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An Investigation of how automation helps businesses to meet their long-term goals and

how dramatically it enables companies to reduce their operational cost. I am

researching the impact on the overall ROI (Return on Investment) and productivity of

businesses after implementing RPA (Robotic Process Automation) in their ecosystem.
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1. Introduction

We can say that automation is a very new concept of Artificial Intelligence.
Artificial Intelligence is tremendously changing our world and the way we work.
There are so many definitions for Artificial Intelligence but in general, we can say
that it is intelligence that is artificially generated by machines to accomplish certain
tasks without any human intervention or intelligence. Artificial intelligence is
evolving day by day and occupying every single industry whether it is healthcare,
logistics, banking, finance, tourism, manufacturing, etc. Data is the backbone of all
these technologies and data-driven decision-making is the center of all this.
Various sub-sets of Artificial Intelligence add a unique value to Al and make Al a
robust tool to encounter the challenges of the 21 century. First, I want to describe

technologies that directly or indirectly leverage Artificial Intelligence.

1.2 Machine Learning It is a subfield of Artificial Intelligence and it enables
computers to learn and improve over time. Machine learning detects trends
from historical patterns and provides us with output accordingly. For
instance, if we have the data for a company’s sales for the last three years,
based on that particular information, we can use machine learning
Regression models to generate a forecast for the next year’s sales. From the
classification perspective, we take cancer prediction as an example in which
we use classification models such as Decision Tree, Random Forest, or
Logistic Regression to identify the benign and malign cells from the
patient’s data. We can say that Machine Learning is a very important
component of AL

1.3 Deep Learning It is also a family of Machine Learning and it’s all about
replicating the human brain. Deep Learning uses neural networks to mimic
human actions and it works well with the structure and unstructured data.
Virtual assistants, chatbots, and face recognition are a few examples of deep
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learning. It is still a grey area of Artificial Intelligence and a lot of research
going on this.

1.4 Natural Language Processing (NLP) With the advent of Natural Language
Processing, now we can analyze textual data or the data which is available
in alphabetical form. NLP converts all alphabetical information into
numbers which is also known as vectorization, so we can get insights from
the textual data. It is a very useful technology and so many companies use
this technology to deal with unstructured data. Amazon’s Alexa is a very
good example of this which can understand human voices and respond
accordingly.

1.5 Robot It refers to automation in which a certain activity is accomplished by
machines that are generally done by human beings. We have seen so many
examples of robots where machines replace humans. As far as my project is
concerned, we only talk about software robots, a kind of software
application that doesn’t have any physical properties such as an arm or leg.

1.6 Digital Workforce We use this kind of term when companies started using
a workforce that is driven by technology such as bots, programs, and
software applications that are able to accomplish certain tasks without any
human intervention. The digital workforce allows companies to
dramatically reduce their operational cost and adds real value to the overall
ROI (Return on Investment) of the company.

1.7 Robotic Process Automation (RPA) We mainly use RPA to automate
business processes and it is a very robust technology to automate rule-
based, mundane, and other repetitive tasks of the organizations. RPA is not
like a robot with arms and legs but it is a kind of software application that
works automatically and it only automates knowledge worker tasks. If we
can successfully implement this sort of technology in our financial or
operational ecosystem so we will be able to reduce the huge amount of
operational cost of the company and we can also streamline our projects due
to the high speed and accuracy of the RPA. One of the biggest benefits of
technology in business is to automate workflows and even we can leverage
automation to optimize profit margin
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As we have discussed above the various subfields of Artificial Intelligence but in
this research, I will mainly focus on Robotic Process Automation (RPA) which
helps businesses to replace humans with software applications. As we have
already discussed in the pilot report that the RPA is an exciting area of technology
and it helps companies to transform themselves. We can measure the output of the
RPA by seeing the quick ROI (Return on Investment). RPA term is coined by Pat
Geary who was the chief evangelist of Blue Prism at that time it is believed that
this term is chosen for marketing purposes because RPA means Robotic Process
Automation and there is no physical robot involved in that, it is just a software
application. If we see the other term “Process” which is also not correct and, in my
view, the task is the appropriate word for that because it accomplishes certain
tasks. RPA combines Artificial Intelligence, screen scraping, OCR (Optical
Character Recognition), NLP (Natural Language Processing), and workflow
automation. RPA is evolving day by day and companies are using RPA to increase

productivity, reduce operational costs, and better customer service experience.

It is better to take a view of some of the major players of the RPA and companies
which already implemented RPA in their operational ecosystem.

UI Path: “Robotic Process Automation is the technology that allows anyone today
to configure computer software or a robot to emulate and integrate the actions of a
human interacting within digital systems to execute a business process. RPA
robots utilize the user interface to capture data and manipulate applications just
like humans do. They interpret trigger responses and communicate with other
systems to perform a vast variety of repetitive tasks. Only substantially better: an
RPA software robot never sleeps, makes zero mistakes, and costs a lot less than an
employee.”

Automation Anywhere: “RPA is as simple and powerful as it sounds. Robotic
Process Automation enables you with tools to create your software robots to
automate any business process. Your bots are configurable software set up to
perform the tasks you assign and control.”
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Kryon Systems: “Robotic Process Automation enables enterprises to create true
virtual workforces that drive business agility and efficiency. A virtual workforce,
comprised of software robots that can execute business tasks on enterprise
applications, becomes an integral part of an enterprise’s greater workforce. It is
managed just as any other team in the organization and can interact with people
just as other employees would interact with one another. Virtual workers (robots)
complete business processes, just as a person would, but in less time, with greater
accuracy, and at a fraction of the cost. RPA stands out for its ability to impact

business outcomes, resulting in significant ROL.”

Before we start developing some automation bots with the help of UI Path Studio
Environment, we need to address the whole process in a sequence which requires
implementing such technology in a real environment. There is a life cycle that we
have to follow while implementing RPA in the organization’s ecosystem and this is
the first important step in the Project Management of the RPA. In the following
paragraph, I will describe each component of the RPA lifecycle.

2. Life Cycle of the RPA

Discovery
Phase
Execute Bots S(?lution
Design Phase

Deployment Development
Phase Phase

UAT

Figure 1: Lifecycle of the RPA
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2.1 Discovery Phase The starting phase is the discovery phase of the RPA in which
requirements are analyzed, for instance, if the client requires to build a bot that
tilter some data from the excel file based on certain conditions so the client
explained the requirement to the process architect and process architect is the
one who interacts with the client and provides them solutions according to
their needs. We have to understand one thing we cannot automate everything,
to successfully implement RPA we need to do a task that is rule-based,
mundane, repetitive, or high-volume business activity.

2.2 Solution Design Phase Next phase is the Solution design phase in which the
solution of your automation is designed. The process architect sits down with
the technical architect and then they create a process definition document that
contains information about every step of the process. After developing the
design for the process, the next step is to decide the budget, manpower, time
duration that how much time we are going to spend on the project, etc.

