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Session Objectives

What participants should be able to do after this session

Explain
Why Al cannot be implemented effectively in silos

° Identify

The role of data, cloud and connected systems in Al-led
transformation

Describe
The broader digital context within which Al operates

Recognize
What makes an organization ready for Al adoption



Session Roadmap

Digital primer for leaders
Common vocabulary for business and technology teams

Data management evolution
From files and databases to data lakes and lakehouses

Al, cloud, loT and data (ACID)

How the key technologies combine in digital transformation

Why Al needs digital foundations
Start with the problem: Al value depends on data, systems and
workflows

SQL, NoSQL, web and APIs

Core concepts that make digital systems work together

Al-readiness discussion
Apply the concepts to the participant’s own organization



What technologies do?

A quick digital vocabulary for Al-ready leaders

> Compute =] Provide Ul/UX © Connect

Link systems, devices Control permissions Enable messages

Process information Let users interact
Identity and security and collaboration

Run business logic Web and mobile screens and applications

& Automate v Capture B Manage Data

2 Exchange

Collect transactions, Clean, govern and

Move data between Keep records, files Execute workflows
sensor and user data make data usable

people and systems and enterprise data with less manual effort

Leadership takeaway: Al value depends on how well these basic digital capabilities are connected to business processes.

S



What managers should do about any technology?

A leader does not need to be a technologist, but must ask the right business, technology and adoption questions.

1 Business purpose 2 Technology understanding 3 Enterprise fit
¢ Why is this technology needed? e What does it do? e How does it fit the task at hand?
¢ Whatis it used for? e What tools, techniques or methods e How will it integrate with existing systems?
e What value can be created or derived? implement it? e What data, APIs and infrastructure are
e How mature and reliable is it? needed?

4 Adoption readiness 5 Risks and challenges 6 Stakeholders and impact

e What skill-sets are required? * What issues, limitations and risks exist? » Which stakeholders will use or be affected?
¢ \\What [eadership and governance are * What ar’e; privacy, security and compliance e How will it change workflows and decisions?
needed? concerns: . * How will success be measured?

: ) ¢ What change-management barriers may
¢ \Who will own and operate it? arise?

Better practice: create a technology portfolio/database

Capture: technology name, purpose, use cases, tools, owners, integrations, maturity, skill needs, risks, stakeholders and value metrics.



Understanding tech from managerial perspective?

Related to
what?

What are
the
benefits?

To whom
it
benefits?

What are
the
issues?
What it
needs and
connects?

Is open
source
available?

Easier
management
of structured
data

Operational as
well as to
analytics

people

SQL has
been around
since long
and will
continue

Does not
handle
unstructured
data

Data

Management

SQL

DBMS
Installed and
can connect
using
connectors

App
Developers

Manipulate
and access
data

Data
Modelling,
DBMS
Concepts and
Queries

Open Source
Available
(MysaL,
Postgres)

SQL-based app Stack

= Application

=l [ntegration in Apps

Role in
Business | Analytics

= Database

= Data Model

= DBMS |DB Server

Understand tech well from managerial perspective, how they connect and fit into your existing stack....



Let us understand application/software components/architecture

A simple program to get two
numbers and do math operations

Enter No 1:
Enter No 2:
Result is:

] - fed%]c

Calculations

Results

ok wNPeE

o N

10.

Ask number 1

Validate Number 1 between 0-100
Ask number 2

Validate Number 2 between 0-100
User selects operation

Based on operation, calculations are
done

Result is displayed

Result is automatically stored in
memory

Calculations Button operations: Show
shows calculations in memory, Clear
clears memory

Results buttons: Store stores all
calculations in database, C Clear from
database, Restore brings calculations
from database

Ask number 1

Validate Number 1 between 0-100
Ask number 2

Validate Number 2 between 0-100
User selects operation

gm0 =

6. Based on operation, calculations are done

~N

. Result is displayed

00

. Result is automatically stored in memory

9. Calculations Button operations: Show shows
calculations in memory, Clear clears memory

10. Results buttons: Store stores all calculations in
database, C Clear from database, Restore brings
calculations from database

6.1 Addition

6.2 Subtraction
6.3 Multiplication
6.4 Division

ul/Ux

Computations

Memory
Operations

Storage
Operations

You can have choice of
programming
language to use and
split business logic



Let us understand application/software components/architecture

Ul/Ux Session Management Memory Operations

Computations Computations Storage Operations

1
: 1
1
1 1
! 1
1 1
1 1
! 1
: 1
1
1
1
1 I
) 1
1
I i
1 1
! 1
1 1
1 1
! 1
1 1
: 1
P 1



