled Notepad’ A

| Untitled - Notepad - =
File Edit Fgrmat Yiew Help

g1 Do

>

__ Get full text ‘editable text’

»

M ke Lot Forme Vs [lwip

4 Output or screen scraping methods
refer to those activities that

Jenable you to extract data from a
specified Ul slement or document

Each type of screen scraping comes with different features in the Screen Scraper Wizard, in

the Options panel:

FullText
Screen Scraper Wizard - x
Target scraped using FULLTEXT® method. Scrape another Ul Element or Region Options
System
Email Alias: +] Ignore Hidden
Email Alias:
Someone@example . com Wrong lext? Scrape with other methods
Employee Number: :
Employee Number: Mative OCR
57304
Coat Center: -_.ié—suape ]
_Cost Center:
£03z2

o Ignore Hidden — when this check box is selected, the hidden text from the selected
Ul element is not copied.
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Native

[ screen Scraper Wizard - =

Target scraped using NATIVE® method. Scrape another Ul Element or Region Options

reen scraping methods
refer to those activities that ! No Formatting
enable you to extract data from a
specified UI element or document ! Get Words Info
that is protected, such as .pdf

Custom Separators

h Studio, just like the
ethods, there are also Wrang text? Scrape with other methods
utput methods that are

different in some ways. To FullText OCR
underatand which one is better for .
you, knowing the differences between Re-scrape

them will help.

o No Formatting — when this check box is selected, the copied text does not extract
formatting information from the text. Otherwise, the extracted text’s relative position
is retained.

o Get Words Info — when this check box is selected, Studio also extracts the screen
coordinates of each word. Additionally, the Custom Separators field is displayed,
that enables you to specify the characters used as separators. If the field is empty, all
known text separators are used.

Google OCR

m Screen Scraper Wizard — *

Target scraped using OCR” method. Scrape another Ul Element or Region Opti

Qutput or screen scraping methods e >

refer to those activities that Accurracy issues

enable you to extract data from a OCR Engine® Google OCR

specified UI element or document

that is protected, such as .pdf Languages” eng

files. o

In UiPath Studio, just Like the Characters® Custom

input methods, there are also

muLtiplLe output methods that are Allowed

different in some ways. To -

understand which one is better for E&_‘HIEU

you, knowing the differencea between L Invert

them will heLp.
Scale 2
[ Get Words Info
Need faster scrapir 1q7? Iry

Native FullText

Re-scrape

o Languages — only English is available by default.

o Characters — enables you to select which types of characters to be extracted. The
following options are available: Any character, Numbers
only, Letters, Uppercase, Lowercase, Phone
numbers, Currency, Date and Custom. If you select Custom, two additional
fields, Allowed and Denied, are displayed that enable you to create custom rules on
which types of characters to scrape and which to avoid.

o Invert - when this check box is selected, the colors of the Ul element are inverted
before scraping. This is useful when the background is darker than the text color.

o Scale — the scaling factor of the selected Ul element or image. The higher the number
is, the more you enlarge the image. This can provide a better OCR read and it is
recommended with small images.

o Get Words Info — gets the on-screen position of each scraped word.




Microsoft OCR

Srleen Scraper Wizard = 25
Target scraped using OCR” method. Scrape another Ul Element or Region Options
Output or acreen SCr, ng methods Accurracy issues?
B : courracy Issues
OCR Engine® Microsoft OCR
Languages” English {United States] *
Scale 1
E x 1 Get Words Info
r: which one is better for
you, k g the differences betwsen Need faster scraping? Try
them will help.
m wi 1elr Native FullText
: Re-scrape |

o Languages - enables you to change the language of the scraped text. By default,
English is selected.

o Scale — the scaling factor of the selected Ul element or image. The higher the number
is, the more you enlarge the image. This can provide a better OCR read and it is
recommended with small images.

o Get Words Info - gets the on-screen position of each scraped word.

Besides getting text out of an indicated Ul element, you can also extract the value of multiple
types of attributes, its exact screen position and its ancestor.

This type of information can be extracted through dedicated activities that are found in
the Activities panel, under Ul Automation > Element > Find and Ul Automation >
Element > Attribute.

These activities are:

o Get Ancestor — enables you to retrieve an ancestor from a specified Ul element. You can
indicate at which level of the Ul hierarchy to find the ancestor, and store the results in a
UiElement variable.

5] Get ancestor ‘WindowsForms10.BUTTON.a... A

| ‘srapnical Laoe —

E] Enable Training Tip

71 Enable Additinnal Icon

o Get Attribute — retrieves the value of a specified Ul element attribute. Once you indicate
the Ul element on screen, a drop-down list with all available attributes is displayed.
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o Get attribute ‘chrome.exe’

>

£

“innerHtml" v
app

AppPath

automationld

checked

cls

cookie

ctrlld

ctriName

foreground

hasFocus

hwnd

innerHtml

innerText
IsUiPathJavaBridgeEnabled

o Get Position — retrieves the bounding rectangle of the specified UiElement, and supports
only Rectangle variables.

Get position 'WindowsForms10.BUTTON.a..."

