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1 Abstract

In a software development project, it is a natural process for several developers and testers to work on
different modules. Each developer or tester will be assigned a different module, so it is extremely important
to test and build the modules to ensure they work seamlessly with each other, with zero bug interference.

Frequent changes in code? Multiple code check-ins? Manual testing? Multiple integrations? Continuous
Integration (Cl) is here to rescue.

Clis a practice that requires developers to integrate their code into a shared repository frequently, which
leads to multiple integrations per day by different developers. The goal here is to ensure that every change
in the code is built and tested immediately by an automated build, which in turn gives an instant picture if

something breaks.

This white paper will explain how we achieve continuous integration & automation, using Selenium as test

automation tool, Jenkins as Cl tool, GitHub as a shared repository, and JIRA as Defect management tool.

Major takeaways from this paper would be adoption to part of Devops, its seamless integration, and
automation process and its benefits.

2 Infroduction

Over the last two decades, software industries are following a traditional way of delivering frequent changes
in software development process, which has its own limitations/problems like missing on deadlines, more
time to market, poor quality of product, etc.

With technology innovations continuously growing, overcoming some of these limitations, software
industries have caught up with the latest digital trends. One of which is Continuous Integration, which is an
emerging game changer and surpasses the challenges faced with traditional software development

process.

Continuous Integration (Cl) primarily deals with the automation of development processes, and build/code
integration/test automation. Cl becoming such a well-accepted development practice, has also proved how
much more productive the development process can be with automation. It has become the catalyst for
continuous delivery (Cl) practices - extending the automation through the entire software pipeline, through
staging and into production.

This paper is intended for beginners to get the overall understanding of Cl, Continuous Deployment and
Continuous Delivery, how small/large enterprises leverage CI/CD, and how the road to Continuous

Integration/CD is paved with its own set of challenges.
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3 Problem Staterment

Traditional way of delivering rapid changes in software development projects consists of:

‘Release Meetings’

where everyone takes Multiple Integration
Intermittent Code working only on Go- No-Go decision of and operations
integration developer machines the build problems
- - - -

v v v

Slow release cycle Lot of manual QA Manual Staging and
testing Production

deployments

All these results in poor quality of the product, more time to market, more cost, less customer satisfaction,

and ultimately adding less value to business.

4 How to solve this?

Continuous Integration is here to salvage from all these problems. Cl is way to increase code quality by
continuously integrating the code of different developers on central repository. Cl servers trigger build and
compilation processes automatically, and notify as soon as something goes wrong. So our tests
automatically get executed as and when there is a change in the code. We can have Cl server automatically
deploying our code to staging and production, if all the tests in given branch are green. This way we can
achieve faster build execution, early detection of bugs, increased code quality and faster time-to-market.
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5 Overview of Confinuous Imtegration

"Continuous Integration” or “Cl” is a concept, which has been taken as a standard or a parameter nowadays,
within our IT services and development. The concept of continuous integration means automating the
overall deployment process for an application, after a code has been committed, so as to identify and
address the pain points before they become serious issues. So each time a product code is developed, it
goes through an automatic Cl process. There are several tools for Continuous Integration to help trigger
these builds and tests.

Deploy
to Prod

Test

Deploy to

Staging

6 Confinuous Infegration Practices

To make up effective Cl and to work above processes smoothly, we have to have some standard practices

to be followed from the beginning of our project.

Maintain a single-source repository - Keep the build fast

Make your build self-testing - Make it transparent

Automate the build - Testin a clone of the production environment

Everyone commits to the mainline every day - Make it easy for anyone to get the latest
executable

Every commmit should build the mainline on an

integration machine - Automate deployment

Fix broken builds immediately
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/  Confinuous Testing

Continuous Testing is integral part of Cl process. Each time some code changes happen and checked in into
a shared repository, an automated test suite run, which is developed using any automation testing tool like
Selenium. This complete process can be achieved using Cl tool like Jenkins.

8 Selemum - An Autormation Testing Tool

In order to create automated testing in a Continuous Integration (Cl) environment, with the objective of
creating a Continuous Testing (CT) flow, we need to familiarize with automation and testing tools. There are
lots of tools and techniques that can be integrated in a Cl environment. One of the widely used open source
tools is Selenium.