Let us understand application/software components/architecture

0L @

>>

Web Clients Web Server Database Server
Ul/UX Session Management Memory Storage
Operations Operations

Computations



Let us understand application/software components/architecture

@ = [ = [+ [

1
1
1
1
1
1
1
1
1
1
- |
:
: Web Clients Web Server Application Server (Optional) Database Server
1
1
1
1
1
1
1
1
1
1

Al/ML Tasks, GPU
servers, LLMs and
agentic Al will change
the architectures

Ul/UX Session Management Computations Storage

Wrapper Operations
Memory Operations
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Let us understand application/software components/architecture

1. Ask number1 Client can
2. Validate Number 1 between 0-100 access API
3. Ask number 2

4. Validate Number 2 between 0-100

5

Enter No 1: User selects operation

Enter No 2: 6.1 Addition

Result is: 6. Based on operation, calculations are done 6.2 SUbtrac.tlor.\ » AP Common API
6.3 Multiplication Separate APIs
6.4 Division

7. Result is displayed
HE

Calculations 8. Result is automatically stored in memory

Results

9. CaIcu.Iatlops Button operations: Show shows
calculations in memory, Clear clears memory

10. Results buttons: Store stores all calculations in
database, C Clear from database, Restore brings DB APIs
calculations from database

Common API
Separate APIs
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Let us understand application/software components/architecture

Enter No 1:
Enter No 2:
Result is:

] - fed%]c

Calculations

Results

Ask number 1

Ask number 2

Togm B =

+ Microservice

Validate Number 1 between 0-100

Validate Number 2 between 0-100
User selects operation

- Microservice

Event Producer

1. Validate numbers
2. Add Operation

3. Result is

automatically stored
in memory

4. Return result

1. Validate numbers
2. Sub operation

3. Result is

automatically stored
in memory

4. Return result

Addition

Event Broker: Queue

Subtraction

¥

Multiplication

Event Consumer

\ 4

Result is:

Events

Async
communication

Division

A microservice is an architectural approach to building
applications as a collection of small, independent, and
self-contained services. While an API (Application
Programming Interface) is a mechanism or interface
that enables different software components to

communicate with each other.

Event-Driven Architecture (EDA) is a software design pattern
where components communicate by producing, detecting,
and reacting to events (significant state changes like a user
action or data update), enabling decoupled, scalable, and
responsive systems, common in microservices, using
producers, consumers, and event channels (brokers) to
facilitate real-time state changes across distributed

applications
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Let us understand application/software components/architecture

Who is there?

What the user is looking for?

Let me find more about and recollect past experiences of the user?
Hey, | am a calculator! Is the user authorized and making valid request/task?

Tell me, how can | help What | need to do to fulfil the request, who will fulfil the request?

you today?

| am done! Let me check validity of my response

Let me send response to the user

Change in Ul/UX Al: Prompt and Workflow change, automation of cognitive
(Multi-modal) context engineering activities (deterministic-probabilistic)
Think over, what
does it change? Making services available Orchestrating everything for Human in loop and
through APIs and tools end-to-end automation Guardrails

13



Let us understand application/software components/architecture

Hey, | am a calculator!

Tell me, how can | help

you today?

MCP Approach: Agent + Tool Server

How an Al agent discovers and invokes calculator capabilities through MCP

User Request

“Add 10 and 20”

—

Al Agent / MCP Client

@ Understands the goal
@ Chooses the right tool
@ Formats the tool call

> | G

MCP Server

Exposes tools with
metadata, schemas,

and descriptions

|

(Q Discovery ] gTool Invocation
N

@ divideNumbers
(a, b)

= =
Available Tools
validateNumber addNumbers
Y~ ] (value, 0-100) (a, b)
@ subtractNumbers ® multiplyNumbers
(a, b) (a, b)

A

Result

©

10+20=30

Structured
Response

[ @ APIs connect software to software. MCP connects Al agents to software capabilities. ]




Let us understand application/software components/architecture

Server based

Physical Server

PC based

Monolithic

W

Virtual Machine

Client/Server

2

Web-based

Containers

Three-tier

Multi-tier

b

Serverless

Microservices

API Driven

Event Driven

Agentic

Computer E>
Centric

Programming
Language

Frameworks

APls

Software
Development Shift

SDLC!