»

L] ‘erapmcal Lape

|| Enable Training Tip

[T Fnable Additinnal leon

Examples of Using Output or Screen Scraping Methods

To exemplify how to use the three screen scraping methods and the practical differences
between them, let’s first scrape a Notepad window with some text and see what results we
have. The following screenshot is what we used.




| Untitled - Notepad

File Edit Format View Help

enable yvou to extract data

that is protected, such as
files.
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Cutput or screen scraping methods
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from a

Lpdf

The FullText method

n Scraper Wizard

Target scraped using FULLTEXT® method

| Screen Scraping lasted 2 milliseconds

Scrape another Ul Elemen

Options

[ lgnore Hidden

s that

Copy

As you cansee, no formatting is retained, but if you hide the Notepad window while
scraping, the text is still retrieved. This is the fastest method.




The Native method

E Screen Scraper Wizard

Target scraped using NATIVE® method,

Qutput or screen ascraping methods
refer to those activities that
enable you to extract data from a
specified Ul element or document
that is protected, such as .pdf
fil

In Path Studio, just like the

in methods, there are alao
multiple output metheds that are
different in some ways. To
understand which one is better for
you, knowing the differences between
them will help.

Screen Scraping lasted 47 milliseconds

Scrape another Ul Element or Region

Options

i+ No Formatting
[ Get Words Info

Wrong text? Scrape with other methods

FullText OCR

Contirue

|ﬁ Screen Scraper Wizard

Target scraped using NATIVE™ method.

Qutput (118, 401, 226, 433)
or (244, 401, 280, 433)
screen (298, 401, 406, 433)
scraping (424, 401, 568, 433)
methods (586, 401, 712, 433)
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activities (388, 433, 568, 465)
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pdf (622, 529, 676, 561)
files (118, 561, 208, 593)
(208, 561, 226, 593)

Screen Scraping lasted 115 milliseconds

Scrape another Ul Element or Region

Options

I No Formatting

W Get Waords Info

Custom Separators

Whrong text? Scrape with ather methods

FullText OCR

Re-scrape

Continue

As you can see in the first screenshot, you can extract the text with its position on the screen,

as well as retrieve the exact position of each word (second screenshot).




The Microsoft OCR method
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Screen Scraping lasted 910 milliseconds Copy Continue

As you can see, the accuracy of this output method is not 100%, but it still manages to keep
the position of the text. Getting the exact on-screen position, in pixels, is also available yet as
you can see, it is not the fastest of the output methods.

The Google OCR method
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Get Words Info
Need faster scraping? Try

Native FullText

[ Resaupe_|

Screen Scraping lasted 1511 milliseconds Copy Continie

As with Microsoft’s Modi, the Google OCR method is not 100% accurate and takes longer
when compared with the others. However, it retrieves the position within the window of the
text.

Now, add some white text over a black page in Paint, for example, and try to scrape it.




I =) = | invert - Paint O X
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Clipboard Image Tools Brushes Shapes Colors

This is an inverted text for testing
purposes.

OCR can also work with numbers:

1234565437388334

As you can see, only the OCR methods work in this scenario.
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f Options
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o eng
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FullTe:
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Screen Scraping lasted 1280 milliseconds opy Continue

Now let’s try scraping an application and see the results. We use a dummy expense app,
which you can download here.
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.~ Create Expense Report - n] b4

Email Alias: Someone@exampile.com
Employee Number: 57304
Cost Center: 4032

Mexican Lunch
| Italian Dinner
' Developer Conference
—
Hotel

Total Expenses ($): 277

Lok [ concat |

If we scrape this entire window, we receive the following results:

1. FullText with hidden text works really well, being able to read even the minimize and restore

buttons.

[T screen Scraper Wizard -

Target scraped using FULLTEXT® method. Scrape another Ul Element or Region Options

System |

Restore L Ignore Hidden
Move
Size
Minimize
Maximize Native OCR
Close Alt+F4

Email Alias:

Email _Alias:
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57304
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_Cost Center:
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Add Exzpense

Add _Expense

View Chart

Expense Type
Description
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Mexican Lunch

12

Meal

Italian Dinner

45

Education

Developer Conference
90

Travel

Wrong text? Scrape with other methods

| Resaape

Screen Scraping lasted 61 milliseconds Copy l Continue

2. Native does not work on this Ul as it does not make use of GDI to render text.
3. Microsoft OCR works pretty well, although accuracy is still not 100%.
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Screen Scraping lasted 700 milliseconds

Scrape another Ul Element or Region

Options
Accurracy issues?
OCR Engine®
Languages®
Scale

O] Get Words Info

Need faster scraping? Try

Native FullText

Re-scrape

1

Microsoft OCR 2
English {United States)

Continue

4. Google OCR does not handle this Ul very well, as the scraped area us quite large.
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Data Scraping

About Data Scraping

Data scraping enables you to extract structured data from your browser to a database, .csv file
or even Excel spreadsheet.

Structured data is a specific kind of information that is highly organized and is presented in a
predictable pattern. For example, all Google search results have the same structure (a link at
the top, a string of the URL and a description of the web page), which enables Studio to
easily extract the information, as it always knows where to find it.

