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Tech Mahindrais a company with the purpose of
Sustainability, not only in business but also beyond it.

We are driven by the purpose of endowing society by
creating an imperishable future.
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operational eco-efficiency Transformation through brand to work for business growth
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Our Sustainability Commitments
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TECH

Best In class sustainability performance mahincira
Recognized by the most relevant ESG indices
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TIME and Statista CDP 2023 Dow Jones Sustainability Index EcoiVads 2023 Only Indian IT companytobe .~ . "5 ° -0
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Services on DJSI World Index and has
been ranked 2nd globally with perfect
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Yearbook 2024 for the 9th
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Making each IT Project sustainable...

“Embedding Sustainability by design in any
transformation project is part of our DNA.”

% il

O
Focused on Optimizing IT Infra Making Every Project Whitepaper published on Recommending Green IT
& App carbon emissions Sustainable “‘How to Improve Software roadmap for large clients

Sustainability”
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Context

Impact and Priorities due to Sustainability
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Industry Megatrends & Use Cases
Megatrend 1: Industry 4.0 and smart operations MIRRORINTO THE
Megatrend 2: Intelligent and meta mobility (ACES) N Th.gydMEDGﬁTEEwlgﬁsmod

Megatrend 3: Digital Healthcare

Megatrend 4: Sustainability
Use Cases
» Alternative energy sources
* Waste management
* Reducing carbon footprint
» Sustainable Software Development Initiatives — Use more sustainable technology and
development processes that meets emerging regulatory requirements

* Green manufacturing and alternate materials

Megatrend 5: Space systems

#DesigningTomorrowTogether

Reference : CYIENT Everest Group Mirror into the Megatrends



UN Agreements and Guidelines

NO GOOD HEALTH QUALITY GENDER

POVERTY Ha AND WELL-BEING EDUCATION EQUALITY
DECENT WORK AND INDUSTRY. INNOVATION 1 REDUGED
ECONOMIC GROWTH INEQUALITIES

&
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1 B PEACE. JUSTICE
AND STRONG
INSTITUTIONS

[

e 17 interlinked objectives defined for People, Planet and Profit
* By the United Nations General Assembly (UNGA) in 2015

* Considered as Sustainability Commitments for all countries — in a global partnership,
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CLEAN WATER
AND SANITATION

17 PARTNERSHIPS
FOR THE GDALS

J ﬁ:}"‘ﬁ ]

s .

SUSTAINABLE
DEVELOPMENT

GOALS

Reference: https://sdgs.un.org/goals



Climate Strategy and Implementation

Scope 2
INDIRECT

d Scope 3
INDIRECT

Purchased goods
and services

Green IT
Purchased electricity,
o steam, heating & 1L
Ll )

cooling for own use

Capital
geods ® Z
& =
commuting
Fuel and energy +
related activities B
1 e B'us::ss
ransportation tr.
and distribution n

Waste generated
In operations

UPSTREAM ACTIVITIES REPORTING COMPANY

Scope 1
DIRECT

Company
facilities

=

Company
vehicles

Transportation
and distribution

e

Processing of
sold products

Use of sold
products
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Scope 3
INDIRECT

[ _—24
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Leased
End-of-life assets
treatment of sold
products

DOWNSTREAM ACTIVITIES




ing Software i ility is like ing Car Mileage...

ssion)

Priorities and Research =
Enabling structured approach to address Opportunities and = 7 g

nnnnnnnnnn

Challenges CO2 emissions from 30

minutes of Netflix are the same

Need for Sustainable IT . .
as driving almost four miles

Environmental risks that different industries pose

« Software-related CO2 emissions account for
4-5% of global emissions, equivalent to all
combined aviation, shipping, and rail

emissions o
» Application design and development can

impact 85% of the carbon emissions
generated by running enterprise software

systems.* (@‘ig\?;‘;)} @ﬂ}} % ;&;

Energy / Power Agribusiness | Semiconductors Building Media and
. Every Sing|e line of code we write has its oil and gas generation and commaodity materials and telecom
environmental footprintl and utilities tools construction
& Jt %Eg TN R
. : - : R )
« Day in life, Sustainability becoming a new N
.. . . Metals and Chemicals Automotive and Aerospace Retail and Software
Met”C IN d6C|S|On'mak|ng mining off-highway and defense CPG products

Please read our recent whitepaper on “How to improve Software Sustainability” published on the TechM Site —
https://files.techmahindra.com/static/imq/pdf/qgreen-it-enhance-software-sustainability.pdf



https://files.techmahindra.com/static/img/pdf/green-it-enhance-software-sustainability.pdf
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Sustainability angle bringing opportunities and challenges
Priorities for CIO / CDO and Management Board at Large
Challenges / Opportunities Management Board Priorities C/0 7 CDO Priorities

» Utilize technologies to optimize
Scope 2 and Scope 3
emissions

( . ) .
Energy Consumption and Costs + Smart and Efficient
Resources

» Execute sustainability programs to « Renewable Energy sources

mitigate energy consumption and cost
\ increase Y

~\
Regulatory Compliance

* Implement new detailed ESG reporting
standards as per European Union
\_ guidelines. y

* Net zero carbon Pledge
* Measurement, Reporting &
Auditing

Custodian of ESG data,
Data collection and Engineering
Reporting and Analysis

» Developing policies for Green
IT Operations.

