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Mind of Warrior / Commander

Introduction to Al

No-stop shop —eGovernment Model

Al Use Cases

Generative Al & beneath infrastructure and algorithms
Al Tools can be use in Business (Al Not Alone)

Data Mining and Al Algorithms

Al & Digital Transformation , Strategy, Innovation and methodology
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Sun Tzu’s The Art of War

* emphasizes several key principles for winning a war, including
understanding the landscape, knowing the enemy, and
understanding your own soldiers. Here are some important
points:

1. Know the Terrain: Understanding the landscape is crucial. Sun
Tzu advises that the terrain can dictate the outcome of
battles. Knowing the high ground, water sources, and natural
barriers can provide strategic advantages?.

2. Know the Enemy: Sun Tzu famously said, "Know the enemy
and know yourself, and you can fight a hundred battles with
no danger of defeat"?. This means understanding the enemy’s
strengths, weaknesses, strategies, and morale. This knowledge
allows you to anticipate their moves and counter them

effectively3.

3. Understand Your Soldiers: Knowing the capabilities and
limitations of your own troops is essential. Sun Tzu stresses
the importance of morale, discipline, and the ability to adapt
to changing circumstances®.
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Sun Tzu’s The Art of War

1. Shaping the Enemy: This involves making the enemy
conform to your strategy. By holding strategic positions
and using deception, you can control the battlefield and
force the enemy into disadvantageous situations?.

2. Crafts and Weapons: Sun Tzu discusses the importance of
using appropriate weapons and technology to gain an
advantage. He advises adapting your tools to the situation
and using them effectively to exploit the enemy’s
weaknesses!. This includes everything from traditional
weapons to modern technologies like cyber warfare and
drones?.

3. External Environment: Understanding the external
environment is crucial. Sun Tzu highlights the need to
consider factors such as weather, terrain, and the broader
strategic landscape®. These elements can significantly
impact the outcome of battles. For example, using the
terrain to your advantage can help you ambush the
enemy or defend a position more effectively®.
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Sun Tzu’s The Art of War

2.

discusses the importance of using appropriate weapons
and technology in several places. Here are a few key
references:

Chapter 1: Laying Plans - Sun Tzu emphasizes the
importance of preparation and planning, which includes
the selection and use of appropriate weapons and

technology®.
Chapter 2: Waging War - This chapter discusses the

logistics of war, including the need for proper equipment
and supplies?.

. Chapter 5: Energy - Sun Tzu talks about the use of

different types of forces and the importance of adapting
your tactics and tools to the situation3.

. Chapter 7: Maneuvering - This chapter highlights the

importance of flexibility and the use of various strategies
and tools to gain an advantage over the enemy?*.
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VUCA — Environment we are living in

VOLATILITY

Initially developed by " I i I I i ? UNCERTAINTY
the U.S. military, this
concept has been widely
adopted by businesses
to navigate the
unpredictable and
dynamic nature of the
21st-century
marketplace.

COMPLEXITY

‘\ AMBIGUITY
hat

\
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Strategy

Experience Business

Wh at i S S trate g y ? transformation transformation

Competitor’s
position

Organizational
position

« "Strategy is the direction and scope of an
organization over the long-term:

Repositioning____ ~ ——

* Which achieves advantage for the organisation through srategy e
through its configuration of resources withna
challenging environment,
" Cultural Operational
 To meet the needs of markets and to fulfill transformation transformation
Figure 3.5 Positioning assessment framework focused on business, operational, cultural and

StakehOIder expeCtationS " ? experience transformation

10/29/2024
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What Risks your will Face

Innovators

Early
adopters

The
chasm

Early majority

Adoption

Late majority

Laggards

‘..
Organizations that
create and apply new
technology, or use
existing technology in
a disruptive manner

Organizations that adopt and
adapt new technology to grow
lines of product and service
and exploit new opportunities

Figure 10.1 Technology adoption lifecycle

After Moore (2014)

10/29/2024
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Organizations that adopt Organizations that
tried and trusted technology  resist new technology
to maintain their competitive  until no alternative
advantage remains
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Planning must address the following questions: what do I intend
to achieve as a business, what direction do | want to evolve in
and — above all — how will the tool help me give the business an
edge over competitors?

10/29/2024
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Artificial Intelligence Development History Timeline

Alan Turing test - Joseph Sony launches the
: 3 s . 5 : Amazon launches
if a machine tricks Weizenbaum - first robot pet dog Apple integrates : { :
g : i, - Alexa - intelligent ChatGPT is
human into chatbot capable AiBO whose into iPhone Siri - ; : : g
N s 5 1 ; i i i i virtual assistant available to public
thinking it's of holding personality and intelligent virtual :
: S ; that completes testing.
a human, then conversations skills develop over assistant. .

: : ! : : shopping tasks.
it has intelligence. with humans. time.

0

b

1950 g 1956 § 1964 g 1997 | 1999 |

é 1

-

26@2 2011 2011 § 2014 g 2020 § 2022

] P!

-

Alchesatnlavin The first mass- Question
John McCarthy & produced robotic answering GPT-3 tool for
. computer Deep
introduces the vacuum cleaner computer Watson automated
AR Blue defeats : A0
term "Artificial : Roomba learns wins 1st place conversations is
: ; chess champion : !
Intelligence. to navigate on TV show introduced
Garry Kasparov.
homes. Jeopardy.
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Evolution of Al
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Robots Evolution | 1T00BC - 2020

EVOLUTION

100BC - 2020
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W P T ) ChatGPT banned in ltaly

fr.:h e

over privacy concerns

By Shiona McCallum

Technology reporter

31 March 2023
Updated 1 April 2023

!
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Elementary school teachers picket against use of calculators in grade school
The teachers feel If students use calculators 100 earty, they won't learn math concepts Italy has become the first Western country to

M h h block advanced chatbot ChatGPT.
ath teachers protest
- The Italian data-protection authority said there
were privacy concerns relating to the model, which
agalnSt calculator use was created by US start-up OpenAl and is backed

My older kids don't pay any sirste” be sl “Techens ae by Microsoft.
Attention o an anawer being absurd sby °

OpenAl launched ChatGPT last November

By JILL LAWRENCE

10/29/2024
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What is Al?

Views of Al fall into four categories:

Thinking humanly

Thinking rationally

Acting humanly

Acting rationally
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The roadmap to a successful Intelligent Automation

Thinking and learn

* Big data management

* Machine learning
¢ Data visualization

ing:

No-code
Blockchain

Internet of bodie

Workplace discovery

Process discovery
AutoML
VCET
Language:
Intelligent chatbots
Unstructured
information
management
(UIM)
Sentiment
analysis
Speech analytics

914

ople an,

. ~cis of Pe
b\os\s (o)
™ 2

transformation

oemocratization ofy 4

)

/A Generated by \P

Foundation of a successful IA transformation:

P

165
Io"‘/°9_L 10 82U

Vision:

¢ Optical character
recognition (OCR)

* |Intelligent character
recognition (ICR)

* Image and video analysis

Biometrics

Marketplaces
XR technologies
Data discovery
Process mining
Explainable IA
Swarm

APls

aﬁla‘\“o

Execution:

* Low-code & smart
workflow platforms

* Robotic process
automation (RPA)

@ Bornet, Barkin & Wirtz, www.intelligentautomationbook.com
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Machine Learning W«ws’a: wﬁ“*‘“‘«z.
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* Machine Learning is an approach to pfv i v,,,,NH? 'M‘i r, P
i iy g " arufpr®  § | bl RIS U
* (1) learn J‘ /.f g1y
* (2) complex patterns from M. d: h"“'("mﬁfﬂi
* (3) existing data and use these i
patterns to make Wg =z N %"“
* (4) predicitions on Wl

(5) unseen data
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ML Solutionslearn patters from inputs and outputs

—
Tradiontial B
software
—
—————>
—

Outputs

10/29/2024

Machine
Learning Patterns
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Government

Campaign Content and
Planning

Citizen Experience

Public Security

Palicy Planning Support

Finance

= High Frequency Trading
- Risk Modeling

- Equity Research

- Asset Management

- Underwriting

- Investment Planning

= Security

Al applications are transforming every industry

Agriculture

o

- AV [ Satellite Crop Field
Analysis

- DiseaseRecognition

- Comprehensive Strategic
Crop Planning

Strategic Qil Drilling

Risk Minimization

Geological Analysis

Demand Prediction

- Adjustment of Resource
Generation

Healthcare

I

i

- Personalized Healthcare
= Dizgnostic Tools

- Intagrated Wellness and
Health Systems

- Behavior Tracking

- Security

£

Education

ot

- Personalized Education

= Leaming Content
Indexing-to-Skill & Search

= Custom Teaching
Methods

- Smart View Devices

Science

8

- Data Analysis and
Experiments

- Predictive Modeling
= Theorem Proving

- Personalized Education
- Deductive Reasoning

= Experiment Planning

Business Solutions
™
ef}?a

i = iy

- Interactive Chatbots that
leam from experience
with custorners

- Regulatory Suppart

- Prediction

= Marketing
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= NVIDIA COI’p Summary Financials Analysis Earnings Compare
MASDAQ: NVDA

1D 5D 1M 3M YTD 1Y 3Y 5Y Max [g ~" Line ~ 77 Indicators [ Financials  *2 Projection

i| 900.00
800.00
700.00

600.00

500.00

400.00

300.00

200.00

100.00

2000 2004 2008 2012 2018 2020 2024

C, Compare to

INTC 31.81 ® acom 165.84 @ AMD 157.18 =~ AMBA 43.26 — AVGO 1,340.48 ® GooG i
INTEL CORPO... -9.40% QUALCOMM I... +1.56% ADVANCED MI... +2.22% AMBARELLA INC +2.26% Broadcom Inc. +3.56% ALPHABET INC
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Saudi Arabia and UAE race to buy
Nvidia chips to power Al ambitions

Gulf nations acquire thousands of GPUs amid global shortage of
semiconductors needed to build large language models

Saudi Arabian Crown Prince Mohammed bin Salman, left, and Nvidia chief Jensen Huang. The Gulf
state's interest in Al has sparked concerns over the technology's potential misuse © FT
montage/Bloomberg

10/29/2024

* Please use the sharing tools found via the

share button at the top or side of articles.
Copying articles to share with others is a
breach of FT.com T&Cs and Copyright Policy.
Email licensing@ft.com to buy additional
rights. Subscribers may share up to 10 or 20
articles per month using the gift article
service. More information can be found here.
https://www.ft.com/content/c93d2a76-16f3-

4585-a161-8666/c5090ba

According to people familiar with the moves,
Saudi Arabia has bought at least 3,000 of
Nvidia’s H100 chips — a $40,000 processor
described by Nvidia chief Jensen Huang as
“the world’s first computer [chip] designed for
generative Al” — via the public research
Institution King Abdullah University of Science
and Technology (Kaust).

$120,000,000
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1000X Al Compute in 8 Years

Blackwell
20,000 TFLOPS
FP4

Hopper
4,000 TFLOPS

FP8 /

Ampere
Pascal Volta 620 TFLOPS
19 TFLOPS 130 TFLOPS BF16/FP16
FP16 FP16

2016 2017
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Exponential Al evolvment

Our Distorted View of Intelligence

Reality

Haha that's adorable
Haha that's adorable the funny robot can _
the funny robot can do monkey tricks! |, What??
do monkey tricks! ~ y
~ EINSTEIN - e T N eccceneeea
; DUMB HUMAN |f-================mm=mmmmmcceco gy ol -y m oo comooomoooo oo e
Q
2 8
dc) il PSR c CHIMP I =o = m e e el
HUMAN Q
=) o)
—_ Al —_
Q INTELLIGENCE TR ] O A
= c
BIRD
ANT ANT Focemmmmmmmm e e

waitbutwhy.com
¥ waitbutwhy.com
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Al systems are underpinned by advanced technologies

Al systems are underpinned by
advanced technologies

Cognitive/Al Technologies

Artificial intelligence

Simulation of human intelligence

Procosses

Recommendation Robotics
engines Conception, design,
manufacture, and

Analyze data and suggest operation of robots

something as per the user’s

mterest

Machine learning

Predictive
systems

analytics
Ability 10 learn and improve

Predicting outcomes using
without explcit instructions

statistical algorithms and
machine learning

Natural language processing

ADbility to understand human
speech as it is spoken

Deep learning
Machine learnng with artificial
neural network algorithms

Wit the prioe written permssion of [BM
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Six key Al technologies transforming
our world

1. Machine Learning 4. Virtual Agents

2. Autonomous Vehicles 5. Computer Vision

3. Smart Robotics 6. Natural Language

Course materials may not be reproduced in whole or in part without the prior written permission of IBM.
IBM Research / © 2021 IBM Corporation 22
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Al Deconstructed

Artificial Intelligence

Source: Fi Stability B
10/29/2024 rce: Financial Stability Board



https://ahmad.alshami.website/

Deep Learning

* Deep learning is a subset of machine learning that
leverages artificial neural networks (ANNs) to learn from data.
The term “deep” refers to the use of multiple layers within the
network. Here are some key points about deep learning:

1.Representation Learning: Deep learning methods focus
on extracting higher-level features from raw input data. For
instance, in image processing, lower layers might identify edges,
while higher layers recognize more complex concepts like digits,
letters, or faces.

2.Neural Networks: Deep learning architectures include various
types of neural networks:

1. Deep Neural Networks (DNNSL: These have multiple hidden layers and
are commonly used for tasks like image recognition, natural language
processing, and speech recognition.

2. Convolutional Neural Networks (CNNs): Designed for image analysis,
CNNs excel at tasks like object detection and classification.

3. Recurrent Neural Networks (RNNs): Suitable for sequential data (e.g.,
time series or text), RNNs maintain an internal state to process
sequences.

4. Transformers: Widely used for natural language understanding and
machine translation.

10/29/2024

1980S-ERA NEURAL NETWORK

Links carry signals
from one node
to another, boosting
or damping them
according to each
link's 'weight'.

DEEP LEARNING NEURAL NETWORK

Multiple hidden layers
process hierarchical features

Identify
combinations
or features

pixel value \ Identify Identify Identify

edges combinations features

~——) of edges —?

HEPF —Es "ES EEE
SCE BdJ RAEF
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Reinforcement learning

* Reinforcement learning in formal terms is a method of machine
learning wherein the software agent learns to perform certain
actions in an environment which lead it to maximum reward. It does
so by exploration and exploitation of knowledge it learns by
repeated trials of maximizing the reward.

* A robot learning to flip pan cakes

e http://vimeo.com/13387420

* Humanoid robot learns archery skill
e http://vimeo.com/15477149

* A robot learning to iron
 http://vimeo.com/13360649
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Generative Al

e ChatGPT - OpenAl

e Sora
e Dall-e

* Gemeni — Google
 Meta Llama

10/29/2024


https://ahmad.alshami.website/
https://openai.com/sora
https://llama.meta.com/

Al systems can go beyond knowledge, they understand, reason,
learn and interact

Al systems can go beyond knowledge, they
understand, reason, learn, and interact

Understand Reason Interact
Q N1/
=] - N
e 2% (5--«:" )
Qo o < =e
Q; > a"' ‘.El
Al systems can They can reason, grasp Each data point, With the capabilities to
understand unstructured underlying concepts, interaction and outcome see, talk, and hear, Al
information the same form hypotheses, and helps to continuously systems interact with
way humans do infer to extract ideas sharpen expertise humans naturally.

10/29/2024
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Types of Al

* Narrow Al Where are we today in AI?

 Broad Al
 General Al

Narrow Intelligence

&

2010 - 2015

All Al applications since
1970s in fact

Course materials may not be reproduced in whole orin part without the prior written permission of IBM.

1BM Research / ® 2021 IBM Corporation

(Al for Enterprise)

General Al

i

2050 and beyond
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ROBOT

* Figure https://www.youtube.com/watch?v=Sq1QZB5baNw

* Optimus https://www.youtube.com/watch?v=cpraXaw7dyc

* New Atlas https://www.youtube.com/watch?v=29ECwExc- M

* H1 https://www.youtube.com/watch?v=iwW2wnFs b4

10/29/2024
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Am | a person
or a thing?

Robot Rights

"Robot rights" is the concept that people
should have moral obligations towards t
machines, similar to Human Rights or AN
Rights. ~-

Robot rights, such as a right to exist and :
perform its own mission, could be linked to
robot duty to serve human!

Similar right for humans to perform their
duties before the society.
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But where are the machines that these laws could be
applied to?

* Ray Kurzweil, American inventor and
futurist, sets the date at 2029.

* Softbank CEO Masayoshi Son, predicts that the

dawn of super-intelligent machines will happen
by 2047.

* Currently, humanoids like Sophia are only built as
an experiment to see how far, we can push the
science.
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Autonomous Enterprise & Intelligent Automation

THE AUTONOMOUS
ENTERPRISE

Powered by Al

‘ Self-optimizing business

An autonomous enterprise is a self-optimizing business that applies Al and
automation to decisioning, operations, and servicing across the organization ’

. It is able to configure, monitor, and maintain itself independently, and learn and
adapt to change * . It has the talent, tech infrastructure, and governance to deliver
the data that will drive success with minimal manual interventions ° . It is a shiftin
mindset, changing the way people think about and approach technology ' .
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Al Market Analysis

Al adoption worldwide has increased dramatically in the past year, after
years of little meaningful change.

Organizations that have adopted Al in at least 1 business function,’' % of respondents
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In 2017, the definition for Al adoption was using Al in a core part of the organization’s business or at scale. In 2018 and 2019, the definition was embedding at
least 1 Al capability in business processes or products, Since 2020, the definition has been that the organization has adopted Al in at least 1 function.