The scraping wizard can be opened from the Designtab, by clicking
the Data Scrapingbutton.

> -
DESIGN | EXECUTE  SETUP

UiPath Studio - Documentation
: Cut 4= Undo
By e @ L& E T
Copy edo

New Save Run Record Screen Data Create Manage Launch
- - (F5) *  Paste - Scraping® Scraping Variable ~ Variables~  UiExplorer

File Edit Wizards Variables Selectors
The main steps of the data scraping wizard are:

1. Select the first and last fields in the web page that you want to extract data from, so that
Studio can deduce the pattern of the information.

| G hitps/fwaw googhe.ro/Tgws e wa O R0 G structured data - Google Se...
YIS G TN SEsEy UG I USRI LT Ve Wiy s
1 Enabla Sitelinks Search Box - Structured Data Testing Tool - Testing Your Markup

Structured Data Testing Tool - Google
q e 2 GO r hitps://search.google.com/structured-dataitesting-tool =
k Simple Google tool to validate and test structured data in wabsitas
Cursor Foemon {46%9:169)

Le#x Right [303dE83)

(TopxBotom, (5076 | Structured Data Testing Tool | Google Developers

(ESC)- Cancel Selecton hitps://developers.google.comvstructured-datatesting-tool/?hi=EN

(2] =smact she Diothy Test your structured data markup Structured Data Testing Tool Sign in to sea the pagaes you

(F1) -Selec Region
.| visit often. History Preferences - Sign in - Products - Search

What is Structured Data? Webopedia Definition

www.webopedia.com» TERM» S

Structured data refers lo any data that resides in a fed held withm a record or lile. This includes
data contained in relational databases and spreadsheats

Note: Studio automatically detects if you indicated a table cell, and asks you if you want
to extract the entire table. If you click Yes, the Extract Wizard displays a preview of the
selected table data.




Extract Wizard

Preview Data

In Millions of | 3 months end 3 months end/ 3 months end 3 months end 3 months end

Revenue 1,270.02 1,147.05 1,214.38 936.79 954.98 4]
Other Revenue | - - - - -

Total Revenue |1,270.02 1,147.05 1,214.38 936.79 954.98
Cost of Revent|995.24 894.58 995.82 705.29 741.61
Gross Profit  |274.78 252.47 218.56 231.50 213.37
Selling/Genera|321.15 318.21 288.65 236.37 201.85
Research & De|191.66 182.48 190.24 178.79 181.71
Depreciation/#| - = = = -
Interest Expen:|- = 3 = =
Unusual Expen | - - - - -

Other Operatir | - - - - -

Total Operatin¢| 1,508.06 1,395.27 1,474.71 1,120.45 1,125.16
Operating Incc|-238.04 -248.22 -260.33 -183.66 -170.19
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Edit Data DefinitionJ Maximum number of results (0 for all) | 100 \

Help | | Cancel || <Back | | Finish

2. Customize column headers and choose whether or not to extract URLS.

Extract Wizard X

Configure Columns
I (0 | The identified fields are highlighted.

Extract Text

Text Column Name | Page

Extract URL

URL Column Name | UR

Cancel H < Back H Next




order of the columns.

3. Preview the data, edit the number of maximum results to be extracted and change the
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Edit Data Definition | Maximum number of results (0 for all) | 100 |

| Cancel |

< Back | Extract Correlated Data ] Finish

4. Optionally click Extract Correlated Data. This enables you to go through the Extract
Wizard again, to extract additional info and add it as a new column in the same table.
5. Indicate the Next button in the web page (if the information you want to extract spans

multiple pages).

Indicate Next Link

Press Yes to indicate it.

Is data spanning multiple pages?

Identify the element that navigates to the next pages. It
could be a 'Next' button or an arrow (not a page number).

Yes

|

No j

After you are finished with the wizard, a workflow is generated in Studio.
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Data scraping always generates a container (Attach Browser or Attach Window) with a
selector for the top-level window and an Extract Structured Data activity with a partial
selector, thus ensuring a correct identification of the page to be scraped.

Additionally, the Extract Structured Data activity also comes with an automatically
generated XML string (in the ExtractMetadata property) that indicates the data to be
extracted.

Lastly, all the scraped information is stored in a Data Table variable, that you can later use to
populate a database, a .csv file or an Excel spreadsheet.

Example of Using Data Scraping

To better understand how you can take advantage of the data scraping functionality, let’s
create a workflow that extracts some specific information from Amazon.

Let’s say you are a sports gear vendor and are interested in finding out the latest prices for
volleyball balls on Amazon. You can do the following:

1. Open Internet Explorer and navigate to www.amazon.com.

2. In the search box type “volleyball ball” and press Enter. Results are displayed in the web
page.

3. In Studio, on the Design tab, in the Wizards group, click Data Scraping. The Extract
Wizard is displayed.



http://www.amazon.com/

4. Following the wizard, select the first and
Columns wizard step is displayed.

Select the Extract URL check box.

6. Change the name of the column headers.

o

last items

Extract Wizard

Configure Columns

K The identified fields are highlighted.