L] L] L]

ROI
Sustainable Business model
Management leadership

* Reusability and Efficient IT
resource utilization.
* Green Talent

» Develop a strategy to articulate and
integrate ESG Opportunities.

Circular Economy,
Reusability

Enhanced Product Lifecycle
Management

Growth Opportunities

growth and experience such as
AR/VR, Cloud, IoT, Edge
Computing

* Invest in sustainability

Investor Expectations [ Compliance ]

[° Use of digital technologies for




Problem Statement

Develop a custom strategy to assist clients in enhancing the
sustainability of their software and infrastructure by reducing
carbon emissions by 30%, thereby contributing to their

environmental goals...

Ask from customer

Provide the details of measuring the greenhouse gas emission of the
Platform/Applications, and the plans for reducing them, such as
energy- efficient practices and emissions reporting?.



Green IT Solutions

Baseline
Establish baseline for

Sustainability Assessment

- IT Operations
- IT Processes
- Architecture
- Software Practices Green
Procurement
Embed sustainability into ICT

procurement

- Device as a Service (DaaS) -
Energy efficiency hardware,
RoHS compliant

Green Energy

- Switch to green energy
resources

o

Green IT

- loT based Energy
Green Data \/onagement

Center - Al based energy reduction

at server level

- Al based resource

optimization

TECH
mahinclra

Green Disposal
- WEEE based ICT
disposal
- Circularity report

Green
Software

- Green Software Scorecard
il Nicrosate

Software Intelligence for Digital Leaders
@& openAl

P

J Green
@ Infrastructure

- Virtualization

- Computing optimization

- Hyperscaler carbon footprint
management

a8 Microsoft Google Cloud



Our Guideline

A Framework Towards IT Sustainability

People - provide
Green Skills & Mindse

BY

Green with
Software

Cloud Computing
Internet of Things
Dematerialization
Virtualisation
Sectors

Sustainable Software

Green Software

IN

Software

Green within\\

Process
Usage
Libraries
Design
Development

Processes — Help
Define and Adopt

Tools -

Recommend

Reference: https.//theses.hal.science/tel-01724069/document
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Systematic approach and solutions for sustainable IT

Gathered Context Sustainable IT Detailed Assessment Continuous tracking
Architecture

B@a % $

4 i £a

« Launch Carbon + Decide Business KPIs - Baselining Green IT . Continuou§ t.rack.ing of

Awareness survey metrics Green Deficiencies

 Blueprinting (CI/CD) through the

« Customer On-boarding Assessment - Manual + Sustainable custom dashboard

and Tool Based Transformation Activities

« Recommendations + Detailed

Recommendations

Consulting Design for sustainability

Monitoring and
reporting



We support transformation initiatives through our range of
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mahincra
: : Service Health Service
< Core Engineering > >« : P
Value Add PoV Coordination
aue - ) Y Onboard Telemetry . Telemetry, Capacity, SNOW Config
( Cloud Adoption & IS SOX.AP| Cormolidf Maintenance, @ '@ Performance Design @ i-channel Routi »  Validation
| Optimization ’ \ , AP Complignce & Performance, Postmortem} .\ \ Multi-channel Routing / .\
c o Performance & /. @ Ccd @ Environment ResolLti h .’ \ @
apacity : Scalability Testin !  assessments esolution | \  Architect \  Automated Ticket / \ i i
Managemenf Yy /8 " Build, Regulatory/. Tracking( @ [ JS Change Routing QFEs & DFEs 'S\Aerwce Hygiene
! Y ; ' ’ Y . anagement
@ Test Automation @ ¢ Deployment  Compliande @ Monitor EAI Management \
\ \ \ \\
Build & \ Monitor \ Service-Oriented | \ Service Workflow Service
Deploy \ \ Engineering \ Automation /
\ \ \

\

\

/ ® ° @ Privacy @ \itigation

@ Compliance ata L e Foundational /T" Engineering \ , PY

P~ Assessments Support /. Coding, Testing ) ) o @ | Communication Patching)

’ \ /. Accessibility :ecgrlty . DRI ActiVities
/._ g Remediation Y et HEELESLIE @ |Detection y
Planning & Tracking = Manage Service ol Pt

Dependency UAT, TiP
~60% cost

40% time saved in
planning and IT
sustainability

Integrated carbon
30% improvement emission Monitoring
in reducing  for converged view of
sustainability debt enterprise IT

30% cost reduction in
ensuring adherence
to regulatory

Improve Green
Impact Score by
30-40%

reduction in
validating
performance, scale

~30% Turn Around
Time Reduction

. . in transformations
implementation

\\
\

X
Adminjstration

I

szlem Management \ ’. i inui .
4 n—— s Automated Knowledge Business Continuity Critical Readihess &
I op Management Monitoring
Service Desk : . .\ Service Operations
Collaboration Client-Side Data Duty