Waterfall/Agile

4 N\ )
Less .
Infrastructure Al;torpatlc
Management caling
\_ J \_ _J
4 N\ )
Efficient use
Focus on
of resources:
Cost Development
- (Faster)
Efficiency
\_ J \_ _J
4 N\ )
Open z.md Distributed
accessible
\ /| \_ _J
4 N\ /7 )
Open Easily
standard Integrable
\ J \_ _J

Networked
Centric

|:> Human Centric

Device Centric

Brings in lot of
security and
maintenance
challenges



Architectural Shifts in Agentic Al

From traditionalintegration thinking to Al-agent-ready digital architecture

1 Deterministic » Probabilistic

Components that reason, not just execute predefined logic

2 API Contracts > Capability Discovery

Agents advertise capabilities via Agent Cards; dynamic binding

3 REST/gRPC > MCP + A2A + ACP

New protocol stack: agent-to-tool (MCP), agent-to-agent (A2A)

Orchestration > Goal-Oriented Autonomy

From predefined workflows to agents that plan, act, and reflect

External State > Memory as Architecture

Short-term, long-term, and shared memory are first-class concerns

Event-Driven » Even More Critical

Loose coupling for agents; same lesson from early microservices



Internet of things

the things? .

_ *Pe
ETe 88 Y
SO =

De Ee

what makes the things live?
m

(@) Eth

the internet?
N

&

connecting to the internet?

where are things?

¢

@@

Creates an ecosystem,
players and new
business models

A complete digital and
data driven ecosystem
including digital twins

17



Internet of things
What ecosystem a smart meter can power?

AN 1. Consumer / ;i 2. Utility /
Home / Building ﬂnﬂ DISCOM

3. Electricity Grid / 4. Cloud / MDMS /
Substation Analytics Platform

/\ 1. Consumer /
Home / Building

‘mz Meter Installer

{ % 9. Field Service /

4
2. Utility /
ﬂnﬂ DISCOM
4’.? SMART METER
8. EV Charger _ 3. Electricity Grid /
T e @ Substation

[
SMT12345678

{ - 7. Solar Rooftop / 4. Cloud / MDMS /
.1. Battery Storage Analytics Platform
5. Mobile App /
@ 6. Billing/ Customer Portal
\ Customer Service -
Ry

System

Center: smart meter | Around it: connected ecosystem entities

Think about CNG stations with loTs?

18



Internet of things

=

{4
§

i 1. ELECTRICITY GRID

Power Generation
& Transmission

Smart Electricity Meter Ecosystem

UTILITY

- Power Flow

HOME / BUILDING
7 <€
LOADS / APPLIANCES
) = | )
9= A B
Lights AC Refrigerator ~ Other
Appliances
4. MOBILE APP /
’{‘2'“;_’““’ CONSUMER DASHBOARD
sinhinhl @l Real-time usage
. Billing
- A Outage alerts

0 Aens

©

(5 Usage insights

VISIBILITY
See real-time usage
and energy trends

Energy
consumption

Real-time usage

Billing

Usage insights

©

EFFICIENCY

Reduce waste and
optimize energy use

Remote meter reading Bl
.eees Real-time usage ceececd
Outage alerts i ENNE
R T —
A Demand response
:' *' Tariff / Control signals

SMART ®
ELECTRICITY METER

e Power Flow
seeee DataFlow

==== Control / Signal Flow

e

-~
-~

Real-time usage
Meter data
Events & alerts

sescssccccsssssscsscsssscsccly

Analytics / Insights
Control signals
Demand response

2. UTILITY COMPANY
Power Distribution
Company

@ Security
lf Reporting

5. CLOUD ANALYTICS /
DATA PLATFORM

Data storage

|~ Analytics & Al

Solar export /
net metering

6. SLLAR ROOFTOP &
BATTERY / ENERGY STORAGE

« Solar export /
net metering

« Energy storage

« Backup power

EV charging
(Optional)

« EV charging

CONTROL
Make informed decisions
and respond in real time

SUSTAINABILITY
Lower emissions and
build a cleaner future

7. EV CHARGER (OPTIONAL)

N
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Internet of things

Retrofit loT | In-Built loT

loT added later to existing, non-smart equipment loT integrated from design stage in new equipment
- Add-on sensors . :
'F Existing i & Designed with L
Eﬂ legacy asset @ @ @ L loT from the start ‘\_‘.