Selenium automates browsers support different languages like Java, Python, Ruby, php, perl and javascript
with different browsers and operating systems. We use Selenium in conjunction with continuous
integration, to ensure web applications are automatically tested via scripts as opposed to manually. Selenium
can be used with TestNG, which is a rich testing framework and used for reporting, parallel testing, grouping
test of cases, etc.

9 Selemum and Maven Integration

Apache Maven is a software project management and comprehension tool. It is formally known as a Build
tool. Based on the concept of a Project Object Model (POM), Maven can manage a project’s build, reporting
and documentation from a central piece of information that is called Central repository. Maven has its own

repository, where it keeps all plugin, jars, etc. in commonplace in.m2 repository.

Relation with Selenium:

Maven project can be created for writing script and creating dependency-using POM.xml once dependency
is set, Maven will download all the dependent jar files automatically. Maven also automates process of
creating initial project structure.

L5 Project Explorer 2 PEES|& ¥ = 0O

= _':3- SeleniumProject

(B src/main/java

(B src/main/resources

4B src/test/java

B src/test/resources

.-'n Maven Dependencies

G- @A JRE System Library [JavaSE-1.8]
B sre
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Key components of pom.xml file:

Project configuration details

Information such as name of the project, artifact id, group id, xml file path, plugin details like Surefire plugin,
fortysix plugin to send an automatic email after build success, etc.is mentioned in pom.xml file as depicted

below;

iproject smlns="http:/ /maven.apache.org/POM/4.8.8% wmlns:xsi="http: . w3, org/ 2081,/ ML 5chema-instance™ xsi:
<modelVersion»d . 0.9¢ /modelVersion>
{gchpIdﬁcal{jgchp!da
<artifactid>SeleniumProject</artifactid>
cversion»@.8. 1-SMAPSHOT</version>
name>USCI- SelenivmProject</names

¢<packaging>»jar</packaging>

<properties:
<suiteXmlFilexsrc/main/resources/testng.oml</suiteXmlFiles

¢!-- Suirefire plugin to run xml files --»
<plugin>
<groupld>org.apache .maven.plugins</groupld>
cartifactld-msven-surefire-pluging/artifactlds
¢version»2.18.1</version

Dependencies

Dependencies are the libararies, which are required by the project. For example Log4j jars, Apache Poi jars,

Selenium Jars, etc. Dependencies are mentioned in the pom.xml like this.

<dependency
<groupld>org.seleniumhg. selenium< /grouplds
cartifactid:selenium-java</artifactIids
{version>d. 4.8< / version?
< /dependency >

<dependency>
{groupldrorg.testng<s/groupld:
<artifactld>testng<s/artifactId»
<version>6.B</version?
<scopertest</scoper

<fdependency >

= <dependency>

{groupld>org.apache.pol</groupld>

cartifactIdbpod-oomml</artifactId>

<version>3.B-betad</versions
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10 Jenkins: Continuous Imfegration Tool

Jenkins is a leading open source continuous integration server built, with Java. For the last few years, it holds
the top position in DevOps toolchains due to being free, open source and modular. It is used to build and test
software projects continuously, making it easier to integrate changes to the project. It can execute Apache
Ant and Apache Maven-based projects, as well as arbitrary shell scripts and Windows batch commmands. It
provides hundreds of plugins to support building and testing any project, virtually.

Advantages of Jenkins

- Continuous Integration and Continuous Delivery

As an extensible automation server, Jenkins can be used as a simple Cl server or turned into the continuous
delivery hub for any project.

- Easy installation

Jenkins is a self-contained Java-based program, ready to run out-of-the-box, with packages for Windows,
Mac OS X and other Unix-like operating systems.

- Easy configuration

Jenkins can be easily set up and configured via its web interface, which includes on-the-fly error checks and
built-in help.

- Plugins and Extensible

With hundreds of plugins in the Update Center, Jenkins integrates with practically every tool in the
continuous integration and continuous delivery tool chain.

- Distributed

Jenkins can easily distribute work across multiple machines, helping drive builds, tests and deployments

across multiple platforms faster.

Because of all above advantages of Jenkins, it is preferred over other Cl tools, which are mentioned below.
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Advantages of Jenkins

Apart from Jenkins, there are several tools for Continuous Integration, and most of them are open source.

- Cruise Control - Buildbot

- Bamboo - Travis Cl

11 GIT: Version Control Systerm

Gitis the most widely used modern version control system in the world today, which allows multiple persons
to safely work on the same project, without hampering other team members. Git is free and open source
designed to handle everything from small to very large projects, with speed and efficiency.