Analysis

and reliability el SR landscape health
: : : Track Server :
Green IT Audit | Too| Based Carbon Emission Emissionand:  Custom
AGreen IT Audit oo o Green Sustainable : Tracking CI/CD : ing : Dashboard
a:i]ses alrJ1 | iLoZe EmissionfiEcCiclieg ransformationi i g| rurjnln_g  Track Incremental
o . Analysis Utility to convert: § Pipeline § Application : S :
organization’s IT : . .} Theme-based ! |dentification and : _— sustainability
. : 15-20% xisting code into: i : : Emission
for eco-efficiency, : e ——— transformation - ©  remediation of Continuous trends through
targeting e-waste :  reduction in

efficient code
through CI/CD :
pipeline '

Green Impact
: Score of source
: code

reduction and
sustainable
practices

0% i : ission . dashboard and
:§0% improvement: carbon emission ‘tracking of Co2e! . E
in carbon vulnerabilities : reports with real :
emission :  earlyinthe time data
:development cycle: integration

emissions in
infra and
applications

Customized solution for each client
Providing a custom approach for each client

based on their KPIs



Green CodeRefiner — A Utility to generate energy-efficient code through .,
Cl/CD pipeline mahincdra

Green CodeRefiner™ is our patented in-house developed utility that integrates seamlessly into the existing CI/CD release pipeline. It applies custom green
prompts to the entire source code folder and converts the entire code into an energy-efficient code in batch mode. Utilizing the Azure OpenAl service that
leverages the same GPT4 LLM that GitHub Copilot uses in the backend, Green CodeRefiner™ ensures optimized performance and sustainability of the entire
solution. Also, read our recent whitepaper on “How to improve Software Sustainability” published on the TechM Site — green-it-enhance-software-
sustainability. pdf

p ’»”° o ~
— Azure OpenAl .
@ / GA \ =™ Microsoft
P @ I I
Jenkins i |
Python : I
IA Project : TechM Custom :
Azure : Prompts I
( Green Python :
% 1 % Project I TechM Dynamic Report
- @’ T g . Code Carb Green Impact Score
— C++ Ped g % —_— ode Carbon pac
L Project . @ : Em|SS|9n & Em|s§|on
Codepipeline 1 Track Server | Green C++ I GEWSS comparison
Emissions ' Code Project Save energy |
[% : Interpreter Tool efficient |
| % solution in :
‘ > Java 1 GreenCode | =
Project... 1 @ Ggen Java Folder I - "
Google Cloud Platform| \ . ]
_ N Project / llﬂ-i-l el
Pipeline \\\ Assistants |_,z' S
e S N N N BN S BN SN BN SN BN SN BN SN BN BN BN N BN S S . . .
deployment — Export code into GreenCode Folder and create a new branch < Display Emission
platforms Trend
. o . Value Delivered
Docker-based utility that Convert existing code of Report CO2e emission and
integrates easily into CI/CD + any technology into + see a trend of Green Impact » 30 — 40% Improved Green Impact Score
Release Pipeline efficient, sustainable green score improvement Reduced Scope — 2 GHG Emissions

code _ o
Improvement in developers' productivity


https://files.techmahindra.com/static/img/pdf/green-it-enhance-software-sustainability.pdf
https://files.techmahindra.com/static/img/pdf/green-it-enhance-software-sustainability.pdf

Business Benefits of Green IT

x i 7%

° Software Sustainability Objectives ° Post Sustainability Improvements
o - Vendor and App consolidation Cost Optimization and minimize Multi-vendor Management Overhead
— 3 O O/ = Removal of reliance on old & expensive skillsets e.g., CICS = Increased sustainability using Open-source technologies
O = Loosely coupled Architecture = Facilitate Micro front end-based architecture
Energy saving post @® - Cloudification of key Applications . Lgveraggd cloud—nativel services to support customer growth
sustainability roadmap = Fixing Security Vulnerability & Compliances " Single click Energy efficient Code Deployment
implementation = |dentified critical security threats and provided an end-to-end solution
= Arriving at the Right Data Strategy . f%'regatlon of Transaction vs analytical Data for online & and
o _ ine queries
—~ - O = Enable new revenue streams and monetize data set _ ‘ ,
O = Single pane of glass view for Operations 360 view
Reduction in Sustainability o Legacy application assessment = Reduction of Application Portfolio by 30% based on APR exercise
Debt after every new release = Enhance compliance and maintainability * Reduced Sustainable debt
) ° Improve the business velocity/agility = Green OPS implementation across tbe application portfolio
O . . = Move to DevSecOps / SAFe & adoption of Shared IT platforms
O = Improve quality & performance of services
o _ _ = Introduce optimization based on profiling, DB tuning, and data
Application Portfolio reduction decomposition. & Automation
o @ - Datacenter Consolidation = Greatly improve reliability and availability of the applications
2 O /() = Need of Centralized Operations = Enhanced Observability - Digital Operations Center
= Need to increase Automation and reduce noise = Cost reduction and operational efficiency improvement

Improved engineering velocity



Case Studies

Green WITH Software
Assessment

Green WITHIN
Software Assessment

Green WITH Software
Assessment

on Green IT

Customer Situation TechM Solution Value Delivered

Large Chemical Company USA

= High energy consumption of servers due to outdated
operating system.

= Inefficiencies in energy savings due to the absence of
energy-smart features in servers.

= Lack of proper resource and Application data

management.

Large Mobile and Spatial Technology Solutions

Company in Australia

= Absence of mechanisms to monitor and report
carbon emissions during software development and
deployment process.