Extract Text

Text Column Name ‘ Ball Name
Extract URL

URL Column Name ‘.Ball URL

Help | ‘ Cancel ‘ < Back ‘

Next

in the web page. The Configure

7. Click Next. A preview of the data is displayed and the fields you selected are highlighted

in the web browser.
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Click the Extract Correlated Data. The Extract Wizard starts again.

9. Following the wizard again indicate the prices of the items. You get to the Configure

Columns step.

10. Change the name of the new column, and click Next. The data preview is displayed.




11.
12.

13.

14.

15.

16.

17.
18.

m Extract Wizard

Preview Data
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Edit Data Definition Maximum number of results (0 for all) | 100

Help

‘ Cancel ‘ ‘ < Back H Extract Correlated Data [ ‘ Finish ‘

(Optionally) Change the order of the columns by dragging them in place.

Click Finish. The Indicate Next Link window is displayed prompting you to indicate
the Next button if the spans more than one page.

Click Yes and select the Next Page button in Amazon. The workflow is saved and
displayed in the Main panel. Note that a data table variable, ExtractDataTable, has been
automatically generated.

Drag an Excel Application Scope activity under the Data Scraping container.

Note: Install the Excel activities package using the Manage Packager to have access to
these activities.

In the Properties panel, in the WorkbookPath field, type the file path of an existing
Excel file to which you want to write the data.

In the Variables panel, change the scope of the automatically generated data table
variable to Main.

In the Excel Application Scope, drag a Write Range activitiy.

In the Properties panel, in the DataTable field, add the ExtractDataTable variable. The
final workflow should look as in the following screenshot.



https://www.uipath.com/guides/managing-packages
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19. Press F5. The workflow is executed.
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20. Open the Excel file you used at step 15. Note that all columns are populated correctly.
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Selectors

About Selectors

To automate specific actions in the user interface, you are required to interact with various
windows, buttons, drop-down lists and many others. Most applications do this by relying on
the screen position of Ul elements, a method that is not at all dependable.

To overcome this problem, UiPath uses what we call selectors. These store the attributes of a
graphical user interface element and its parents, in the shape of an XML fragment.
Most of the times, selectors are automatically generated by Studio and do not require further
input from you, especially if the apps you are trying to automate have a static user interface.

However, some software programs have changing layouts and attribute nodes with volatile
values, such as some web-apps. UiPath cannot predict these changes and therefore, you might
have to manually generate some selectors.

A selector has the following structure:
<node_1><node 2>...<node N>

The last node represents the GUI element that interests you, and all the previous ones
represent the parents of that element. <node_ 1> is usually referred to as a root node.
Each node has one or more attributes that help you correctly identify a specific level of the
selected application.

Each node has the following format:

<ui_system attr_name_l="attr_value 1° S
attr_name_N="attr_value N"/>

Every attribute has an assigned value which represents a unique identifier.

You have to pick attributes with a constant value. If the value of an attribute changes, then
the selector will not be able to correctly identify the element.

Selectors are stored in the Properties panel of activities, under Input > Target > Selector.
All activities related to graphical elements have this property.
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INTERACTIVE

TimeoutM5

WaitForReady

The Selector Editor window enables you to see the automatically-generated selector and edit

it and its attributes. To open this window, click the Ellipsis

the Selector field, in the Properties panel.

button next to

Selector Editor

Edit Attributes

notepad.exe
Notepad
Untitled - Notepad

CSICNINCN NN

Edit

Edit Selector

<wnd app="notepad.exe’ cls="Notepad’ title="Untitled - Notepad' />
<wnd cls="Edit’ />
<ctrl role="editable text' />

Open in UiExplorer

Attach to Live Element

[_ox ][

? X

~

Cancel |

The Edit Attributes section contains all the application components needed to identify the
target application (a window, a button etc.). The Edit Selector section holds the actual

selector. Both of these sections are editable.

UiPath Explorer

UiPath Explorer is an advanced tool that enables you to create a custom selector for a

specific Ul element.




To open the UiPath Explorer window, click Launch UiExplorer in the Design tab.
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File Edit Wizards Variables Selectors

To be sure that you choose the best selector, remember to:

e Add or remove attributes
e Add parent or children tags
e Use wildcards to replace common values
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Field Descriptions for the UiPath Explorer Window

Field Description

Select Target
% Automatically generate a selector by indicating a Ul element on your screen.
Element

Select Relatwe Enables you to find an anchor in a Ul element, so that you can find a better

Element Eﬁﬂ selector.




J Verifies if your selector is valid or not. A dialog box is displayed letting you
Validate know about the result.

Reset E Resets all the panels from the UiPath Explorer window to their default states.

Changes the technology used to determine Ul elements and their
selectors. The following options are available:

o Default — UiPath proprietary method. Usually works fine with all types of

UiFrameworks user interfaces.
e Active Accessibility — an eariler solution from Microsoft for making apps
# accessible. It is recommended that you use this option with legacy software,

when the Default one does not work.

e Ul Automation — the improved accessibility model from Microsoft. It is
recommended that you use this option with newer apps, when
the Default one does not work.

The Visual Tree Panel

Displays a tree of the Ul hierarchy and enables you to navigate through it, by clicking the
arrows in front of each node.