Source: McKinsey Global Survey on Al, 1,363 participants at all levels of the organization, Feb 22—-Mar b, 2024

McKinsey & Company
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Estimated worldwide spending on artificial intelligence
(Al)-centric systems in 2023, by industry (Billions)

Banking

Retail

Professional Services

Discrete manufacturing

Process manufacturing

© Additional Information Show source @
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Al Adoption Market Analysis

Respondents most often report generative Al adoption in their marketing-
and-sales, product- and service-development, and IT functions.

Respondents’ organizations regularly using generative Al (gen Al), by function, % of respondents

34 23 17 16 16 13 12 8 7 6 4

Marketing IT Service Human Strategy and Manufacturing
and sales operations resources corporate finance
roduct and/or Other corporate Software Risk Supply chain/
service development functions engineering inventory management

Most commonly reported gen Al use cases within function, % of respondents

arketing and sales Product and/or service development IT
Mo | K
Content support for marketing strategy Design development IT help desk chatbot
5 L | K
Personalized marketing Scientific literature and research review Data management
L E L We
Sales lead identification and prioritization ~ Accelerated early simulation/testing IT help desk Al assistant’

Eg, providing real-time assistance and script suggestions to help desk employees during human-to-human conversations.
Source: McKinsey Global Survey on Al, 1,363 participants at all levels of the organization, Feb 22—Mar 5, 2024

McKinsey & Company
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Using generative Al in just a few functions could drive most of the technology’s
impact across potential corporate use cases.

@ Represent ~75% of total annual impact of generative Al

500
® Sales Soft e
. oftware engineering
® Marketing (for corporate IT)
Software engineering
(for product development) @
400 @
Customer operations
® Product R&D?
300
Impact, $ billion
@ Supply chain
200
Manufacturing
® Finance Risk and compliance
100 Talent and organization (incl HR)
° Py rocurement management
° Corporate IT' Legal
[
Strategy
Pricin
0 * 2 | T
0 10 20 30 40
Impact as a percentage of functional spend, %
Note: Impact aged
"Excludin ngineering

Source: Comparative \hcusir-_ vice (CIS), IHS Markit; Oxford Economics;
and Supply Chain 360; McKinsey Sa

McKinsey Corporate and Business Functions database; McKinsey Manufacturing
vigator; Ignite, a McKinsey database; McKinsey analysis

McKinsey & Company
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How are companies planning to invest in Al over the next
What are the top ten factors driving AI adoption?

12 months?
43% Advancements in Al that make it
0
- more accessible o 4% Research and development —

key processes and processes
37% Increasing amount of Al embedded 39% Reskilling and workforce development

into standard off-the-shelf business

applications 32% Building proprietary solutions
31% Competitive pressure 28% Off-the-shelf Al solutions
31% Demands due to the COVID-19 pandemic , .

y P | 26% Off-the-shelf tools to build their own

25% Pressure from consumers applications and models
23% Directives from leadership
22% Company culture
22% Labor or skills shortages
20% Environmental pressures

IBM Global Al Adoption Index 2022 | May 2022
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How organizations are using Al today

Use cases

Organizations are applying Al in a wide variety of use cases
today, with the most advanced adoption happening in areas
like IT operations, security and threat detection and business
process automation. Today, a third of companies are already
using AI to automate their IT processes—AIOps—which helps
them preserve application performance while also making
resource allocation more efficient. Businesses are also applying
Al techniques like natural language processing (NLP) to fields
like marketing, sales and customer care.

i
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Fraud Detection Sensor Data Financial Planning
Analysis and Analysis

A large proportion of companies interested in or deploying AI

are looking to automate but what, exactly, they are trying to
automate varies from sector to sector. Nearly half of companies
that have applied Al-based automation have done so to drive
greater IT efficiency, but they are also using automation to give
time back to employees (49%) and address skills gaps. There are
also large regional disparities with certain techniques like robotic
process automation (RPA). For example, Chinese companies are
nearly twice as likely to employ RPA as US firms.

Around 40% of larger companies are using Al to improve
customer service agent productivity, create a more personalized
experience for customers and employees, and streamline

how customers and employees find information and resolve
frequently asked questions.

Only 2% of Chinese companies aren’t using Al in customer care,
with the most common reasons being improved customer service
agent productivity (61%), streamlining how employees and
customers find information (55%) and personalization (54%).
English-speaking countries—the US, the UK, Australia and
Canada—are much more likely to say they aren’t using Al

for customer care (14%-18%).

50% of IT professionals in the automotive industry say their
organization uses Al to create a more personalized experience
for customers and employees. That’s a fairly large outlier, though
40% of companies in the chemicals, oil and gas sector, and 40%
of companies in the utility and environmental sector are using Al
to advance personalization, as well.

Why are organizations turning to automation software or tools?

46% Drive greater efficiencies in IT operations
46% Drive business operations and tasks
45% Cost savings

39% Give time back to employees so they

can focus on higher-value work

30% Get ahead of potential downtime
or technical issues

27% Address the skills gap

GVAGA3JP (ibm.com)

A majority of IT professionals at large companies are using it to
drive efficiencies in IT operations (ITOps) (54%) compared to
just 40% at smaller ones.

IT professionals in most markets say that their business is using
or considering using automation to drive greater efficiencies in
business processes and tasks and ITOps, but IT professionals in
Australia, Canada, France, the UK and the US are more likely to
cite cost savings as the reason.

What types of automation software or tools are organizations
very or somewhat interested in using?

80% Integration of apps and data

78% Network performance management

76% Business process management (BPM)

73% Al for IT operations (AIOps)

73% Application performance management
(APM)

74% Application resource management (ARM)

72% Process and task mining

72% Observability

65% RPA
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How are companies using or considering using NLP solutions?

38% Customer care

36% Security

32% Business development

30% Sales

29% Marketing

28% Human resources or employee services
26% Finance

25% Supply chain or procurement
23% Market research

20% Corporate governance or ESG
18% Legal or compliance

How are organizations using Al to improve customer
and employee care?

36% Improve customer service agent
- ]
productivity
35% Create more personalized experiences
34% Streamline how customers and employees

use it to find information

31% Survey or feedback analysis

28% Decrease call wait times

26% More targeted or personalized advertising
25% Email or text classification

25% Identify new revenue streams or

cross-sell or upsell opportunities
24% Manage increasing call center volume

23% Address labor or staffing shortages
(for example, in contact centers)

16% Sentiment analysis



https://ahmad.alshami.website/
https://www.ibm.com/downloads/cas/GVAGA3JP

¥, MORNING CONSULT’
APPENDIX

Al and automation investments have perceived positive impacts among a majority of I'T Professionals at
enterprises (81%).

How has investing in Al and automation impacted your employees' overall productivity? It has had...

@ iy @ pooampecito @ produty @ prodkmy Jontnoworsure
productivity
Global Enterprise 6%
Australia® 9%
Canada 13%
China
France 9%
Germany 5%
India
italy 8%
Japan 15%
Singapore
South Korea’ 9%
Spain 1%
UAE
UK 1%
us 12%
LATAM 8%

70
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Generative Al high performers report experiencing a range of challenges in
capturing value from the technology.

Elements that have posed challenges in capturing value from generative Al (gen Al), % of respondents

Gen Al high performers’ All other respondents
Data 70
Risk and responsible Al [ e
Operating model 4T 08
Technology S a =
Stategy )
Taen D
Adoption and scaling 0 33 38

Note: Figures do not sum to 100%, because respondents could choose multiple answer options.
'Respondents who said that at least 119 of their organizations’ EBIT in 2023 was attributable to their use of generative Al. For respondents at Al high perform-
ers, n = 46, for all other respondents, n = 830. Respondents who said “don’t know/not applicable” are not shown.

Source: McKinsey Global Survey on Al, 1,363 participants at all levels of the organization, Feb 22—-Mar b, 2024

McKinsey & Company
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From one-stop shop to no-
stop shop: An e-government
stage model
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Non-stop shop government model

* Al applications in government, particularly in the context of a non-stop shop
government model, can play a transformative role, as outlined in the attached
paper. In a “non-stop shop” model, the use of Al can facilitate proactive and
predictive government services, minimizing or eliminating the need for

citizens to fill out forms or trigger government services themselves. Below are
key Al applications in this context:
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Non-stop shop government model

» 1. Data Collection and Management: Al can be utilized to collect and manage data from various sources automatically,
minimizing the need for citizens to provide the same information multiple times. Through data integration and Al
algorithms, governments can gather information from pre-existing databases, making service delivery smoother and less
redundant. The use of Al can help facilitate seamless data integration across departments, which is a critical component
in transitioning from one-stop to no-stop shop government models .

« 2. Proactive Service Delivery: Al can help governments transition from reactive to proactive service delivery by
predicting citizen needs based on life events or other key data points. For instance, Al can analyze data and automatically
Initiate services, such as issuing visas, renewing identity documents, or offering financial aid when the system predicts a
citizen will need them, without requiring a formal request .

* 3. Personalization and Recommender Systems: Al-powered recommendation engines can personalize the citizen
experience, tailoring government services to the individual based on their data and past interactions. Al could suggest or
gutomatlcally provide services relevant to a citizen’s current life event, whether it’s related to education, health, or legal

ocumentation .

* 4. Predictive Analytics: Al-driven predictive models can foresee future citizen needs and initiate services before a life
event occurs. For example, a predictive system could automatically send a new passport before the current one expires
or predict the need for social services based on employment data .

* 5. Fraud Detection and Security: In the backdrop of fully integrated government services, Al can be used to monitor and
detect fraudulent activity across databases. This enhances security as sensitive citizen data is shared across departments.
Al algorithms can detect anomalies that may indicate misuse of government services .
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Austria - Family Allowances

Citizens had to manually apply for family allowances by
filling out forms.

Data from hospitals is shared directly with the
government, and allowances are processed
automatically.

Automatic processing of family allowances when a
child is born, with no citizen action required.

© il denf U8 (e colil =i ,a)) oda
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Australia - Service Redesign

Integrated systems
automatically
provide services
based on data,
reducing the need
for manual requests.

y

Redesign of forms
and data integration
efforts to provide
proactive services
without citizen-
initiated requests.

Citizens submitted
manual requests for
services.
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Slovakia - Service-Centric Model

* Citizens had to actively search for government services.

* A model for transforming government services to focus on citizen needs and
creating service-centered and proactive e-government models.

» After Al/Proactive Services: The government now anticipates citizen needs
and delivers services accordingly, without requiring citizen requests.
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Maliu, China - Public Service Delivery

e Government services were reactive, and citizens needed to submit formal
requests for assistance.

* Establishing a service-oriented government focusing on public service delivery
and proactively addressing community needs.

» After Al/Proactive Services: Services are provided proactively, with the
government addressing community needs before formal requests are made.
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External Analysis
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Al Market Analysis

Al adoption worldwide has increased dramatically in the past year, after
years of little meaningful change.

Organizations that have adopted Al in at least 1 business function,' % of respondents
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McKinsey & Company
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ML & Al Use Cases

The below showcases the ML & Al use cases.

Finance

Investment Prediction

Revenue Foreasting

Loan & process Automnation

Robo Advisors

Fraud detection

Risk & ROl quantification

Trading & Crypto (Dimtech)

Retail

Predicting Customer Behavior
Visual Search
Voice Search
Video Search

Virtual Assistants & Chatbots

Price & Inventory Prediction

Price Elasticity of Demand &
Price Optimization

Supply Planning

Association Rule & Market Basket Analysis

Marketing

RFM Analysis
Customer Lifetime Value
Churn Analysis
Recommender System & Personalization
AfB Testing for better Marketing Strategy

Media Mix Modeling

Documents Intelligence

Job-to-Resume matching

HR Bot

Knowledge Mining

Extract Health Information

Text Analytics for Healthcare

Automating Administrative Tasks

Computer Vision

Predictive Maintenance

Digital Twins

Metrics Advisor

Charity

Knowledge Mining

Knowledge Graph Building

Al Assistant
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Domains of Artificial Intelligent

Gen Al Machine Learning Knowledge Mining

GPT 4 - Advanced Cognitive capabilities .
GPT40-Text & Image as Input/Output Finance ML Services Search Engine
Computer Vision

GPT 3 — Summarization, translation,
Category Recognition [ Extraction from
Documents, images, etc)

Conversational Language Understanding

Marketing ML Services

Retrieval Augmented Generation —
Creation of Private GPT on top of

Retail ML Services Organizational Data

10T ML Services
Visual Search Intent & Entity Recognition

HR ML Services

Healthcare ML Services Video Search
Charity ML Services
Recommender Systems
o

Azure OpenAl @C&HM Azure Al Services f b . Microsoft Alliances Azure Al Search a Azure Machine Learning z‘

Matwral Language Processing
Embedding — Similarity Search

Whisper —Voice Recognition
Speech Solution

DALL-E: Text to Image

Q& Chatbot
Documents Intelligence
Al Assistant & Agents
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Estimated worldwide spending on artificial
—Iintelligence (Al)-centric systems in 2023, by ——
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Al Adoption Market Analysis

Respondents most often report generative Al adoption in their marketing-
and-sales, product- and service-development, and IT functions.

Respondents’ organizations regularly using generative Al (gen Al), by function, % of respondents

34 23 17 16 16 13 12 8 7 6 4

Marketing IT Service Human Strategy and Manufacturing
and sales operations resources corporate finance
roduct and/or Other corporate Software Risk Supply chain/
service development functions engineering inventory management

Most commonly reported gen Al use cases within function, % of respondents

arketing and sales Product and/or service development IT
Mo | K
Content support for marketing strategy Design development IT help desk chatbot
5 L | K
Personalized marketing Scientific literature and research review Data management
L E L We
Sales lead identification and prioritization ~ Accelerated early simulation/testing IT help desk Al assistant’

Eg, providing real-time assistance and script suggestions to help desk employees during human-to-human conversations.
Source: McKinsey Global Survey on Al, 1,363 participants at all levels of the organization, Feb 22—Mar 5, 2024

McKinsey & Company
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Using generative Al in just a few functions could drive most of the technology’s
impact across potential corporate use cases.

| . Represent ~75% of total annual impact of generative Al
500
® Sales Soft e
. oftware engineering
® Marketing (for corporate IT)
Software engineering
(for product development) @
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Customer operations
® Product R&D?
300
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200
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@® Finance i mpliance
L
100
rement management
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Impact as a percentage of functional spend, %
Note: Impact aged
"Excludin ngineering

Source: Comparative Industry vice (CIS), IHS Markit; Oxford Economics; McKinsey Corporate and Business Functions database; McKinsey Manufacturing
and Supply Chain 360; McKinsey Sa vigator; Ignite, a McKinsey database; McKinsey analysis

McKinsey & Company
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How are companies planning to invest in Al over the next
What are the top ten factors driving AI adoption?

12 months?
43% Advancements in Al that make it
0
- more accessible o 4% Research and development —

key processes and processes
37% Increasing amount of Al embedded 39% Reskilling and workforce development

into standard off-the-shelf business

applications 32% Building proprietary solutions
31% Competitive pressure 28% Off-the-shelf Al solutions
31% Demands due to the COVID-19 pandemic , .

y P | 26% Off-the-shelf tools to build their own

25% Pressure from consumers applications and models
23% Directives from leadership
22% Company culture
22% Labor or skills shortages
20% Environmental pressures

IBM Global Al Adoption Index 2022 | May 2022
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How organizations are using Al today

Use cases

Organizations are applying Al in a wide variety of use cases
today, with the most advanced adoption happening in areas
like IT operations, security and threat detection and business
process automation. Today, a third of companies are already
using AI to automate their IT processes—AIOps—which helps
them preserve application performance while also making
resource allocation more efficient. Businesses are also applying
Al techniques like natural language processing (NLP) to fields
like marketing, sales and customer care.

i
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Fraud Detection Sensor Data Financial Planning
Analysis and Analysis

A large proportion of companies interested in or deploying AI

are looking to automate but what, exactly, they are trying to
automate varies from sector to sector. Nearly half of companies
that have applied Al-based automation have done so to drive
greater IT efficiency, but they are also using automation to give
time back to employees (49%) and address skills gaps. There are
also large regional disparities with certain techniques like robotic
process automation (RPA). For example, Chinese companies are
nearly twice as likely to employ RPA as US firms.

Around 40% of larger companies are using Al to improve
customer service agent productivity, create a more personalized
experience for customers and employees, and streamline

how customers and employees find information and resolve
frequently asked questions.

Only 2% of Chinese companies aren’t using Al in customer care,
with the most common reasons being improved customer service
agent productivity (61%), streamlining how employees and
customers find information (55%) and personalization (54%).
English-speaking countries—the US, the UK, Australia and
Canada—are much more likely to say they aren’t using Al

for customer care (14%-18%).

50% of IT professionals in the automotive industry say their
organization uses Al to create a more personalized experience
for customers and employees. That’s a fairly large outlier, though
40% of companies in the chemicals, oil and gas sector, and 40%
of companies in the utility and environmental sector are using Al
to advance personalization, as well.

Why are organizations turning to automation software or tools?

46% Drive greater efficiencies in IT operations
46% Drive business operations and tasks
45% Cost savings

39% Give time back to employees so they

can focus on higher-value work

30% Get ahead of potential downtime
or technical issues

27% Address the skills gap

GVAGA3JP (ibm.com)

A majority of IT professionals at large companies are using it to
drive efficiencies in IT operations (ITOps) (54%) compared to
just 40% at smaller ones.

IT professionals in most markets say that their business is using
or considering using automation to drive greater efficiencies in
business processes and tasks and ITOps, but IT professionals in
Australia, Canada, France, the UK and the US are more likely to
cite cost savings as the reason.

What types of automation software or tools are organizations
very or somewhat interested in using?