After considering all these factors the next step is to design

the object model flowchart which indicates the complete process
of the development. It is a kind of technical documentation of
the RPA so anyone can refer to this documentation to develop
bots in the future.

llnitialization 1 Condition 1 Next Step 1 Condition

‘ Last Step

Figure 2:0bject Model Flowchart

Once the object model flowchart is designed, the next step is to choose which
particular tool we want to automate our tasks because there are many tools
available in the market such as Ul Path, Automation Anywhere, Blue Prism, etc. It
all depends on the client on which tools they want to choose.
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2.3 Development Phase This is a phase when we start developing bots and the
automation developer refers to the documentation and designing of the bots
according to the client’s needs. This is the phase when automation developer
comes into the picture and start developing workflows. Workflows are basic
steps involved in a process so we try to capture those processes one by one in a
sequence and then automate those processes with the help of RPA. Generally,
in the UI Path, we use drag and drop and visual basic programming to set some
conditions.

2.4 UAT (User Acceptance Test) in this phase of the RPA lifecycle, bots are being
tested by the testing team. The bots are tested in the pre-production
environment to test how users can use these bots to automate something and if
there is any error to still have to be rectified. It is the same as any other software
testing.

2.5 Deployment Phase After successfully testing the bot now the final phase is the
deployment of the application in the production environment. Now, users can
automate their tasks by using RPA and also refers to the documentation to
build other bots with similar features.

3 Architecture Of the Ul Path RPA

When it comes to Ul Path automation so there are three main components

involved in that.

3.1 UI Path Studio It is a visual designer that we can use to build automation
workflows. It is a GUI dashboard that enables us to design automation
workflows with the help of pre-built activities. There are various steps that we
use while automating workflows and we use various studio features in the
whole process. I am giving a brief introduction to the features of the studio
environment below.

3.1.1 GUI Dashboard It is a visual dashboard that we use to create sequences and
tlowcharts to automate certain tasks. There are various pre-defined
activities available that we use to build a bot.
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3.1.2 Complexity Level There are three main complexity levels in the UI Path
Studio sequence, flowchart, and state machine. We use sequence if the task
is simple and rule-based. We can use a flowchart if there are some
conditions in the process that we have to follow because a flowchart allows
us to set some conditions and it is a kind of tree shape structure that contain
various nods and each nod contains a binary value (0,1) or a decision point
(True, False) which we can use accordingly. We can use the state machine
when automation requires a finite number of states in its execution.
Transitions are another important factor in the state machine which allow us
to add some conditions as well.

3.1.3 Recorders Ui Path RPA allows us to record certain tasks to automate
processes. It is more convenient for non-medical background employees
because they can easily record all their steps one by one in the process and
automate their tasks instead of writing code for the automation.

3.1.4 Logging and Exception Handling UI Path provides us with various tools to
handle debugging and exceptions that are quite useful and we can use these
tools during our project for troubleshooting.

3.1.5 Integrated with OCR (Optical Character Recognition) technologies We
know that we can perform the advanced level of screen scraping with the
help of RPA because it is integrated with OCR (Optical Character
Recognition) technologies and it is quite useful when we have to fetch some
information from the pdf files or online images.

3.1.6 Libraries It is a very useful feature of the Ul Path RPA because it contains
multiple reusable components.

3.2 UI Path Robot When it comes to RPA robots so we have to understand one
thing it is not a kind of physical robot but it is a software application that can
accomplish tasks that are generally done by human beings. It is a platform that
executes the automation workflows in the UI Path Studio and this is the only
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function of the Robots. There are single UI Path robots and multiple UI Path
robots based on the task we will automate.

3.3 UI Path Orchestrator In general we can say that the UI Path Orchestrator
manages all the attended and unattended robots and allow us to deploy,
trigger, monitor, schedule, and track the robots. It orchestrates the execution of
the workflows by robots.

Ui Path architecture comprises all three components and all the components work
together and execute a specific task. There are the following three main layers in
RPA architecture.

Figure 3: Layers of the RPA Architecture

a. Client Layer This is the first layer of the RPA architecture and it is the
most useful layer because it comprises the UI Path Studio and the Ul
Path Robot. we have already discussed that we run and develop all our
bots in the studio environment and the robot helps us to execute all our
bots.

b. Server Layer Once we develop our bot in the studio, the next step is to
upload it to the orchestrator. The orchestrator works as an administrator
and manages all bots on the server. When it comes to project
management, so we need a server where we run and manage all
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applications so the server layer is very important in the case of RPA and
we can run our bots on various computers with the help of Orchestrator.

c. Persistency Layer The main function of this layer is a database
management and robot configuration. This layer keeps all the history of
the changes in the data and restores the data, so we can say this layer
plays a crucial role in the RPA architecture.

4. Types of RPA

As we know that the RPA is evolving day by day and still a lot of research going

on in this area of automation. We can divide RPA technology into different groups.

4.1 Attended RPA This kind of bot we found in the first phase of the RPA,
works with the human operator and provides them assistance in their
tasks while working. Call centers are the perfect examples of this kind of
bot when bots find the information while agents talk to the customer
which makes the process faster.

4.2 Unattended RPA This is the new version of the RPA which is quite
advanced and is capable enough to accomplish certain tasks without any
human intervention. It is generally triggered by a certain activity, for
instance, if we get an email so it will automatically start functioning after
getting the mail.

4.3 Intelligent Process Automation (IPA) This is the latest version of the
RPA in which RPA started working with Artificial Intelligence and it
started improving its performance over time due to machine learning
capabilities. We can say that Artificial Intelligence enhances RPA
capabilities to take a better decisions without any human intervention.

5. Bot Development

Here, I am going to explain how we develop automation bots from scratch and the
different types of designing methods that we can use while developing RPA bots
such as creating a workflow, sequence, flowchart, and recording methods. After

installing the studio environment in our system, we can see the following page.
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UiPath Studio Community

rﬁ Open a Local Project

- Navigate and open an existing project

lz Clone or Check Out

PO Open from source control repositories like GIT, TFS or SYN

Open Recent

CRM Application Automation ~
VB Windows-legacy local
Customer Data Capturing in the CRM Form
Robot3
VB Windows-legacy local
Blank Process
Robot2
VB Windows-legacy local
Scrape the data from PDF file

Invoice Processing Automation

VB  Windows-legacy local
Retrievina Email with IMAP

Figure 4: Ui Path Studio Main Page

AK - O

New Project
Process
Start with a blank project to design a new automation process.

Library
L Create reusable components and publish them together as a library. Libraries can be
added as dependencies to automation processes.

Test Automation
i

Start with a blank project to create a new test project

@ Template

Create a template that you can use te build automations that have a set of
predefined common characteristics

New from Template

Background Process

Create a process that starts in the Background and can run concurrently <
with other processes for as long as it doesn't use Ul interaction.

Mobile Testing Project

VB  Windows-legacy local >
Blank Process L] Create a project for your mobile app automated test cases
Robot Basics Orchestration Process
VB) Emdowsicqacy)y (ool Implement a process through service orchestration and human =
Blank Process intervention as well as through long-running transactions.
Robot1 Robotic Enterprise Framework
VB ‘Windows-lega local m
) ) Create a transactional business process that follows best practices for b4
Clothing Consultant large scale deployments.
Email Automation with IMAP .
! Transactional Process ~

More Templates

Open Function: with the help of the Open function, we can navigate our computer

system and find a UI Path process there and select from there. The Clone and

Check Out function gives us access to version control and we can track the bot

development process through GitHub. This is very useful in a collaborative

working environment.

