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on the internet in one minute

NETFLIX

28,000 subscribers
watching

695,000 —Q
stories shared

9,132 —Q
connections made

20)

69m 5
messages sent

(¢)

downloads

Source: Lori Lewis via AllAccess
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A Minute on the Internet in 2021

Estimated amount of data created

©
2m views

1.6m USD
spent online

2m Swipes

197 om
Emails sent

o
500 hours
of content uploaded

statista %a
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- To meet this
change

enterprises need to invest in
supporting the digital paradigm



202x truly a “TechDecade”

i

Global spending _ ™

on digital transformation will reach
$6.8 trillion by 2023 equivalent to
GDP of 2 continents

-1DC



" mwe are
dolng all this
are we doing it

responsibly?



The Paris Agreement is a legally binding
international treaty on climate change.

It was adopted by 196 Parties in Paris, on
12 December 2015 and entered into
force on 4 November 2016.




CEOs’ Top 10 Strategic Business Priority Areas

for 2022-2023

Summary Top Three Mentions, Coded Responses

Growth 51%

Tech-Related

Up From Fifth |
.‘—

Workforce 31% in 2020
Corporate 29%

Financial

Products and Services

Customer

Environmental
Sustainability

Up From 13th
in 2020

Cost

Sales

Change From 2021
Y 8%

¥ 5%
A 32%
V¥ 5%
V¥ 27%
A 43%
A 26%
A 292%
V 24%

A TT%

Gartner.




SCOPE 1

Direct Emissions
Owned Assets

Facilities
Equipment
Vehicles
Onsite landfills

SCOPE 2

Indirect Emissions
Energy Purchased

e Purchased electricity
e Purchased heating
e Purchased cooling

SCOPE 3




« These are the emissions due
to the servers, data storage,
sensors and devices

« These are the emissions due
to how software is
developed and used




Is it true? 2

The way software ' 3

is designed affects
the carbon iy’ -
emissions? . “ You're not

wrong there,

Let's See an Example



Digital share of GHG emissions

4% Share of digital in global carbon emissions
Projected to be 8% by 2025
bb% of it isdriven by creation & usage

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

Expected updated Higher growth higher EE m— SUperior growth peaked EE — S 0briety

Figure 3: Evolution 2013-2025 of the share of digital technology in GHG emissions. The share of digital technology in GHG emissions.
[Source: [Lean ICT Materials] Forecast Model. Produced by The Shift Project from data published by (Andrae & Edler, 2015)
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A program written In
Python consumes

75.88 times more energy
than a program written in C

- University Research in Portugal



Training an Al model
produces

CO2 equivalent of ~5
times the lifetime
emissions of a car

- MIT Technology Review




Bitcoin’s annual electricity
- consumption is more than

three times that of New Zealand
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offset effects of data generated in US?

o
afd
-
©
Q
>
[ -
Q
Q.
e
Q
afd
| e
(S
Q
Q
o
o
afd
(7))
Q
Q
[ -
afd
>
| -
©
&
S
o)
- -

-

WA . ’
.%A 3
5 <
t Ly L
) .\‘l q )
g “ W F L i




Carbon offsetting is not enough




Thereisapressing need to

relook at software
engineering practices

to curb the overall carbon
footprint.




Reduce

RGN



Start by asking these 5 questions

1. Do we really need these features?

2.Can we remove the low priority ones?

3. ls similar feature available else where?

4.Can | share the developed feature with others?
b. Do we really need the software “Always ON"?

And then follow Green Software practices
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2. Changein
Architecture

Moving towards event-based
computing, serverless
computing, containerization
canreduce the response
time, increase efficiency and
reduce the carbon footprint
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3. Coding/
Language
Preferences

Code restructuring, reducing
the lines of code, making the
right language choices can
reduce the CPU runtime and
result in reduction of energy
consumption

mod X - False
."f‘or-m.:::_y = True
W _Operation ., False

®eelection at the end -add #
' ob.select= 1
* ob.select=1
ntext.scene.objects.actiw
"l "Selected” + str(modifies

#eirror ob.select = 0
» bpy.context. selected_objw
#ata.objects[one.name].se b

rint("please select exacthy W8

_ OPERATOR CLASSES -=~~

PN



4. Database
design

Delete unnecessary data while
using data life-cycle policies.
Prevent data movement across
network boundaries as much as
possible.