80% Integration of apps and data

78% Network performance management

76% Business process management (BPM)

73% Al for IT operations (AIOps)

73% Application performance management
(APM)

74% Application resource management (ARM)

72% Process and task mining

72% Observability

65% RPA
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How are companies using or considering using NLP solutions?

38% Customer care

36% Security

32% Business development

30% Sales

29% Marketing

28% Human resources or employee services
26% Finance

25% Supply chain or procurement
23% Market research

20% Corporate governance or ESG
18% Legal or compliance

How are organizations using Al to improve customer
and employee care?

36% Improve customer service agent
- ]
productivity
35% Create more personalized experiences
34% Streamline how customers and employees

use it to find information

31% Survey or feedback analysis

28% Decrease call wait times

26% More targeted or personalized advertising
25% Email or text classification

25% Identify new revenue streams or

cross-sell or upsell opportunities
24% Manage increasing call center volume

23% Address labor or staffing shortages
(for example, in contact centers)

16% Sentiment analysis



https://ahmad.alshami.website/
https://www.ibm.com/downloads/cas/GVAGA3JP

¥, MORNING CONSULT’
APPENDIX

Al and automation investments have perceived positive impacts among a majority of I'T Professionals at
enterprises (81%).

How has investing in Al and automation impacted your employees' overall productivity? It has had...

@ iy @ pooampecito @ produty @ prodkmy Jontnoworsure
productivity
Global Enterprise 6%
Australia® 9%
Canada 13%
China
France 9%
Germany 5%
India
italy 8%
Japan 15%
Singapore
South Korea’ 9%
Spain 1%
UAE
UK 1%
us 12%
LATAM 8%
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The roadmap to a successful Intelligent Automation
transformation

Thinking and learning: Vision:

* Big data management . Optical' gharacter
* Machine learning recognition (OCR)

. . o * Intelligent character
Data visualization recognition (ICR)

* Image and video analysis
* Biometrics

oemocratization of la

No-code
Blockchain
Internet of bodies

Marketplaces
XR technologies
Data discovery

q)
Workplace discovery 5 f % Process mining
Process discovery § | S Explainable IA
AutoML 2 | <€ Swarm
VCET §& | APIs
& i

Language: @

* Intelligent chatbots f%

* Unstructured € Execution:
information ¢ e Low-code & smart
?L‘JT:Aa)gemem workflow platforms

s Sefinsnt * Robotic process

enl RO automation (RPA)
analysis 1A Generated by P

* Speech analytics

Foundation of a successful IA transformation:

@ Bornet, Barkin & Wirtz, www.intelligentautomationbook.com



https://ahmad.alshami.website/

GENERATIVE Al
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Generative Al Chapters

4 3
‘ Image I Video Audio ' Text l
(Text-To-Image) Text-To-Video Text-To-Speech | | Speech-To-Text [Large Language Models)

Chapter 2: Diffusion, CLIP models. Chapter 3: Diffusion model Chapter 4: Seq-2-Seq T5 models

[Encoder] [Decoder) [Encoder-DecoderJ

Chapter 5: BERT/Encoder and Decoder LLMs
Chapter 6, 7,8, 9: Generative LLMs like
Llama2, GPT, Falcon, BLOOM FLAN-TS5 etc.
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Introduction to Generative Al Impact on Market
Generative Al Generative Al history
Definition and Glossry

Generative Al

How it works Neural Networks
CNN
Token, Vector, Embedding
Transformers (Encoders , Decoders)
Types and Techniques Generative models

Use Cases for Intelligent Automation
Generative Al Generative Al in Services Sectors & Government
Generative Al Role in Non-stop shop Government

How to use Prompt Engineering
Generative Al
Live CHAT GPT 4.0 with plugins
Demonstration & Ms. Copilot
Application Gemeni

MID JOURNEY

FIRE FLY

COPilot
Risks and Generative Al Cons

Mitigation Al Ethics
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Tool

ChatGPT

Jasper

GrammarlyGO

Copy.ai

Writesonic

Description

Versatile chatbot and writing assistant.

Al-powered marketing content generator.

Al-powered content creation and editing.

Creative content producer.

Marketing content generator.
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Tool Description

GitHub Copilot Al pair programmer.
TabNine Intelligent code completion.
Amazon CodeWhisperer Al coding assistant.

Replit Ghostwriter Coding assistant.

Codeium Free coding tool.
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Tool

DALL-E 2

Midjourney

BlueWillow

Stockimg

Description

Image generation from text.

Artistic image generator.

Customized image generator.

Professional image generator.
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Tool Description
Runway Video and image magic tools.
Synthesia Text-to-video converter.

Lumen5 Video creation from text.
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Tool

Wordtune

Autoresponder

Conversica

ClickUp Al

Pictory

Description

Casual writing assistant.

Automated chat replies.

Al sales assistant.

Role-based Al solution.

Text-to-audio and video.
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Generative Al Tools and Their Versatility

« Generative Al tools are capable of performing various
tasks such as writing, coding, image generation, and
video creation.

« One of the top generative Al tools is ChatGPT, a
conversational Al model developed by OpenAl.

« Another top generative Al tool is Ms. CoPilot, which is
designed to assist with various tasks.

« Geminiis another popular generative Al tool that can
be used for various purposes.
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Fundamentals of Generative Models

* ability to “dream up” new data,
e generative models have become a cornerstone of Al,

* reshaping how we interact with technology, create content, and solve
problems.
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Generative Al evolution Timeline

Reviving Deep Learning -
Geoffrey Hinton's
WERNitiresen Transformer Architeoturs DALL-E 2 & ChatGPT Launch
2006 2014 2017 2018 2022 e
Present
The Advent of GANSs Large Language Models Ethical and Societal

Emerge - GPT Era Begins Refleotions - Ethios in Foous
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Neural Networks: The Backbone of Generative Al

* Neural networks form the foundation of Generative Al, enabling machines to
generate new data instances that mimic the distribution of real data.

* At their core, neural networks learn from vast amounts of data, identifying
patterns, structures, and correlations that are not immediately apparent.

* This learning capability allows them to produce novel content, from realistic
images and music to sophisticated text and beyond. The versatility and power
of neural networks in Generative Al have opened new frontiers in creativity,
automation, and problem-solving, fundamentally changing our approach to
content creation and data analysis.
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ChatGPT Demonstration

1.Core Language Models:
1. GPT-3.5: Handles general conversational tasks and text generation.

2.GPT-4: The latest and most advanced model for language understanding and
generation.

2.Specialized Models:

1. Advanced Data Analysis (GPT-40): Focused on data analysis, including handling
complex datasets and generating visualizations.

2.DALL-E 3: Generates images from textual descriptions.

3.Integrated Models:

1. Bing: Fetches real-time information from the web to provide up-to-date responses.
2. Plugins: Integrates with third-party services and tools to extend functionality.

* These models work together seamlessly to provide a comprehensive and
versatile user experience. Each model is designed to excel in its specific
domain, ensuring high performance across various tasks. If you have any
more questions or need further clarification, feel free to ask’
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1. Voice Recognition (Speech-to-Text)

* Whisper Model: ChatGPT uses OpenAl’'s Whisper, an open-source Sﬁeech reco(?nitiqn system,
to transcribe spoken words into text, This allows users to speak to ChatGPT, and it will convert

their speech into text for processing’.

2. Text-to-Speech

* New Text-to-Speech Model: ChatGPT employs a new text-to-speech model that generates
human-like audio from text. This model was developed in collaboration with professional voice
actors to create natural-sounding voices'.

 Voice Interaction: Users can engage in voice conversations with ChatGPT, making it possible to
have back-and-forth spoken intéractions, This feature is available on mobile apps (iI0OS and
Android) and can be activated in the settings”.

3. Combined Use

« Seamless Integration: The combination of Whisper for speech-to-text and the new text-to-
speech model allows for smooth voice interactions. Users can speak to ChatGPT, receive spoken
responses, and continue the conversation naturally’.

« These capabilities make ChatGPT more accessible and user-friendly, allowing for a more
interactive and intuitive experience. If you have any specific questions or need help with these
features, feel free to ask!
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‘ Horizon Al

ChatGPT Prompt
Engineering Frameworks

Get free access to Al tutorials and guides on
using popular Al tools at joinhorizon.ai
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Microsoft CoPilot
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n 1 1 . Prompts are how you ask Microsoft 365 Copilot
v M IcrOSOft 365 Copl IOt' to do something for you — like creating,
summarizing, editing, or transforming. Think

The a I't a ﬂd SCleﬂCe Of prom pt| ng about prompting like having a conversation,

using plain but clear language and providing
1. Tell Copilot what you need

context like you would with an assistant.
There are many types of prompts you can use depending on what task you want done.

@ Learn about projects and concepts: @ Summarize information:
“What is [Project X] and who are the key “Write a session abstract of this
stakeholders working on it?” [presentation].”

@ Edit text: @ Create engaging content:
"Check this product launch rationale “"Create a value proposition for [Product X].”
for inconsistencies.”

° Transform documents: ° Catch-up on missed items:
“Transform this FAQ doc “Provide a summary of the updates

into a 10-slide onboarding guide.” and action items on [Project X]."
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2. Include the right prompt ingredients

To get the best response, it's important to focus on some of the key elements below
when phrasing your Copilot prompts.
( Goal )

What response do you want Why do you need it and
from Copilot? who is involved?

Generate 3-5 bullet points to prepare me

Focus on Email and Teams chats since June.

Which information sources or How should Copilot respond
samples should Copilot use? to best meet your expectations?

C Source )
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7 WICrosotrt 500 Lopliot

The art and science of prompting

3. Keep the conversation going

Following up on your prompts help you collaborate with Copilot
to gain more useful, tailored responses.

Generating content ideas

Lead with broader requests, then give

specific details about the content.

Enabling insightful meetings

Request a meeting recap, then ask
for more information about what
you should know.

Storytelling assistance

Ask Copilot to write a story, then
guide it by giving more specific,
relevant details.

il

ad

Gaining insights
Ask for a summary of a specific file,

then ask relevant questions to gain
deeper insights.

Translating languages

Ask Copilot to translate a sentence
to one of the supported languages,
then ask for more context or a
regional dialect.

Solving technical problems

Present a technical problem, then
narrow it down, or ask for step-by-
step guidance.
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’ﬁ Microsoft 365 Copilot Prompt Ingredients

Prompts are how you ask Microsoft 365 Copilot to do something for you —
like creating, summarizing, editing, or transforming. To get the best response,
it's important to focus on some of the key elements below when phrasing

your Copilot prompts.

(' Goal )

What response do you want Why do you need it and
from Copilot? who is involved?

Generate 3-5 bullet points to |
Drang Focus on Email and Teams chats
since June.

Which information sources or How should Copilot respond
samples should Copilot use? to best meet your expectations?
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Prompting dos and don'ts

© Be clear and specific.
Provide specific instructions to Copilot, such as
topic, purpose, tone, and required length.

© Keep it conversational.
Give feedback to Copilot based on the quality of
its responses to help the Al learn and match your
preferences.

© Give examples.
Use clear and specific keywords or phrases when
asking Copilot to write a piece of text for you. This
helps it generate more relevant and creative copy.

© Ask for feedback.

Requesting feedback from Copilot helps it to
understand your needs and preferences, and to
provide you with more relevant, helpful responses.

@ Write legibly.
Use correct punctuation, capitalization, and
grammar when writing prompts, as this will help
the Al produce better quality text and responses.

© Bevague.
When prompting Copilot, avoid using vague
language, and be as clear as possible to receive
better-quality responses.

© Request inappropriate or
unethical content.

Copilot is not responsible for the content or the
consequences of your writing. You should respect
local laws, rules, and the rights of others.

© Use slang, jargon, or informal language.

This may cause Copilot to give low-quality,
inappropriate or unprofessional responses.

common pitfalls by learning what to do
and what not to do when writing prompts.

© Check for accuracy.
Occasionally, Copilot may make mistakes. Always
check Copilot's responses for accuracy, grammar,
and style, and watch out for irrelevant or
inappropriate content.

© Provide details.
Provide Copilot with contextual details to help it
generate more accurate, consistent responses. For
example, the genre, characters, and plot to a story.

© Be polite.
Using kind and respectful language when chatting
with Copilot helps foster collaboration and
improves the Al's responsiveness and
performance.

© Give conflicting instructions.
Prompting Copilot to perform a task that includes
multiple or conflicting pieces of information in the
same request can confuse the Al and result in
lower quality responses.

© Interrupt or change topics abruptly.
This could disrupt Copilot’s writing process.
Always close or finish a task before starting a new
one. When starting a new task, write “New task.”
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e https://medium.com/@slakhyani20/10-chatgpt-prompt-engineering-
frameworks-you-need-to-know-

41d4b76ed384https://medium.com/@slakhyani20/10-chatgpt-prompt-
engineering-frameworks-you-need-to-know-41d4b76ed384
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Generative Adversarial
Networks

Generative adversarial networks consist of two neural
networks—the generator and the discriminator—competing
in a zero-sum game framework.

* This innovative structure allows GANs to generate highly
realistic and detailed images, videos, and even sound.

* The competitive nature of GANs pushes them to continually
improve, leading to the generation of content that can often
be indistinguishable from real-world data. Their application
ranges from creating photorealistic images and deepfakes to
advancing drug discovery and material design. StyleGAN,
developed by NVIDIA, exemplifies GANs’ capabilities by
generating highly realistic human faces and objects. This
technology has been used in fashion and design to visualize
new products and styles in stunning detail.
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Transformers

* OpenAl’s GPT-3 showcases the power of transformer architectures through its
ability to generate human-like text across a variety of applications, from
writing articles and poems to coding assistance, illustrating the model’s

Output probabilities
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* Text is converted to numerical

Probabilities

representations called tokens

« Each token iIs converted into
a vector via looking up from T
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Figure 1: The Transformer - model architecture.
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Transformer Architecture

A transformer is a deep

Qutput

learning architecture e
developed by researchers at
Google and based on the
multi-head attention s
mechanism, proposed in a , [1 ComE-
2017 paper "Attention Is All |||
You Need". Text is converted S e

to numerical representations Bl (B
called tokens, and each token =) 3=
is converted into a vector via crcodng O O g
looking up from a word | Lo
embedding table. s o

Attention Is All You Need

. Figure 1: The Transformer - model architecture.
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Glossary in LLM / Transformers Architecture

e Tokin
* Vector :

* Embedding :are high-dimensional vectors that capture the semantic meaning
of words, sentences or even entire documents

* The process of converting text into embeddings allows LLMs to perform
various natural language processing tasks, such as text generation, sentiment
analysis and more.
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VECTOR

* Since machines only understand numbers, data such as text and images is
converted into vectors. The vector is the only format that is understood by
neural networks and transformer architectures.

* geometric object that has magnitude (or length) and direction. V= |
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code snippet introduces the basic idea of a vector

* import numpy as np

# Creating a vector from a list
vector = np.array([1, 2, 3])
print("Vector:", vector)

# Vector addition

vector2 = np.array([4, 5, 6])
sum_vector = vector + vector?2
print("Vector addition:", sum_vector)

# Scalar multiplication

scalar=2

scaled_vector = vector * scalar

print("Scalar multiplication:", scaled_vector)
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Tokens: The Building Blocks of LLMs

* Tokens are the basic units of data processed by LLMs. In the context of text, a
token can be a word, part of a word (subword), or even a character —
depending on the tokenization process.

* Tokens are the representations of text in the form of a vector.



https://ahmad.alshami.website/

Tokenizer

* The tokenizer convert each word and a part of the word into a vector, which is
based on the encoding. When a token is passed through a decoder, it can be
easily translated into text again.

* The tokenizer is responsible for encoding the prompt (input) into tokens and
the response (output) back into text.
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how text is converted into tokens for an open model like Llama 2

e from transformers import AutoTokenizer

model = "meta-llama/Llama-2-7b-chat-hf"
tokenizer = AutoTokenizer.from_pretrained(model,token="HF TOKEN")

text = "Apple is a fruit"

token = tokenizer.encode(text)
print(token)

decoded_text = tokenizer.decode(token)
print(decoded_text)
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from transformers import AutoTokenizer

model = "meta-1lama/Llama-2-7b-chat-hf"
tokenizer = AutoTokenizer.from_pretrained(model, token=" ")

text = "Apple is a fruit"

token = tokenizer.encode(text)
print(token)

[1, 12113, 338, 263, 15774]
decoded_text = tokenizer.decode(token)

print(decoded_text)

<s> Apple is a fruit
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Embeddings: The Semantic Space

* If tokens are vector representations of text, embeddings are tokens with
semantic context.

* an embeddings model is responsible for generating text embeddings in the
form of a vector

* Embeddings are what allow LLMs to understand the context, nuance and
subtle meanings of words and phrases

* They are the result of the model learning from vast amounts of text data

* and encode not just the identity of a token but its relationships with other
tokens



https://ahmad.alshami.website/

 Embeddings are the foundational aspect of LLMs.
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* Through embeddings, LLMs achieve a deep understanding of language,
enabling tasks like sentiment analysis, text summarization and question
answering with nuanced comprehension and generation capabilities. They
are the entry point to the LLM, but they are also used outside of the LLM to
convert text into vectors while retaining the semantic context
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from sentence_transformers import SentenceTransformer

sentences = ["Apple is a fruit", "Car is a vehicle"]

model = SentenceTransformer('sentence-transformers/all-MinilM-L6-v2')

embeddings = model.encode(sentences)

print(len(embeddings[0]))

384

print(embeddings)

(r7.
-3.
5.

1.
-1.