New Project: We can start creating a new process from here and then it will

automatically add to the library. A library is a place where we create reusable

components and publish them together. Test Automation will help us to test some
projects and the template helps us to build automation that has a predefined

common characteristic.

New Template: This function provides us to prebuild processes that we can use if
it matches our task requirements. This is the faster way to develop bots because we
don’t need to create flowcharts or sequences from scratch.

10
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Help: It is a kind of help center and if we are stuck somewhere so we can use this

function.

Settings: We can use this function to perform certain changes in the studio

environment.

Tools: With the help of this function, we can install different browsers and provide

extensions to the studio.

5.1 Design Screen of the UI Path Studio

HOME DESIGN DEBUG Trial - UiPath Studio Community
2 ® :
B > % & ® o
New Debug Manage Test App/Web Computer  User Table u Remove Publish
o Flev Packages Mansgerv  Recorder  Vision  fvents~ Extraction | Explorer  Unused~ v

1
- Activities

=8 Y

Open Main Workflow

Add an Activity

Open Command Palette

Focus Project Panel
Go to File

Open Universal Search
Focus Activities Panel

Focus Object Repository . . a

Go to Documentation

a stulkaushalias@gmail.com's. + Add To Source Control = VB, Windows - Legacy

Figure 5: Design Screen

We can see that there are three main functions at the top of the page, the “Home”
function will take you back to the main page and we can toggle between the
Design and Debug screens. On the left side of the screen, there is an activities tab
that contains all the important functions which we are going to use while

developing bots.
5.2 Log Message

This is a very important feature of the studio and it comes into the picture when
we have to work with big automaton projects, it helps us to document every step
of the workflow. It works after dragging and dropping into the workflow and then

11
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entering a comment. When we run the bot so we can see the log message at the

bottom of the output panel.
5.3 Variables

Understanding the variable is quite important while we are working with RPA,
Variables are like a container that contains the different types of data. We need to
click on the variable tab to create the variable or we can also use the shortcut
CTRL+K to create the variable. After that, we need to select the variable type, and

we can choose the following types of data.

e Boolean: we use this data type for condition purposes and it contains two
values, True or False.

e Int32: This data type holds integer values without any decimal point.

e String: Textual data type comes into this category.

e Object: We can customize this data type with other variables.

e System.Data.DataTable: This data type we use to deal with large data sets.

e Array of [T]: A string of values comes into this category and we can
manipulate this type of data by using loops.

e Browse for types: This function will provide us with various other data
types which we can use according to our needs.

5.4 Loops and Conditionals

Loops are the most important features of computer programming languages
because it helps us to iterate one particular thing until a condition is met. There are

three types of loops we use in UI Path.

5.4.1 For Each Loop With the help of this function we can iterate the data in a
sequence one by one. For using this particular function we need to drag and
drop each activity in a sequence as we can see in the figure: 6.

12
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DESIGN DEBUG BlankProcess - UiPath Studio Community
Yy = X cut ) Undo A - )
[ (3 P Lo S & & ® & @ ® ¥ oda 1
op) o
New Save Exportas Debug o Manage Mar Test App/Web Computer  User Table ul Remove Analyze Export Publish
~ ~  Template Filev aste Packages Manager~  Recorder  Vision  Events~ Extraction  Explorer  Unused~ | Filew to Excel - =
0 x ~ &
2 a v Main Expand All Collapse All 5
AL for each x 3
EF For Each Row in Di *
~ System 3
(3] Sequence DA 2
~ File 8
CE For Each File in Fol o
[ For Each Folder in 3 For Each Ul Element L B m
« Ul Automation () &
= . PO ——— H
~ Application ndicate target on screen (1)
[
[ For Each Ul Elemer| or drag an element from Object Repository i
~ Workflow Z
~ Control 'g?
7 Break 131 Do i b
} Continue A
1 For Each =
"4 Parallel For Each g
v Flowchart 2
g
@ Flow Switch =
) Activities [3 Snippets Variables  Arguments  Imports W P 100% ~ 3 H
Output Find References Breakpoints  Error List

=+ Add To Source Control VB, Windows - Legacy

Figure 6: For Each Activity

5.4.2 Do While Loop and While Loop

A “Do While Loop” iterate through the whole dataset until a condition is met. We
need to drag and drop the “Do While Loop” from the activities panel and then in
the body part, we need to assign certain activities. The next step is assigning the
variable from the bottom of the variable tab and then provide a name to the
variable which is “counter” then we need to select the data type which is Int32 in
this case. Now, this counter will go through the loop and we need to enter a VB

expression “counter + 1” which will add one value whenever the loop runs.

We have to be very careful while we implement this code in the sequence because
we need to add “ToString” at the end of the code ((counter+1).ToString) to convert

the integer to a string otherwise we will get an error.

13
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Expression Editor

Cell (String)
1 I'A"Jr (counter +1).ToString

Cancel

5.4.3 If/Then/Else Conditionals

These functions are very important in programming languages when we have to
take certain decisions based on certain conditions. We can use this kind of
conditional approach with the bots. First, we need to drag and drop a sequence
and then create a variable which will be Int32 datatype. Then we need to give the
input dialog in the sequence and after that, we can use the “If” activity to set a

condition.
5.5 Switch

As we saw in the above paragraph that the “If” activity is quite valuable but there
are certain limitations of this activity such as multiple pathways, if there are
multiple possible pathways so using this activity is too cumbersome, that’s why

Switch comes into the picture, it enables us to select one item out of multiple.

6. Debugging

Debugging is a process in which we follow certain steps to solve a certain problem
in the project and UI Path also provides us debugging option which is very helpful
to identify or remove the error. We can use shortcut F6 to debug the current file.
We can use the break function to pause the file and the debugged activity will be
highlighted during the process so we can easily find out where is the main
problem. After completing the process, we can use the stop button to exit and back
to the design mode. We can use shortcut F12 for stopping the process.

14
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7. Methodologies to Develop a Bot

There are two main methodologies that we can use to develop a bot in UI Path
Automation. Generally, we use Sequence in most cases to develop a bot but if we
have to develop a bot where we need certain decisions based on certain criteria so

we can use a flowchart to develop a bot.

7.1 Flowchart

We can use the flowchart to develop a bot when certain conditions are true and it
is a good way of developing in non-linear processes. This is a good way to develop
a bot when we have to recommend something. Here, I will develop a bot for
demonstration purposes that will recommend clothing according to the weather in

that area.

In this demonstration, I am going to take the weather information from Google and
then our bot will recommend the clothes which we have to wear in that particular
location. As we know that first, we need to drag and drop the sequence into the
main workflow before starting a project so we start with a new blank process. We
have to take certain decisions while developing the bot so we are using a flowchart
container here in this project. To get data from users, we need to use the input
dialog which we can find in the activity panel in the system activity. After
implementing the input dialog now, the next requirement is to provide a title and
label to the dialog. We need to open the properties panel to provide the title and
label and after that, we need to assign a variable by using the shortcut CTRL+K. I
am providing the variable “city “a generic data type, and the sequence's scope. As
we know that int32 can contain only numbers and Boolean value can take only true
and false so we are using here generic value which means that it can take any data
type. We can use generic value in those cases where sometimes we need a string

and sometimes, we need to use an integer.