5. Carbon neutral
solutions

When buying 39 party
software packages, check
for their emissions data and
choose carbon neutral
solutions

e 2t
CARDANO




6. Smart Al

Smart Al should focus on
exploring possibilities to
shift a company's Al training
and processing to solutions
that are greener




How do | measure?



TOP PRIORITY

MODULES MAPPING
Sire: Lines of Code, Color: Total Quality Index score

TOP CRITICAL RULES
Rules

Avoid LIing & wed) service with Py

A Meahed Inwocation in a loop._.

Avoid defining and Callieg funcei

Avcid using eval() (Typescrige)
Avcnd Lung webl sacuce calls wn.

Checked Failed (%)

29
159

17
298

17

CHANGEABILITY TRANSFERABILITY

TECHNOLOGIES OVERVIEW
By TQl score

Technologies ™
Paron 319
HTMLS 373




h,,pTcaer:i G reen ‘T | N d € X - showing 22 out of 40 apps

Technical Size o

Robustness

GREEN IT INDEX

Efficiency

PhoneBox details
Security
! Green IT Index S5core: 3.61
Technologies: C
Age: |
Business Unit: Research
Country: India
Methodology: Mix
Transferability Releufe Frequenqr:. 1 to 3 per year

Sourcing: Integrator 2

Changeability

o
a
L=}
i
E
o

o
=

=
c
o
o

3

Green IT Index

o




Underlying Technology criterion to assess the application’s Green IT Index

Complexity - SOL Queries
Programming Practices - Error and Exception Handling | Unexpected behaviors

Efficiency- Network, Data and Disk space management

e 3o O

Performance- SOL and Data Handling performance

)

=, Secure Coding- Weak security features, Time and State
oy Efficiency- Call in loops



d to do to build

the Green Software culture?
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Some links to get you started

1. Principles of Green Software Engineering: https://principles.green/

2. Tool that helpsin calculating the Green Debt of your software:
https://www.castsoftware.com/green-it

3. Measure and reduce website's CO2 emissions: https://greenframe.io/

4. Cloud Carbon Emissions Measurement and Analysis Tool:
https://www.cloudcarbonfootprint.org/

5. Machine Learning Emissions Calculator: https://mlco2.github.io/impact/#compute

6. Not for profit think tank that works on areas of climate change: https://theshiftproject.org/wp-
content/uploads/2019/03/Lean-ICT-Report_The-Shift-Project_2019.pdf
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Be Digital
Be Responsible
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Thank You
Archana Joshi

https://www.linkedin.com/in/arcjoshi/

: AT 1
m W“’! i .”'m .r\r LA TR TR Ty
j 1 ""I-"~ g,
Ifi"! *\ u!’ﬁ\"' ' t”« 1 Y L




(c) C

(c) Rust

(c) C++

(c) Ada

(v) Java

(c) Pascal
(c) Chapel
(v) Lisp

(c) Ocaml
(c) Fortran
(c) Swift
(c) Haskell
(v) C#

(c) Go

(1) Dart

(v) F#

(1) JavaScript
(v) Racket
(i) TypeScript
(i) Hack

(iy PHP

(v) Erlang
(i) Lua

(i) Jruby
(i) Ruby

(i) Python
(i) Perl

(c) C

(c) Rust
(c) C++

(c) Ada

(v) Java
(c) Chapel
(c) Go

(c) Pascal
(c) Ocaml

(v) C#

(v) Lisp

(c) Haskell

(c) Swift

(c) Fortran

(v) F#

(1) JavaScript
(i) Dart

(v) Racket

(i) Hack

(i) PHP

(v) Erlang

(i) Jruby

(i) TypeScript
(i) Ruby

(i) Perl

(i) Python

(i) Lua

(c) Pascal
(c) Go

(c) C

(¢) Fortran
(c) C++

(c) Ada

{c) Rust

(v) Lisp

(c) Haskell
(i) PHP

(c) Swift
(i) Python
(c) Ocaml
(v) C#

(i) Hack
(v) Racket
(i) Ruby
(c) Chapel
(v) F#

(i) JavaSeripl
(i) TypeScript
(v) Java

(i) Perl

(i) Lua

(v) Erlang
(i) Dart

(i) Jruby