By default, the first time when you open UiPath Explorer or after you click the Resetbutton,
this panel displays all opened applications, in alphabetical order.

Double-clicking a Ul element (or right-clicking and selecting Set as Target Element) from
the tree, populates the Selector Editor, Selector Attributes and Property Explorer panels.

Field Description

Highlight . Highlights the target element and/or anchor.

Show Search

Options.

Displays the search box and search filter options.

Enables you to look for a specific string. If an exact match is not found,
nodes containing the nearest match are displayed.

Wildcards (*,?) are supported.

Search box Depending on the attribute selected from the Search by drop-down list,
the search can be case sensitive.
Note: The search only looks for matches in the tree structure under the
selected Ul object.
Filters your search to a selected attribute or a selector. The contents of
Search by

this drop-down list change according to the selected Ul element.




Note: If Search by is set to Selector, you can only input one node in
the <attribute namel="valuel® ... /> format.

Limit your search to the first level children of the selected node. By default,

Children Only this check box is not selected.

The Selector Editor Panel
Displays the selector for the specified Ul object and enables you to customize it.

The top part of the panel displays the actual XML fragment that you have to use in a
workflow. Once you find the selector you want, you can copy it from here and paste it in
the Properties panel of an activity, in the Selector field.

The bottom part of this panel enables you to view all the nodes in a selector and eliminate the
ones that are not necessary by clearing the check box in front of them.

Selecting a node here, displays its attributes in the Selector Attributes and Property
Explorer panels.

The Selector Editor Panel
Displays all the available attributes of a selected node (from the Selector Editor panel).

You can add or eliminate some of the node attributes by selecting or clearing the check box
in front of each attribute.

Additionally, you can change the value of each attribute yet this modification is retained only
if the new selector points at the originally selected Ul object.

The Property Explorer Panel

Displays all the attributes that a specified Ul object can have, including the ones that do not
appear in the selector. They cannot be changed.




SAP Automation & Mainframe

How to Automate SAP Applications - The Quick Guide

SAP (Systems, Applications and Products in Data Processing) is a well known enterprise
software company that makes applications that manage business operations and customer
relations.

How does UiPath work with SAP?

There are elements on the SAP GUI, just like Citrix, that are detected by the recorder as a
single block, so it's impossible to use a simple recording or automation tool with them.
UiPath is well adapted and very capable of creating an automation, even with these types of
interfaces. UiPath has a powerful screen scraping engine that helps you in extracting data
from the GUI in less than a second! This method is 100% accurate.
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Most elements of the SAP GUI can be detected by the Macro Recorder individually, like
the Standard Buttons, Menus and Submenus.
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G WW’
2> Home (Current)
The Basic Workflow

Let's say you want to add sales or member data into the application database. Manually, you
have to pull up the right form and then start inserting data manually.




In order to achieve this in UiPath, 2 GUI automation techniques will be used:

e automation through keyboard entries like tab, arrow keys and the return key
e automation by scraping text on the screen and clicking a text event

1. Automation through Keyboard entries makes it easier and faster to move between different
text fields

2. Scraping the text allows us you to build Activities from individual elements in a block
element.

The Process
Let's assume that the UiPath is installed on the same machine as the SAP application.

1. With the SAP Business One already pulled up, start building the Workflow by pulling up
the Macro recorder. Select Desktop.
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2. Select the Automatic Recorder from the Wizard.

Desktop Recording

Start Cl
App~

Automatic
Recorder

3. To pull-up the data form, we can simply use a left mouse click, using the Recorder.
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4. Now the form is ready. The individual elements in this form cannot be identified by
the Recorder. You will use a different method to fill in the data. Press Escape. The previous
activities are temporarily saved in the queue.
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5. The next step is to start filling in the data. The cursor is now positioned in the place where
you can start putting in the information ("Code").

Click on Element->Keyboard->Type.
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Mouse v
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Control

B Simulate keystrokes

Window

6. Just click anywhere in the form and it will initiate the input dialog box in the field where
the cursor is in.
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7. You can start by typing in initial data. Remember that you can use variables later to
manipulate the data, so you can insert your own data sources.

The text dialog box also allows you to add keyboard commands such as Return and Tab.
Let's add a Tab after the "Code" section. This will take you to the next field, which is a
dropdown.

Bara: Putrer Typa Compary

8. You can notice that it creates a code right next to the text you entered. It's the same thing

you can apply when adding more keyboard commands. This is how you can manipulate the
movement of the cursor:

Arrow Down: [k(down)]
Enter: [k(enter)]
Tab: [k(tab)]

You can follow the same steps from step 5 to fill in any other input fields.




Automating SAP via Click on Text and Screen Scraping

The keyboard commands are very helpful when moving to and manipulating input fields. If
you want to jump to a different field from within the form it could be hard to do so using
keyboard activities. That's where the UiPath built-in screen scraping comes in.

You have to run an OCR which reads the text in the form and captures the targeted text.

1. Click on Text->Mouse->Click.
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2. This will pull up the Screen Scraping wizard. The target field is next to "Tel 1". The
cursor position should be set next to it.

