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WHO AM |7

Associate Professor at Politecnico di Milano in Italy

| research new strategies to improve the efficiency of data
centers and clouds by applying techniques derived from
the Artificial Intelligence and Machine Learning fields.

| am very interested in adaptation and self-adaptation to
discover how a complex system can heal itself when some
problems occur.




CONTEXT

Historical energy usage and projected energy usage under doubled computing demand
Doubled demand (relative to 2018) reflects current efficiency trends continuing alongside predicted growth in compute instances.
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“Data centers are energy-intensive
enterprises, estimated to account
for around 1% of worldwide
electricity use [and] have clear
iImplications for global energy
demand. By 2018, global data
center workloads and compute
instances had increased more
than sixfold [compared to 2010].
The next doubling of global data
center compute instances may
occur within the next 3 to 4 years*

Eric Masanet et. al.,, Recalibrating global data center energy-use estimates. Science, 2020.



0\) GOAL engage application designers in
@ the path towards IT and IS sustainability



0\) GOAL engage application designers in
@ the path towards IT and IS sustainability

e |ncreasing sustainability-awareness
e Suggesting best practices
e Providing tools for sustainable-driven (re)design



CLOUD NATIVE APPLICATIONS
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CLOUD NATIVE APPLICATIONS
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CLOUD NATIVE APPLICATIONS
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CLOUD NATIVE APPLICATIONS
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CLOUD NATIVE APPLICATIONS
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SADP - Sustainable Application Design Process

MICROSERVICE
ENRICHMENT

Designers provide different
execution modalities for the
microservices composing the
application

SUSTAINABILITY
AWARENESS

Microservice annotation
with computational
requirements, QoS
constraints, and power
consumption metadata

MICROSERVICE
CLASSIFICATION

Application components are
annotated with their relevance for
the overall process




SADP 1 - Sustainability Awareness
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SADP 1 - Sustainability Awareness
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SADP 2 - Microservice Classification
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SADP 3 - Microservice Enrichment
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SADP - Supporting green applications design

Cloud Native Sustainability
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Service Identifier
flight-search

The service identifier can be used to
associate versions of the service with the
model element.
Optional Metadata
Optional
Services can be defined optional or
mandatory for the business process.

https://github.com/valentinbootz/a
pp-cloud-native-sustainability

Execution Modality + o v

v High Performance
Id
0.0.0.0.1.0
Identifier for the version of the service.
Name
RecommendationFlightSearch
Name for the version of the service.
Description

The information in the customer profile
is used to suggest routes or rank the

Description for the version of the service.

> Requirements BPMN.i0

N Qtandard



https://github.com/valentinbootz/app-cloud-native-sustainability
https://github.com/valentinbootz/app-cloud-native-sustainability

DESIGN IS ONLY A PIECE OF THE PUZZLE
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CONTEXT-AWARE DEPLOYMENT =

INFRASTRUCTURE
PROVIDER
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MANAGED BY:
@ Cloud provider
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CONTEXT-AWARE DEPLOYMENT
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CONTEXT-AWARE DEPLOYMENT =

QoE vs. Carbon Budget
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CONCLUSIONS

|S sustainability requires the involvement of all the stakeholders

A sustainability-aware design enables a greener application
management

Preliminary results shown feasibility and energy reduction

The tradeoff between sustainability and QoE/revenue need to
be explored

THANK YOU FOR YOUR ATTENTION
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