= No adoption of green IT principles, no tracking of
carbon emissions in source code

= Development teams lacked training in green coding,
leading to high green impact score and green
deficiencies.

Large Mining and Renewable Energy Company

= Alarge number of ticket triggered per month.

= More down time of network.

= Ticket management services are not implemented
properly.

= No fallback mechanism in case of power failure

= High Carbon Emission due to operations activities.

Upgrading OS to increase power efficiency by 10-15%.
Replacing old hardware to achieve energy savings of up
to 25%.

Reducing VMs by 20% for additional energy savings.
Categorizing data into Hot, Cold, and Archive databases

for 15% energy savings.

Conducted CAST tool-based source code analysis of key
applications to determine Green impact score

Proposed to integrate TechM's Carbon emissions CI/CD
pipeline in the release process to continuously monitor

and report carbon emissions for every software release.

Utilized Cloud Carbon Footprint tool to measure and
reduce carbon emissions and optimize cloud resource

usage and cost.

Improved ticket management process to reduce ticket
volume up to 67%.

Implement strategy for backup and load Balancing of
resources to improve resource utilization increase
efficiency of network and up to 71%.

Make network operations sustainable and reduce
carbon emission up to 80%.

Enhancing team collaboration to reduce SLA breach up
to 70%.

TECH
mahincra

Energy savings of up to 30%.
Optimization of cost variance through power

consumption monitoring.

Improvement After Recommendation

CO2 Emission

Green Impact score improvement from 84 to
93%.

29.2k

Energy savings and reduce carbon emission of
up to 80%.

CO2ze Emissions No of incidences Recurring Tickets

wTotal « By Power Fall = By Hardware Fault | No. Of Recurmig Tickets = No. OF Actusi Tchets

Down Time SLA Broach cases
(in Hrs)

3

Ay
3

o

a o0
o s 10 10 20 .0
I
g o 5 =Torsl =y Power

By Horowore Foult = By Frewat Upgrade
= Towal




DEMO -
CI/CD Pipeline Integration of Green CodeRefiner

(Offering is available in Azure Marketplace)
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[The current areas responsible for IT Carbon Emissions ] mahindra

Ignore essential coding standards and

practices
Exp: Error handling

- e ; , Inefficient CPU utilization
: Exp: running complex operations without optimization

1
|
|
|
|
|
-

Write inefficient code «--
Exp: Using poorly designed algorithms -

: - - » Higher energy consumption
Exp:inefficient looping in code

Pressure and Consequences
.. . .. j— == Inefficiency in of Inefficient ..
Ignore optlmlzatlon opportunltles - ! Development Code ey Greater carbon emissions

Exp: Failing to optimize database queries Exp: prolonged server activity due to inefficient code

Impact on Environmental
SR Datacenters [l RCISCITC N Poor Green Impact Score due to inefficient

i Solution
More computational power — <«- - - - ‘- — code and usage of hardware
Exp: Failing to optimize database queries Exp: increased carbon emissions from various sources

Translating to higher electricity Impact on IT Sustainability

consu.r.nptlon . _ - - — — - = » Exp:increased concentration of greenhouse gases like
Exp: Failing to optimize database queries carbon dioxide

22



Areas for Scope -1, 2 & 3 for Client

Green IT Intervention

GHG
Emissions

Key data points

TECH
mahincra

Calculation Method

(Indirect)

and other h/w

Scope -1 Green Data Center Monitoring of of DG efficiency
. « Owned data centres : :
Emissions : Assessment, Audit and Cooling system HFCs
. * On-premises L
(Direct) Ekkosense emissions
Green Data Center
Electricity used in Assessment, Audit and Purchased electricity and
Scope -2 - Data centres Ekkosense water optimization
Emissions « IT hardware like Laptops, Servers,
(Indirect) Network, Printer, Monitor, Storage Sustainable IT - Green Energy consumption
devices, Racks, Computer etc. Code optimization
Scope -3 « Leased data centers : :
Emissions « Purchased IT hardware, software, sustainable IT Energy consumption of

Circular Economy

leased assets

23



Our Method to track Scope 2 & 3 mahindra

Carbon Emissions pipeline

Baselining and automated tracking and reporting for Scope 2-3 IT emissions before every new release

Clone ‘ Green Code A Server ‘ Dym=is ‘ Compare ‘ Update ‘
Repository Refiner™ Emissions Code' Emissions Dashboard
Analysis
Scope 2 Scope 2,3 Scope 2 Scope 2 Reporting
(Source Code) (Infra, (Source Code) (Source Code)
Device Type,
Make and
Model,

Location)

24



High Level Method Architecture TECH
Y, v Y, v v v mahindra

B T el e " T -4 T el el T B T el el Al el - - a8

Dynamic

Clone Compare Update

Emissions Dashboard

Green Code 4 Track Server

Code
Analysis

Repository
I After Green Code
Converted Energy EffICIent Code

Save code into Green t j
directory and check-in — E! —
C

Refiner™ Emissions

l Conversion

to a new branch

— wr A -
Codepipeline <> Code Interpreter : @ I
épply @) Use TechM Library [ — Power BI
reen [—_| Psutil — = aan
) - Prompts o ( ) ¥ m i
Google Cloud Platform Gather Server-side m - ol i
9 i 2 emissions data </> I i sh
Pipeline e 0 o_° o_o Calculate e ow
I feci Emission
deployment 0 Emission
Py ' 0 | Trend
platforms | Use Azure OpenAl Assistants rc) Use TechM trend
| “_Q l Library I
v o N > | (Based on I
_'] ! Open Source)¥
p
O | ! _ '
e
- Clone Repo into Working Folder l 1 @
— | Before Green Code
[ | I | | conversion
T e
! : sV |
— e mm e g - W e "
lﬁ‘- b B o b e e I B o e e Server

