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Design Thinking Process

Design thinking is a holistic innovation method that focuses
on people and their needs while incorporating new
perspectives. This gives you a better understanding of the
challenges, creates empathy for the users and puts the
focus on the central needs.

Bedurfnisse

MENSCH

Design thinking is fast, intuitive, iterative. \ G

INNOVATION

Machbarkeit Rentabilitat
TECHNIK . . WIRTSCHAFT

https://www.youtube.com/watch?v=_r0VX-aU_T8

Source: https://berliner-ideenlabor.de/design-thinking



https://berliner-ideenlabor.de/design-thinking
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Learn about the
audience for whom
you are designing, by
observation and
interview.

Who is my user?
What matters to this
person?

—
—
~

~
e

Create a point of
view/problem
statement that is
based on user needs
and insights.

What are their needs,
difficulties, barriers?

What is the big user
problem that your
team needs to solve?

5 Phases of Design Thinking Process

N
u
®>e>@)
r
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Brainstorm and
come up with as
many creative
solutions as possible
for your problem
statement.

Wild ideas
encouraged!

~

Build a
representation of
one or more of your
ideas to show to
others.

How can | show my
idea?

A prototype is just a
rough draft!

Share your
prototyped idea with
your original user for
feedback.

What worked?
What didn‘t?



Digital Transformation

Enabled by Cloud Computing, a new generation

of Al is being applied in an increasing number
of use cases with stunning results. And we see
10T everywhere - connecting devices in value
chains across industries and infrastructures.
generating terabytes of Big Data every day
which are brought into insights and value by

Internet of Artificial Advanced Analytics.
Things Intelligence
(loT) ™)

Advanced
Analytics &
Big Data

Cloud
Computing



Cloud Services Models

X-as-a-Service (XaaS): Today’s cloud computing providers enable organisations to access a range
of resources “as a Service” — from infrastructure to software. Cloud

Computing

On premises laasS PaaS SaasS

Applications Applications Applications Applications

Data Data Data

Runtime Runtime Runtime Runtime

Middleware Middleware Middleware Middleware

(o) 0/s (0] 0/s

Virtualization Virtualization Virtualization Virtualization

Servers Servers Servers Servers

Storage Storage Storage Storage

Networking Networking Networking Networking

~
B

You Manage Provider Manages

DigitalSkynet

Source: https://digitalskynet.com/blog/cloud-service-models-saas-paas-iaas-which-is-better-for-your-business



https://digitalskynet.com/blog/cloud-service-models-saas-paas-iaas-which-is-better-for-your-business

Cloud Deployment Models

Organisations have a range of choices in cloud deployment models, from a purely public cloud
(owned, managed, and operated by a business for anyone’s use) to hybrid cloud (a mix of public

and private):

Public Private

ClOUd Cloud

= Fully deployed in cloud = Also Called ,on-premises”
= All app parts running in cloud = Not many benefits of cloud
= Built in cloud or migrated computing

= Deployment model often same as
legacy IT infrastructure but using app
management and virtualization
technologies

= Reasons often: Legal, Regualtory

Source: https://docs.aws.amazon.com/pdfs/whitepapers/latest/aws-overview/aws-overview.pdftintroduction

Computing

Connect infrastructure and apps
between cloud-based resources and
existing non-cloud resources

Extend, grow infrastructure into cloud
while conntecting cloud resources to
internal system

Cloud


https://docs.aws.amazon.com/pdfs/whitepapers/latest/aws-overview/aws-overview.pdf#introduction

Warum ist der CLOUD Act fiir die EU relevant?

US-Behorden " Provider muss betroffene Person oder
durfen auf Unternehmen nicht informieren
personenbezogene = provider darf die Daten nicht mehr
Daten im Ausland l6schen (auch nicht auBerhalb der
zugreifen. USA)

Warum ist der CLOUD Act fiir die EU relevant?