It is distributed and disconnected ie. every checkout is actually a clone of master repository and every
developer has its own repository with its own branches and own commits. We can clone working the copy
of a local repository from Git server, which can also add and commit the test scripts that are developed locally

and push our changes to the Git.

Git is also used by the Ops team as a version control for automation to store scripts, tools and software
configuration.

The most important concept of Git is Branching and Merging. Developers can work on their own feature
branch without disturbing others work. Branches are very easy to create and merge back. Since these
branches are local, these can be used all the time.

Pictorial representation of Git Usage:

Developers make some local changes and commit these changes locally using ‘git commit’ command.

Before Pushing

Origin/Master
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These local changes can be shared with the team and sent to the central repository or master branch, using

'git push’ coommand as depicted in the below fig. Another team member can now retrieve the changes using
‘git pull” command.

After Pushing

Origin/Master

Branches are the widely used feature in Git. Developers work on their own feature branch so that they don't
disturb anyone else who is also implementing some features. As shown in the given diagram Master branch

isin blue, a little feature branch in purple and big feature branch in green. At some point, these branches are
merged to master branch using ‘git merge’ command.

Branching and Merging

Origin/Master
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Other Version Control Tools

- BitBucket - Mercurial

. SVN - Bazaar

12 How Does Confinuous Integration Work?

Here Cl practices and usage of Jenkins is explained in detail to achieve effective and smooth continuous integration.

Maintain a Code Repository

Software development project involves multiple developers constantly working and pushing code files, that
need to be orchestrated together to build a product. The best practice is to keep a revision control system or
tool in place that helps the team to keep the latest and clean code in the repository at any point in the

development process. Below is the snapshot of Github, where codebase is placed.

= Sapaan / Demo & Watch= 10 e | 0 Yrok 0o
£y Code Hguas @ Pl feguiedts 0 Prigéects 0 W'k G bl [Fifscjiid =
Sapana demao Edit
2
{0 5 commits V¥ 3 branichees 0 releases A 1 contribator
manter = Mew pualll recpuet Create new file Upload fileu Firad file
Kejadiwal Merge branch ‘newfestured Clane with HTTPS &
Uk Gt or chackout with SVH using the web URL
README.md =t
| mttpsisiglthes. conrSapasn/Deno. gt 1B
e abure ix v fpatune — }
test.bal
Opan in Deskcboge Download ZIF
EE README.md

Automate the Build

The key aspect is to avoid keeping everything in the automated build. The build automation ensures that the
development team only works on the latest source code from the repository, and compiles it every time to
build the final product. We make Jenkins to periodically pull the project’s source code from the remote Git
Server by installing GitHub plugin, and by specifying the source code path of project in Source code
management section of Jenkins.
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Source Code Management

Source Code Management

Repository URL | hitps-figitwb comdSapaan/Dema.gi

- MO - r = Add

Credentals

Advanced...

Keep Automation test suite ready

In order to execute our test cases automatically in build process, we should keep our test suite ready. Here
Selenium Welbdriver is used with TestNG + Maven and test cases are automated using Hybrid Framework.

Once Maven is integrated with Selenium, pom.xml file is created where all project configuration details are

mentioned. It also provides initial folder structure as below.

[ st bt e Eriper I %]
Fia Nde Zowcs Plesgete Jasch P Bun  Wedos  Help
Lo el | T Oivn's EH R T e R i N AR e 2 i B [ deea il 5 Dabuny
Pl Frplimss =  Sbivmarrifiy. il | . - & Fri - I Wi, i A1 Kby & 1| K il - F e =0 &
B e sreopi rot e SHEER s immvn | e e o I S D o e P e B e L P e ferm s e e s e hewai et bosa “Pritp :l a
i =1y ; LK f » :
e i
w : T e,
B mchmbip B0, L - SREFSRET =
D ] i G D - Bk b P e T
u Ee Bl Cagerndian oH =
= Eh WL e Ly = ]
o q
—— i l.""..'_.."'.|W'c‘|..':.l:"‘.l‘._' “
£ britowipad 2
R m -—
& = st P nct 2 .:_T.N.‘“..-.Nq._- arnd ot B =]
¥ Veibagerrd et e T
- i
¥ e gt Y
LzFrogres Fllen e’ el B8 _LELWaLa' jeves
A
i ol g g D] ey ] e o g
. 1 founlevdum: een /o f
L 2 LA
g Arting
ditmwing
.8
(F]
=)
X l =l
Charreara [ P Fetin Pl puirrs
niubda e v Dl
| ! i S0P
&
) .E...!L. _1 E.m .'I;.-f' "{ T
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After execution of the test scripts, it is very important have a snapshot of our execution status as in no. of test
cases passed, failed, skipped, time required to run the test, etc. Extent report, along with TestNG, helps us for

