The role of data
iIn Green Software

A challenge for every business
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Source: GCP Console

Kubernetes Engine
Compute Engine
Networking

Cloud SQL

App Engine

Cloud Logging
Cloud Storage
Cloud Pub/Sub

BigQuery

Firebase Hosting

Carbon footprint, kgCO e
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Carbon data across GCP regions

Google Cloud Region

europe-central2
europe-north1
europe-southwest1
europe-west1
europe-west2
europe-west3
europe-west4
europe-west6
europe-west8

europe-west9

Grid carbon intensity

: %
Location Google CFE (gC0,eq/kWh)

Warsaw 20% 576
Finland 91% 127
Madrid 121
Belgium 110
London

Frankfurt

Netherlands

Zurich

Milan

Paris

Source: “Carbon free energy for Google Cloud regions”, Google
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Sustainability in Tech
Checklist for wattx projects

Sustainability in Tech
Definition
Planning
Life-cycle Assessment (LCA) for digital solutions
Product specification for the Sustainability Assessment
Overall assessment and metrics
Direct metrics: Sustainability measurement
Proxy metrics
Infrastructure
2.1 Architecture
2.2 Implementation
2.3 Interfaces
2.4 Measurement
2.4.0 Customer Devices
2.4.1 Sustainability report
Backend
3.1 Architecture
3.1.1 Language
3.1.2 Database
3.1.3 Frameworks
3.2 Implementation
3.2.1 Database
3.2.2 Storage
3.2.3 Backups
3.2.4 Algorithms
3.2.5 Dependency
3.3 Interfaces
3.3.1 Product team / tester is your friend
3.3.2 FE is your friend
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Example:

(c) Rust {c) Rust
() C++ {c) C++ ¢
Languages & © Ada Ol | 185 | | O Fortan
v) .E],avaal :V; Jca}‘:: . . (c) C++
o (c) Pasc c pe : (c) Ada
Algorithms @ Chape 0G| am | | GRum
(v) Lisp (c) Pascal ; (v) Lisp

(c) Ocaml (c) Ocaml : (c) Haskell
(c) Fortran (v) C# - (i) PHP

(c) Swift (v) Lisp - (c) Swift
(c) Haskell (c) Haskell - (i) Python
(v) C# () Swift : (c) Ocaml

() Go (c) Fortran . (v) C#

(i) Dart (v) F# : (i) Hack

(v) F# (i) JavaScript ; (v) Racket

(i) JavaScript (i) Dart Y (i) Ruby

(v) Racket (v) Racket d (c) Chapel

(i) TypeScript (i) Hack : (v) F#

(i) Hack (i) PHP ) (i) JavaScript
(i) PHP (v) Erlang : (i) TypeScript
(v) Erlang (i) Jruby : (v) Java

(i) Lua (i) TypeScript i (i) Perl

(i) Jruby (i) Ruby : (i) Lua

(i) Ruby (i) Perl i (v) Erlang

(i) Python (i) Python X (i) Dart

(i) Perl (i) Lua ; (i) Jruby

Source: “Energy Efficiency across Programming Languages”, Pereira et al. 2017 Wattx



The Computer Language

Benchmarks Game JavaScript:

source code

/* The Computer Language Benchmarks Game

Node js versus TypeScript fastest 3 oy e s ol P
programs . -

vs C++ vs Dart vs Java vs TypeScript DAL, RENCECR = eyl G-I il ) SAATOHY, * 2

var fs = require('fs');

onst d = parselnt(process.argv[2])

Always look at the source code.
These are only the fastest programs. Look at the other

[
programs. They may seem more-like a fair comparison to Typescrlpt:

you.
source code

/* The Computer Language Benchmarks Game
http://benchmarksgame.alioth.debian.org/

spectral-norm

direct transliteration of Greg Buchholz's C program
contributed by Isaac Gou

source secs busy cpu load
Node jS 1 68 6 05 89% 90% 91% 90% erence path="./Include/node/index.d.ts

const w = +process.argv([2]

TypeScript ~ 5.38 5.43  100% 0% 0% 0% | const h = v

et bit_ num = 0, i = 0, byte_acc = 0

Source: “The Benchmarks Game”
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Data is the new oil!

Let’s NOT just build
refineries again!

Talk to me about details!

Dr. Simon Mdller
CTO & Managing Director

simon@wattx.io
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Sprint Plannings -
Daily Scrums -+

Sprint Retrospectives -«
Sprint Reviews ----

Sustainability
Review & Preview

Sustainability

Journal

Process Assessment

Source: “Processes for Green and Sustainable Software Engineering”, Kern et al. 2015