Emission Data o5



Cloning Repository - To change

Q

GitHub

GitHub

N

Apache Subversion

GitLab

>

Team Foundation
Server

Mercurial

Bitbucket

AWS CodeCommit

Beanstalk

Clone project from
version control to
working folder

Mame
it
I static

W templates

B LicEnSE
main

B ripiile

B ripfilelock

B reaDME

TECH
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re Source .
Data Base File

n Source File
n Source File
File

LOCK File

Ma

Cloned Application

26



GreenCodeRefiner™ workflow

= Pull the GreenTechNavigator docker image
form docker hub to the working folder -
Run the Docker command :

docker pull green_tech_navigator:tag

Dockerfile

- ey

=k [=[»

Docker Image

Ay

I

|

|

|

|

|

I

- 1

e

regirement.txt

it
I static
W termplates
B o

E .gitignore

compare_emissions

database
database
Gre

B Ucense

main

B server_emissions

track_emiss

TECH
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File folder

File folder
09-09-2024 18.03 File folder
29-08-2024 1242 ENY File
09-09-2024 1803 Git Ignore Source ...
29-08-2024 1232 Python Source File

09-09-2024 1803 Data Base File

Pythan Source File

09-09-2024 09,34 Pythan Source File

27



GreenCodeRefiner ™ workflow

= Scan the current directory and convert existing
code into energy-efficient code.
Command:

Docker run -it green_tech_navigator

PASSWORD=your_secret passwora

= By applying different TechM custom green
prompts, we convert the existing code to abas
Green code (More energy efficiency code) database

GreenCodeRefiner
= Supported technologies .c, .cpp, .csv, .html, e
Jjava, .json, .md, .php, .py, .rb, .tex, .txt, .css,
Js, .tar, .ts, .xml B Pipilc
. . B ripfilelock
= GreenCode: Store the Green Refined files, e
emissions result as well as refined test cases B Rt

» TestCase: Generate unit test cases if they are S sener.emission
not already written by developers

TECH
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Python Source File

File

Python Source File
File

LOCK File

M ark:

Wind

P}.-"th o QL

GreenCodeRefiner ™ (Root-Folder View)

28



g CA\ProgramData‘\Jenkins\ jenkins\workspace\JavaGreenCode@2\src\java-testing-example-main\selenium\src\testy
Edit

File

plying Green Code Refiner on Java Project

Search

Before Applying GreenCodeRefiner ™ Applying Green Prompts agrar Applying GreenCodeRefiner ™
————

View Encoding

|FD|C|E[ as Workspace

w

Language
cHHERGE 4 Dk De|déalg|laxBE
] [&= Browserjava E3 |

Settings

Tools

\support\Browser.java - Notepad++

Window 7

EETRO = =@

Macro Run Plugins

=1+

[ Browserjava E3 |

£ o6 55 } 67 private static WebDriver createDriver() {
= " 56 68 E switch (browserName.toLowsrCase()) {
b Si'e”'“"‘ 57 —] public static WebElement anyImmediate (WebElement parent, String 69 case "firefox":
e Srf 58 browser.manage () .timeouts () .implicitlyWait (10, TimeUnit.MILI 70 return createFirefoxDriver();
~ol test 59 WebElement el = any(parent, css); 71 case "chrome":
v -\ java 60 browser.manage () . timeouts () . implicitlyWait (DEFAULT_TIMEQUT, 72 return createChromeDriver() ;
v example 61 return =1; 13 case "msie":
Googlh 62 — } 74 return createInternetExplorerDriver() ;
v - support 63 75 default:
: Browse 64 —] private static WebDriwver createDriver() { 76 throw new RuntimeException ("Unr
3 [ tictactoe 65 % if (browserName.equals("firefox")) { 17 — 1
> - todo o . Ery { . . e I ¥
67 return new FirefoxDriver(); 79
pamxml . 68 } catch (RuntimeException e) { 80 —] private static WebDriver createFirefoxDriver() {
> 1= unusual-spending 69 String path; 81 % try {
» 2 unusual-spending-vend: 70 if (System.getProperty("os.name").contains ("win")) f g2 return new FirefoxDriver();
pom.xml 71 path = "bin/FirefoxPortable/App/Firefox/firefox. 83 } catch (RuntimeException ) {

-2l temp 72 } else { 84 String path = System.getProperty("os.name") .contains ("w:
> {1 Result 73 path = "bin/Firefox.app/Contents/MacOS/firefox", 85 "bin/FirefoxPortable/Rpp/Firefox/firefo e :
v 7 sre 74 - } 86 "bin/Firefox.app/Contents/MacOsS/firefox";