® Provider mit Niederlassungen in den USA
unterliegen dem CLOUD Act

® US-Behdrden kénnen Zugriff auf européische
Server mit personenbezogenen Daten fordern

¥ betroffene Personen werden vermutlich nicht
informiert
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Architectural approach of GAIA-X

Data Ecosystem

: I T ) N

Cloud
Advanced Smart Services Computing
(Cross-) Sector Innovation/

Marketplaces/Applications

o e vy - et Lyt gt e

Yﬂtﬂl' T

Data Spaces
Interoperable & portable (Cross-) Sector

data-sets and services smart living

-
L

GAIA-X Federation services
Federated & distributed for
interoperability Trust & Sovereignty
services

Portability, Interoperability &

Interconnectivity

Technical: Architecture of Standards Network f Sector

Commercial: Policies Interconn. (e.g. Regional, (e.g. research.. ) specific
Providers iyperscalers) clouds

Compliance

Legal: Regulatinn & Policies Infrastructure Ecosystem
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Recap - Business Model Canvas

Value Proposition

Key Partners 0: Key Activities ':

Persona

Key Resources

Idea

i

Statement

Generation

Customer

Journey

Customer Relationships

Persona

Customer
Journey

Channels

Persona

Customer
Journey

Customer Segments @ii‘

Persona
Customer
Journey

Cost Structure

Revenue Stream

Customer
Journey

Eco-Social Costs

Il

Eco-Social Benefits

Customer
Journey
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Value Proposition Canvas

Products ||
0

'IU'ID|

10

Idea
Generation

Gain Creators |_|I/|'

Pain Relievers Q>

Persona

Problem
Statement

Customer Jobs




Cloud & Sustainability

CCCCCCC
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Environmental motivations — “it's about time”

Energy consumption
is increasing by
rising need for
computing services
& data centers ...

Energy consumption of DCs in Europe expected to increase from
2018 to 2025 by 21%. Share of Cloud DCs expected to increase
from 35%to 60%'

Amount of Energy used by DCs doubles every four years?

ICT industry is expected to account for 8% of total electricity
demand by 2030 (Worst case scenario expects 20,9%)3

...but cloud services
can also be a far
more sustainable
than traditional on-
premises DCs & IT
services

1 EU report: Energy-efficient Cloud Computing...

Shifting from on-premise DCs to the public cloud can reduce an
enterprise’s energy usage by almost 80% and cut carbon
emissions of workloads by up to 96%*

According to a recent report by International Data Center (IDC),
cloud computing can possibly eliminate 1 billion metric ton of
C02 emission from 2021 to 2024. This is equivalent to the total
emission of 218 million cars over an entire year!®

Studies by Hyperscalers show that Cloud services are much more
efficient concerning energy consumption & carbon emission
compared to on-premise equivalents

2 https://www.datacenterknowledge.com/industry-perspectives/data-center-dilemma-our-data-destroying-environment

3 https://www.nature.com/articles/d41586-018-06610-y
4 https://www.aboutamazon.eu/news/aws/eu-businesses-that-move-to-aws-cloud-can-improve-energy-efficiency-and-reduce-carbon-emissions
5 https://www.capgemini.com/no-no/2021/04/cloud-sustainability-the-case-for-carbon-accounting-in-it/

© 2022 NTT DATA

Overall energy consumption of
ICT industry is rising going along
with the broader usage of cloud
services. At the same time,
cloud services can be much
more energy-efficient than their
on-premises equivalents,
supporting a more sustainable
way of computing. Additionally,
cloud services can be the
accelerator for new innovative
sustainable use cases. The key
is to design cloud services as
environmental-friendly as
possible.

We can help you with this!

NTTDaTa


https://www.datacenterknowledge.com/industry-perspectives/data-center-dilemma-our-data-destroying-environment
https://www.nature.com/articles/d41586-018-06610-y
ttps://www.aboutamazon.eu/news/aws/eu-businesses-that-move-to-aws-cloud-can-improve-energy-efficiency-and-reduce-carbon-emissions
https://amazing4you.de/accenture-launches-mynav-green-cloud-advisor-to-help-companies-realize-sustainability-goals-through-the-cloud
https://www.capgemini.com/no-no/2021/04/cloud-sustainability-the-case-for-carbon-accounting-in-it/
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Energy Consumption & Emissions Patterns — On-Premises Data Center

Your on-prem baseline — energy consumption and CO2 emissions follow your load & usage pattern.