33128041e-02
41881961e-02
57907708e-02
32590476e-02
61053427e-02

.05632688e-02
.71079040e-02
.19407466e-02
.18486160e-02
.16086535e-01
. 77142991e-03
.48480637e-02
.14306186e-02
.25512062e-02
.03817829%e-02
.53036630e-02
.83621433e-02
.35254106e-02

WoorpoOoNWULLEWWPRE

.40956540e-02
.47248241e-02
.28316353e-02
.16611508e-02
.73411165e-03
.79744428e-02
.67617980e-02
.09576879e-02
.56194645e-02
.18179482e-02
.96973284e-02
.82077143e-02
.58703081e-03
.51609658e-02
.72254784e-04
.14822455e-01
.75619617e-02
.49318939e-02

.52457527e-03
.89837369e-02
.28619322e-02
.53009473e-02
.60156193e-02
.12321468e-02
.85195624e-03
.61612397e-02
.10904549e-02
.41641906e-03
.32111823e-02
.65182853e-03
.11026022e-02
.31796370e-02
.06649794e-01
.80354565e-02
.75310290e-02
.31145781e-02

.12938707e-02
.65728098e-02
.97700381e-02
.55520132e-03
.61668917e-02
.98531654e-02
.50119193e-03
.49304788e-02
.12583575e-02
.91523507e-02
.05589338e-02
.86145725e-03
.54067977e-02
. 76575580e-02
.24405348e-02
.99016885e-03
.94122505e-02
.90802254e-02

e from sentence_transformers
import SentenceTransformer

sentences = ["Apple is a fruit", "Car
is a vehicle"]

model =
SentenceTransformer('sentence-
transformers/all-MiniLM-L6-v2')
embeddings =
model.encode(sentences)

print(len(embeddings[0]))

print(embeddings)
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* from openai import OpenAl

client =
9)penAI(api_key="OPENAI_API_KEY

model="text-embedding-3-small"
sentences = ["Apple is a fruit”, "Car
is a vehicle"]

embeddings=client.embeddings.cr
eate(input = sentences,
model=model).data[0].embedding

print(len(embeddings))

print(embeddings)

from openai import OpenAl
client = OpenAI(api_key=" ")

model="text-embedding-3-small"
sentences = ["Apple is a fruit", "Car is a vehicle"

embeddings=client.embeddings.create(input = sentences, model=model).data[@].embedding

len(embeddings)

1536
embeddings

[-0.01610969379544258,
0.006014073267579079,
-0.041846998035907745,
0.0612805113196373,
0.017561476677656174,
-0.04918232187628746,
09.011741611175239086,
0.030003508552908897,
0.02977428026497364,
-0.014581501483917236,
0.03575969859957695,
0.03158264234662056,
-0.04380818083882332,
0.01759968139231205,
-0.02809326909482479,
-0.01852933131158352,
-0.03002897836267948,
A.A1132772583R144K2 .
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* Tokens vs. Vectors: Tokens are * Vectors vs. Embeddings: All

the linguistic units, while vectors embeddings are vectors, but not
are the mathematical all vectors are embeddings.
representations of these units. Embeddings are vectors that
Every token is mapped to a have been specifically trained to
vector in the LLM’s processing capture deep semantic

pipeline. relationships.



https://ahmad.alshami.website/

e Understanding vectors, tokens and embeddings is fundamental to grasping
how LLMs process language. Tokens serve as the basic data units, vectors
provide a mathematical framework for machine processing, and embeddings
bring depth and understanding, enabling LLMs to perform tasks with human-
like versatility and accuracy. Together, these components form the backbone
of LLM technology, enabling the sophisticated language models that power
today’s Al applications.
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Key Takeaway — Tokenizer

* So, the key takeaway is that tokens are vectors based on a specific
tokenizer.
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Word Embedding

* he primary goal of word embeddings Is to represent words in a way
that captures their semantic relationships and contextual information.
These vectors are numerical representations in a continuous vector
space, where the relative positions of vectors reflect the semantic
similarities and relationships between words.
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Word Embedding

* Machine learns the meaning of words from reading
a lot of documents without supervision

Word Embedding

e tree

o flower

dog  rabbit
O
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OpenAl releases o1, its first model with ‘reasoning’ abilities

Story by Kylie Robison « 19h « @ 5 min read

IR OpenAl releases o1, its first model with ‘reasoning’ abilities

© Image: The Verge

penAl is releasing a new model called o1, the first in a planned series of “reasoning” models that have been
trained to answer more complex questions, faster than a human can. It's being released alongside o1-mini, a

smaller, cheaper version. And yes, if you're steeped in Al rumors: this is, in fact, the extremely hyped Strawberry
model.
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How does ChatGPT-like System Work? ) ByteByteGo.com
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and $ro-tune | Wm.dmodﬂ (PPO algorithen)
Finstuned | —p| Reward |__ —

S0 2 | oot ag o
Fine-tuning L arr | model

‘ = —]7 AM PO

Pemonstra A

[_ data "4
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s N

@ Answer a prompt

a now prompt
LeetCode: longest common string

[ Content moderation
é—m—

"

[emorrise o o |

¢

—_—
Content moderation

Safe? Template rosponse generation ]

longest common string is the Sorry,| am not trained to provide
problem of... medical advise.
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Response
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Best Image Generation
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Vedio Generation tool examples

VED Products ~ Use Cases ~ Resources ~ For Business v Pricing Talk to Sales
Products : : : -
Video Editor Screen Recorder Subtitles & Transcription
Tools Video Editor Subtitles & Toolkit AlVideo More
] Transcription , o

Add Image to Video Crop Video Al Avatars Audio Editor

Add Music to Video Add Subdities o Video Loop Video Allmage Generator Instagram Downloader

Add Text to Video Audlo toText Resize Video AlVideo Generator Teleprompter

Music Visualizer Auto Subtitle Generator Rotate Video AlVoice Generator TikTok Downloader

Remove Background MNoise Video Caption Generator Video Background Remover Eye Contact Al Video Compressor

fram Audlo Video to Text

Video Merger Text to Video Al Video Converter

Remove Background Noise Video Transcrintion

from Video p Video Trimmer Voice Dubber Webcam Recorder

Text to Speech Video Video Translator Video GPT
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ScholarAl

Welcome to ScholarAl

Get to better research outcomes faster.

| SigninNow |

Join Over 500K Scientists and Researchers

See publications featuring ScholarAl =
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IBM Watson X

Products v Solutions v Consulting Support v

Al assistants

watsonx

Al platform Models v

Home / Aland ML / watsonx

Meet watsonx

\‘\\ N

7 /6

The AI and data platform that’s built for
business

Start your free trial —>

10/29/2024

For developers v

Think TechXchange 2024

Resources v Use cases Pricing

O00@®
b EO
O00@®

A one-stop Al platform for building, deploying
and governing Al applications

Start building AI applications —>

watsonx.governance

Manage, monitor and govern all your AI
applications and models

Govern your AI models —

Qa @ 3

Book a live demo Try it for free

@

watsonx.data

Bring all your business data together to scale
analytics and AL in your applications

Manage your data for AL =

Get started with a pre-built app for building and
deploying Al customer care assistants

New

Try on watsonx —>
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IBM WatsonX

* IBM WatsonX is a next-generation data and Al platform designed to help
enterprises accelerate and scale their use of Al. It's a comprehensive suite of
Al tools and solutions, allowing organizations to train, fine-tune, deploy, and
monitor Al models on a hybrid cloud platform. WatsonX is built with a focus
on making Al more accessible, operational, and secure for enterprise use,
including generative Al, machine learning, and automation capabilities.
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WatsonX is divided into three main components:

* WatsonX.ai - A toolkit for building, training, and fine-tuning Al and machine learning
models, including foundation models for natural language processing, computer vision,
and more. This tool allows enterprises to leverage pre-trained models or create custom
ones based on their data.

 WatsonX.data - A flexible and scalable data store optimized for Al workloads, providing
tools for data collection, cleansing, and preparation. WatsonX.data integrates with various
data slourlces, allowing data scientists to manage and use their data in Al model training
seamlessly.

 WatsonX.governance - A framework to ensure Al compliance, transparency, and ethical
standards by providing tools for Al governance. This helps organizations ensure responsible
Al lqse with mechanisms for tracking, auditing, and enforcing data privacy and security
policies.

* WatsonX supports enterprises by providing scalable, responsible, and customizable Al
infrastructure and solutions, enhancing decision-making, automation, and data-driven
insights across industries.
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Azure Machine Learning

Scalable,
on-demand
compute

&

=

Data
storage and
connectivity

Azure Machine Learning

o
a8

£

- .
ML workflow
orchestration

Model Metrics and Model
registration  monitoring deployment
and

management
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Azure Machine Learning

¢ Azure Machine Learning (Azure ML) is Microsoft’s cloud-based platform for building, training, deploying, and managing machine learning models. It provides tools for
data scientists, machine learning engineers, and developers to accelerate the end-to-end machine learning lifecycle on a scalable, secure, and collaborative
environment.

1. Machine Learning Studio: A user-friendly, drag-and-drop environment that allows users to quickly develop machine learning pipelines without extensive coding. This is
helpful for experimenting with models, visualizing data, and building workflows.

2. Automated Machine Learning (AutoML): Azure ML offers automated machine learning capabilities, which simplify the model creation process. Users can select target
metrics, and the platform automatically trains and tunes models, identifying the best algorithms and hyperparameters for the data.

3. ML Designer: A tool within Azure ML for visually designing, building, and deploying machine learning models. It allows users to create w orkflows and pipelines without
complex programming, making it accessible for teams with varying technical expertise.

4. Experimentation and Training: Azure ML supports large-scale training with distributed compute options and integrates with popular frameworks like TensorFlow,
PyTorch, and scikit-learn. It allows for tracking and logging of experiments, making it easy to review and compare model performance over time.

5. Model Registry: Azure ML provides a model registry for version control, storage, and access management for all models created. This registry enables easy deployment
of models to various environments, including cloud, on-premises, and edge devices.

6. MLOps (Machine Learning Operations): MLOps on Azure ML enables continuous integration, delivery, and monitoring of models. It integrates with Azure DevOps,
allowing teams to streamline model deployment, scaling, and management while monitoring for drift or degradation in performan ce.

7. Responsible Al: Azure ML includes tools to support responsible Al practices, such as interpretability, fairness, transparency, and accounta bility. It provides model
explainability tools, fairness assessment, and capabilities to monitor model performance in production.

8. Compute Options: Azure ML offers flexible compute resources, including CPU, GPU, and FPGA-based virtual machines. It also allows users to leverage on-demand,
autoscaling, or spot instances to manage cost and performance.

* Azure MLU's strengths lie in its scalability, integration with Azure’s broader ecosystem, and its support for collaborative, end-to-end machine learning processes. It’s
particularly valuable for enterprises looking to operationalize Al at scale across their organizations.
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API
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Copilot

Copilot in Teams Copilot in Outlook Copilot in Word

Copilot in PowerPoint Copilot in Excel Copilot in OneNote Copilot in Loop
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Microsoft 365 Apps Microsoft 365 Copilot

Microsoft 365 Service Boundary
Response

- Soii,
<" app commands .
L Prompts, responses, and -
$2 ; 6 data sccessedthrough Azure OpenAl
Microsoft Graph aren't S Large Language instance is maintained

used totrain foundation by Microsoft, OpenAl
User pmt models MOd e| h::;;o:(:::m:e

<> Modified
& prompt

Azure
Pre-processing 3 4—63 OpenA‘Ir
‘ Grounding LLM R
Microsoft Graph response -

RAl is performed

on input prompt
s . and output results
Semantic :
Index ' Groundmg ;
- Data flow ( ﬁ = all requests are encrypted via HTTPS and wss://)

Your context and content

emails, files, meetings, chats,
calendars and contacts

1 ' User prompts from Microsoft 365 Apps are sent to Copilot
Copilot accesses Graph and Semantic Index for pre-processing
Copilot sends modified prompt to Large Language Model
Copilot receives LLM response

Copilot accesses Graph and Semantic Index for post-processing

S A WN

Customer Microsoft 365 Tenant Copilot sends the response, and app command back to Microsoft 365 Apps
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Intelligent Automation with PowerPlatform

Microsoft Power Platform
The low-code platform that spans Office 365, Azure, Dynamics 365, and standalone applications

e

) 4 O

Power Automate Power BI Power Virtual Agents Power Apps Power Pages
Process automation Business analytics Intelligent bots Application development External websites
Data Al Builder Microsoft Power Fx Management
connectors Dataverse Tools
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Al Builder

* With Al Builder, a Microsoft Power Platform feature, you can create and
use Al models that optimize your business processes.

* You can either use a prebuilt model that is ready for many common
business scenarios, or create a custom model that meets your needs.

* Al Builder helps your business to automate processes and gain insights
from your data in Power Apps and Power Automate.

10/29/2024
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https://learn.microsoft.com/en-us/ai-builder/use-in-powerapps-overview
https://learn.microsoft.com/en-us/ai-builder/use-in-flow-overview

Al BUILDER

B & 2 8 % B & + 2 |

i

on
<

Home
Create
Templates
Learn

My flows

Approvals

Solutions

Process mining

Desktop flow activity
Connections

Al models &7

Mare

Power Platform
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Al models

ﬁ Most popular

ng

[ Document processing

Extract custom information from
documents

CUSTOM MODEL

T Sentiment analysis

Detect positive, negative, or
neutral sentiment in text data

PREBUILT MODEL

o—
o—
o—

T Category classification

Classify texts into custom
categories

CUSTOM MODEL

D Documents

T Text § structured data

[ Invoice processing

Extract information from
invoices

PREBUILT MODEL

o
o

T Category classification

Classify customer feedback into
predefined categories

PREBUILT MODEL A PREVIEW

39

T Entity extraction

Extract custom entities from
your text

CUSTOM MODEL

r'.In
=J
[ Text recognition

Extract all the text in photos and
PDF documents (OCR)

PREBUILT MODEL

i@

T Entity extraction

Extract key elements from text,
and classifies them into
predefined categories

PREBUILT MODEL

M
il
@ Prediction

Predict future outcomes from
historical data

CUSTOM MODEL

&

[} Receipt processing

Extract information from
receipts

PREBUILT MODEL

T Key phrase extraction

Extract most relevant words and
phrases from text

PREBUILT MODEL

0
LOJ

(A Object detection

Detect custom objects in images

CUSTOM MODEL

3]

[ Identity document reader

Extract information from
identity documents

PREBUILT MODEL

&

T Language detection

Detect the predominant
language of a text document

PREBUILT MODEL

Ll

(& Image description

Generate description of an
image

A PREVIEW

PREBUILT MODEL

En)

[ Business card reader

Extract information from
business cards

PREBUILT MODEL

=

A

Ae
T Text translation

Detect and translate more than
90 supported languages

PREBUILT MODEL
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Overview of Al Builder

The no-code Al cheat sheet serves as a streamlined guide for citizen developers to effortlessly select and

\i N o COde AI Cheat SheEt by AI BUiIder implement the most suitable Al Builder madels for their unique Business needs in Power Platform.

'—( Process Documents )

Extract information from documents

Text Processing

Derive insights from unstructured text

Invoice processing Extract information from invoices ( Process Text )

Detect positive, negative or neutral
sentiment in text data

Classify any text into predefined

it (e Extract all the text in PDFs and What do you Want to do? Category classification s o Gl T Fleee

Receipt processing Extract information from receipts Sentiment analysis

images.
. . Extract ke edefined el ts
Identitr:ye' :::rl.lment ‘ig:;t;:igrmation from identity Entity extraction cus;:m een};:i?ires ;;:1 te)e(temen or
Extract information from business Key phrase extraction Extract most relevant key words
Businesscard reader . Process Images Act on Tabular Data and phrases from text
- Detect prominent languageis a
- Extract information from structured Language detection .
iven text
DR ETEEEE and unstructured documents o
. Detect and translate more than 90
(Build Generative Al Capabilities) TextTranslation o rted languages

Image Processing

- _ Build generative Al capabilities with GPT Structured Data PlotEEE
Image description Generate description of an image

Make forecasts and predict outcome using data

Object detection Detect custom object in images Summarize text Generate summary for a given text I

) ) Predicti Predict future outcomes from
Draft reply Draft reply for incoming text rediction historical data

Use GPT to assign a predefined

iyt category to given text

Extract key information from any
T text using GPT
Prebuilt model . A A
Custom prompts Bu_lld novel Al capabilities with GPT

using only natural language

Custom model

Prebuilt but P Microsoft Power Platform

customizable model

© 2023 Microsoft Corporation. Allrights reserved. aka.ms/tryaibuilder Share poster: aka.ms/aibuildercheatsheet
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PowerAutomate

=. Microsoft | Power Platform  Power Automate About Power Platform - Products - Pricing Partners Resources

Microsoft Build: Learn about the new Al features that optimize process automation. X

Power Automate

A comprehensive, end-to-end cloud automation platform powered by low code and Al.

» Streamline processes across your organization to
and focus on what's important. '

[ Take a guided tour
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PowerAutomate

Power Automate Process ronment

o] Happy path - Unsaved ~ B8 sae Co View settings
= oy + =
0 D Copilot meen X
Process map i N
o Process map o
A D
[> Process animation 4
B} Statistics ° 19 What is causing my bottieneck?
8=
&) Root cause analysis "
Bottleneck
2 \variants "PO ¢reation” accurning before “PR

4 creation” adds on average 9 additional

- days to your "PO approval” activity and
$O created i

3 Process compare

L e PR created duration. The creatic
" / ;
2 2 Orders wiithout an ex
PO daiiverea & Requisition is a comm
& compliance pitfall for organazations that
could lead to Maverick buying or
improper use of funds
15

0

° B ke

S
Address my bottlenack
Here are some suggestions 1o address the
*PO Approval® bottieneck in your process
P Createa flow
€@ Update your app
wali @ view 10 trak puet
4 » not have 3 PR crested wit
4 9
e reveived
Juestion abou i
R
= Filtering 5] e uing T
Cases: 38% ww— (1440 cases from 2850 Events: 89%  ew— (439 events from 584,
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Enviro S
Power Automate L Search for the helpful resources Default environm..