15



AE2 Template

(4] Enter City Name

>

Dialog Title

"Get the Weather”
Input Label

“Enter a Citv Name"
Input Type

Text Box v

Value entered

citv

After providing an input dialog now the next step is to get the weather information
from Google so we need to open a browser. We need to create another sequence
for this process where we will get the weather information from the browser. In
my case browser is not already open so we need to drag the “open browser”
activity and drop it into the sequence, here, we need to provide the URL of the
browser so if we want to open the Google so we type the URL of that which is

https://www.google.co.uk. Ui path is also providing various browsers such as IE,

Firefox, and Chrome so we can choose one of them.

@ Use Browser Chrome: New Tab

Browser URL

"chrome://newtab/"

Now we need to add type into activity so we can type into the browser and here
we need to indicate which element we want to type into, after that we write a code
which helps us to get that particular information. As we create a variable earlier so
we use that variable “city” plus we need to provide the information which is the
“weather in Fahrenheit” in our case.

16
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o000
@a Type Into ‘combo box' N
- L™ —
FQ Search Google ortypea UL & )
Type this @ Standard O Secure
city+" weather in fahrenheit" R~

Empty field before typing Click before typing

Single line [End, Shift+H ¥ | Single v

l

After typing the value in the browser now the next step is to press enter for
searching the value so we need to access the keyboard. To access the keyboard, we
drag the “send hotkey” activity in the sequence this activity allows us to press any
button on the keyboard. We want to search the item in the browser so we need to
press enter with the help of send hotkey and we can even define the element here

by clicking the specific element.

v

»

&% Keyboard Shortcuts

G Chrome: New Tab

® Record shortcut =

Send key combination

We will get the weather information page after clicking the enter so now we need

to scrape this particular information from the Google browser. We can use the “Get

17
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Full Text” screen scraping activity here to fetch that particular information from

the browser. After dragging this particular activity from the activity panel now we

need to specity the element from the following page.

About 502,000,000 results (0.73 seconds)

24 “C‘DF Precipitation: 1% LOI’]CIOI"I, UK
Humidity: 43% ‘

Wind: 6 mph Saturday 14:00

Sunny

Temperature  Precipitation ~ Wind

24

15.00 18.00 21:00 00:00 03:00 06:00 09:00 12:00
Sat Sun Mon Tue Wed Thu Fri Sat
247 13° 23° 14° 23° 13° 22°13° 23° 14° 23° 15° 23° 15° 21° 14°
weathercom - Feedback

We will scrap weather information from the browser and also, we need to assign
the variables. We got all the information now we will close the browser by using

the “close tab” activity.

h 4
[T3 Get Text 'Sunny’ A
London, UK =
Wednesda :00
Save to
Weather
h 4
[T} Get Text 73" A

Save to

Temperature

18
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As we know that this is a clothing-recommended bot, we are creating which means
we need to take certain decisions and when we need to build a decision-making
bot, a flowchart is the best option available. We drag the flowchart from the
activity panel and then we also drag “flow decision”. We need to provide a
decision point in the flow decision so we are assigning a condition of “ Too Cold”
and if it is too cold so we need to assign a suggestion by connecting the arrow to
the flow decision and if it is too hot so we need to connect another arrow to

another flow decision.

The next step is to add constraints in the flow of decisions and to do so we need to
click on the flow decision and then set a condition from the properties panel. It is a
Boolean value which means if the condition is true so it will follow that path and if
it is false so it will go further to the next assigning value. We will set a condition
through the property panel and in this case, we need a temperature less than 40
degrees which means it is too cold. We can see in the picture below that how we
set the condition and also we can convert this onto an integer by using the “Cint”

function.

Expression Editor

Condition (Boolean)

1 CInt(Temperature)<40

OK Cancel

Now, it’s time to set recommendations in the assigning section so first, we need to
assign a variable here “outfit suggestion” and we have to be very careful while
assigning the variable that the scope must be set to the sequence so it can access the
whole sequence. In the value section, we need to set a temperature expression, and
if it is too cold so we set a suggestion that please wear a jacket because it is less
than 40 degrees. We will follow the same steps in the too-hot decision flow and
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assign there that you can wear shorts because the temperature is more than 40
degrees. Now we have the last section which means that the temperature is not too

cold or not too hot so we can assign a value of “bring a light jacket”.

Start
True
A6 Assign
tit ti = "Please wear a jack
outfit_suggestion j 00 Cold False
True
A<B Assign
outfit_suggestion = "You can wear sho
Too Hot False
a<B Assign
outfit_suggestion = "Bring a light Jacke

The last step is to drag a message box that provides us with information according
to the weather of that particular location. We can use the following visual basic

code to concatenate the information and display it in front of us.

"The Temperature in "+ city+" is "+Temperature+" degree Fahrenheit” +vbCr + Weather +
vbCr + outfit_suggestion

If we run our bot so the message box will pop up with the following information as
we can see below in the picture and this information is based on the live weather

condition of that particular area.
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The Temperature in Rome is 80 degree Fahrenheit
Clear with periodic clouds
Bring a light Jacket

ox

80 °F|°C Precipita Rome, Metropolitan City of

Rome, Italy
Saturday 20:00
Clear with periodic clouds
Temperature  Precipitation ~ Wind
80
Sat Sun Mon Tue Wed Thu Fri Sat

This is how we develop bots with the help of flow charts.

7.2 Sequence

We can use this particular methodology of bot development where we do not need
to make any decisions or the task is a step in a sequence that we have to follow one
by one. Sequences are good in linear processes because it allows us to switch from
one activity to another one by one. It is a single block activity and it can be reused
again. For instance, if we are developing a bot that filters specific information from
the big dataset so we set a certain condition in the sequence, and if we want to
reuse that particular bot in other projects so we can change the conditions from the
sequence and set a new condition according to the new project so we do not need

to develop a bot from the scratch.

In finance, it’s a very common function to find a transaction ID of a certain price

value in which we have to follow certain steps one by one to get that ID so this is
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the best sequence project because we don’t need to take a certain decision, we only

need to follow certain steps in a sequence to fetch that particular ID. First, we need

to drag and drop the “use application” in a sequence to access that particular

application from where we will get the ID and we need to provide a path to the

application. Use Application is a very important function in UI Path and generally,

we use this activity to open a browser or any other application on the computer.

We will use the following application where we automatically fill the value and get

the transaction ID.

' DoubleU!

08-28-2022

Transaction
Deposit

O Withdrawal
> Split Deposit

Configuration
Use Cash Count

® Use Piece Count

Use Amount

Use Both

Reverse Denomination
+/ Eliminate $2

Scale

[ ] Graphical label

[ Enable training tip

[ ] Enable additional icon
[ ] Change window title

[ ] Show Excluding

— >
Ulpath 12:02:44 AM
Deposit transaction
Account #: 118584285 Transaction #: 131487
Cash In Cash Count

On Us Check

Not On Us Check

Total deposit $0.00

Type Amount
Cash [0.00
Check [0.00
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[ 3 N J
‘B Use Application: DoubleUl A
Application path
"C\Users\atulk\Downloads\DoubleUNdoubleui.exe"

Application arguments

Text must be quoted

D Match exact title: DoubleUl

The next step in the sequence is to drag and drop the “type into” activity in the
sequence because we need to write a value in that and every ID would be unique
and based on the price value. Here, we need to specify the column where we add
the value.