Primary
Datacenter
Load ‘ 8 eV === ‘ 8 ‘
Balancer
Database B DV—a === I3 Database B === 18]

O|l—————

Energy Compsumption

Time

2/17 2/18 2/19 2120 2121 2122
2/16 2/23

CO2 Emission

Time

2/17 2/18 2/19 2/20 2121 2122
2/16 2/23

16 © 2022 NTT DATA

Secondary
Datacenter
Load | 8 ————— | 8 |
Balancer
Database |0 [ == ||O| Database |0 1 o \|0‘

O|lc————

Energy Compsumption

Time

2/17 2/18 2/19 2120 2/21 2122
2/16 2123

CQO2 Emission

Time

2117 2/18 2/19 2/20 2121 2122
2/16 2{23



Energy Consumption & Emissions Patterns — Lift & Shift Cloud Migration

After L&S migration, the pattern remain the same with small gains due to the cloud provider's better PUE.

T mmmmer @B mmwmees )
I Availability Zone A Availability Zone B ]
1 1 1 1
1 Application 1
- LH (3 -
1 Blalancér I
1 1 1 1
1 1 1 1
| Amazon EC2 | | Amazon EC2 |
| Web Tier | | Web Tier |
1 1 1 1
1 1N | | 1 R | |
. <)) o <N |
1 (74 N 1 1 74 N 1
1 1 1 1
! Amazon RDS ! ! Amazon RDS !
! database ! ! database !
L e e e e e e e e e e e e e, e — = - J C e e e e e e e e e — e e e, e, —— - J

Energy Compsumption

Time

2117 2/18 219 2/20 2121 2/22
2/16 2/23

CO2 Emission

Time

2117 2/18 2/19 2120 2121 2{22
2116 2/23

17 © 2022 NTT DATA

E Region 2

[l | S0 0 ol B
1 Availability Zone A 1 L Awvailability Zone B 1
| 1
1 Application !
| i i -
! Balancér !
| 1 ] 1
| 1 | 1
| Amazon EC2 I | Amazon EC2 |
| Web Tier | | Web Tier |
| 1 I 1
| [N A | | I\ A |
| Ep o =P |
1 74 N | 1 (74 N |
| 1 | 1
! Amazon RDS ! . Amazon RDS !
: database ! ! database !
- - . . D D D L DD - J . D D D D D D D D D D DD - - - J

Energy Compsumption

Time

2117 2/18 2/19 2/20 2/21 2/22
2/16 2/23

CO2 Emission
Time

2117 2/18 2/19 2/20 2/21 2/22
2/16 2/23



Energy Consumption & Emissions Patterns — Modernization

With modernization and cloud native architecture, e.g. event-driven, cloud resources run only when
needed and the pattern changes significantly, resulting in a potential 50% emissions reduction.

E Region 1

[l 8 el B
I Availability Zone A |£ﬁa| Availability Zone B 1
1 1
! Application !
: Z) 'Load' :
: B:alanc%zr 0 |
1 | 1 1
1 AWS Lambda I 1 AWS Lambda !
1 | 1 1
1 | [ 1
1 g | 1 1
1 . ? | 1 1
1 | 1 1
1 | 1 1
: Amazon : : :
e e e e - - = 'Eyfaf' O_D_B _______ » . J

Energy Compsumption ' '

Time
2/17 2/18 2119 2/21 2/22
2/16 2123
CO2 Emission
Time
2/17 2/18 2/19 2/21 2/22
2/16 2/23