< New flow & Sendfeedback @ Copilot B Test [ Save

E Create Text with GPT using «
Dynamic Prompts
Inputs  Settings Code View About
Uynamichrompt: . When a new email
| My Custom Summarize N arrives
@
Prompt * |
Summarize Body taking into account the _:i/
Auxhcd file and the 2} Conversation history
Create Text with GPT
using Dynamic
Prompts

£ Testor edit prompt ‘

Connected to mokane@contoso.com i

Change connection
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Al Builder in Power Automate overview

Business card reader model

Category classification model Prebuilt Al models you
_ _ can use in Power
Entity extraction model Automate right away

ID reader model (preview)

Key phrase extraction model

Language detection model

Receipt processing model (preview)

Sentiment analysis model

Text recognition model

Text translation model
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https://learn.microsoft.com/en-us/ai-builder/flow-business-card-reader
https://learn.microsoft.com/en-us/ai-builder/prebuilt-category-classification-pwr-automate
https://learn.microsoft.com/en-us/ai-builder/prebuilt-entity-extraction-pwr-automate
https://learn.microsoft.com/en-us/ai-builder/prebuilt-id-reader
https://learn.microsoft.com/en-us/ai-builder/flow-key-phrase-extraction
https://learn.microsoft.com/en-us/ai-builder/flow-language-detection
https://learn.microsoft.com/en-us/ai-builder/flow-receipt-processing
https://learn.microsoft.com/en-us/ai-builder/flow-sentiment-analysis
https://learn.microsoft.com/en-us/ai-builder/flow-text-recognition
https://learn.microsoft.com/en-us/ai-builder/flow-text-translation

Al Builder in Power Automate overview

* Custom Al models that you build and train

Category classification model

Entity extraction model

Document processing model

Object detection model

Prediction model
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https://learn.microsoft.com/en-us/ai-builder/text-classification-model-in-flow
https://learn.microsoft.com/en-us/ai-builder/entity-extraction-pwr-automate
https://learn.microsoft.com/en-us/ai-builder/form-processing-model-in-flow
https://learn.microsoft.com/en-us/ai-builder/object-detection-model-in-flow
https://learn.microsoft.com/en-us/ai-builder/prediction-pwr-automate

E Manually trigger a flow (7
Predict Q)

*Model hv
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=lz§ Microsoft | Azure Explore Products Solutions Pricing Partners Resources Search ,O Learn Support Contact Sales Learn about Azure accounts

Azure OpenAl Service

Build your own copilot and generative Al applications

Connect your own data, call functions, and improve workflow with language

@ and image models C\)'

LTS Rl Build with Azure Al Studio

Overview Use cases Security Pricing Related products Customer stories Resources FAQ

See new features and capabilities in Azure OpenAl Service
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AZURE OPEN Al

* Azure OpenAl is a cloud-based service from Microsoft that provides access to
OpenAl’s powerful models, including GPT (Generative Pre-trained
Transformer) series, Codex, and DALL-E, hosted on Microsoft Azure. Azure
OpenAl allows enterprises and developers to integrate advanced natural
language processing, code generation, and image generation capabilities into
applications using the power of Azure’s infrastructure. This service is tailored
to support the development of Al-driven applications securely, at scale, and
with enterprise-grade compliance and reliability.
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Key Features of Azure OpenAl

1. Access to Advanced Models: Azure OpenAl provides APIs to access various OpenAl models, such as:
e GPT-3 and GPT-4: For tasks like language understanding, content creation, summarization, and answering questions.

e Codex: A model specialized for code generation, enabling applications like code completion, bug fixing, and even
generating entire functions from natural language prompts.

e DALL-E: An image generation model that creates visuals based on textual descriptions, useful for creative tasks like
design, marketing, and content creation.

2. Customizability and Fine-Tuning: Azure OpenAl allows users to fine-tune models with specific datasets, adapting the
models to specific business needs or to improve performance for certain tasks, such as customer support, personalized
recommendations, or specialized content creation.

3. Enterprise Security and Compliance: Leveraging Azure’s cloud infrastructure, Azure OpenAl offers robust security
features, including Azure Active Directory (AAD) integration, virtual network isolation, and data encryption. The service
complies with key industry standards like 1ISO, HIPAA, and SOC, making it suitable for applications in industries with strict
data privacy regulations.

4. Scalability and Reliability: Azure OpenAl benefits from Azure’s global data centers, providing scalable compute
resources for deploying Al models. The infrastructure is designed to support high availability and resilience, enabling
organizations to deploy applications on a large scale.

5. Integrated MLOps and Governance: Users can incorporate Azure OpenAl within Azure’s broader machine learning
ecosystem, enabling MLOps (Machine Learning Operations) for monitoring, managing, and iterating on model
deployments. Additionally, the Azure OpenAl service includes tools for responsible Al, helping organizations ensure
transparency, fairness, and safety in their Al applications.
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DATA SCIENCE

Data science is an
interdisciplinary field that
uses various techniques,
processes, algorithms, and
systems to extract insights
and knowledge from
structured and unstructured
data. It combines elements
from statistics, computer
science, mathematics, and
domain expertise to analyze
data, build predictive models,
and solve complex problems.

10/29/2024

01

DATA SCIENCE
LIFECYCLE

FEATURE ENGINEERING

Seject important featires and
construct more meaning il
ones using the raw data that
you have

02

DATA MINING

Gather and scrape the
data necessary for the

project.

sudeep.co

03

DATA CLEANING

Fix the Inconsistencies
within the data and
handle the missing

values.

04

DATA EXPLORATION

Form hypotheses about your
defined probdem by visually

analyzing the data.
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ColLab

C ® %) https://colab.google A Ty n ™ O = % o A

Go gle Blog Release Notes Notebooks Resources Open Colab New Notebook Sign Up

Google Colaboratory

Colab is a hosted Jupyter Notebook service that requires no setup to use

and provides free access to computing resources, including GPUs and
TPUs. Colab is especially well suited to machine learning, data science, and

education.

Open Colab New Notebook
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Google Colab

* Google Colab (short for “Collaboratory”) is a free, cloud-based platform
developed by Google that allows users to write, execute, and share Python
code within an interactive, Jupyter Notebook environment. Colab provides
access to powerful computational resources, including GPUs and TPUs,
making it popular for data science, machine learning, and deep learning tasks.
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Al Tools and Digital Enablers for HR Excellence

* Topics:
* Al tools for HR functions: recruitment automation, talent analytics, workforce planning
e Sharjah’s focus on digital enablers and institutional excellence
* Case studies of Al applications in HR to improve service delivery
* Learning Outcomes:
* |dentify and apply Al tools to streamline HR processes and improve decision-making
* Understand the role of Al in achieving operational excellence
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Recruitment Automation Tools

* Al-powered tools for automating job postings, resume screening, and
candidate ranking

* Examples: HireVue
* Impact: Saving time, reducing bias in the hiring process

Al HIRING ASSISTANT

Rely on a 24/7 hiring assistant and
get back to focusing on what
matters=and let our Al-powered
recruiting platform handle the rest

HireVue’s Hiring Assistant can help candidates
unlock their potential by matching their skills with
available job opportunities. Our advanced Al

AUTOMATED INTERVIEW BUILDER

Build Structured Interviews in
Seconds

HireVue Builder, a structured interviewing tool, is a
first-of-its-kind interview automation software that

guides for any job role at any level to allow hiring . % i 3
lllllll build great interviews, fast. recruiting solutions ensure that tricky titles or
confusing job descriptions don’t slow down the
Try Builder Now

recruiting process.
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o D AN 1

Talent Management

* Tools for predictive analytics in
employee performance, retention, and
development

Predictive analytics and Al in HR are transforming the way organizations
approach employee retention. By using data to predict employee turnover
and identify at-risk individuals, HR teams can proactively address concerns,
enhance employee satisfaction, and reduce turnover costs. With proper
implementation, these technologies can become essential components of a
successful HR strategy, helping companies retain top talent and create a

more engaged, committed workforce.
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THE BIG PIVOT

What is

Performance
Enablement?

The rate of change in the macroenvironment and world of work is
increasing rapidly. Leaders believe only 41% of employees are
performing optimally. If change is the only constant, what is the lasting
competitive advantage? Your people. You need a deliberate motion of
delivering performance to continue winning in the market.

Pricing

Mesh Studio
c
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Coaching & Feedback

Growth & Development
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HR Analytics Prediction: Why do People Resign?

* predict which employees are more likely to leave the company.

e https://www.kaggle.com/code/soylevbeytullah/human-resources-
department#Employee-Attrition-Prediction-Using-Machine-Learning

e https://www.kaggle.com/code/paramarthasengupta/hr-analytics-prediction-
why-do-people-resign#Prediction--Considering-all-the-inputs!
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https://www.kaggle.com/code/soylevbeytullah/human-resources-department
https://www.kaggle.com/code/soylevbeytullah/human-resources-department
https://www.kaggle.com/code/paramarthasengupta/hr-analytics-prediction-why-do-people-resign
https://www.kaggle.com/code/paramarthasengupta/hr-analytics-prediction-why-do-people-resign

Al-Powered Employee Engagement Tools

* Al chatbots for 24/7 employee support (e.g., CoPILOT, Leena Al)

Al platforms for collecting and analyzing employee feedback (e.g., Qualtrics,
CultureAmp)

* Personalization of employee experiences using Al-driven insights

C Culture Amp

EEEEEEEEEEEEEEEEEEEEEEEEEE

Get visibility into —

Meeting hours - Are meeting loads balanced
L]
the real drivers of 10 v

Average meeting hours
8hrs
6hrs 5 hours - Week of May 24 2022
1 © 1.2 hours increase ahrs o
o—s. —=
eﬁgﬁ? e/neﬁ High performing Female Sales ;“" —r B ———— T
)
. e >  Goal setting and manai t April May June hly
g g
. . .

Productivity insights for your organization ©

Understand what drives employee engagement
at your organization and retain top talent with
flexible survey templates, industry-leading
insights, and proven action plans.
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https://www.microsoft.com/en-us/microsoft-viva/insights

Sentiment Analysis in HR

* Using natural language processing (NLP) to gauge employee sentiment from
surveys, emails, and feedback

* Tools like for sentiment analysis https://www.medallia.com/customers/
* Impact: Enhancing organizational culture and satisfaction

10/29/2024
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Al in Learning & Development

* Adaptive learning platforms that personalize employee training paths
* Examples: Coursera for Business, LinkedIn Learning
e Al-driven insights into skills gaps and future training needs
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Workforce Planning and Analytics

* Predictive modeling for workforce demand and supply
* Tools for talent forecasting (e.g., Workday Adaptive Planning, Visier)
* Al's role in identifying future workforce needs
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Chatbots and Virtual Assistants in HR

e e Role of Al chatbots in handling HR inquiries and streamlining HR services
e ¢ Tools like Olivia by Paradox, Workday Assistant
* o Impact: 24/7 employee assistance and improved HR service efficiency
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Al-Driven Employee Onboarding

e ¢ Automating the onboarding process using Al platforms
» ¢ Benefits: Faster onboarding, enhanced new hire experience
e ¢ Example: Al onboarding platforms like Enboarder, Appical
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Data-Driven HR Decisions

* How Al helps HR professionals make better, data-driven decisions

e Real-time HR dashboards (e.g., Microsoft Power Bl, Tableau) to track
performance metrics Machine learning to predict such as Azure Machine
Learning , IBM Watson or Saa$

10/29/2024
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Case Study 1: IA in Recruitment

e e Example of a government department using Intelligent automation to
automate the hiring process

* ¢ |[mpact: Faster recruitment cycles and reduced bias

10/29/2024
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Slide 17: Case Study 2: Employee Engagement

* Al-driven platforms improving employee engagement in a large government
organization

e Results: Increased employee satisfaction and retention

10/29/2024
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Data Mining and Al Algorithms
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Data Mining Tasks ...

{ Iarome cnge of spplicear? )
S
’,r’ 4 e
<$HK_~ $07K
ICTTT) [’(nnm e { Crimioal e cnt? 3
( ) ) . )
N 4 \ AN
me <,¥ 15 s mS Ny
T (Ew ) (o)

@ u @ n & W -

01/17/2018 Introduction to Data Mining, 2nd Edition 14

10/29/2024



https://ahmad.alshami.website/

Classification: Application 1

e Fraud Detection

— Goal: Predict fraudulent cases in credit card
transactions.

— Approach:

¢ Use credit card transactions and the information
on its account-holder as attributes.

— When does a customer buy, what does he buy, how
often he pays on time, etc

¢ Label past transactions as fraud or fair
transactions. This forms the class attribute.

¢ Learn a model for the class of the transactions.

¢ Use this model to detect fraud by observing credit
card transactions on an account.

01M17/2018 Introduction to Data Mining, 2nd Edition 18

10/29/2024
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Classification: Application 2

e Churn prediction for telephone customers

— Goal: To predict whether a customer is likely
to be lost to a competitor.

— Approach:

¢ Use detailed record of transactions with each of the
past and present customers, to find attributes.

— How often the customer calls, where he calls, what time-
of-the day he calls most, his financial status, marital
status, etc.

+ Label the customers as loyal or disloyal.
+ Find a model for loyalty.

From [Berry & Linoff] Data Mining Techniques, 1997

10/29/2024
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Regression

e Predict a value of a given continuous valued variable
based on the values of other variables, assuming a
linear or nonlinear model of dependency.

e Extensively studied in statistics, neural network fields.
e Examples:

— Predicting sales amounts of new product based on
advetising expenditure.

— Predicting wind velocities as a function of
temperature, humidity, air pressure, etc.

— Time series prediction of stock market indices.

10/29/2024
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10/29/2024

Clustering

e Finding groups of objects such that the objects in a
group will be similar (or related) to one another and
different from (or unrelated to) the objects in other

groups

Intra-cluster
distances are
minimized

01/17/2018

Introduction to Data Mining, 2nd Edition

Inter-cluster
distances are
maximized

23
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Applications of Cluster Analysis

e Understanding

— Custom profiling for targeted
marketing

— Group related documents for
browsing

— Group genes and proteins that
have similar functionality

— Group stocks with similar price
fluctuations

e Summarization
— Reduce the size of large data

sets
Clusters for Raw SST and Raw NPP =2
| s -+ - D [ e e T ) R |
Use of K-means to e T A————— am
o T
partition Sea Surface - T 2 :
« Web | Gr Dirsctol
Temperature (SST) and GCoc )gle et meges Orape Dizcioy RITEY - _
. Net P"mary Production News 1% Search and browse 4,500 news saurces updated continuousty
E . (NPP) into clusters that Top Stories Auto-generated 8 minutes ago
reflect the Northern - f,g:;‘,};’;““““"“" H o e coneset o
and Southern stech  Bag a8 (T Far e e eI e
. hone peoj o of killer ahAE Unlinked® BARS cases hits
Hemispheres. O vty Goess GARS i Homs Kong  Totanta congio
MM yoday, raiting the tellto 59 even ax 30rew  Canada com - and 26 related 1
. .. o rted, Heath Department
Introduction to Data Mining, 2hd EditicRarm ™ PR g Moine G notcbook 24
&) b P reima d
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Clustering: Application 1

e Market Segmentation:

— Goal: subdivide a market into distinct subsets of
customers where any subset may conceivably be
selected as a market target to be reached with a
distinct marketing mix.

— Approach:

+ Collect different attributes of customers based on
their geographical and lifestyle related information.

¢ Find clusters of similar customers.

+ Measure the clustering quality by observing buying
patterns of customers in same cluster vs. those
from different clusters.

0111712018 Introduction to Data Mining, 2nd Edition 25

10/29/2024
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Association Rule Discovery: Definition

e Given a set of records each of which contain
some number of items from a given collection

— Produce dependency rules which will predict
occurrence of an item based on occurrences of other

items.
TID Items
! Bread, Coke, Milk Rules Discovered:
2 Beer, Bread {Milk} -— {COke}
3 Beer, Coke, Diaper, Milk {Diaper, Milk} --> {Beer}
4 Beer, Bread, Diaper, Milk
5 Coke, Diaper, Milk
01/17/2018 Introduction to Data Mining, 2nd Edition 27

10/29/2024
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Association Analysis: Applications

e Market-basket analysis

— Rules are used for sales promotion, shelf
management, and inventory management

e Telecommunication alarm diagnosis

— Rules are used to find combination of alarms that
occur together frequently in the same time period

e Medical Informatics

— Rules are used to find combination of patient
symptoms and test results associated with certain

diseases
01/17/2018 Introduction to Data Mining, 2nd Edition 28

10/29/2024
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Deviation/Anomaly/Change Detection

e Detect significant deviations from
normal behavior

e Applications: 5 *

Credit Card Fraud Detection r‘
Network Intrusion ‘ -
Detection

Identify anomalous behavior from
sensor networks for monitoring and
surveillance.

Detecting changes in the global
forest cover.
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Top 8 Time Series Algorithms
(And their strengths / weaknesses)

Algorithm Name Description Pros Cons Local vs Global
A statistical model for analyzing ﬁ’;:::ntto ,uni?rr:;a:l:lz'nda
ARIMA (AutoRegressive and forecasting time series data, Flexible, handles a wide range of » F0q A Local only. Cannot

Integrated Moving Average)

focusing on finding patterns in
the data.

time series patterns.

data. AutoARIMA has helped
improve several of these
drawbacks.

be used globally.

Prophet

Developed by Facebook,
tailored for business forecasting
with daily observations and
strong seasonal patterns.

Easy to use, handles outliers
well, good for daily data with
seasonal patterns.