~ - java-testing-example-main 75 return new FirefoxDriver (new FirsfoxBinary(new File 87 return new FirefoxDriver(new FirefoxBinary(new File(patl
) 76 L a8 L }
i :: z:g;slzr 77 } else if (browserName.edquals(“"chrome")) { 89 = }
78 g try { 90
> example-c_u[umber 79 return new ChromeDriver(); 91 —] private static WebDriver createChromeDriwver() {
> [ game-of-life 80 } catch (Exception e) { 92 % try {
» [ gilded-rose a1 System.setProperty ("webdriver.chrome.driver”, "bin/c 93 return new ChromeDriver();
> [l greeting g2 return new ChromeDriver() ; 94 } catch (Exception =) {
v [ selenium 83 1 } 95 System.setProperty("webdriver.chrome . driver™, "bin/chron
» (=2 bin 84 } else if (browserName.equals("msie™)) { 96 return new ChromeDriver();
v 9 sre 85 try { 97 L }
o 3 test 86 return new InternetExplorerDriver(); 98 - }
= 87 } catch (Exception e) { 99
v - -Jivaexample a8 System.setProperty ("wel::dIiver: ie.driver™, "bin/IEDr: 100 % private static WebDriver createInternetExplorerDriver() {
89 return new InternstExplorerDriver(); 101 —] try {
[ GoogleTe: 90 - } 102 return new InternetExplorerDriver();
~ support } g1 } else { 103 } catch (Exception e) {
Browserja 92 throw new RuntimeException ("Unreco em property 104 System.setProperty ("webdriver.ie.driver”, "bin/IEDriw
> =l tictactoe a3 L } 105 return new InternetExplorerDriver();
> 1 todo 94 ~ } 106 — }
> |21 resources 95 107 . }
pomxmi 96 L 108
nCAamear g ann
Java source file length : 2,970 lines: 96 Ln:1 Col:1 Pos:1 Windows (CR LF) UTF-8 INS

Before : 3.42 grams of CO2e emissions

After : 1.72 grams of CO2e emissions

TECH
mahincra

GreenCode folder
contains improved
code which has
reduced emissions
of entire project.
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GreenCodeRefiner™ Dashboard TECH
Energy Consumption - Before and After Conversion

Green Code Emissions Report

I view Detailed Report

80% Improvement in Energy
Solution Based{Wh) Before

Energy Consumption Consumption post-conversion
GremnCadescanPipaline

# Before Refinement (¥vh) -l
S5, 1794062763043 : nnnnn
Last Run: 2024-10.02 19:15:17 Fumas

5 o

E oo
# after Refinement (fvh) 3 -
17 488332980352478 ars
Last Run: 2024-10-03 19:15:17 radad]

== ——
Most Energy Consumption (Ah) e~
a H 10 15 20 25 aa as Ad

Energy Consumed (Whi

algorithmsTest.cpp 05366569
Solution Based {Why After

algorithmsTest.cpp 0.836438

MalrsTest.java 0.826023

WialrusFoodTest.java 0523062 """ﬂl

algorithmsTest cpp os1@04a L sumpan

Energy Conzumed (Whi

‘ Reduce the energy consumption by ~80%

This section of the GreenCodeRefiner™ report dashboard provides a comprehensive overview of the scope - 2 energy
consumption for the entire project
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GreenCodeRefiner™ Dashboard

TECH
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CO2e Emissions - - Before and After Conversion

Emissions

12% Improvementin Emission
post-conversion

Salutio

GrmenCadescanPip

n Based {gCO2eq) Before

=line

;.c-
“ Before Refinement (gCO2eq)
,,,,,,,
G6.21423052022052
Last Run: 2024-10-03 19:45:17 e
; o S
.E giklediane
5
 fter Refinement (4COZen) # - I
a8 s2s00034004822 -+
Last Run: 2024-10-03 18:186:17 \add
-
Maost Emissions (gCO2eq) e
0 1 z 3 4 5 i 7 ] ]
Emiziznz (gC02eq)
algorithmsTest.cpp 0521883
Solution Based {gCO2eq) After
algorithmsTest.cpp 0521726
WiralrusTest.java 0.521286 =4
WalsFoodTest java 0512048 '"ﬂl
TriggersUnusualSpendingEm ail Test.java os08674 | auppan
= tewsciae
[=]
c
E gikedae
E]
e

0 1 z 3 4 5 [ El El ]
Emiziznz (gC02eq)

u Reduced CO2 emission by ~30%

This section of the GreenCodeRefiner™ report dashboard delivers a comprehensive analysis of the project’s total CO2e emissions.
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GreenCodeRefiner™ Dashboard e hindra
Embedded or Non-Embedded

Emizzions for Mon-Embedded Code {gC0O2eq)

IIIII

Mo embedded code files found for generating the Embedded Code Emissions graph.

u Reduce the CO2 emission by ~30% Overall Emission
Before: 55gCo2eq

After: 48gCo2eq

This section of the GreenCodeRefiner™ Report dashboard provides a detailed overview of the embedded or
non-embedded CO2e emissions of the overall solution.
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GreenCodeRefiner™ Dashboard
Solution Based (Details File Based)