18 © 2022 NTT DATA

E Region 2

r———"~"=~"=~"="="="="="="="="="="==-""-"A ]y ~"""""""="="="="="="="="==== A
1 Availability Zone A Availability Zone B 1
1 1 1
1 Application !
| Load ! |
! 0 Balancer 0 !
1 1 1 1
1 1 1 1
I AWS Lambda | I AWS Lambda .
1 1 1 1
1 1 1 1
1 1 1 : 1
1 1 1 > 1
1 1 1 1
1 1 1 1
! Amazon ! 1 Amazon 1
! DynamoDB ! ! DynamoDB I
e D D D D D e e e e e e - o J L J
Energy Compsumption l I .
Time
[ [ [
2117 2/18 2/19 2/20 2/21 2/22
2/16 2123
CO2 Emission
Time
2117 2/18 2/19 2120 2121 2122
2/16 2123
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Green Cloud Foundation — Cloud Provider Selection

Conscious provider selection is key for setting a
successful foundation for cloud-enabled sustainability.

What are the provider’s When will they achieve net ~ What is their commitment
Are they carbon-neutral?

sustainability goals? zero or carbon negative? beyond improving operations?

Goals &
Commitment

What energy mix is powering To what extent are they working
their data centers? with offset certificates?

N
P

Energy Supply
& Efficiency

How efficient are their data centers (PUE)?

Do they provide data to accurately

N\
.}‘.J\’ Are they transparent about energy Do they provide data to measure
support your scope 3 reporting?

mix and efficiency of individual environmental impact of

Transparency & regions and zones? individual workloads?
DETEWAETIET14Y




Shared Responsibility Model Sustainability — AWS

Data Design & Usage
Software Application Design

Platform Deployments and Scaling

Data Storage Code Efficiency Utilization & Scaling

Customer is responsible for

sustainability in the cloud Servers Cooling Water Waste

AWS Global Data Centers Building
Infrastructure Electricity Supply Materials

Customer
AWS

AWS is responsible for
sustainability of the cloud

20
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Shared Responsibility & Optimization Across the (Cloud) Stack
... and Your IT Organization!

Cloud Service Model

YOUR
RESPONSIBILTIY

Software as a Service

Platform as a Service

PROVIDER'S
RESPONSIBILTIY

| Infrastructure as a Service |

Functional Stack

Software

Platform

Infrastructure
Facility
BEIE Co-location Cloud Edge
Center 9

Common Actions

Use Energy-efficient tech stack
Design with green principles
Collect & store data consciously

Re-architect to containers
Re-architect to serverless
Optimize utilization/sharing

Terminate unused resources (idle)
Re-size/auto-scale resources
Archive cold data

Reduce network distance/traffic

Collect & provide emission data
Select green cloud provider
Select green cloud region

© 2022 NTT DATA




Green Cloud Foundation — Selecting Regions

Energy mix off the local grid and data center efficiency

are vastly different across cloud regions. AWS Azure GCP

4 carbon-neutral regions Carbon-neutral Carbon-neutral
Is my workload running on carbon-neutral energy (including offsets)? Canada Central (Montreal) by default by default
EU Central (Frankfurt)
What is the carbon intensity of the region’s local grid? EU West (Dublin)
US West (Oregon)
How much of the time is my workload running on renewable energy (no offsets)? (+ GovCloud US)

What is the provider’'s data center PUE in this region (and availability zone)?

GCP’s region picker:

Optimize for I europe-northl
Hamina, Finland S

ﬂ Lower carbon footprint @

Not important Important

& Lower price @ o Carbon Free Energy: 94%

o Grid carbon intensity: 133 gCO2eq/kWh

@ Lower latency @ o Google Compute Engine price: $0.024016 / vCPU-hour

@
Not important Important europe-west3 ﬂ a
Frankfurt, Germany S $

Where is your traffic coming from?

Gambia
Gaza Strip
Georgia
Germany
Ghana v

Carbon Free Energy: 63%
Grid carbon intensity: 293 gCO2eg/kWh
Google Compute Engine price: $0.028103 / vCPU-hour

o] o] o]



Green Cloud Foundation — Selecting Regions

Carbon intensity of grids powering cloud services vary across place and time.

Use 3" party data such as Tomorrow’s electricityMap (API available) to select regions and place workloads for
carbon-optimized execution if providers don’t provide first hand information.