Less effective for non-daily data
or data without strong
seasonality, Has received a lot of
scrutiny following the Zillow
collapse.

Local only. Cannot
be used globally.

LSTM (Long Short-Term
Memory)

A type of neural network
algorithm, effective for
predictions based on time series
data.

Excellent at capturing long-term
dependencies in data.

Requires large amounts of data,
computationally expensive.

Can be used
locally or globally.

Holt-Winters Method

Captures trend and seasonality
for forecasting, useful for
seasonal data.

Good for data with trend and
seasonal patterns,
straightforward implementation.

May not handle non-seasonal
data well, can be sensitive to
parameter choices.

Local only. Cannot
be used globally.

SARIMA (Seasonal ARIMA)

An extension of ARIMA that
incorporates seasonality.

Handles both trend and
seasonality, flexible model
structure.

Can be complex to configure,
requires stationary data.
AutoARIMA has helped improve
several of these drawbacks.

Local only. Cannot
be used globally.

Exponential Smoothing

A time series forecasting
method that applies weighted

Simple to implement, good for
data with no clear trend or

May not be as accurate for
complex data, struggles with

Local only. Cannot

Random Forest

averages of past observations. |seasonal pattern. complex trend and seasonality. he Usad globally.
Handles a variety of data types,
) F Can be slow to train on large
An ensemble leamning method  [robust to outliers. Can detect datasets, may overfit if not tuned | Can be used

using decision trees, applicable
for various prediction tasks.

complex seasonality and handles
exogenous regressors well as
features.

properly. Cannot predict above
max or below min.

locally or globally.

XGBoost

A scalable implementation of
gradient boosting, effective for a
range of prediction problems.

High performance, handles
various types of data, good for
large datasets. Can detect
complex seasonality and handles
exogenous regressors well as
features.

Can be complex to tune, prone to
overfitting without proper
regularization. Cannot predict
above max or below min.

Can be used
locally or globally.
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Role of Analytics in Financial Markets

Stock
prediction
Techniques

; ;

' r
Pattern Machine
Recognition Leaming
Template

I Matching | | Supervised

[
l Statistical
| ‘ | Regressian

Sentiment
Analysis
| Unsupervised

I Hybrid

| ARIMA

Shah, D., Isah, H., & Zulkernine, F. (2019). Stock market analysis: A review
and taxonomy of prediction techniques. International Journal of Financial
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Stock Market Charts

Market Summary > Apple Inc

125.12 uso

-2.67 (2.09%) +
Closed: Mar 2, 6:06 PM EST -Disclaimer
After hours 125.15 +0.030 (I

1 day 5 days 1 month 6 months ytd 1 year

129
128
127
126

125— - =
10:00 AM 12:00 PM 2:00 PM 4:00 PM

Open 128.41 Mkt cap 2107
High 128.72 P/E ratio 33.82
125.01 0.66%

Low Div yield

NASDAQ: AAPL

+ Follow

5 years max
Previous
close
127.79
—— e -
6:00 PM 8:00 PM
Prev close 127.79
52-wk high 145.09

52-wk low 53.15
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Role of Analytics in Financial Markets

Statistical approaches

~ univariate analysis, due to their use of time series as input
variables,
~ Auto-Regressive Moving Average (ARMA)
~ Auto-Regressive Integrated Moving Average (ARIMA)
Generalized Autoregressive Conditional Heteroskedastic (GARCH)
Smooth Transition Autoregressive (STAR) model

Multivariate analysis, which utilize multiple input variables
Linear Discriminant Analysis (LDA),

~ Quadratic Discriminant Analysis (QDA),

~ Regression algorithms.



https://ahmad.alshami.website/

Role of Analytics in Financial Markets

Sentiment Analysis approaches

~ It is the process of predicting stock trends via automatic
analysis of text corpuses such as news feeds or tweets specific
to stock markets and public companies.

The sentiment classification technigues are mainly divided into
machine learning approach and lexicon-based approach

~ which is further divided into dictionary-based or corpus-based
approaches

There is potential for using sentiment signals from an
unstructured text for improving the models for predicting
volatility trends in the stock market.
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Role of Analytics in Financial Markets

Trends approaches

~ stock markets are recurring sequences found in Open-High-
Low-Close (OHLC) candlestick charts which traders have
historically used as buy and sell signals

It involves the visual analysis of charts constructed over time
to show variations in price, volume, or other derived indicators

Perceptually Important Points (PIP), which involve reducing
time-series dimensions (i.e., the number ofdata point) by
preserving the salient points and template matching, a
technique used to match a given stock trend with a
pictographic image for object identification
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Linear Regression

* Linear regression is a supervised machine learning algorithm used to
predict the value of a dependent variable based on one or more
independent variables. It assumes a linear relationship between the
dependent and independent variables and fits a linear equation to the
observed data

Linear Regression in
Excel

v

10/29/2024
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Logistic regression

* is a supervised machine learning algorithm used for classification
tasks where the goal is to predict the probability that an instance
belongs to a given class or not!. It is a statistical method that models
the relationship between a dependent variable and one or more
independent variables by using the logistic function, also known as the
sigmoid function2.

10/29/2024
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https://www.bing.com/ck/a?!&&p=b638820545f36b90JmltdHM9MTczMDE2MDAwMCZpZ3VpZD0yNDliNzhhNi0wYmJiLTY4ZGItMTY4Mi02YzNkMGFkMjY5OTAmaW5zaWQ9NTU5NA&ptn=3&ver=2&hsh=3&fclid=249b78a6-0bbb-68db-1682-6c3d0ad26990&psq=logical+regression&u=a1aHR0cHM6Ly93d3cuZ2Vla3Nmb3JnZWVrcy5vcmcvdW5kZXJzdGFuZGluZy1sb2dpc3RpYy1yZWdyZXNzaW9uLw&ntb=1
https://www.bing.com/ck/a?!&&p=163e94c5f68937e4JmltdHM9MTczMDE2MDAwMCZpZ3VpZD0yNDliNzhhNi0wYmJiLTY4ZGItMTY4Mi02YzNkMGFkMjY5OTAmaW5zaWQ9NTU5NQ&ptn=3&ver=2&hsh=3&fclid=249b78a6-0bbb-68db-1682-6c3d0ad26990&psq=logical+regression&u=a1aHR0cHM6Ly93d3cuaWJtLmNvbS90b3BpY3MvbG9naXN0aWMtcmVncmVzc2lvbg&ntb=1

e ANOVA for Feature Selection in Machine Learning

10/29/2024
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https://towardsdatascience.com/anova-for-feature-selection-in-machine-learning-d9305e228476

Correlation

10/29/2024
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Exhibit 2

Models with more predictive power are often more opaque.
Interpretability
Linear . f\f
regression
9 \ Decision
tree EEE

Random /ﬁ
forest

Support- /\

vector /ﬂﬁﬁl -

machines U
Neural
network

Predictive performance

10/29/2024
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Al Strategy, Innovation and
methodology
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What we mean by digital and Al transformation

Led by CEO and top team

A digital and Al transformation is the m of developing

organizational and technology-based capabilities It's
never
that allow a company to continuously improve done!

IGY customer experience and lower its unit costs Both

matter
and over time sustain a {e]11] S (i advantage.

The source of The finality l
competitive advantage

10/29/2024
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Why Digital & Al Transformation
Now |
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Digital disruption

Ecosystem

Industry Market

Organization

Figure 3.1 Levels of digital disruption

10/29/2024
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Being a disruptor or responding to disruption

Extent of Extent of
disruption disruption
< » 4 4

Ecosystem

>
—

Industry and market

\WA Y

Organization

<
—
>

S

\//

Type 1: Small changes Type 2: Small changes at an
in the ecosystem create organizational level can create
wide-reaching disruption wide-reaching disruption
at an organizational level at the ecosystem level

Figure 3.2 Types of disruption

10/29/2024
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Traditional

Digital

<4

Financial results
Compliance

Governance

Control

Functional focus
Hierarchical

Organizations

Employee satisfaction

ERP
Centralization

and people

Information and

Application integration

Transactional
Siloed

technology

Value streams

Templates

Basic or cooperative
Transactional

and processes

Partners

Formalized

Figure 1.2 Governance and management shift from traditional to digital organizations

10/29/2024

and suppliers

Sustainability
Value creation
Agility

Community and market
Product focus
Employee fulfilment

Cloud
Microservices
Native digital

End-te-end
Value-centric
Sense-making

Collaborative
Service integration
Value-centric
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Traditional Continual
innovation cycle innovation cycle

N »
Support

e ¥/ Plan Plan

g | ¥

/ g Learn = Build
uild | : !
/ \ Measure <« Run
e / Run

Figure 1.3 Traditional vs continual innovation cycle

10/29/2024
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What happens when innovation accerlates

Innovation replaces or changes the current
situation or creates a new capability or product,
but it is expensive to introduce and often not
very reliable. Innovation is introduced because
it provides competitive advantage

Innovate

The more widely

an innovation is
understood and used,
the more likely

t is to become a
paseline or a building
block for further
nniowvation

Commoditize

O

Commoditized technology is inexpensive to produce and maintain,

and the skills required to manage it are inexpensive and abundant.
COrganizations emerge that use economies of scale to supply and manage
the commodity more cheaply and better than it can be done in-house

Figure 1.4 What happens when innovation accelerates

10/29/2024
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Accelerated Innovation!

* Accelerated innovation demands that organizations change the way they
adopt and use technology. They must move faster and be prepared to change
direction midstream, as newer technologies or industry trends emerge.

* Also, in this model, the business operation evolves. It uses an iterative
improvement cycle to cause or adapt to changes in the organization’s
environment. Tight links between planning and business operation result in a
shorter strategic planning cycle, linking components in both the project and
operational stages to strategic outcomes.

* Most organizations find themselves somewhere between their legacy
business operations environment and an emerging digital environment. This
requires a complex hybrid of management styles and cultures.

10/29/2024
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What is the
vision?

Where are
we now?

Where do we

want to be?
How do we keep

the momentum

ing?
gOINg: How do we

get there?

Take
action

Did we
get there?

Figure 1.1 The continual improvement model

Business vision,
mission, goals,
and objectives

Perform baseline
assessments

Define measurable
targets

Define the
improvement plan

Execute
improvement
actions

Evaluate
metrics
and KPlIs
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McKinsey

&Company

Alignment Value

1. Business-led Digital roadmap
to align the senio leadership team on the transformation vision, value and roadmap and reimagining
business domain deliver outstanding customer experinces and lower unit cost

Six Sections Enterprise Capability needed for Digital & Al Transformation

Delivery Capabilities

2. Talent

To ensure you have the
right skills and
capabilities to execute
and innovate

3. Operating Model

To increase the
metabolic rate of the
organization by bringing
business, operations and
technology together

4. Technology

to allow your
organization to more
easily use technology to
innovate with pace

5.Data

to continuously enrich
data and make it easy to
consume across the
organization to improve
customer experiences
and business operations

Change Management

6. Adoption and Scaling

To maximize value capture by ensuring the adoption and enterprise scaling of digital solutions and by
tightly managing the transformation progress and risks

10/29/2024
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Three Ways to Define a
Domain

Workflow/ Journeys
Process ‘

Interaction-intensive process like customer
| onboarding, providing customer advice, or
buying a product enline

High-value business processes like asset
maintenance, customer care, or procure-to-pay

Most companies choose to arganize their
domains by workflows or journeys, as this tends
to offer the greatest value to cutomers abd/or

employees

202

Function

l

Tradional business functions, such as sales,

finance, marketing or supply chain

© bl daa) 8 e caladl ) ,a) w38
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What talent do you need in-house?

* Every company faces the same strategic question when it comes to digital and
Al transformations:

* “Do we need to own this talent?”
* Executives will argue that technology is not their core business.

* The reality, however, is that if a company wants to competitively differentiate
itself through digital solutions, it needs to have the talent that will provide
this differentiation in-house.

10/29/2024
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The legacy data setup in many organizations
can be complex and inefficient

Data pipelines designed for Different technologies are
batch and real-time delivery are employed for each use case,
fragmented and duplicative. adding exp and P Y
Flow of data
——————————— >
Systems Data Use-case-specific Use-case-specific Use
of record platform data sets technologies cases
P A—F ® — Digital banking
Gire o l — app
processing 1
systems —‘—\_@_f—— Investing portal
B i
( ) — @ - Predictive
External i ® j 1~ cross-selling mode!
data o
\, J ® (1= churn model
e

_‘ 5 Indultr'y data

F‘
Unsl:;iured *TJ__%_L[ report

Data for each domain, such as the customer,
is Inefficiently reworked for every use case;
quality, definitions, and formats vary.

Source: Veeral Desai, Tim Fountaine, and Kayvaun Rowshankish, “A Better Way
to Put Your Data to Work," Harvard Business Review, July-August 2022

EXHIBIT 25.1

10/29/2024

A data product approach results in
standardization that saves time and money

Flow of data —»
Systems Data Data Consumption Use
of record platform products archetypes cases
Veridor Digital banking
< app
co O
processing Investing portal
systems Customer .
SR @ Predictive
& N\ cross-selling
Branch model
External @
data Predictive
Product/ churn model
service ;
[Pr—— Financial
@ report
Unstructured Employer/ Industry data
data agent ecosystem
=
< .
exploration

Source: Veeral Desai, Tim Fountaine, and Kayvaun Rowshankish, "A Better Way to Put Your Data to Work,"
Harvard Business Review, July-August 2022

EXHIBIT 25.2
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DATALAKE

10/29/2024

Data architecture archetypes

CLOUD-NATIVE DATA LAKE

Centralized serverless Optimized for (very) large- Flexible foundation to add
architecture leveraging object scale data marts for SQL capabilities (e.g., DWH,
storage and compute which analytics and modern AV/ML real-time) but beginning to be
can scale independently applications seen as “legacy” architecture

CLOUD-NATIVE DATA WAREHOUSE

Highly scalable and Implements modern Very good Very well supported by
agile SQL-driven data transformation performance on vast tooling and required SQL
platform with driven by SQL or majority of enterprise skills are plentiful among
independently scalable Ul-centric ETL tools analytical workloads data users, analysts, and
storage and compute (e.g., dbt, Matillion) data experts
Combines benefits of Leverages nextgen Handles the most Less mature tooling but
Data Lake and DWH storage technologies complex batch data rapid pace of technical
into an integrated (e.g., Delta Lake or jobs and high-volume innovation
platform for analytics Iceberg) supporting streaming data (e.g.,
(e.g., Bl, SQL) and ACID transactions on loT)
Al/ML use cases top of object storage
Emerging archetype; Decentralized Data products are Data products are built
fundamental departure architecture approach curated for quality, leveraging any of the
from centralized IT and focused on data cataloged, and data architecture
data functions products fully owned by accessed via archetypes defined

business domains well-defined data above

services

DATA FABRIC

Emerging strategy for The Fabric is stitched Meant to solve No existing tooling
creating a unified data together through multicloud scenarios currently enables a true
environment across the metadata into a secure, for heterogeneous Data Fabric, it must
Enterprise’s data unified data data sources and rather be built in-house
landscape management layer infrastructure
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The ETL Process Explained

¢ i _-_ - -l" [ I — . \ .I { /‘ ..
A - l —~—__ : I.- |' N | -~ I f ! ) _' -.. — —
N = pol , \ : / - ‘

Extract Transform | 0ad

Retrieves and verifies data Processes and organizes Moves transformed data
from various sources extracted data so it is usable to a data repository

10/29/2024
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Extract Transform Load Analyze

Summary N

J

Staging Area / OLAP Summaries

10/29/2024
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e e,

T

CRM

r_/ --_'-'_'__ - ” i
'd ™
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P —

%

— ETL Data Warehouse

ﬁi

Supply Chain

10/29/2024



https://ahmad.alshami.website/

Modern analytics architecture with Azure Databricks

Ingest Process Serve
:’ i)
L DD
AR m
Azure Azure

— —» Machine Kubernetes

a%a 0 Learning Services

_— Azure

Azure Event Databricks
Hubs

Qp
—_—]
Sﬂpa’{(z m Ifl YW Azure D:;!o!cks a ‘

SQL Analyti
QL Analytics Power BI

M e < @ =)

= i >

Azure Data @ — —
Factory

Bronze

Silver B F
== -
A Azure Synapse

Azure Data Lake DELTA LAKE Analytics
Storage

Store

‘o 9 ® .9

/

Azure Purview
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Azure Data Azure Synapse Power Bl
Logs, files, and media Lake Gen 2 Analytics
(unstructured) Ingest and Store

= Analyze Visualize
_> — | —>
— J’
Business/custom apps HEE
HEE

{structured) .
structure EEE Bu“d

and
Train

AzureMachine Learning

Authenticate > ‘ )

> —
Retrain ————m Azure Azure
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I Directory
Deplo
Azure ploy I
Monitor |
|
Monitor & Log :— ———————————— | v
1
1 Azure LI | i
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: l ! Container
1 : Registry
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: vNet Balancer 1
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Future state recruiting journey

Financial services company

m SOURCE / SEARCH (1-2 weeks) SCREENING (2 days) INTERVIEW (~2—4 weeks) OFFER (~1-2 weeks)

@' Brand building and planning

Job description creation
Job posting
Digital application

@:
®:
@:

etc. system

5o >0 ©6 6 0 /0 o0 ©0]/0 0 0 0 0/0 0 0 o0
Touch points LinkedIn Recruiting LinkedIn

etc. portal

Application

@: Assess application
@: Schedule screening call
@: Conduct screening call

@: Schedule interviews
@: Decision after interviews
Recruiting

Auto/self Video

: Conduct 1st round of interviews
: Conduct 2nd round of interviews

@: Send verbal offer
@: Negotiate verbal offer
@: Final offer approval
@: Formal offer