Solution Based Detailed Emissions Report

#A Back to Main Report
v e.g. File level emission reduction for StepdefTest.java
Select Solution Directory: (TestCases ~] .
Before: 0.2029 gCo2eq
a After: 0.20010 gCo2eq =
© Before Refinement O After Refinement
o . : o Energy Consumed o . : o Energy Consumed
Application Name File Type Duration (s} Emissions (gC0O2eq) wh) Application Name File Type Duration (s) Emissions (gC02eq) (Wh)
GreenCodeRefiner_Az GreenCodeRefiner_Az
ureQpenAlARI_Bypass  py 0.5758427547454834 0.0020147377587054 0.0031619502099956 ureQpenAlAR_Bypass  py 0.5510566234588623 0.0017745860745945 0.0027850536810432
edTest py edTest py
indexTest.py Ty 0.50349803106680945 0.0035836392323741 0.005624200357785 indexTest.py oy 0.4369564056306484 0.0031874521813278 0.0050024203152754
GreenCodeRefiner_Az CannedWalrusFoodTes .
ureCpenslaPl Bypass  py 0.5728588104248047  0.0056931848942237  0.0089349587625259 tjava Java 2 eSS e 0. TR eIeE & 2RI
edTest py
EmailsUserTest java Java 2.3863303565979004 0.1623033069230999 0.2547214248411
indexTest.py oy 0.4646444320678711 0.007162191083269 0.0112404165266267
FeedsWalrusTest java Java 2.3744938373565674 0.16953B5177233999 0.2660754876182999
CannedWalrusFoodTes
tjava BE AGIIEEEE AR | C.(EEEsRE e DZRRITSAEE ltermTest java java 24416582584381104  0.1788524126672 027771094081
EmailsUserTest java java 2 3B9B88702587671 0.1658592382582 0 2R03012000624959 OpensCanTest java Java 2.521903276443481 0.1845189922334 0.2897445192016
FeedsWalrusTest java Java 24955549240112305 0.1734231061508 0.2721720107455 product_detailsTest jav java 3 7936325645446777 0.192007877366 0.2077516115747
5 . . .
ltermTest java Java 2.380844831466675 0.1806675156191 0.2835414616532
StepdefsTest java Java 2.3740880485349365 0.2001083621812 0.3140536560887
CpensCanTest java Java 2450028134750366 0.1881239018068 0.28524355810099
TodoStepsTest java Java 24589045830159622803 0.2076972019621 0.3258621300698
product detailsTest jav
Java 240780681248779297 0.1954287362751 0.3067078735355 g :
a TriggersUnusualSpendi -+ 24090404510498047  0.2140889308011 0337402705822
ngEmailTest java
StepdefsTest java Java 2.4384673734311523 0.2028455563892 0.31834584768985
L v WalrusFoodTest java Java 2 4660537242889404 0.2224757217365 0.3491556813667999 v

This section of the GreenCodeRefiner™ Report dashboard provides a detailed overview of the solution based CO2e emissions.

GreenCodeRefiner™ Report Link :




GreenCodeRefiner™ Dashboard
Server Emission where code is running...

CO2 Emission of Server

(ktCO2e)
Continuously monitor the CO2e emissions the server.
Server l
0 0.02 0.04 0.06 0.08

This section of the GreenCodeRefiner™ Report dashboard provides a CO2e emissions the server.

TECH
mahincra
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Key Benefits & Value Delivered

Strengthened adoption of
Green IT practices.

@ < Seamless integration with
L, " existing GitHub and DevOps

workflows

Improved energy efficiency of
application source code

Key Benefits

TECH
mahincra

Value Delivered

= 20 -40% Improved green impact score T

= Reduced Scope 2 GHG emissions |

= |mprovement in developers’ productivity T
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Addressing the skill gap - Training and Advanced Courses mahincra
Course on Software Sustainability //ZO/)?’%% Training on ESG Data Management

E-learning: LMS course available for TechM'’s associates.
Approx. 8 hrs course with multiple choice exam pattern.

Instructor-led: Instructor led course comprises of all 8
modules. 72 hrs detailed course along with real-time

problem statement and tech implementations to implement

hands-on experience.

Course comprises of 8 modules

Module 1: Establishing Climate Empathy

Module 2: Energy Consumption & Carbon Footprint
Module 3: Handling Resource Scarcity via Waste
Management

Module 4: Role of Technology to Achieve Sustainability
Goals

Module 5: Green Software Architecture

Module 6: Leveraging AI/ML and Cloud for Sustainability
Module 7: Going Green with Edge Computing

Module 8: Core Networks

Instructor-led: Instructor-led training for IT
professionals and data engineers comprises of all
5 modules. 8 hrs detailed course along with real-
time quizzes, assignments, tasks for hands-on
experience.