Carbon intensity in the last 24 hours

250
200
150 =
100 o
50

5:00 PM 11:00 PM 00 AM 11:00 AM 5:00 PM

Origin of electricity in the last 24 hours
natural gas

Place latency-sensitive workloads in regions with low carbon Schedule latency-insensitive workloads in off-times with high availability
intensity on avg. and where latency is still acceptable. of renewables and low carbon intensity, possibly leverage remote regions.
(e.g. responsive end user applications) (e.g. batch jobs, OLAP)

23 Data and screenshots from elecricityMap by Tomorrow: https://app.electricitymap.org/



https://app.electricitymap.org/
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Software Carbon Intensity (SCI)

QA Energy consumed by a software system Embodied emissions of a software system

(amount of carbon emitted during the

N (e.g. data center, individual machine,
creation and disposal of a hardware device)

individual service, execution of code)

How energy efficient is my software/hardware? \\\ N How much CO, was emitted during production?
\ /
SCI = ((E =I) + M) per R
/ ‘\
/I \
What is the carbon intensity of the energy grid? / \ How much CO, per user/call/process?

/

Location-based marginal carbon intensity (Rate per) functional unit

(how much carbon emissions are produced o (e.g. carbon per additional user,
per kilowatt-hour of electricity consumed) m API call, ML job, etc.)

SCl example: GHG example:

Q1: 3.3g CO, emissions per API call . Q1: total of 34t CO, emissions
VS.

Q2: 2.9g CO, emissions per API call Q2: total of 82t CO, emissions

© 2022 NTT DATA https://greensoftware.foundation/projects/software-carbon-intensity-sci-specification



https://greensoftware.foundation/projects/software-carbon-intensity-sci-specification
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Group Work Cloud

Integration of Cloud technologies into defined idea/connection to idea

Where could cloud technologies be relevant for your idea?
Guiding questions:
Where do you need computing, storage and networking services?
Do you have a need for performance, scaling etc.?
Cost (Capex vs. Opex)
Access from everywhere and at any time needed for your service/product?

Any security or data protection issues? Cloud Act, Gaia-X

Group Work




Data & Analytics
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Digital Transformation

Internet of
Things
(loT)

Cloud
Computing

Advanced
Analytics &
Big Data

Artificial
Intelligence

(Al)

Enabled by Cloud Computing, a new generation

of Al is being applied in an increasing number
of use cases with stunning results. And we see
10T everywhere - connecting devices in value
chains across industries and infrastructures.
generating terabytes of Big Data every day
which are brought into insights and value by

Advanced Analytics.
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Data is generated constantly and everywhere

RECENTLY: Data Generation is expensive & Linkage is difficult

TODAY: Data is generated constantly & everywhere and Linkage is easy

4 1| Public available
data and records =

=| Newspaper subscriptions,
—=J travel bookings

Linking via

F ) Names, addresses, Address,
Name,

Birth, ZIP,

marriages, births
E Purchases from retailers,
loyalty programs

o
‘: :\ Survey data

@ Credit history, banking
m data, insurance data

Phone

~ Public available
_~ data on the web
e Website visits,
: searches

Linking via .

Accounts, Social media, in n

Location, platforms, accounts [P%] il

Device ID,
Email

Smartphone & App D
usage

Online purchases -E

Smart TVs, smart ‘h
home, connected car, =
activity tracker

]

{]




Data is generated constantly and everywhere

Volume of digital data generated/replicated annually worldwide in 2012

and 2020 and forecast for 2025

75

L1
200
181 a
. Only 0,5% of data is used by
. o
oo companies
} =
T
g 90% of data have been .
S generated in last 2 years
E a8
g

64,2

50

25

2012 2020 2025*

© Starista 2022 &

© Details zur Statistik Quellen anzeigen @

Source: https://de.statista.com/statistik/daten/studie/267974/umfrage/prognose-zum-weltweit-generierten-datenvolumen/

https://insidebigdata.com/2017/02/16/the-exponential-growth-of-data/

Business data



https://de.statista.com/statistik/daten/studie/267974/umfrage/prognose-zum-weltweit-generierten-datenvolumen/
https://insidebigdata.com/2017/02/16/the-exponential-growth-of-data/