H Vibration Temperature Power
H (clamp-on) meter

Cloud / Dashboard 7= Embedded

External A ‘@' sensors |
gateway —
e

:i: Integrated
‘@8- controller

¥

6 Native P
s R\ )- :
e connectivity iy S loT
£ CONTROLLER %
e & ST— f

- <4 Cleaner | |

V architecture
AN

Best for i
new products

Good for old ‘
equipment J

@ Fast deployment ‘ e Lower upfront cost

%)

A

1. Installation: 2. Cost: 3. Flexibility: 4. Appearance:
Add-on vs Integrated Lower initial vs Good for legacy vs External attachments vs
Higher initial Optimized for new design Seamless design

20



Internet of things

Retrofit loT

Motion-based AC control added later to an existing AC

i (‘h Optional remote '
i \:/ e i
: monitoring &
‘ ' configuration !

Sep?rate O Built-in
( ) . motion detector ‘ Gl’n occupancy sensor

~
i L)
5 fa 1. Detects .. lntegral:ed iiiiiii J
?---. presence 9 we controller
. —
!
‘ l ®  connectivity

AL

~

¢ Automatic
energy saving
IR e ?

7

_| External controller /
| smart switch

\._* 2. Sends signal ** Cleaner
to controller + design

1

]

A 4

| 3. AC turns OFF
O """ *  when no motion

Detects occupancy
and automatically
adjusts or turns OFF

when no one is present

In-Built loT

Motion / occupancy sensing built into a smart AC

Cloud /
Dashboard

kSl J is detected
= | o
; g Useful for 3 2 Best for new
@ Quick retrofit ‘ e Lower initial cost ‘ 0 existing ACs | t Q Seamless integration | Smarter control @ R —— J
L |
1. Installation: 2. Cost: ‘ 3. Appearance: 4. Best fit:
Add-on devices vs Lower upfront vs Extra boxes / wiring vs Existing ACs vs
Built-in intelligence Higher upfront Neat integrated design New smart ACs ‘
N
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Internet of things

1. IN-BUILT loT (AC with Built-in Motion Sensor) 2. RETROFIT IoT (One Motion Detector for Many Appliances) 3. CAMERA + CV CAN ACT AS MULTIPLE “VIRTUAL SENSORS”

Retrofit loT (Room-level)

Aspect
@ Scope
Example

|. Advantage

Controls many existing appliances in a room

One motion detector controls AC + lights + fan +
projector + sockets

One sensor/controller for many devices, lower cost, |
flexible, easy to expand

Extra device(s), wiring/configuration,

A Limitation
may be less integrated

3 Flexibility Controls many existing devices

Homes, classrooms, offices, meeting rooms,
@ Best Use :

hotels, retrofit projects

I =
! == @ Camera in Room
i e e One Motion i
i s Detector v e \
E ‘ Computer Vision (CV) i Cav::;!a:p(l::ce |
s Arf‘)'ﬂcs f (to some extent) '
. ' 1 '
H i i Moti i
Motion -----* [ Smart Controller / TR T 1 +/ Motion Sensor :
H = ete nderstands
Sensor ! Automation Hub 7 v/ People Counter |
(Inside AC) E i i 090 z" E _\6'_ f +/ Door Sensor i
| | 1
i a@n Y |/ Light Sensor !
{ Occupancy People Movement/  DoorOpen/  LightLevel E s !
Cortiols ) | Count Activity Close (Estimation) ! +/ Object Sensor |
Only This AC i ( I I I T |V safetysensor |
; | P | !
| i 5 i, : i i - ‘? " e 3 v/ Appliance Status |
( ) - Z | 1 S & | Sensor !
— ] e Object Appliance Safety | '
| " Q < - Se { Detection Status (Fall / Intrusion / } i
| s Exhaust Projector / Power (ON/OFF) Crowding) \
| aC Lights Fan Fan Display Sockets 1‘ Cannot RePlace i
| ; 1 (Needs Dedicated |
A, ! | Sensors) |
Characteristics [ Automation Hub / i :
| g . | X Temperature |
« Sensor is inside the AC | ; : Rule Engine ! i
v/ One detector for many appliances v Lower cost when many devices = g | X Humidity )
* Works only for this AC 2 i : are controlled l 1 |
v Works with existing AC, lights, fan, etc. | X Power / Energy i
I Nod = 5 i | !
« Other app cannot be co - Room.level atitomation v Flexible: add / remove appliances later ( Controls Many Appliances ] G iad buria !
+ Higher cost if many appliances needed ]" ) | | g |
— 1 a - |
== Q \L{ w @y S| L. X AirQuality (€O, |
AC Lights Fan } Exhaust  Projector/ Power 3 Pz o) i
—_ - = - &, L | ) Fan Display  Sockets | X Gas/Smoke |
) S . ! |
| X Vibrati Noi: |
RETROFIT IoT vs IN-BUILT loT (e

