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Go Green?
Why



Why Go Green? 



Reasons to go green

The advantages of eco-design are not limited to ethical and environmental considerations. Financial and 
legal considerations can be excellent reasons to convince decision makers and customers to embrace 
this approach. 

The improved user experience, and best practices that meet accessibility requirements drive an increase in 
usage and adoption.

Adopting an eco-design approach can be a plus for communication and represents an important 
differentiator for brand identity. 
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Why Go Green? 



Software Principles
Green



Carbon 

Reduction
How is the world tackling this 

problem today?

Reducing 
Emissions

Offsets

Neutralization / 
Removal

Compensation

Abatement / 
Elimination



10-20%
Power and cooling efficiency

10 -15%
Hardware efficiency

35 – 45%
Compute utilization

5 - 10%
Sustainable software engineering

8 – 10%
Cloud native application architecture

15 – 20%
Carbon free energy & HW circular economy

Cloud based sustainability use cases
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Cloud footprint

IAAS migrations can reduce carbon emissions by more than 84% compared with conventional infrastructure. Reductions can be pushed even higher – By up to an 
amazing 98% - by designing applications specifically for the cloud.

Reductions can be higher



Carbon 

Awareness
Do more when electricity is clean and 

less when its dirty

CO2



Varies by time





Renewables       <->       Fossil fuel

But also location



Sometimes we throw clean energy away





Calculating Carbon

In Your Cloud Tech Stack



SCI = ((E * I) + M) per R

What is the SCI?

The SCI is a rate of carbon emissions, not a total and is bias towards actions that eliminates carbon 
emissions. The equation is a simple and elegant solution to the extremely complex problem behind it: 

Energy consumed by a tech stack in 
kWh

Carbon emitted per kWh of energy, 
in gCO2 / kWh

Embodied carbon emissions from the 
creation (and destruction) of hardware 
that the software is running on. 

Functional unit; this is how software 
scales, for example by user, device 
or API request









cloudcarbonfootprint.org



cloudcarbonfootprint.org



Carbon Aware SDK

An SDK to enable the creation of carbon aware applications, applications that 
do more when the electricity is clean and do less when the electricity is dirty.

For developers to build carbon aware software, there is a need for a unified baseline to be 
implemented.

The Carbon Aware Core API will look to standardize and simplify carbon awareness for 
developers through a unified API, command line interface, and modular carbon-aware-logic 
plugin architecture.

CLI API

Integrated







Energy 

Efficiency
Consume the least amount of 

electricity possible



ARM is 
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SysBench CPU Prime Number Generation

Cost Per 1000 Events In Cents [Lower Is Better] Events Per Second x 1000 [Higher Is Better]

$20.65

$25.75

$23.06

$30.94

$38.60

$34.38

1.40042

0.11962

0.13848

0.4933

0.3059

0.3819

$0.00 $5.00 $10.00$15.00$20.00$25.00$30.00$35.00$40.00$45.00$50.00

ARM - D4PSv4 - $154.35 per month
750 TPS Target - 632.6 TPS Actual - 99.764%

Intel - D4sv5  - $192.44  per month
750 TPS Taregt - 747.37 TPS Actual - 99.649%

AMD - D4asv5 - $206.47 per month
750 TPS Tagret - 742.23 TPS Actual - 98.964%

ARM - D4PSv4 - $154.35 per month
500 TPS Target - 498.92 TPS Actual - 99.764%

Intel - D4sv5  - $192.44  per month
500 TPS Target - 498.52 TPS Actual - 99.704%

AMD - D4asv5 - $206.47 per month
500 TPS Target - 501.47 TPS Actual - 100.294%

SysBench Heavy Computational MySQL -
oltp_read_write

Cost Per 100 TPS vs. Latency (Seconds)
P40 Premium SSD

Average Latency per TPS - P40 Premium SSD - Seconds [Lower Is Better]

Cost Per 100 TPS  - SysBench Heavy Computational MySQL - oltp_read_write [Lower Is Better]





Architectural 

Levers
Do more with less



Service Orientated Architecture (SOA)



Reduce carbon intensity with Cloud Changes  

”Right-size” infrastructureIdentify overheadReport current infrastructure

03:00 on May 19th 2022

15:00 on May 19th 2022

D2s_v3

4.302 kWh (in 24 hours)

2,275.76 gCO₂eq

A$7* for 24 hours

NC6s_v3

3.3 kWh (in 24 hours)

1,745.7 gCO₂eq

A$149* for 24 hours

RIGHT-SIZING YOUR AZURE CLOUD INFRASTRUCTURE

Azure Sustainability APIs

Query carbon emissions for each service to carbon-shift software.

Virtual Machine

Ensure machines are

right-sized.

App Services

Shift suitable services

to app services.

Containers

Shift suitable services

to containers on demand.

Functions

Shift to a serverless

architecture, run on demand.

Azure Function

0.886 kWh (in 24 hours)

468.69 gCO₂eq

A$0.68* for 24 hours

Source of electrical data: energymap.org

Source of cost data: Azure Calculator, as at 19th May 2022, in Australia Southeast & East region. Cost indicative only



VM’s vs Containers vs Serverless – Its all tin.



Eliminate Your Web Server Tier



Static Web Apps | S3 | Azure Blob Storage

Javascript

No servers

No patching

No scaling



Static Web Apps | S3 | Azure Blob Storage



Run Hotter



Cache – Everywhere - CDN



Cache – Everywhere – In Memory Cache 



Sustainable Architecture

Store Claim

Static

API

CDN Static Blob

Single Web Page 

Application

HTTPS GET

(GRAPHQL)

Sign-in

API 

Management

Login

Function

HTTPS GET

(STATIC)

Authentication

Store Claim Claims Blob Event Grid

OCR Processing

Cognitive Services Computer Vision

Claim 

Orchestrator

OCR Claim

Claim Upload Event

Post Claim InfoCreate Queue for 

backend processing

Get Assessments 

and approvals

Claim Store 

(Cosmos DB)

(Low Priority Processing)

(Priority Processing)

Azure SQL Serverless Backend 

Claim Processing

Save Claim

(Immediate Processing)



Your Language Matters





Architectures 

Can Evolve
Efficiency == Sustainability 

Toilet Finder Service 



Find me all the toilets in a particular 

postcode in Australia 

Lookup table with 18,408 records
https://data.gov.au/data/dataset/national-public-toilet-map



Typical VM Deployment

Azure

Subscription

Resource Group

Virtual machine

Azure load balancer

Autoscaling

MySQL

Database

Secondary

MySQL

Database

Primary

Virtual machine

0.183kWh 

per VM 

Instance

100 000 Executions



Azure

Subscription

Resource Group

MySQL

Database

Secondary

MySQL

Database

Primary

Azure Container 

Instance

Containerise

0.183kWh 

per 

Container 

Host
100 000 Executions



Serverless

Azure

Subscription

Resource Group

MySQL

Database

Secondary

MySQL

Database

Primary

Azure Functions

0.03kWh

100 000 Executions



Find me all the toilets in a particular 

postcode in Australia 

Lookup table with 18,408 records
https://data.gov.au/data/dataset/national-pulic-toilet-map



Time To Show 

What You Are 

Made Of



Let’s Be Friends…..

SHANE BALDACCHINO  |  CHIEF ARCHITECT MICROSOFT AUSTRALIA

LinkedIn : https://www.linkedin.com/in/shanebaldacchino/

Twitter : sbaldacchino

Web : https://automation.baldacchino.net 
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