Copy "Tel 1" and put copy it in the Text to be found field.
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3. Click on Set mouse position. "Tel1" will be detected. Click on the indicate link, then click
on the input field next to it.
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4. Click on the Continue button . This will position the cursor next to "Tell". You can use
the same technique from step 5 (presented in the previous section) to continue filling out
other data.

Radio Buttons

o) Aclive
) Inactive
! Advanced

For the radio buttons, the same screen scraping technique can be used.

1. Click on Text->Mouse->Click and then copy paste "Inactive™ into the Text to be found
field. There is no need to set the mouse position for this one. The mouse will click in the
middle of the element.

Sereen Scraping lasted 99 milliseconds mtas | Copy

2. Use the same technique to click other GUI elements such as buttons

You are now ready to build your SAP automation out of these techniques.
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Automating Terminals and Mainframes

1. Introduction

In order to use terminal activities, the Nuget package “UiPath.Terminal.Activities” needs to
be installed. Once installed, the activities can be found under “App Integration -> Terminals”
as in the following picture:

Ui [l | = UiPath Studio . =b
DESIGN EXECUTE SETUP o @

6 @ EW :

Eterminais ix

I Favorites

4 Available

4 App Integration
4 Terminals
4 Advanced

[_1 Get Field at Position
(_1] Set Field at Position
;I Wait Text at Position
(1 Send Keys
.;1 Move Cursor

(] Terminal Session

(2] Get Text

[_1 Send Control Key

(21 Get Field

(] Wait Screen Text

(] Wait Field Text

[_] Set Field

X Activities () Library [ Project / Properties "= Outline 4 Output

2. Terminal wizard

UiPath Terminal wizard is designed to help you automate data extraction and/or task
execution on various terminals (Mainframe/AS400/VT). It works with TN3270/TN5250/VT
terminals.

There are several ways to automate the mentioned terminals:

« using the existing/installed terminal application
e using the IBM EHLLL standard
« using the UiPath internal implementation of these protocols

One may choose between those three based on the accuracy and the level of the provided
details (like colors, field information, etc).
2.1. Setting up a terminal session

The first step for creating a terminal session is by dragging the “Terminal Session” activity
into the workflow. Then the connection configuration dialog is displayed.




Configure Connection X

Provider ' Attachmate Reflection v

Show client application
Connection type

®) Use an existing profile

) Manually specify address
Address
Port 23

Type TN3270 -

[ Conce

The “Provider” combo box specifies which provider to use. Based on this selection, the
“Connection type” section changes accordingly, depending on what connection types are
available for the specific provider. A more detailed description on each provider can be found
in section Supported providers.

“Show client application” flag specifies if the 3rd party provider window is displayed during
recording/play.
2.1.1. Use an existing profile

Browse to a profile file containing the connection information, specific to selected provider.
For example, for Attachmate Reflection, one may choose a rd5x/rd3x file, corresponding to a
TN5250/TN3270 profile file. The same applies to other providers.

2.1.2. Manually specify address

Enter manually the connection parameters:
o Address : the server address

o Port: the port to use for connection
e Type: the terminal type: TN3270, TN5250 or VT

2.1.3. Attach to an existing session

This method is available only when using IBM EHLL standard and it is described in EHLL
section.

2.2. Recording wizard

After specifying connection parameters the UiPath Terminal Wizard is automatically started.
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ABY AB -> ud Show Recorded Actions
; Show Field Properties

Recorded Actions
ADEV001C

#%% JMPORTANT NOTE *%%
* Server PUBL will be closed soon.

Please create save files and store
them offline.

* english AS/400 forum: www.code400.com Field Properties

RowStart

powered by www.RZKH.de ColStart 15
Text PUB1
LabeledBy  System name
FollowedBy

Index 1

Editable False

2.2.1. Screen organization

The terminal screen is organized in fields, highlighted in orange color. The properties of the
selected field are displayed the Field Properties pane.

There are two methods by which UiPath identifies a field on the screen: by coordinates or by
visual elements.

Field identification by coordinates is straightforward, as it uses the row/column coordinates
to located the field. The more reliable way is using LabeledBy/FollowedBy/Index properties.
This is useful in case a screen changes a bit and the coordinates are not valid anymore,
however, the text before/after a field is usually the same.

In the above picture, the selected field is “PUBL” and it is labeled by “System name:”. Index
property is used when there are multiple fields with the same LabeledBy/FollowedBy
property, like in a table.

2.2.2. Field Properties pane

The properties of the selected field are displayed the Field Properties pane. It includesthe
coordinates (row/column), LabeledBy/FollowedBy/Index properties, the text value and a flag
indicating if the field is editable or not.