[:] Do

»

@ Type Into 'Cash In’' A
=
Cash In ©
Type this @® Standard O Secure

"5000" R v

Empty field before typing Click before typing

Single line [End, Shift+H ¥ |Single v

After adding the appropriate value now, the next step is to click on the accept
button so we will click on the specific element or we can also use the enter button

from the keyboard by using the “hot key” activity. We need to drag and drop the
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“get Text” activity from the activities panel to get the specific information as we
want to fetch the ID value so we specitfy the element on the application form. We

also need to specify a message box that provides the transaction ID number.

E‘; Get Text Transaction #' oy
t tran ion =
ransaction #:§941050)
Save to

TransactionNumber

[=] Message Transaction No.

»

Text

TransactionNumber

In this demo, we have seen if the task is linear and we have to follow certain steps
one by one in a sequence so we can use sequence to develop bots and this is the

simplest way to develop an RPA bot.

8. Invoice Process Automation

Invoice Processing is a very crucial task in the finance department of any
organization and employees handle thousands of pdf invoice files every day, so it
is very important to automate this kind of high-volume business activity and
mundane tasks to make our employees more efficient in that and streamline our
projects. With the help of the UI Path Studio development environment, I will try

to mimic such invoice processing tasks.

I did some research and found that employees such as finance assistants and
account assistants are spent most of their time dealing with invoices if we will
successfully implement this kind of software application in their financial

ecosystem so we can save a lot of precious time. As we know that I am using the
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UI Path Studio environment to automate specific activities, so I will open the
studio and start a new project. We can see in the following diagram below that
how we can go to the “Home” page and access the “Process” on the right side to

create a new project.

Robot2 - UiPath Studio Community AK -
Open New Project
rﬁ Open a Local Project Process
- Navigate and open an existing project Start with a blank project to design a new automation process.
tz Clone or Check Out Library
- Open from source control repositories like GIT, TFS or SN L Create reusable components and publish them together as a library. Libraries can be
Start added as dependencies to automation processes.

Open Recent
T Test Automation

Tools Robot2 ~ 1

Start with a blank project to create a new test project
VB Windows-legacy local

i
Scrape the data from PDF file Q Template

Invoice Processing Automation Create a template that you can use to build automations that have a set of

Templates

Team predefined common characteristics

VB Windows-legacy local

Blank Process New from Template

CRM Application Automation

Settings

Help VB  Windows-legacy local Background Process

Customer Data Capturing in the CRM Form Create a process that starts in the Background and can run concurrently <
. with other processes for as long as it doesn‘t use Ul interaction.
FilteringEmployeeData

VB Windows-legacy local Mobile Testing Project P

Blank Process Create a project for your mobile app automated test cases

Robot1 Orchestration Process
VB Windows-legacy  local 2;?' >

. Implement a process through service orchestration and human
Clothing Consultant intervention as well as through long-running transactions.
Trial

VB Windows-legacy local Robotic Enterprise Framework

g

. . Create a transactional business process that follows best practices for <
First Project
large scale deployments.

Robot3
VB Windows-legacy local

)

Transactional Process

Blank Process v More Templates

The above diagram shows the main page where we create our project and start
automating it. As we know that I am going to deal with pdf files of the invoices in
this project, so first I collected 1000 pdf files that replicate an invoice file and
contain information such as price, company name, customer ID, Invoice ID, etc. I
am trying to get specific information from the pdf file and entering that particular
information into an excel sheet. I am giving the screenshot of the pdf file which I
am using in this project and there are around 1000 files containing different
information. I am automatically targeting the total price and company name for

demonstration purposes and trying to enter it into another excel file.
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INVOICE
INVOICE # DATE
2170 2017/09/29
CUSTOMER ID TERMS
279 Net 30 Days

| BILL TO

Mellicent Ivashin

Dynazzy

37 Carpenter Court
Sinilian First
560-390-2703
miveshincp@gravatar_com

DESCRIFTION

QTY (hours) UNIT PRICE ($)

AMOUNT (%)

Service Fee
Additional Services

T 75,00

1 200,00
525,00

Tharnk you for your business!

TOTAL

1725,00

As we have discussed above that we only use flowcharts in complex scenarios so

this activity is based on certain continuous steps, so we are using sequence here.

We know that on the left-hand side of the panel we can get various activities so we

get the sequence from there and drag the sequence to the middle of the studio

where we start our task.

First, we try to read all 1000 pdf files and contain that information in a variable

called “file list”, that's why we drag the assign function here in the sequence and

use this code directory.Getfiles(“1000_Invoices”,”*.pdf”)

Where 1000_files is the file path to fetch all pdf files and *.pdf indicates that the file

is in pdf form and * is a wildcard which means some sort of text behind that pdf.

26



AE2 Template

Expression Editor

Value (Object[])
1 idirectory.Ge‘tFiles(‘WDDOflnvoices","*.pdf")

Cancel

After getting all pdf files, the next step is to access all 1000 files one by one, which
means we need to make a loop here to iterate all files in a sequence. We can see

below how we create a loop in the studio with the help of the “For Each” activity.

A4
[’] For Each A
ForEach In
file filelist
(3] Body A
)
’ Start Process A

"1000 Invoices\Invoice "+counter.ToStrina+".odf" [

Tvpe app arauments here. Text must be auoted.

From the activity panel, we will drag the start process which helps us to open each
pdf file one by one. We will use the following code to access all the files from start
to end.
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Expression Editor ? O X

FileName (String)

1 |"1 000_Invoices\Invoice "+counter.ToString+".pdf" 1

Cancel

We also have to assign the counter to iterate the loop, as we can see in the image

below and we use this loop at the end of the sequence.

v

a<8  Assign

counter = counter+1

®

Send Hotkeys is a very useful function in the studio because it gives us access to
keyboard activities. If we want to capture a specific element on the pdf file so we
have to activate computer vision on each element of the pdf file so we use the
shortcut Shift+Ctrl+5. To access the keyboard, we use send hotkey function and
activate each element on the pdf with that shortcut, and then we will press enter.

|
v

=+ Send Hotkey

»

Indicate on screen

Alt Ctrl Shift Win Key

| | 5 -

-+ Send Hotkey

»

Indicate on screen

Alt Ctrl Shift Win Key

atulkaushalias@gmail.com’s...

28



AE2 Template

Now the next step is scraping the data from the pdf file, to do that, we drag the get
text function from the activities panel. It gives us the option to indicate elements on
the pdf which we want to scrap so we click on that link and try to fetch the

company name and the total price from the pdf.

[3] Company Name A

»

[T* Private: Get Text ‘text Dynazzy'

IVISHICSTIL 1V OS

Dynazzy
R Carman tar (A
[3] Scrape Customer ID K
[T* Total Amount A

The best thing about the studio environment is that it also gives us a screenshot of
that particular element so we can easily identify what information we are going to

scrape as we can see in the above image.