Course comprises of 8 modules

= Module 1: ESG Foundation

= Module 2: Establishing Climate Empathy

= Module 3: ESG Data Ecosystems

» Module 4: ESG Case Studies

» Module 5: Sustainable Finance & ESG data
in BFSI Sector

Video - Training on ESG Data Management Module 1 | Tech Mahindra

Video - Training on ESG Data Management Module 2 | Tech Mahindra



https://mytube.techmahindra.com/web/videos/gcc-5d62ea5d-86bc-4e34-9839-643a74190c70?qtext=ESG%20Data%20management&score=746759.4&rank=4&vsrc=search
https://mytube.techmahindra.com/web/videos/gcc-5bed9dd6-80b1-4cb4-93a4-ac87988d8960?qtext=ESG%20Data%20management&vsrc=search&score=746618.25

TECH

Thought leadership and media mahincra

Tech Mahindra
Collaborates with
Microsoft to Modernize
Workplace Experiences
with Generative Al

= —
Eco-sustainable, and zero

Innovative Eco-design emission mobility

How to Improve
Software
Sustainability?

https://www.techmahin
dra.com/insights/press- https://www.prnewswire.co.uk/

releases/tech- news-releases/battery-
mahindra-collaborates- manufacturer-britishvolt-

microsoft-modernize- announces-collaboration-with-

workplace-experiences/ iconic-design-firm-pininfarina-
to-create-uk-s-first-gigaplant-

transformation 869382437 html

KNOW MORE

Take up the challenge of
mitigating climate risk
Green IT: Enhance and achieving

Software sustainability sustainability

Whitepapers
Press Release

and facilitate sustainable

>

Green IT Green Data Centers: Raising Sustainability in
Strategic Sourcing Powering the Digital Construction

and Procurement Transformation

Tapping into new-in-kind Embed green -strategy in Responsibly Cpnstruction industry i'S

technology services for day to day business that Green data center estimated to be responsible

sourcing and creates positive impacts challenges and for more than 35% of global

procurement. implementations carbon emissions
methods for sustainable

and efficient operations

Blog/ Articles

KNOW MORE



https://files.techmahindra.com/static/img/pdf/green-it-enhance-software-sustainability.pdf
https://www.techmahindra.com/insights/press-releases/tech-mahindra-collaborates-microsoft-modernize-workplace-experiences/
https://www.techmahindra.com/insights/press-releases/tech-mahindra-collaborates-microsoft-modernize-workplace-experiences/
https://www.techmahindra.com/insights/press-releases/tech-mahindra-collaborates-microsoft-modernize-workplace-experiences/
https://www.techmahindra.com/insights/press-releases/tech-mahindra-collaborates-microsoft-modernize-workplace-experiences/
https://www.techmahindra.com/insights/press-releases/tech-mahindra-collaborates-microsoft-modernize-workplace-experiences/
https://www.techmahindra.com/insights/press-releases/tech-mahindra-collaborates-microsoft-modernize-workplace-experiences/
https://www.prnewswire.co.uk/news-releases/battery-manufacturer-britishvolt-announces-collaboration-with-iconic-design-firm-pininfarina-to-create-uk-s-first-gigaplant-869382437.html
https://www.prnewswire.co.uk/news-releases/battery-manufacturer-britishvolt-announces-collaboration-with-iconic-design-firm-pininfarina-to-create-uk-s-first-gigaplant-869382437.html
https://www.prnewswire.co.uk/news-releases/battery-manufacturer-britishvolt-announces-collaboration-with-iconic-design-firm-pininfarina-to-create-uk-s-first-gigaplant-869382437.html
https://www.prnewswire.co.uk/news-releases/battery-manufacturer-britishvolt-announces-collaboration-with-iconic-design-firm-pininfarina-to-create-uk-s-first-gigaplant-869382437.html
https://www.prnewswire.co.uk/news-releases/battery-manufacturer-britishvolt-announces-collaboration-with-iconic-design-firm-pininfarina-to-create-uk-s-first-gigaplant-869382437.html
https://www.prnewswire.co.uk/news-releases/battery-manufacturer-britishvolt-announces-collaboration-with-iconic-design-firm-pininfarina-to-create-uk-s-first-gigaplant-869382437.html
https://www.prnewswire.co.uk/news-releases/battery-manufacturer-britishvolt-announces-collaboration-with-iconic-design-firm-pininfarina-to-create-uk-s-first-gigaplant-869382437.html

THANK YOU

www.techmahindra.com

Disclaimer

Tech Mahindra, herein referred to as TechM provide a wide array of presentations and reports, with the
contributions of various professionals. These presentations and reports are for informational purposes and
private circulation only and do not constitute an offer to buy or sell any securities mentioned therein. They do not
purport to be a complete description of the markets conditions or developments referred to in the material. While
utmost care has been taken in preparing the above, we claim no responsibility for their accuracy. We shall not be
liable for any direct or indirect losses arising from the use thereof and the viewers are requested to use the
information contained herein at their own risk. These presentations and reports should not be reproduced, re-
circulated, published in any media, website or otherwise, in any form or manner, in part or as a whole, without the
express consent in writing of TechM or its subsidiaries. Any unauthorized use, disclosure or public dissemination
of information contained herein is prohibited. Unless specifically noted, TechM is not responsible for the content
of these presentations and/or the opinions of the presenters. Individual situations and local practices and
standards may vary, so viewers and others utilizing information contained within a presentation are free to adopt
differing standards and approaches as they see fit. You may not repackage or sell the presentation. Products and
names mentioned in materials or presentations are the property of their respective owners and the mention of
them does not constitute an endorsement by TechM. Information contained in a presentation hosted or promoted
by TechM is provided “as is” without warranty of any kind, either expressed or implied, including any warranty of

merchantability or fitness for a particular purpose. TechM assumes no liability or responsibility for the contents of

a presentation or the opinions expressed by the presenters. All expressions of opinion are s ch
without notice. o

Connected World. Connected Experiences.
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