@: Negotiate / sign

E-mail e Internal | Phone Emails Total Email Email, BEFORE
portal scheduling | conference - meetings| call phone call| Rewards © PDF ONSOARINRG
Strong attraction of tech talent, tech-enabled Transparent process and easy ; T | Fasg » ,
screening for an easy start screening scheduling SChedUle Loz T aiing
changes interview and waiting
Discovering @\. galore Hopeful =~ Hopeful questions gy cited Excited
aebg’e": :::I Interviews | Interviews ' Receives Ha Signs
Candidate C);r: didate Excited Relaxed Excited with HM = with HM H offer Hecz]_“)/zs final
. Gets Gets Schedules Respected . . olter
exferlence Curlous pre-screened clear view recruiter Takes O | - . IS s Stressed = Anxious ";’fg’;’;‘/ Stressed
ctions, i i
thoughts, feling Interested Discovers via Chatbot = of process call screening ~ Frustrated Frustrated Netgetr)rtrl’astes W¢a)lltf2 ’/or peZ; ad -
at key ”}omen e Watches company suitable call to Scheduling Upset Waits to silence
for new openings position connect takes a Finds position is hear back Upset
long time not a good match Rejected
Leverages candidate pool and firm’s Tech-enabled screening Recruiter @“’ e
reputation, collaborates closely with HMs speeds up process speaks %
“tech” “. Hopeful Excited Excited ™
" " e v " e e L Walts for \ Interview Verbal Receives =
@ @ @ @ @ @ @_’ scheduling | goes well offer is Relieved signed Y
R er Prepared = Confident = Confident = Informed Focused Prepared = Connected .____ “a Stressed | given Tired W f’;te" Anxious offer &
‘ : - i i offer
experience Access to Involved in ~ Forms plan Monitors Focuses Gets Assesses Loct ~-> Frustrated TZg: . Net% 7::;68 putinto | g ttgfign ¢ O
candidate  HM interview  to source metrics on Al screening  candidates d‘?; " Hears that | . o 5 " system Frustrated
i i pool training for pre-screened  scheduled  on screening pajgces Upset more “ ane e if the
St Cin requisition | |€0h-enabled "o didates | automatically call due to candidates| W&™ Negotiation -
an existing pre-screening reschedule ~ Loses ot failure canalaate
watch list of candidates | candidate drops out
Creates JD from templates, support recruiter Visibility on the shared portal How did
with sourcing and screening guidance keeps HMs informed / involved g‘;";’;,‘;’g?;re,,
Excited \‘.‘ Excited =
v e Usesown i  Found Excn-ed
- -~ interview | candidate . Receives
Hiring Excited structure Hopeful Relieved signed &
manager Prepared Preparee Uses robust Hopeful Inforwee' Regular Stressed " b N %t:is;:sd Te//§ Stressed Rf-?elvﬁs ; offe’;R "b
experience Plans ahead | Stays active | JD templates Provides Gets visibility updateson  Preps for o standard & e recruiter | o it nol lﬂlca‘/on from Erustrated
and acts onown  with minimum additional toscreening  statusof  jnterviews, In(zrv:ev:j IS it pansl toextend | oo oo offer is i
fast professional edits screening on digital funnel  pulls panel ags L;‘Ie ses:v’ent Frustrated ' no othor. | O | negotiate approved it
network guidance dashboard together Passed on | guidelines terms drops out
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Accelerated Innovation has brought great urgency to business change

* The latest wave of innovation has led to terms such as ‘digital
transformation’ and ‘organizational agility’. But what does this mean in
practice?

* Firstly, emerging technology, which builds on the capabilities of merged
information and operations technologies, has introduced opportunities that
have disrupted industries. Achieving and maintaining a position requires an
organization to think differently about its business and operating models.

* Secondly, the speed of innovation has accelerated significantly. Technology is
cheaper, faster, and easier to implement. Innovation adds greater
functionality, making it faster and easier to enter new markets.

* Organisations need to change quickly to harness the power of rapidly
evolving digital technology.

10/29/2024
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CORE EA Metamodel O orbussoftware

GOVERNANCE, REQUIREMENTS,
AND PROJECTS

Governance, Requirements, & Projects

PRINCIPLE. A guiding statement intended to
structure and constrain architectural decision
making, processes and operations.

Example: Cloud first

Business Architecture

DRIVER. An internal or external condition that @
motivates an organization to define its strategic

goals and drive change. DRIVER OBJECTIVE
Example: new regulation to conform to

REQUIREMENT. A statement describing a condition
that should be met by a project, or aspect of an
architecture.

Example: Conform to ISA 28001 Spec

GOAL. A statement of intent with respect
to business stratex

PROJECT. A grouping of work items that is constrained
by requirements and delivers or augments a capability.
Example: Project Great Man-Made River

VALUE STREAM. An end-to-end collection of LOCATION. A geographical place, or physical
activities that create an overall value-adding I {OM  space, where activity happens or where an
result for a customer, organization or entity. I  clement o the architecture exists.

PROCESS CAPABILITY Example: London

Example: Onboard Customer
| CONTROL

Example: Improve Customer Satisfaction ) RELATIONSHIRS TO. ALL CONCEPES
VALUE STREAM

OBJECTIVE. A measurable outcome that contributes to

the achievement of a goal. Objectives are normally SMART o

(Specific, Measurable, Achievable, Relevant and Timebound).

Example: Increase CSAT Score by 20% by 2025 ORGANIZATION

CONTROL. A decision-making step with logic used
to safeguard the security or ensure governance
criteria of an architecture aspect

Example: Data Anonymization

CAPABILITY. A business' ability to do something,
often described within a hierarchical capability model
Example: Customer Relationship Management

& ®

LOCATION PRINCIPLE

RISK. A statement describing a possible hazard that
may effect an aspect of the enterprises architecture.
Example: Leak of sensitive data

ORGANIZATION. A unit of a business organizational
structure, usually described as part of a structure,
covering region to department and team.

Example: Finance department

ACTOR. An individual or entity that takes on a role in
the context of specific activities. An actor may have a
number of roles.

Example: A user modelling solutions as part of a project

N

Application Architecture

APPLICATION. A software solution, that can be deployed
with its described components globally or locally, to
provide a set of functionalities to business users.

Example: iServer365

ROLE. The function assumed or part played by an
actor in a particular action or event. An actor may
have a number of roles.

Example: Accountant, Application Portfolio Manager INTERFACE

APPLICATION CATEGORY. A classification element used
to categorise Applications. It constitutes the application
reference model taxonomy as a hierarchical structure.
Example: Enterprise Architecture Platform

PROCESS. A sequence of activities that describe
how a business outcome is achieve:
Example: Invoice Customer

£1
tJ

TECHNOLOGY INTERFACE. A point of access that an application
makes available to other applications.
Example: Customer Claims API

DATAENTITY | APPLICATION

Technology Architecture

TECHNOLOGY. A software or hardware solution on
which application run or other components run.
Example: Microsoft SQL Server2022

APPLICATION TECHNOLOGY

DATA CATEGORY
CATEGORY CATEGORY

DATA ENTITY. A self-contained piece of information
that has a clear meaning to the business and can be
defined with attributes.

Example: Customer Account or Purchase Order

T
APPLICATION

TECHNOLOGY CATEGORY. A classification element used
to categorise Technology. It constitutes the technology
reference model taxonomy as a hierarchical structure.
Example: Enterprise Communication

DATA CATEGORY. A classification element used to
categorize data entities. It constitutes the data
reference model taxonomy as a hierarchical structure.
Example: Customer
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Anana 3all Jee Y 3 53 / BUSINESS MODEL CANVAS

Lgﬁ\ Jardl jlsa %*S‘Jh‘g‘ . GUESTS
dalaiall 38a3 AINA (e Key Customer
Léj‘ N activities relationships

et D e ke e % s Key Value Customer _ i guall o g
G sl 055 A partners propositions segments : S

s sl eSlaall 1.4..,\5
Ll i Key Channels
resources

Cost Revenue
structures streams
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The business model template

Value creation Value delivery Value capture
Position in the market Operating model  Sources of uniqueness
Customer scope Value proposition
- B
" v

Who are you serving? =+ What are you offering? = How are you able to deliver? = Why won't it be copied?

Figure 2.8 Adapted company design template

Keproduced from Boudreau (2018H)

10/29/2024
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Key Partnerships Key Activities Value Propositions Customer Relationships Customer Segments
? = a A x
Business Actor Business Process Business Service Business Interaction Business Actor
(@) A St @ @
Business Role Business Function Product vl Business Role

Collaboration

o

Business o
Collaboration Capability
Key Resources Channels
Contract
[p O
Resource Business Interface
(@) ‘ (@s)
Stakeholder Business Object Value Stakeholder
Application a
Component
Cost Structure Revenue Streams
ﬁ
y N

( Value ) Value
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® Archi ArchiMate® wQpencons

INPLEMENTATION & MIGRATION ELEMENTS COMPOSITE ELEMENTS MOTIVATION ELEMENTS
-~ Q . (=] | =] @ N o .
Fmau 3 Ve \( !I Debverics | | | Irowpeg Sumsnoon Diwsr # *) Agsian ws @ (o Qmu“ =
bl u ® - Q (=) o o o 1]
BUSINESS ELENENTS APPLICATION ELENENTS TECHNOLOGY ELEMENTS
Busress O Busness & S = Appkeaion O rppeston Technoogy | Tengy &
rerixe Service rerbce Service reriace Service
Suness D Busress D Swren O Appicaton @ Appicaton @ DB 0 = Technoiogy @ Technoogy ® Artacs D
C rason racton OCepa Cofaborason inatacson Colaborason Irtaracton
COBS Busness N o = Aopicason ¥ Appicaton (3 ok a Tecroiogy ()
Acoe Fuacion S Componant Furcion Furcae
et > =] = o] =
Dserarsy Busness ASpRCaon Sy Tennsogy
P Process Tpe 5 Process Sctware Process
Busness Appacacn D a Technoogy =
Evert Evert Evert
ey O
STRATEOY ELEMENTS RELATIONSHIPS Fachly Matris
- . O . - b » 4
) D (@R Agyegaton Asugnment Reai 2ato Specalaation
Couse. O . Vaiue Sream Zausment é
' 4
F Serving b hCCess wence L O 2
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Assessing digital capabilities
Capability ranking survey results by category, on scale of 1-5'

® Example CPG company @ Industry average* @ Digital and Al leader average®

ROADMAP o _} : - 3 4 ,,_5

Bold vision

Linked to business strategy
Executive alignment
Business case

Leadership

Talent strategy
Skills

Talent management

OPERATING MODEL

Agile methodology
Structure and roles —e }

Funding and governance

Control functions

leCHNOLDGY I[—

Distributed Architecture :
Cloud/infrastructure
DevSecOps
Security . =

[oama -

e Data vision and strategy ‘
Data architecture A
Data products
Data governance

[ Abopionascaune |

Solution adoption A
Scaling approach
Performance management -
Change management -

1.1 = lagging; 5 = best-in-class. 2. Average of top quintile of companies (from CPG industry) in the McKinsey Digital Quotient
(DQ) database, across geographies. 3. Average of top quintile companies in the DQ database, across industries and geographies

EXHIBIT 5.1
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Strategic roadmap for the entire transformation

Example for consumer PHASE 1 PHASE 2 PHASE 3
packaged goods company Develop digital  Transform lighthouse domains and  Scale impact
roadmap - 20XX  build digital capabilities — 20XY ~-20XZ

Q3 Q4 [el] Q2 Q3 Q4 Qi Q2

[FOUNDATIONAL CAPABILlTIEﬂ
Digital roadmap DESGN

Digital talent buildout

B Discovery 1
Proof of concept/MVP
| Production solution

Talent tech training

Agile operating model: Design
and implement digital factory

Technology: Cloud readiness

Data: Architecture and ingestion

DOMAINS W
PERSONALIZED MARKETING

Build consumer 360 data asset
Activate digital

marketing campaigns

SUPPLY CHAIN
Build supply chain digital twin

Improve responsiveness
with digital control tower

PROCUREMENT
Create spend transparency

Develop should-be cost analytics
[ CHANGE MANAGEMENT ]

Communication and engagement

Milestone and value tracking |

Risk management

FINANCIALS
EBITDA improvement 3 15 27 45 63
Cash investments 5 8 12 10 10 8 8 8
Net cash -5 -8 -12 -7 +5 +19 +37 +55
EXHIBIT 6.1
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Innovators

Early
adopters

‘..

The
chasm

Early majority

Adoption

Late majority

Laggards

)

Organizations that
create and apply new
technology, or use
existing technology in
a disruptive manner

Organizations that adopt and
adapt new technology to grow
lines of product and service
and exploit new opportunities

Figure 10.1 Technology adoption lifecycle

After Moore (2014)

10/29/2024

Organizations that adopt Organizations that
tried and trusted technology  resist new technology
to maintain their competitive  until no alternative
advantage remains
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MLOps = ML + DEV + OPS

MLOps= ML + DEV + OPS

D

Experiment Develop Operate

Data Acquisition Modeling + Testing Continuous Delivery

Business Understanding Continuous Integration Data Feedback Loop

Initial Modeling Continuous Deployment System + Model Monitoring
m 2.Develop/Test Feature Pipelines ) 3. Develop Model ) 4. Train/Validate Model 5. Deploy/Monitor
@ Y

Feature Store
DataOps " Data MLOps

il CI/CD Platform > |ommitoo7 » CI/CD platform slialia
@ | Commit-0002 Model Repo, Serving

& Monitoring

= Model Training &
Data engineer Data Scientist Model Validation

10/29/2024
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Al/ML model lifecycle

EXHIBIT 23.1

Importing relevant datasets (extraction from the overall data)
Understandin§ the data structure and statistcs -
Cleaning and sanitizing

Data labeling, exploration, and enrichment to identify potential patterns and features
Hea}ﬁré argl;sisfi S i
Crosis-teat'u;e }elatior;éhlps aﬁd?:orrreliandn‘analysisi
Model prototyping and feature importar:ce evaluation

Mbdel }raining and validation with diﬁérenf bérameters Vandmalgorilhm combinations

Model evaluatit;n and- te;sﬁag

Integration with real-time APIs & data sources

Bﬁlaaﬁre'r;ro‘ees: a_nd_;ﬁﬁnenl
Model prediction '

Post processing

Initiation of actions or response

Autoscaling

Model containerization

Addition of automation frameworks

Monitoring
Model maintenance
Performance validation

Continuous improvement

User support
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Modern application architecture' — overview
Example of consumer application architecture for a global medical device company

Gateway & Front Door
Controls traffic and adds
security

Gateway & Front Door

GraphQL/API platform
Resolves what services
aphQL / API laye
ot e to call to return exact data
needs

Data products

Each data product has its
Juit procucts :?:n'm‘:al own storage and scaling
capacities, allowing the
data needs to scale/evolve

Customers Produnts Locations Modei 1
Data lakehouse

Data from core systems
and Apps get stored in
data lakehouse. This then
follows a process of
cleansing and structuring
the data for consumption

Data lakehouse

Consumption Data Analytics/Al models
Advanced analytic/Al
Mode! 3 models generate
¥ insights for the app to
wnsumer
Core systems / w-ma of record S:sl:esmyss:fmd vl
ERP HR Bupply chain Systems that run core
- =y business operations of the
company

1. Serverless, microservices with Data lakehouse storage and Data Science capabilities

EXHIBIT 17.2
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The family of xOps practices

Provide sandboxed Provide steady-state
environment(s) for environment 24 hours/day,
exploration and 7 days/week,
experimentation 52 weeks/year

DevOps/DevSecOps

Each practice and related process
provides different benefits across
the development, production, and
data management stages

— DevOps/DevSecOps
Accelerate secure delivery of new

features from development to
end-users

1 MLOps

Devslop, maintain, and monitor

Provides data access to both the development and
production platforms

performance of machine learning
models and related data pipelines

~—— DataOps

Accelerate delivery of new data
assets by automating data quality
and reliability

EXHIBIT 19.2
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Data architecture archetypes

CLOUD-NATIVE DATA LAKE

Centralized serverless Optimized for (very) large- Flexible foundation to add
architecture leveraging object scale data marts for SQL capabilities (e.g., DWH,
storage and compute which analytics and modern AVML real-time) but beginning to be
can scale independently applications seen as “legacy” architecture

CLOUD-NATIVE DATA WAREHOUSE

Highly scalable and Implements modern Very good Very well supported by
agile SQL-driven data transformation performance on vast tooling and required SQL
platform with driven by SQL or maijority of enterprise skills are plentiful among
independently scalable Ul-centric ETL tools analytical workloads data users, analysts, and
storage and compute (e.g., dbt, Matillion) data experts
Combines benefits of Leverages nextgen Handles the most Less mature tooling but
Data Lake and DWH storage technologies complex batch data rapid pace of technical
into an integrated (e.g., Delta Lake or jobs and high-volume innovation
platform for analytics Iceberg) supporting streaming data (e.g.,
(e.g., Bl, SQL) and ACID transactions on loT)
Al/ML use cases top of object storage
Emerging archetype; Decentralized Data products are Data products are built
fundamental departure architecture approach curated for quality, leveraging any of the
from centralized IT and focused on data cataloged, and data architecture
data functions products fully owned by accessed via archetypes defined

business domains well-defined data above

services

Emerging strategy for The Fabric is stitched Meant to solve No existing tooling
creating a unified data together through multicloud scenarios currently enables a true
environment across the metadata into a secure, for heterogeneous Data Fabric, it must
Enterprise's data unified data data sources and rather be built in-house
landscape management layer infrastructure
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ORGANIZE TO THE THE MOST FROM YOUR DATA

Components of an effective data operating model

Organization Talent and . .
data-driven culture The data operating model is the
overall approach for how

Degree of

centralization Egﬁ:':;sd Saracl the organization should manage
L acciorers data. It has four primary
P Data-driven culture .
structure 1 e components:
Skill building (Data organisation,
Academy)
CovarRanes ., talept and culture,
and risk tooling and DataOps,
| and governance and risk
SovenTitiG , Process automation
SO and enablement
?glicies & Handoffs and
Standards integration points
EXHIBIT 27.1

10/29/2024
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Typical setup across data capability areas
in a best-practice federated model

Degree of

Data strategy
>50-
75%
Data product =3
management -
o
Data
architecture 5%
>
Data
engineering 25-
50%
Data Gy
governance a5%
Data
operations 50—
75%
Data risk
(incl. data ST5%
privacy)
Data talent
and culture

>75%

0

1. Typical % of FTE in the center

Where capa-
centralization' bilities report

Chief Data
Office

Chief Data
Office

Chief Data
Office or IT

Chief Data
Office or IT

Chief Data
Office

Chief Data
Office or IT

Chief Data
Office or
Legal/

Compliance

Chief Data
Office or HR

What the center What is delivered in

provides? federated manner

Enterprise data Business unit-level data strategies,
strategy, value use cases, and opportunity and
assurance across BUs issue areas

Data product standards, Management of the majority of

tooling, and playbook; data products, with cross-functional
management of some teams comprised of Business,
enterprise products Data, and Technology resources
Enterprise data Ownership and management of
architecture, architectural source systems; identification of
guardrails and review external data needs

Deep expertise, pooled Data engineering teams aligned
capacity for use case to business areas (in particular
enablement as data maturity increases)

Data governance policy Day-to-day management of data
and standards, metrics and domains (e.g., metadata
dashboards, governance of definition, data quality

some enterprise domains ~ measurement and improvement)

Data operations team that ~ Remediation of issues unique
manages issues and data  to a business unit or requiring
requests (e.g., for extracts, deep business expertise

new datasets)

Data risk taxonomy; Business unit-specific risks and
interpretation of regulations; regulatory concerns. Business
and policies, standards, and guidance on acceptable risk
controls to manage risk tolerance.