Limitation

We have seen how we capture information from the pdf file with the help of the
get text function but the problem is that every single pdf file contains different

information so how do robots target various information?
Solution

As we have discussed above that we use the Get text function to get information
from the pdf so when we will get the information that particular information is
added to the selector if we open the selector, we find that particular company
name is there so we need to make changes in that particular name because every

pdf file contains different company’s name, when we have to make the value
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dynamic so we use asterisk * symbol in visual basics which is a wildcard character

there. We can see below in the picture how we create a name equal to asterisk *.

Edit Selector »

<wnd cls="AVL_AVView' title="AVPageView' />
<ctrl idx="12" role="row" />
<ctrl name="*"role="text' />

After fetching all appropriate information from the pdf file, now it’s time to enter
that particular information in an excel worksheet. To type data in the excel sheet,
we need to get the “Write Cell” function from the activities panel where we need

to add certain information about the data.

[3] Export data to Excel

»

»

i Append company name data

“Scraped Invoice data.xlsx” Ca
"Sheet1” )
companvMName

= Total Amount A
“Scraped Invoice data.xlsx” I
"Sheet1" "B"+ (coL

Total

We can see in the above image indicate the write cell structure in which we need to
add some information. The first line is the file path of the excel sheet and then in
the second line we have to indicate the sheet number and on the right side, we add
this code “A”+(counter +1).To string which indicates that we have to type data in
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column A and counter+1 iterate each file one by one so it will type data into

different cells and “To string” converts all data into a string.

Key Outcomes

Bot can scrape all important information from the pdf invoice and type that
information into an excel sheet without any human intervention.

It can process all 1000 pdf files in less than 10 minutes.

After implementing this kind of RPA system in the financial ecosystem we
can boost productivity and streamline our projects.

It boosts the morale of the employees because now they can do some
decision-making acidity instead of doing data entry kind of boring job
whole day.

Hilti is a global manufacturing company and I got this information from the
finance team of Hilti that they have to process 3700 invoices every month
which means our bot is capable enough to accomplish the such task in a few
minutes.

Case Study (Uber Automation Journey)

Uber is a great example in front of us who is taking help from the RPA to

streamline its projects, coordinate operations worldwide, and ensure regulatory

compliance. Uber started its automation journey with financial services where it

uses RPA in invoice processing for its global operations. With the help of

Accenture, Uber has developed the global strategy for RPA because processing

invoices in the USA require different procedures than in other regions such as UK

and China. RPA also helps Uber in regulatory compliance and follows all

standards while automating processing. Automated business processes have had a
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significant impact on Uber’s operations and revenue, we will discuss some of the

key outcomes below.
Key Outcomes

e After three years, Uber has more than 100 automation bots, which saves
Uber an estimated $10 million per year.

e Able to automate invoicing for around 80 customers across seven main
portals.

e Raises customer satisfaction.
e Decreases error.

e Started with 20% invoices with automation two years ago and are now able
to automate 70% invoice processing through RPA.

9. Email Automation

We have discussed above that how RPA emulates human actions in business
processes and helps us to extract important information from pdf files. Here in this
bot, we build email process automation so that when we will get invoice pdf
emails from the supplier, they will automatically be saved in the specific folder.
After implementing this kind of bot in the business process, we don’t need to open
inboxes again and again or download invoices one by one so we can save a lot of
precious time and energy for the employees. This is the same process we can use in

sending emails to the senior managers or stakeholders.

In RPA email can either work as an input to the process or an output to the
process. In input, it can read the mail’s body or subject line from the inboxes and it
can also download attachments automatically, on the other hand, as an output it

can send emails to others. If we type mail in the activities panel so we find that Ul
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Path is providing us with various tools to deal with email and this particular
package is designed to facilitate automating email-related tasks, it covers various
protocols such as IMAP, POP3, or SMTP

9.1 IMAP (Internet Message Access Protocol) It is only used for reading
messages but it also provides some other functions as well, such as
moving messages from one folder to another.

9.2 SMTP (Simple Mail Transfer Protocol) We use this function to send
messages.

9.3 POP (Post Office Protocol) It is mainly used for reading messages and
most email servers support this function.

9.4 Exchange It is a Microsoft Enterprise Email solution. It provides us with
lots of features such as deleting mail, getting emails, sending emails, and
moving emails from one folder to another.

9.5 Outlook It works with the desktop application API and it can integrate
automatically with outlook if it is available in the system. It is the
simplest method to use because it doesn’t require any configuration.
With the help of this function, we can send emails, get emails, and move
emails from one folder to another.

Saving Email Attachments with Outlook

In this demonstration, I'm going to use the outlook method which is very simple to
use and we don’t need to provide any configuration in that so I will try to

download attachments from the inbox in a specific folder.

As we know that we have to start our project in the studio with the process option,
from where we can start our project with a given name. The next step is to drag a
sequence for the required activities and as we are using the outlook function in this
project so we need to drag the “Get Outlook Mail Message” function, then we need
to provide a variable for this so I am creating a variable named “MailMessages”
which is a list mail messages data type. When we open the properties panel on the

right side of the main page so we need to provide the “Inbox” name there in the
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input section as well as a number, for instance, I want to target the first 50 emails
so I am providing 50 in the options section and there are other options available for

the filtering purpose which we can use in case of a certain condition.

7
f

2

Bl COMMON | s ieeeesstss s seeseass e i g
DisplayMName Get Outlook Mail Me \\
TimeoutMS Specifies the arr jn~]

E Input '§
Account The account use E
MailFolder “Inbox” THT

E Misc g
Private 1 §
E Options B:'
Filter A string used as f
FilterByMessagelds Returns only tht %ﬂ
MarkAsRead 1 %
OnlyUnreadMessages ] gl
OrderByDate NewestFirst o
Top 50 %

E Output U%D
Messages MailMessage %

=

The second step is creating a loop to get each file one by one from the email so we
need to drag the “For Each” activity where we provide the variable
“MailMessages” which we have created earlier and in the body part we will use
“Save Attachments” activity to save all files in a corresponding folder. After
successfully running the code we can check in that particular folder that the

attached files from the mail are automatically downloaded.
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[1 For Each A
Forkach In
item MailMessage
[3] Body A

>

é.? Save Attachments
item

"Attached files"

9.6 Retrieving Email with IMAP

IMAP is another method to deal with emails so in this project I am going to use
IMAP to retrieve unread emails from the inbox. First, we need to save Gmail
credentials so we drag the get username activity in a sequence and supply the
username and password to the credentials. We also store those particular

credentials in a variable named Gmail Credentials.

@ Get Username/Password A
Credentials source
Credential Manager (Local) b
Saved Credentials
GmailCredencial hd .{O,:_::,

Saved for later as

GmailCredencial

As we know that we are using IMAP in this project so we drag the get IMAP mail
messages from the activities panel likewise we drag get outlook mail messages in

the previous project. We need to supply the appropriate credentials in the
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property panel as given below in the picture such as server, port, mail folder,

password, etc.