2.2.3. Recorded Actions pane
This pane containsthe list of recorded actions (auto generated activities).

2.2.4. Available commands

e Save & Exit: stops the terminal connection and saves the recorded actions

o Stop/Start (recording): temporarily stops recording, in case some actions do not need to
be recorded

2]




e Actions commands: each of these are commands generates a specific terminal activity;
they are described in a Terminal activities section

e Refresh: used to perform a full refresh of the terminal screen (used only for
testing/validation)

3. Terminal activities

3.1. Common properties

o DelayMS: represents the time to wait after the activity executed; value is in milliseconds

o TimeoutMS: specifies the time to wait for the activity to execute; value is in milliseconds

« WaitType: allows specifying if the terminal should be in a ready state when executing the
activity; recommended value is “READY”

3.2. Terminal Session activity

It is the main terminal activity and represents a connection to a terminal server. It acts as a
container for all other terminal activities. By default, after activity execution, the terminal
connection is closed.

Properties:

« ConnectionString: contains the connection parameters; automatically generated from the
connection dialog

e OutputConnection: optional, one may specify an output variable (of type
TerminalConnection) in order to be used later in other terminal sessions

e CloseConnection: used with ExistingConnection property; specifies if the connection is
closed after executing the Terminal Session activity

o ExistingConnection: a variable of type TerminalConnection that was previously
initialized

When using many terminal sessions, it is recommended to reuse the terminal connection by
saving it into a variable and use it in the next sessions. This is to avoid connecting and
disconnecting multiple times, as this process is more time consuming.

3.3. Set Field activity

Set the text value of the selected field to a given value. The field must be editable, otherwise
the activity is disabled.
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Recorded Actions
: QINTER e
. (enter blind
#%% TMPORTANT NOTE *%=
* Server PUB1 will be closed soon.
Please create save files and store
them affline
S rum: www.coded400.com Field Properties
RowStart 4
powered by www.RZKH.de ColStart 22
Text
LabeledBy  Usemame/Benutzen
FollowedBy
Index 1

Editable True

In the sample above, the selected field identified by label “Username/Benutzer” is set to the
provided value “test”.

Properties:

o LabeledBy: the label before the selected field

e FollowedBy: the label following the selected field

« Index: 1 or greater, depending if there are multiple fields with same labels
e Text: astring expression used for setting the field value

3.4. Get Field activity
Obtains the text value of the selected field.




Show Recorded Actions

Show Field Properties

>> Welcome to Field Properties

RowStart 3
ColStart T0
IT NOTE #*%% Text QPADEVOOIL

z LabeledBy  devicename:
b1 will be closed soon. ? =

iate save Tiles and store FallowedBy
Field text is: QPADEVODIL ine.

Index 1

Editable False

ced data
* english AS/400 forum: www.code400.com

powered by www.RZKH.de

In the sample above, the text from selected field identified by label “devicename:” is
returned.

Properties:

o LabeledBy: the label before the selected field

e FollowedBy: the label following the selected field

« Index: 1 or greater, depending if there are multiple fields with same labels
e Text: astring variable where the resulting text is saved

3.5. Get Text activity
Obtains the text value of the entire screen.




Screen text is: Sign-on Information
System: PUB1
Previous sign-on.............: 01/05/16 09:20:14

Press Enter to continue.

F3=Exit sign-on request ESOIE  DPress Enter to continue.

(C) COPYRIGHT IBM CORP. 1980, 2(
F3=Exit sign-on request F9=Change password
(C) COPYRIGHT IBM CORP. 1980, 2003.

Properties:

e Text: astring variable where the resulting text is saved

3.6. Send Control Key activity

Sends a special key to the terminal, like (Enter), F1-F24 functional keys, etc. Usually,
following a control key like , the screen changes. In the sample below it changes to the
information screen following the login screen.




>> We

~: PUB1 subsystem : device - QPADEVODEG

Control key: Transmit

sed soon.

Transmit
s and store

Tab

BackTab

Software,

]
|
]
]
]
]

Properties:

o Kaey: the control key to send to the terminal (selected from the provided combo box)

3.7. Wait Field Text activity

Waits the specified amount of time (TimeoutMS, in milliseconds) until the selected field
contains the provided text.
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In the sample above, the workflow execution waits until the field identified by label
“Username/Benutzer:” contains the text “test”.

Properties:

o LabeledBy: the label before the selected field

e FollowedBy: the label following the selected field

« Index: 1 or greater, depending if there are multiple fields with same labels

e Text: astring expression containing the value to wait for; it supports wildcards
o MatchCase: a flag indicating if the text matching should be case sensitive

3.8. Wait Screen Text activity

Waits the specified amount of time (TimeoutMS, in milliseconds) until the screen contains
the provided text. It is very similar to Wait Field Text activity, except it searches the entire
screen instead of being limited to a specific field.
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In the sample above, the workflow execution waits until the text “code400” is found on the
screen.

Properties:

o Text: a string expression containing the value to wait for; it supports wildcards
e MatchCase: a flag indicating if the text matching should be case sensitive

3.9. Advanced activities

Advanced activities are terminal activities that work based on coordinates and cursor
location. They should be used only when the field’s positions do not change, in order to
ensure a successful workflow run.

3.9.1. Move Cursor activity

Moves the cursor position to the specified location. In the sample below, the cursor will be
moved at the beginning of the selected field.