providing this status in very user-friendly way as shown in the screenshot below.

: o Open the browser
il it 'T_]m.:.'[--"]
. 00000 ©0000060
Upem e browaw S TSl SPUPME bEtas
YT LT ] g Dpaiet vl browsae i purksed

e .
Tob 2agH

Make the Build Self-Testing

For self-testing code, we need a suite of automated tests that can check a large part of the code base for a
bug. A good way to catch bugs more quickly and efficiently, is to include automated tests in the build
process. The tests should be able to be kicked-off from a simple command and to be self-checking. Here
executable pom.xml path is given build section of Jenkins.

Pre Steps

Add pre-build step -

Build
Root FOM CAUserslu 086 56 Tworkspas e SelermumPropec tipom xmil L2
Goals and oplions clean test L2
Advanced...
Keep the build fast

If the build is slow, then it would indicate a problem in the entire Continuous Integration process. Cl ensures
that the builds are fast, and always limited to duration.
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Scheduling Build

Jenkins has an ability to schedule the builds based on different configurations. From Build Triggers, Jenkins
can monitor the repository and start a build whenever any changes have been committed by choosing Poll
SCM option and entering syntax of cron. We can also schedule a nightly build by selecting a periodical
option and providing cron pattern. Project can also be built after other projects are built successfully through

‘Build after other projects are built’ option.

Build Triggers

S e e eswrwep Lw Qo Eere wewsErmp

Build after ciher projcts are bult

-

Build peniodeally
Build when a change is pushed to BitBucke!
GitHub hook trigger for GITScm polling

* Pall SCM

@99

Fehedule HOo=**0

Would last have run at Sunday, August 6, 2017 12:58-22 AM IST, would nead run at Sunday. Aogust 13, 2017 12.88:22
AM IST.

Hpnond: Pl -Cormmal hooss L]

Verifying the Latest Builds

To verify the status of a build, once the build is triggered, we can check for the console output. It will show
something like the below image, which has information like who started and from where the build is

triggered, and build success or failure status, etc.

() Build #43 (Aug 11, 2017 2:27:34 PM)

[
25 No changes
PR

'\-Ji“ Started by user Anup Smah
L ¥

|j Tesi Begull (no failures)

Module Builds

@ USCI- SelenipmProsect 1 min 20 see
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OCunsole OQutput

Searted By wier Anep Singh

Bullding in workspace {:\Jenkinvworkipaceidelenive
Ko emajls were triggeced.

Parsing FOMs

Establiskhed TOP socket on &3268

[SeleniumProject] $ “CiVProgrem Files\Jave jdkl. 8.8 _1217binSfave™ -cp “CiProgram Files (uB6)\Jenkins\pluginsimeven-plugin’is
INFLlibvmavends-sgent-1.11. far;;C: Wsers\widas9e 1 Downloads \ spache -maven-1. 5.8V boot yplexus-classworlds -
2.5.2.JarjCo Wsers wiRBEs 634 Down 1 oads \apache -maven- 3. 5.8/ conf/ logging™ jenkins.maveni.agent.Maveni®iain
Ci\Users Wwidseded\Downloads \apache -maven-3.5.8 “"Ci\Frogram Flles (x86)%\Jenkins‘\war\WEB-INF\lib\remoting-3.7.jar" “Ci\Program
{xB&} Jenkinsypluginsmaven-plugin\WES-1HF \ 1ib\mavends - interceptor-1.11.Jar® “Ci\Program Files (x26)\Jenkins‘pluginsimaven-p
INFilibYmavend-interceptor-commons-1.11.Jar® 63258

cmma[ JENCING REMOTING CARPACITY |sssichannel started

Executing Maven: -B -f CriUsers\ulB86963 \workspace'SelenivaProjectpom . xml clean test

[mFD] Scannimg for projects...