Data capability building, Role modeling of target cuiture

talent strategy and and behaviors. Input on resource
management, and performance. Business
change management unit-specific capability building.

2. Usually in an Enterprise Data Office, but with some areas commonly owned by [T, Legal, Risk, and others

EXHIBIT 27.2
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Example of data governance framework
and executive level dashboard

Global bank example

FRAMEWORK

®!ssue Atrisk @ On target @ Completed

SAMPLE TRACKING METRICS

Metric Data Data
Name Definition Metric name Results Trend sponsor leader
Data Tracking Percentage of Milestones Complete 96% o John Jason
Program progress of data by accountable team (owner) (47149)
governance
PragIes program Percentage of Milestones at Past . 4% 0 John Jason
implementation Due by accountable team (owner) (2149)
Data Measure of Launch data governance forums (i) 100% ° Kate Kate
policy and compliance for the required for business-as-usual (10/10)
tandard data governance data governance
i policies and
compliance  giandards
Data Measure of data Number of Open Data Defects Open Data 0 Kate Kevin
ality quality from Issues
o business process 243 of 27,671"
and data provider
perspective
Data skills Measure of the Priority hiring at . 87% (94/108) 0 Kate Marvin
and talent state of skills and leadership and one level 95% (103/108)
talent needed to down data roles filled
deliver the data
program
Data risk Tracking risk Percentage of VaR impacted by . 69% o John Susan
reduction within adjustments (rolling 3 months avg.) 45% Target
data use cases
Reduction of total expense . 21% ($12.1B) c, John  Susan
variances within Use Case 1 Reduced
29% Target
Reduction
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Typical Steps in a digital & Al transformation programme

Develop . .':EI" f“md‘.a Define Architect Define Implement Measure
a vision B eecoans / Objectives changes roadmap /with feedback /and improve

What is Where are Where do we How do we Take Did we
the vision? we now? want to be? get there? action! get there?

How do we keep the momentum going?
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Pod archetypes
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Pod archetypes and typical staffing

by solution life cycle

Examples — will vary by industry and company

DIGITAL INTENSIVE SOLUTIONS

———————— Solution life stagegg ———————>
Discovery Proof-of-concept/MVP Production Change management
1 Product owner 1 Product owner 1 Product owner . 1 Product owner
1 Design lead 1 Scrum master 1 Scrum master 1-2 Change agents®
0.5 Software engineer'? | 1 Design lead 1 Design lead’ 1 Business analyst’
1 Business/ 1 UI/UX designer 1 UI/UX designer
pr;cess analyst | 2-3 Software engineers'? | 2-3 Software engineers®
1 SME

| 1-2 SMEs

ANALYTICS INTENSIVE SOLUTIONS

1-2 SMEs

Discovery Proof-of-concept/MVP |
1 Product owner i 1 Product owner \
0.5 Data scientist ‘ 1 Scrum master! ‘
0.5 Data engineer ‘ 2 Data scientists

1 Business analyst ‘ 2 Data engineers

1 SME 1 Business analyst

‘ 1 SME

Production | Change management
1 Product owner \ 1 Product owner

1 Scrum master’ | 1-2 Change agents®

1 Change agent 1 Business analyst'

1 U/UX designer’
1 Data engineer

2 Machine learning
engineers

1 Business analyst

DATA INTENSIVE SOLUTIONS

Discovery ‘ Proof-of-concept/MVP

1 Data product owner | 1 Data product owner |
1 Data architect ‘ 1 Scrum master

1 Data engineer 1 Data architect

1 Data SME ‘ 2-3 Data engineers

1 Business analyst | 1-2 Software engineers?
1-2 Data SMEs

Production | Change management
1 Data product owner |1 Product owner

1 Scrum master | 1-2 Change agents®

1 Data architect | 1 Business analyst'

2-3 Data engineers

1-2 Software engineers?

1. Optional/as needed. 2. Software engineers cover full-stack developers, solution architects, cloud engineers, and DevOps
engineers. 3. Pod members who are active promoters of change, working to embed new solutions and build organizational
buy-in by embracing new processes, addressing questions and concerns, and resolving implementation challenges.
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Exhibit 3.15: Full Economic Life Cycle of an Investment

Business Case

Program

investment ||  Adoption ”Vduecreaﬂon Value Sustainment Retiemen>

Source: ISACA, The Business Case Guide: Using Val IT 2.0, USA, 2010, figure 3
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|
Exhibit 1.16: Performance Measurement Approaches

IT Balanced Scorecard (BSC)
* Breakeven analysis Intangible

* Cost-benefit analysis (CBA)
* Information economics

e Internal rate of return (IRR)
* Net present value (NPV)

» Organizational flexibility
 Payback period

» Return on investment (ROI)
» Service life cycle

Information Economics

Benefits/Costs
Cost/Benefit Analysis

Return on Investment (ROI)
Internal Rate of Returrn (IRR)
Net Present Value (NPV)
Payback Period

Tangible

Source: ISACA, IT Governance Domain Practices and Competencies: Measuring
and Demonstrating the Value of IT, USA, 2005, figure 1
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ROI for Al k

pwe

To gain a good understanding of a planned Al project, you should map out both the hard and In the case of Al, the hard ROI you achieve can come from a number of different sources: In addition to these hard returns, Al can provide a number of soft returns. They include:

soft aspects of your investment. Once you've done such a two-by-two mapping, you can

quantify some of the likely benefits.

¢ Time savings: Automated intelligence that automates repetitive manual and cognitive o Better experience: Assisted and augmented intelligence typically provide personalization
tasks will reduce the time needed to process those tasks (e.g., invoice processing using that can result in a better customer experience. Even when companies cannot monetize
Al). their personalization efforts, they can provide a better experience, and over time that can

Hard Soft

become a cost of staying in business.
® Productivity increase: Assisted intelligence enhances human decision-making, which car
increase employee productivity. This productivity gain can come from effectiveness and e Skills retention: Acquisition, retention and an increased need for data science and Al

efficiency (faster execution of tasks) or better decision-making (e.g., anti-mone; . B
v ( ) 9 (9. Y talent are major challenges for many organizations. Nevertheless, to ensure better

* Time savings
* Cost savings

laundering compliance using Al).
9 P g Al utilization of fast-changing Al technology, it’s becoming necessary to have data scientists

* Productivity increases e Cost savinas: | i d oroductivit ) duce th ber of who constantly explore new ideas and solutions.
* Revenue increases OS1 Savings: In some cases, time and productivity savings can reauce the number O

Returns

employees required to perform the same amount of work, which can lower costs (e.g.,

i . . Agility: Even though some Al projects may not generate an adequate return, exploring a
reduced data entry operators as forms get digitized). However, this is not universal. A . ) . o
number of organizations directly transfer the number of hours saved into hiring fewer number of Al projects can help your data science team build new capabilities — and be

people and hope to see a reduction in labor costs. This may not always happen: If you agile when responding to new opportunities and challenges.

« Resources reduce the time it takes an employee to perform a task by 20%, that person may find

u
o Li something else to do during that time. However, if you reduce the time by 80%, it will be
icenses

easier to aggregate those savings into a reduction in headcount.

Investments

e Revenue increase: Assisted and augmented intelligence can provide new services that

increase both the number of customers and their willingness to pay more for those

services (e.g., customers buying digital subscriptions to curated and personalized music,

videos and information).
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Return on
investment (ROI)

Return

Investments

Account for number

Benefits from model of predictions and
value per prediction

Account for cost of
Uncertainty of benefits errors and impact

of errors

Resources to build model

X

Cost of resources
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Figure 3.1—The Relationship Between Benefits Realization, Portfolio Management, Program
Management and Project Management

Benefits Realization

Portfolio

v v

Program Program

v v v v

Project Project Project Project
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Figure 3.9—Business Case Development Steps

~N

Alignment
c Financial . o o od o o i
Benefits S Recor :
act Y R | Rt || "o
Sheet i e an ]
on-financial | Rewm | pocyment) | UPdate

Benefits

Risks
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Business CASE (Details)

External & Internal
Analysis , Drivers

Challenges
Goals
. urrent Project & Operations
Opportunity orrent Project & Operet
AnalyS|S Pipeline
Forecasted

Make Or Buy Decision

Feasibility Study

ROI

Competitive Advantage

Risks
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Transformation office setup

Transformation Office (TO)

CEO/Executive team

Transformation workstreams
|
| |
Domain #1 Additional Domains
| |

Domain Sponsor Domain Sponsor

Pods H Pods H

10/29/2024

Chief Transformation Officer

Roadmap development and refresh
Strategy lead
TO analysts

Performance management
TO Finance lead
TO Finance analysts

Change Management
Change management lead
Communications lead

HR lead

Risk management lead

Admin support
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DAMA International

* DAMA International is a not-for-profit, vendor-independent, global
association of technical and business professionals dedicated to advancing
the concepts and practices of information and data management!?34, It has
a membership consisting of technical and business professionals3. DAMA

International’s vision is to be an essential resource to those who engage in
information and data management

Data Management Body Of Knowledge

10/29/2024
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DAMA-DMBOK 2 DATA MANAGEMENT FRAMEWORK

Data Architecture

Database
Management
Data
R Pata e
Business
Intelligence Governance Management

ETEN e VE][14%

Data Security Management

Reference &
Master Data
Management
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DATA GOVERNANCE

. gtrategy: Defining, communicating, and driving execution of Data Strategy and Data Governance
trategy

 Policy: Setting and enforcing policies related to data and Metadata management, access, usage,
security, and quality

« Standards and quality: Setting and enforcing Data Quality and Data Architecture standards

« Oversight: Providing hands-on observation, audit, and correction in key areas of quality, policy,
and data management (often referred to as stewardship)

« Compliance: Ensuring the organization can meet data-related regulatory compliance requirements

* Issue management: Identifying, defining, escalating, and resolving issues related to data security,
data access, data quality, regulatory compliance, data ownership, policy, standards, terminology, or
data governance procedures

« Data management projects: Sponsoring efforts to improve data management practices

. C[I)ata asset valuation: Setting standards and processes to consistently define the business value of
ata assets

10/29/2024
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3.4 DMBOK Pyramid (Aiken)

If asked, many organizations would say that they want to get the most of out of their data — they
are striving for that golden pyramid of advanced practices (data mining, analytics, ete.). But that
pyramid is only the top of a larger structure, a pinnacle on a foundation. Most organizations do
not have the luxury of defining a data management strategy before they start having to manage
data. Tnstead, they build toward that capability, most times under less than optimal conditions.

10/29/2024
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« Data governance is
the strategy of data, setting
the policies and rules that
ensure data quality,
compliance, and usage
across the organization.

» Data Governance focuses on
how decisions are made
about data and how people
and process are expected to
behave in relation to data

Copyright ©2017
DAMA Interna tional

DAMA-DMBOK 2 Evolved Wheel
10/29/2024
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 Data management is
the logistics of data,

implementing the policies and
i rules to collect, store,

process, and analyze data for

10/29/2024
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 Data Governance and Data
Management: A Primer

 Data is a valuable asset for
any organization, but it needs
to be organized, controlled,
and used effectively.

10/29/2024
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Legislative & Judicial View
Do the right things

Chief Data Officer

Executive View
Do things right

Chief Information Officer

Enterprise

DauGavernance Steerin,

Divisions &
Programs

Local

Data
Governance Office
(DGO)
Chief Data Steward
Sy

Figure 16 Data Governance Organization Parts

10/29/2024

IT

Organizations
Data Management
Executives

Data
Management Program
Services Steering
(DMS) Committees

Data Architects

Project

+Stewards
Management

Data Analysts Office
Technical

Data Stewards
or SMEs

Projects

I'able 4 Typical Data Governance Committees / Bodies

Data Governance
Body

Data Governance
Steering Committee

Description

The primary and highest authority organization for data governance in an organization,
responsible for oversight, support, and funding of data governance activities. Consists of a
cross-functional group of senior executives.

Typically releases funding for data governance and data governance-sponsored activities as
recommended by the DGC and CDO. This committee may in turn have oversight from
higher-level funding or initiative-based steering committees.

Data Governance

Manages data governance initiatives (e.g., development of policies or metrics), issues, and
escalations. Consists of executive according to the operating model used. See Figure 17.

Council (DGC)
Dita Goverbanee Ongoing focus on enterprise-level data definitions and data management standards across
Office (DGO) all DAMA-DMBOK Knowledge Areas. Consists of coordinating roles that are labelled as

data stewards or custodians, and data owners.

Data Stewardship
Teams

Communities of interest focused on one or more specific subject-areas or projects,
collaborating or consulting with project teams on data definitions and data management
standards related to the focus. Consists of business and technical data stewards and data
analysts.

Local Data
Governance
Committee

Large organizations may have divisional or departmental data governance councils
working under the auspices of an Enterprise DGC. Smaller organizations should try to
avoid such complexity.
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Analytic Culture

* Analytical culture is a soft element of an organization's makeup that
encourages decision-making based on rational assumptions and
robust, granular analysis

1. When the ‘culture of analytics’ is present, employees use data and insights
to support their decisions and improve business performance

2. Teams look for data to test their assumptions and evaluate business
outcomes

10/29/2024
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Responsible Al

 refers to the practice of designing, developing, and deploying artificial intelligence systems in a way that prioritizes ethical considerations,
fairness, accountability, transparency, and respect for privacy. It aims to ensure that Al technologies are used for positive and constructive
outcomes without causing harm to individuals, society, or the environment. Here are some key principles and areas associated with responsible
Al:

* 1. Fairness and Bias Mitigation: Ensuring Al systems treat all users fairly, without bias, and making conscious efforts to detect and minimize
potential biases in data and algorithms.

* 2. Transparency: Making Al systems understandable and explainable, allowing users and stakeholders to know how and why decisions are made,
especially in critical areas like healthcare, finance, and criminal justice.

* 3. Accountability: AssiEning clear responsibility for the design, outputs, and consequences of Al systems, meaning there should be individuals or
organizations responsible for the actions and impacts of Al systems.

* 4. Privacy and Security: Protecting users’ personal data, ensuring it’s used responsibly, and securing it against breaches. Compliance with data
privacy regulations (like GDPR) is also a core part of this principle.

e 5. Hunl'\an-Centric Design: Ensuring Al systems are designed with humans in mind, enhancing human decision-making rather than replacing it in
critical situations.

* 6. Sustainability: Considering environmental impacts and resource efficiency in the development and deployment of Al, such as minimizing
energy consumption or waste associated with large models.

» 7. Social Good: Aligning Al developments with broader societal goals, like public health, education, and well-being, to maximize positive impacts.

* By focusing on these principles, responsible Al strives to create a framework where technology serves society’s needs and values, empowering
individuals and protecting their rights while fostering trust in Al systems.
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ISO/IEC 42001:2023Information technology,

Artificial intelligence — Management system

* isastandard developed by the International
Organization for Standardization (ISO) and the
International Electrotechnical Commission (IEC).

LT
i-{e] Standards Sectors  About SO Insights & news Taking part  Store

* It provides a framework for organizations to =
establish, implement, maintain, and continually
improve an Al management system.

* This standard is intended to guide organizations in “ ISO/IEC 42001:2023
reSp_0n5|b|y Mmanaging Al-related activities by Information technology — Artificial intelligence —
setting clear policies, procedures, and practices. == Management system

* |t focuses on ensuring that Al systems are Published (Edition 1, 2023)

developed, deployed, and used in a way that is
ethical, transparent, and aligned with
organizational goals and regulatory requirements.

* ISO/IEC 42001:2023 aims to address the challenges oo .
associated with Al, including issues around data
privacy, fairness, accountability, and risk
management.

Read sample
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