31

Big Data Characteristics

Big

Data

Volume of Data
from numerous
data sources

Different data
types: structured,
semi-structured,

unstructured

Speed how data
is generated and
how fast data
moves

Degree of
trustfulness of
data

Business value of
gathered data

Way of usage and
formatting of data

Collection & storage of large amounts of unstructured, semi-structured and structured data and analysis
to gain knowledge (advanced analytics, machine learning, predictive modeling).
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Big Data - Example

https://www.youtube.com/watch?v=bAyrObl7TYE&t=172s
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Big Data - Tools

Data Storage & [
Processing

Data Analysis

Data
Warehouse

oooo
* -
o * *e

&

cassandra

No sequel
Database

Realtime
Processing

Messaging
System




A good and thorough data strategy turns data into value
E.g. Link customer data across operational silos to provide better value

Account and

g Product Usage Data '\‘O’

« 360°-View of customer

( N J
Purchase History

Omni Channel
Interactions

 Improved customer experience

Historical across all channels

Transaction Data

Single view of

« Effective Marketing Campaign

customer
Management

 Individual customer approach

Customer Service
Requests

Data & Demographic
Customer Attitudes,  Insights about similar
Desires & Preferences customers

« High rate of cross-sell/up-sell
« Improved Client servicing

* Client retention

34
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The challenge is to obtain valuable information from data

high

>
=
>
)
a
£
o
o

————————————————— » Applications for Predictive Analytics

Low

Business Value

high

Cross-sell/upsell INIIIIIIEIEGEGGGNGNGNN
Campaign management I <o
Customer acquisitions  [IIIIIIIIEIEIEEGEGEGEGEGNGNGGNN
Budgeting and forecasting I
Retention I 0
Fraud Detection I >
Promotions I
Pricing I :0
Quality Improvement I -5

O 5 10 15 20 25 30 35 40 45 50
What might happen?

What's happening now?

Why did it happen?

What happened?
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Big Data - Critical View

https://www.youtube.com/watch?v=gDcTgGPEQ;j8




Group Work: VPC

1. Describe the value proposition of your idea (high-level)
~20 min

Detailed description will be done independently in each group for the exam — but you need to have basic understanding in group about
idea

proauess ||

Gain Creatorsl 4

o
I=

Pain Relievers ®




Products |||||||| Customer Jobs

0101010

Gain Creators 4

QD -

Pain Relievers s
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Customer lobs

Products ]l ””l
o1oraTD

1 e A | |
CoYy e edry

Gain Creators

Pain Relievers




Customer Journey



Digital Customer Journey

The customer journey is the complete sum of experiences that customers go through when interacting with your company
and brand. Instead of looking at just a part of a transaction or experience, the customer journey documents the full experience

42

of being a customer.

social/online

ads offers
search survey
direct mail website blog
word of shop social media
mouth
radio, tv, print booking emails

ads, flvers

CONSIDERATION

ADVOCACY

) — —- 0 )— — —
. AWARENESS PURCHASE LOYALTY
F i
reviews knowledgebase reviews
blog emails share
inf hi help desk
infographics . chat engage
video social media recommend
media app

Source: https://www.paldesk.com/customer-journey-mapping-101-the-purpose-benefits-and-positive-outcomes/



https://www.paldesk.com/customer-journey-mapping-101-the-purpose-benefits-and-positive-outcomes/

Digital Customer Journey
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Digital Customer Journey

https://www.youtube.com/watch?v=vbx4KzE4l40X-aU_T8
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Group Work Data & Customer Journey

1. Which role does data play for your business idea?

» Guiding Questions
What kind of data do you need to successful implement your business idea?
Which data has to be brought together to bring value to your business idea?
Do you want to apply any analytics to bring value to you business idea?

2. Describe a customer journey for your business idea (related to the defined persona before)

Group Work
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