>> Welcome

fevicename: QPADEV0028
(enter blind)

me: PUB1 . stem : QINTER

Move Cursor Here

Set Text NOTE *#%
Get Text .
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Properties:

e Row: 1-based index of the row where the cursor will be moved
e Column: 1-based index of the column where the cursor will be moved

3.9.2. Send Keys activity

Sends the specified text to the terminal cursor position. One must ensure that the cursor
position is inside an editable field by using Move Cursor activity.
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Properties:

o Text: a string expression that will be sent to the terminal

3.9.3. Set Field at Position activity
Similar to Set Field activity, uses coordinates to identify the field.

Properties:

e Row: 1-based index of the row where the cursor will be moved
e Column: 1-based index of the column where the cursor will be moved
o Text: a string expression used for setting the field value

3.9.4. Get Field at Position activity
Similar to Get Field activity, uses coordinates to identify the field.

Properties:

¢ Row: 1-based index of the row where the cursor will be moved
e Column: 1-based index of the column where the cursor will be moved
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o Text: a string variable where the resulting text is saved

3.9.5. Get Text at Position activity
Obtains the text of length from the specified position. It is not limited to a single field.

Properties:

e Row: 1-based index of the row where the cursor will be moved

e Column: 1-based index of the column where the cursor will be moved

e Length: the number of characters to return; if is not supplied, the text until the end of the
screen is returned

o Text: a string variable where the resulting text is saved

3.9.6. Wait Text at Position activity
Similar to Wait Field Text activity, uses coordinates to identify the field.

Properties:

e Row: 1-based index of the row where the cursor will be moved

e Column: 1-based index of the column where the cursor will be moved

o Text: a string expression containing the value to wait for; it supports wildcards
o MatchCase: a flag indicating if the text matching should be case sensitive

4, Supported providers
4.1, Attachmate Reflection
4.1.1. Prerequisites

Attachmate reflection installed (https://www.attachmate.com/products/reflection/2014/)

4.1.2. Usage

When using profile mode, the profile file must be located in the Attachmate Reflection
profile folder. Default is ‘C:\Users\\Documents\Attachmate\Reflection’

4.2. Rocket BlueZone
4.2.1. Prerequisites
Rocket BlueZone (5.2+) Terminal Emulation installed

(http://www.rocketsoftware.com/products/rocket-bluezone-terminal-emulation )

4.2.2. Usage
No custom requirements

4.3. IBM Personal Communications

4.3.1. Prerequisites
IBM Personal Communications (http://www-03.ibm.com/software/products/en/pcomm)

4.3.2. Usage

Only profile mode supported. The profile file must be located in the IBM Personal
Communications profile folder. Default is ‘C:\Users\\AppData\Roaming\IBM\Personal
Communications’
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4.4.Using IBM EHLL standard

One may choose to connect to a terminal using IBM EHLL standard. This is an advanced
type of connection and specific information regarding EHLL implementation need to be
provided. Depending on the EHLL implementation, some features could not be available
(like field color).

One can only attach to an existing terminal session using this method.

Configure Connection X

Provider |IBM EHLLAPI v

Show client application (V]
Connection type

® Attach to an existing session

EHLL dll

EHLL function |hllapi
EHLL session  |A

EHLL enhanced (V]

‘ Cancel

4.4.1. Prerequisites

An emulator that implements the EHLLAPI standard (http://www-
01.ibm.com/support/knowledgecenter/api/content/nl/en-
us/SSEQ5Y_5.9.0/com.ibm.pcomm.doc/books/html/emulator_programming07.htm#Header_
16)

4.4.2. Usage
The terminal emulator window should be opened before the connection (see Application

specifics)

e In connection dialog the path to the DLL implementing the EHLLAPI standard must be
specified

e The EHLL function should be changed accordingly (usually is “hllapi’)

e The session name should be the session short name of the previously opened

e The Show client application has no effect

4.4.3. Application specifics
4.43.1. IBM implementation

The EHLLAPI implementation dll is ‘pcshll32.d11°; default, it is located in *C:\Program Files
(x86)\IBM\Personal Communications’.




4.4.3.2. Attachmate Extra

The EHLLAPI implementation dll is ‘pcshll32.d11°; default, it is located in “C:\Program Files
(x86)\Attachmate\EXTRA!".

Requirements/limitations:

e In Attachmate Extra application, one must associate a session short name letter with a
profile file (Options -> Global Preferences -> Advanced -> HLLAPI shortname); this
letter will be used in terminal session connection dialog (UiPath Studio)

e The session must NOT be started when connecting from UiPath Studio

4.4.3.3. Micro Focus Rumba

The EHLLAPI implementation dll is ehlapi32.dll°; default, it is located in ‘C:\Program Files
(x86)\Micro Focus\RUMBA\System’. The Ehll Enhanced checkbox should be unchecked.

Requirements/limitations:

e In Micro Focus Rumba Desktop application one must associate a session short name
letter (Options -> API... -> Identification ->Session Short Name). Also, must check the
classic HLLAPI data structure (Options -> API... -> Configuration -> Classic HLLAPI
data structure).

4.5. Using UiPath implementation

This is a custom implementation and it requires the address of the server and the terminal
type.

Configure Connection X

Provider _ UiPath Internal vl

Show client application (V]
Connection type

®) Manually specify address

Address
Port 23
Type 'TN3270 -
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