Publishing Execution Reports in JIRA

We can publish automated HTML reports in JIRA through Jenkins, by installing HTML Publisher plugin, and
by configuring Zephyr for JIRA Test Management plugin as a post build action. Provide report URL path as a
post build action in ‘Publish HTML report’ section.

Post-build Actions

Publish HTML reports

Reporis n

HTML dargciory lo archive CWsersiu 1 08696 Nworkspac e\ SeleniumPrope fest-outpu
Invdex page]s] report htmi

Index page titefs] (Optonal)

.,

Report tithe Extent Report

Publishing options...
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Provide Jira URL in "Publish test result to Zephyr for JIRA' section as post build action as below:

Publish test result to Zephyr for JIRA “ i
JIRA URL hitp:/fjira. quycarp.com + @
ProjectName  Marsh EMS | @
Varsion Unschedubad v 8
Cycla Mew Cycle v B
Cycle Duration | 1 day ¥ 'ij
Cycle Prefix L2

Test Results will be published in JIRA:

FLTERS
Search Save a3 ¥ =
P¥ EFMED FLTERS
B pertgidt & PROF AMD Iaeriea @ V1 ARD cptehims s (Cyok_Wed 17, D515 8317 FAX el -
118218 S =
1! [l K | [T ] I oM Verssmn £ i
. e oo PR comoetzepy BRI AGRETSESAGPO. 1O ; = a1
17 = 64
217 Fa
MAMAGE XE CUTION
FRLTEHE e = R R e Appd Py a [ Pass |
17, 3c
i o7
BLH i L ok
FRLTER 17, 2015 186
X1TF -
_— B

Emails can also be triggered to a respective person after every build run by providing some email
configurations like SMTP server, Port no,, username and password for authentication in ‘Email notification’
section in Jenkins as follows:
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E-mail Natilication

SMTP serder i 24253 meshme com

Dafaull user g-mail suffix

= @ @

¥ Use SMTP Authantication

Liser Hama

Passwond

Use S50

o

SMTP Porl

1025 L

Automatic Deployment to Staging

Automated deployment allows developers to push the product to various environments quickly and save a
lot of time. This can be done through ‘Copy artifact’ and ‘deploy to container’ plugins of Jenkins. Here we
have created a separate job (Deploy to staging) to deploy the application to staging environment, which is a

Tomcat server. In the Copy artefact section, we need to give project name and artifacts to copy as shown
below.

Build

Copy artilacts from another project

Project nama packags 0

Whach buiid Ll sucoaasiul Buskd . 7]

Stabla Duikd ondy

Atifacts lo copy o war |

Artifacts nol to copy 7

Targat diroctony o

Parsmater filers 0
Flaron deroctonos Optienal gy Fingaeprint Artifacts (7]

Adwanced.

And in Deploy to container, need to specify container details of staging and artifacts to deploy:
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Post-build Actions

Doploy warfear to a container n
WARVEAR Hes "/ .war W
Conboxt path L 1)
Containers T ' 7x n

bianagor user nama  tomcat
blanager password  seees

Taencal LAL Mg a0

Add Container -

Now ‘Deploy to staging’ job will be automatically triggered, if upstream job runs successfully. This can be
achieved by adding post build action to upstream job to trigger downstream job as follows:

X
Build other projects . 0

Projects to buld | deploy-lo-staging,

@ No project specified
.uTriggerrrrtpthiH 15 stable

Trigger even if the bulld i unstable

Trigger even if the buld fails

iddpm-l!ﬂdadhn L

And this way the build will be deployed to staging.

Jenkins Build Pipeline

When no. of jobs (which are connected to each other) increases in Jenkins, it becomes difficult to understand
the pipeline. To visualise these pipelines and to understand how they are connected, we have Jenkins ‘Build
Pipeline’ plugin. It offers build pipeline view of all upstream and downstream jobs.

Create new view on Jenkins home page as ‘Build Pipeline view', and configure the initial job to be triggered.
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View P i pipating
& Build Pipaline View
Shows ihe jobs in a build pipeline view, The complede pipeine of jobs tal a version propagabas through are shown as a row in he view,
~ List View
Shows itams i a simple 5! farmal. You can choose which jobs are 10 be desplayed in which view.
My View
This view automatically displays all the jobs that the cument user has an access fo.