Properties v =

UiPath.Mail.IMAP.Activities.GetIMAPMailMessages

ClientVersion
Email
Password

SecurePassword

& Misc

Private

El Options

DeleteMessages

FilterExpression

DisplayName Get IMAP Mail Mes
TimeoutMS Specifies the a

El Host
MailFolder “Inbox"
Port 993 [l
Server “imap.gmail.ct

El Logon
ClientName Specifies a val

Specifies a val
GmailCredenc
GmailCredenc

The password

[

L]

Returns only ti

saiadold ,{ S80IN0SaY 86~

Aoysoday Palqo @ la10|dx3 3s8] t}? auIInQ

FilterExpressionCharacter...  "US-ASCII"

L mrm el lendiratar varkhat

The next step is the iteration of all the emails which meet the condition so we use
for each activity to create a loop and then set a condition with the help of the if
activity.
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["1 For Each

ForEach In

RetrievedEmail EmailsList

[:] Body

& If

Condition

RetrievedEmail.Subject. ToLower.Contains("Invoice™)

Show Else

>

»

>

In this condition, we set retrieved emails with the subject where the subject

contains the invoice so it can target only those emails. We are using “to lower” to

help the bot to work with the small and capital letter because it is case-sensitive.

The last step is to save that particular information from the email and save

attachments in a specific folder. We create a new folder named Data to save the

emails and attachments and then we supply the file path to the folder. If we run

the bot and then check the data folder so we can find the information of the email

and attachments successfully saved there.

»

[:] Sequence

7 Save Mail Message

>

RetrievedEmail

"Data" [

»

(], Save Attachments
RetrievedEmail

"Data"
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Case Study (Major Retailer & Accelirate)

The account payable (AP) task is a very critical task in any organization’s finance

team and companies manage thousands of invoices every month. Invoice

processing is a real burden on the retail companies in the USA and especially the

invoices come from the gasoline and freight vendors, which arrived at a rate of 200

to 500 per day on average. It is a very labor-intensive task to deal with such a sheer

quantity of invoices manually. Accelirate and UI Path partners created a solution
combining RPA with Optical Character Recognition (OCR) and UI Path document

understanding, which helps robots how to extract, interpret and process data from

a wide range of documents. This solution includes six steps.

1.

A bot reads emails containing invoices The bot only targets those emails
which contain attached invoices and then it saves the file into a specific
folder for document understanding.

Bot splits the invoices The second step is to split the invoices uniformly
with the help of OCR so it’s easy to identify elements on the pdf.

Extracting the data, the bot uses OCR and machine learning to extract
useful information from the file such as company name, price, customer ID,
etc. then it can use appropriately with that information.

Moving the data to a queue Bot follows a 95% confidence rate and if the
extraction meets this level so it will move the invoices to a queue for
payment processing.

The Bot repeats the whole process The bot repeats the process from one to
four until each invoice has been reconciled.

Generating reports After the reconciliation bot generates the report that

how many items were processed and all this information recorded for
bookkeeping purposes.
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Key Outcomes

e Bot automatically downloads the pdf from the email so we don’t need
anyone to check the email and download files from there.

o [t triggers when we get the new mail.

e 7000 invoices processed monthly.

e 30 seconds spent on each invoice which was previously used to take around
3-5 minutes.

e 160+ hours saved monthly.

* 95% confidence score for invoice processing with machine learning model.

10. CRM Automation

CRM stands for Customer Relationship Management which helps companies in
marketing, sales, customer service, and support. Collecting accurate customer
information is one of the most important aspects of customer relationship
management and this technology has been widely embraced throughout the
business worldwide. Building long-term relationships with customers to grow
your company is the primary goal of CRM. We use this technology in the cloud
where teams record and analyze the interaction between the company and the

users. It is a business strategy for managing relationships with potential customers.

We use CRM to record customer information such as email, address, unique
customer ID, phone number, etc. so it gives us a better view of our relationship
with a particular customer over time. We can also use CRM in customer
segmentation and customer preferences which helps companies to target the right
customer with the right product.
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Here in this project, I will try to add customer information automatically in a CRM
application form. First, I am taking some random customer data in a CSV file
which I am going to add automatically to the CRM application form with the help
of RPA.

We will initiate our project from the process function on the main page of the
studio and then we drag the sequence for adding processes. The first function we
need in this project is the “Read Range” activity which we will get from the activity
panel. Read Range is a very useful function to read a CSV file so we use this
function to read our customer information from the excel file. After providing the
tile path we set sheet number, which is sheet 1 in our case we also need to provide
a variable here to contain the data so I am creating a variable named customer data
which is a data table data type. The second step is to open the CRM application
form where we need to add that particular information so we drag “Use
Application” from the application activity, we need to provide a URL there so the

bot can open the browser automatically.

>

Read Range

"customers.xlsx” (|

"Sheet1”

Browser URL

"https://www.theautomationchallenge.com/crm™

After opening the browser now, we need to create a while loop so the bot can fetch
each customer’s information one by one so first, we set the condition Row Number
< Customer Data. Rows. Count, which refers to each line of the table, and the loop

will run until the last row. We also have to create a variable here so I am creating a

variable called Row Number which is an int32 data type.
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Now we start typing the information in the CRM application form so for that, we
use the “Type Into” function from the activities panel and here we need to provide
the exact element where we want to type that particular information so it provides
us a click button where we target that particular element. We can see in the
following code how we are providing the element to get that particular
information from the dataset in which customer data is a data table and then the
row is giving the reference for each row number and the first column is the first
name so we are providing that column name in the code and then at the end, we

convert all the information into a string by using “ToString” code.

Expression Editor 7 O X

Text (String)

1 ICustomersData.Rows(RowN umber)("first name").ToStri

Cancel

The same code we can apply to the last name column as we can see below.

¥

[} Type Into 'Last’ A

FIrst:

Last: 10}

-~

Type this ® Standard O Secure
CustomersData.Rows(RowNumber)("last name' & ~

Empty field before typing Click before typing

Single line [End, Shift+H ¥ | Single A

The third step is a bit challenging because we have two options here male or

female and we have to click appropriately so we use the if function here where we
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set a condition if the gender is female so click otherwise click on the male, another

side.
& A
Condition
CustomersData.Rows(RowNumben("aender”.ToStrina = "Female”
Then Else
[:] Sequence A [:] Sequence A
5 Click *checked’ A 5 Click 'unchecked' A
- -
Male Fefale Gender: Female
Click type Mouse button Click type Mouse button
Single ¥ | Left - Single v Left v

The next column is the address so we write the same visual basic code to get that
particular information from the dataset and then after clicking on the element we

provide the exact space where we want to type that information.

E‘]@ Type Into 'Address' A
b =
Address: o
Type this (® Standard () Secure

CustomersData.Rows(RowNumber)("address"). & ¥

Empty field before typing Click before typing

Single line [End, Shift+H ¥ | |Single v

We will write all the visual basic code for all columns in a sequence one by one and
also provide the exact space of the typing by clicking on the CRM application. At
last, we need to click on the add button to save that particular customer
information so here we use the click function and provide the exact element for

clicking, then we will start our loop to iterate all the rows one by one in which row
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number is a variable that we created earlier and “row number + 1” refers to the

iteration that it will move further by adding one.