OK
Filter buikd queue #
Filter buld executors L1
Build Pipedne View Tie
Laiybut Based on upsiramidownsinam relalonship '
Thas hayond maccln chord P pocine siruches Basad m Ba up Ll g ol g b o

Sekect bl Job | package Al
No O Displayed Buids 1 8
Resirict riggers to most recent successhul buids — Yesi) Mo (7]
Abways abow manual igger on pipeling sleps Yes @) Mo (1]

This is how we can see build pipeline view of all upstream and downstream jobs:

Build Pipeline
E‘ =z L ® 0 4
=

L&T Infotech Proprietary 19 /25
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Deploy to Production

This is a final stage of build pipeline to deploy our application to production. This process can be automated,
or can be done manually. We can create Production deployment environment by spinning new Tomcat
server. This can be achieved by replicating staging environment binaries and configuration files from staging
to production environment.

Now created another job called '‘Deploy to Prod’ to deploy our code in production environment and gave
same configuration as Staging job like war file to be deployed and deploy to container as a post build action.
This job should be triggered manually after ‘deploy to staging job’ completes successfully. This can be done
by selecting '‘Build other projects (manual step)’ as a post build action in the “deploy to staging upstream” job.

Post-build Actions

Build other projects (manual stog) n E
Downsiraam Project Names  deploy-io-prod

Add Paramaders -

Doploy warloar 1o & container “
WAREAR fles  F.war L7
Conbaxt path ﬂ
Containers To Tx “

And now, when we build the initial job which is our selenium test suite, all other dependent jobs will run
automatically except ‘deploy to prod” as shown below. Other jobs are shown in green means they are
completed successfully and “deploy to prod” is shown in blue, because this job is configured to trigger
manually.
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13 Key Benefits of Cl

Enables automated testing 4 @
H /

Q, } Minimizes risk by providing teams with real-time

notification and transparency

D

Increases confidence in the software { |7;

H/

/\

4
(J/\ } Reduces integration problems allowing you to
N o deliver software more rapidly

\

D
Saves Time H@ )

(
4 TN\
@ } Adds Consistency
NG o 4
C

With automated deployment, project cost is { :$>
reduced by more than 50%

(
A0\

[j } Projects the use of Cl more than twice, as often
/ as those that do not use ClI

\
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14 Success Story

In our project, we have Bi-monthly releases which consists a lot of manual efforts for unit testing,
deployment to different environments, system testing, staging deployment, etc. With implementation of Cl,
manual efforts are cut down by 75%, by automating complete process right from unit testing till deployment
to staging.

Bug fix cost

Before Cl, the team used to fix the bugs once QA testing is in progress. With implementation of Cl, bugs got
detected as and when the code got checked in, in the repository and helped in eliminating 75% of the

development efforts.

Deployment cost

AES team (deployment team) used to take 4 hrs. for deployment per release, which is now reduced to 10 mins.

Cost of delay

Before Cl, features are held on average 6 weeks after development completion before they are released.
Now with Cl in place features are released as and when they are ready..

15 Future Vision

In the future, Cl will have an even greater influence than it has today. Automated environment and
infrastructure creation and provisioning for cloud-based systems will mature fast. Tools like Puppet, Chef and
Capistrano making automated provisioning a reality. Containers, Automated deployment, etc. are another
area seeing growing adoption. Expected to have tool that grabs stack traces from production logs, and do
reverse engineering of the code to auto generate the test cases in our suite. Move from Continuous
Integration to Continuous Delivery, and deployment is the future.
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16 Conclusion

In this white paper, we introduced Continuous Integration, Continuous Delivery and discussed how they can
be used to build and release well-tested software safely and quickly, and create a better product for the
customer, which is the real promise of agility. These processes leverage extensive automation and encourage
constant code sharing to fix defects early. While the techniques, processes, and tools needed to implement
these solutions represent a significant challenge, the benefits of a well-designed and properly used system

are enormaous.
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journeys. Founded 20 years ago as a subsidiary of Larsen & Toubro Limited, our unique heritage gives us unrivaled
real-world expertise to solve the most complex challenges of enterprises across all industries. Each day, our team of
more than 20,000 LTltes enable our clients to improve the effectiveness of their business and technology operations,
and deliver value to their customers, employees and shareholders. Find more at www.Lntinfotech.com or follow us at
@LTI_Global
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