25 Click "Add" A

Click type Mouse button
Single ¥ | Left v
a=B  Assign
RowNumber = RowMNumber+1

Now if we run the code so we can see how it is filling all the customer’s

information in the CRM application with high speed and accuracy.
Key Outcomes

e Bot will trigger when we will get new customer details.

e It can enter a massive amount of customer data automatically.

e  We will get a high level of accuracy and speed.

e We can target the right customer at the right time with the right price.
e It will optimize customer satisfaction.

e It will increase sales.

Limitations

We can say that the after automating CRM application we can save a lot of
precious time but there are certain limitations of this application such as if we want
to update a customer’s data so, in that case, we need to do it manually but as I
mentioned before that still lot of research going on so maybe in future, we can even
add some automation function which can automatically update every information
from the customer datasets such as addresses and phone numbers. We can even

use some functions such as triggers which we use in SQL servers in the data
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warehouse management so that particular triggers can automatically update the

data values and refresh all the data.

11. Data Filtering Automation

In this section, I am going to work mainly with datasets that how we deal with
datasets with the help of RPA, and how we automate certain tasks such as data
tiltering and merging data based on certain conditions. I will build an RPA bot
with the help of UI Path Studio which helps us to retrieve specific information
from the dataset. This particular bot is perfect for HR, Finance, and other
departments of the organization where they need to deal with a massive amount of
data. For instance, if HR wants the information of the employees who join the
company in a certain period or wants to retrieve information of those employees
who earn a certain amount of salary, etc. so in this kind of activity we use data
filtering bots which fetch all the specific information within few seconds after one
click. Even in SQL, we need to write an appropriate clause to retrieve that
particular information but these RPA bots can provide all the information without
writing any code and we can also change the conditions of the bots and use one bot

in many ways according to our needs.

Here in this project, I am going to filter specific information from the dataset so
first I got some employees” data which contains information such as Name, Age,
Income, Work, etc. then we will set a condition and retrieve information based on
those criteria. Since we are going to work with an excel file and we have to read the
excel file so we use the “Read Range “activity which is quite useful in this kind of
project. After getting the read range activity from the activities panel now we have
to specify the file path to the data folder also, we need to supply the sheet number
which is sheet 1 in our case and we leave the range section blank because we target
the whole range in the sheet. Since there are headers in our dataset so we checked
the header property to identify that. We need to create an output variable to

contain that data.
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o000
Read Range A
"data\Emplovees300.xlsx" |
"Sheet1" Ranae

|

Secondly, we use it to filter data table activity to set a condition. If we click on the
tilter wizard button so we get a table-like box where we customize our conditions.
In the first column, we need to provide the input data table name as well as the
output data table name. In the filter row, we need to provide a specific column
where we want to set a condition and there are various mathematical operations

that we can use in our condition such as greater than, lower than, addition,
multiplication, etc.

Filter Wizard ? O x

Input DataTable InputD1 Output DataTable InputD1
Filter Rows | Qutput Columns

Rows Filtering Mode
@ Keep (O Remove

Column Operation Value

"Age” < v | 30.00 x |+
And | "Income" > ¥ | 100000.00 x | +

The next step is building a data table to store that filtered information so we drag
and drop the “Build Data Table” activity. After building the data table now we use
it for each activity to iterate each row in the data table and extract only the
information which meets the criteria. We use the “Get Row Item” activity which
outputs the specific value from the current row.
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EF For Each Row

»

ForEach | row in | InputD1

Body

>

[:_] Body

EF Get Row Item

»

row

gﬂ Get Row Item

»

row

We use the assign function to extract the information from a certain cell. We define
the new variable named income and then we need to write the visual basic code to
fetch that particular column Row. Item array (4). To string where 4 indicates the
income column, it is the fifth column but counting starts from 0 so we use 4 here.
We use to add data row activity to add the data into the new data table variable.
We save the new file by using the excel application scope then specify the excel file

and then add write range activity as we can see in the picture below.

E[ Excel Application Scope A
"data\Results.xlsx" .
(3] Do AR
=3 Write Range A
"Sheet1” “ATT

NewDT

Key Outcomes
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e We can fetch any information within a second from the huge datasets based
on certain conditions.

e We can use one bot in different cases, just we need to change the condition
from the wizard panel.

e After developing a bot, we don’t need to write any SQL code or any clause
to fetch certain information, with one click we can retrieve appropriate
information as we set in the condition.

e Bot is capable enough to process a massive amount of data within a few
seconds.

e It will Boost the productivity and morale of the employees.

e Free up time for employees to be more innovative or creative.

12. Conclusion

In conclusion, we can say that the RPA is evolving day by day and occupying
every single industry. It enables companies to boost their productivity and reduce
their operational cost. We have seen that it is making our employees more efficient
and we can even streamline our projects with the help of RPA. In this project, first I
have discussed the lifecycle of the RPA and how we implement such an
automation tool into real business scenarios and I have also discussed various
phases of the RPA such as the Discovery phase, solution design phase,
Development Phase, and Deployment phase. Lifecycle is a very crucial part of RPA
project management and we have to follow every single step one by one in a
sequence. | have explained the architecture of the RPA and how we use the Studio
environment to develop bots, Orchestrator to manage attended and unattended
bots, and various layers of the RPA. In Bot development, I have explained every
single component of the RPA and how we use Studio and visual basic
programming to develop such bots. I have covered various functions in the various
departments of the business such as Marketing, HR, Finance, Administration, etc.
where we implement such technology to automate mundane repetitive tasks. I was
successfully able to automate invoice processing tasks in which my bot is capable
enough to automate invoice-related tasks in a few minutes. I got one thousand
invoice PDF and then automatically get the information from the PDF files and
enter that particular information in the excel sheet so RPA bot is able to perform

such task in less than ten minutes whereas human operator will take so many days

47



AE2 Template

to accomplish such tasks. RPA is giving us a high level of accuracy whereas

humans are prone to make mistakes. Automation frees up time to focus on other

strategic initiatives such as developing better customer relationships and

delivering high-quality services. We can say that it is still a grey area and with a lot

of research going on in this particular domain of Al, we can see outstanding results

in the future with the help of RPA and It will put a significant impact on

businesses.

13. References

e RPA Lifecycle [Online] Author: Sahiti Kappagantula
https://www.edureka.co/blog/rpa-lifecycle

e RPA Architecture [Online] Author: Sahiti Kappagantula
https://www.edureka.co/blog/uipath-rpa-architecture/

e Bot Development [Online], UI Path Associate Training
https://academy.uipath.com/learning-plans/uipath-rpa-associate-

certification-training

e Introduction, [Book] Intelligent Automation: (Book October 2020), Authors:

Pascal Bornet, Jochen Wirtz

e Debugging, Methodology, Types, Introduction, [Book] The Robotic Process

Automation Handbook: A guide to implementing RPA systems, Author:

Tom Taulli
(Book 29 Feb 2020)

e Invoice Process Automation, CRM Application Automation, Flowchart

[Online], Author: Leon Petrou, Future RPA
https://www.futurerpa.com/

48


https://www.edureka.co/blog/rpa-lifecycle
https://www.edureka.co/blog/uipath-rpa-architecture/
https://academy.uipath.com/learning-plans/uipath-rpa-associate-certification-training
https://academy.uipath.com/learning-plans/uipath-rpa-associate-certification-training