In-Built IoT (Product-level)
Optimized for one appliance

AC has its own built-in motion sensor
Clean integratcler, better user experience,

product-optimized

Limited to that appliance,
not reusable for others

Optimized for one built-in product

New appliances, premium products,
single-device optimization

CAMERA + CV: FROM ONE CAMERA TO MANY VIRTUAL SENSORS

— Virtual Virtual Virtual Virtual Virtual
—> ga —> | Occupancy = People Activity Object Safety :0iy
¥ Sensor Counter Sensor Sensor Sensor

One Camera Computer Vision

KEY TAKEAWAY

Camera + CV can substitute many presence, activity, counting, and visual-status sensors,
making retrofit loT more powerful and flexible — but physical measurement sensors are
still needed for accurate environmental and electrical data.
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Internet of things

HEARING TASTE

———

VISION TOUCH

Interneuron

Sensory
neuron

Motor \ i
neuron f

Spinal cord

Sensory YA
receptors - @

=

e o

Oscllotars. tuners, switches & filters

e e

CMOS Imoge * Microbiolometers.

sensor

m .‘ 0 Body balance

Inertiol systems

ey m

Microphanes

RF communication

romin
ooy Gas sensars & clectronic

Smell ! B noses for YOG, akohal,
- €0, €02,

Focus @ -
0 Aulq[omte
Taste
>

Humidity sensors

Microspeakers

Pressure Q l

Pressure sensors

Touch %

Force, haptic & touch

€
e

Fluids

NYOLE

\} Développement ©2019 | wwwyolefr - www.i-micronews.com

Sensory (afferent)

Receptor Afferent Control

» Spinal
4 — Cord

Effecto

=

Motor Neuron

Cell Body
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Internet of things

,
Acceleration/Tilt """;," UltraeoundefRadm
| Vibration \

RFID'\IF(,

9 Position/Proximity m %

Apphcatlons for a
Smarter World

Magnctlc

C. Chemical/Gas

‘») Acoustic/Sound 1%

Electric

Flow > % 7 y Leaks/Levels
L g
Amblfa'n? l.:l%;lt/nMal(:hlne l% | > Force/Load/
@ vision/Optica s Pressure
- Humidity/Moisture/
Water
Motion/Velocity/ :
* Displacement cmpcraturc

®

k&‘

Thermistor IR Sensor IR Sensor Gyroscope Accelerometer
(Temperature Sensor) (Transmissive Type)  (Reflective Type)  Ultrasonic Sensor Sensor Sensor

/ﬂw;

Rain Sensor  Soil Moisture Sensor Ph°t°t"a"5'5t°’ Water Flow Sensor  Heartbeat Sensor Alcohol Sensor

(Light Sensor a 3& @

o
s

LM35 (Temperature LDR (Light

Color Sensor PIR Sensor Gas Sensor Smoke Seggor Sensor) Receuver Sensor)
\ a .

T R Solar Cel Metal Real Tme  Vibration
o050t Touch Sensor  Light Sensor Dedector Clock Sensor  Sensor

24
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Internet of things

Flame Detection & Tracking

https://www.youtube.com/watch?v=5FDDDqz8MAM

Water Turbidity Sensor

https://www.youtube.com/watch?v=K1WocU1iC6o

1 'nu SANE L
U w ”I .
ﬁ."snr !

https://www.youtube.com/watch?v=lle3DMzaRSA https://www.youtube.com/watch?v=2Y3j4co IBc
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https://www.youtube.com/watch?v=5FDDDqz8MAM
https://www.youtube.com/watch?v=K1WocU1iC6o
https://www.youtube.com/watch?v=2Y3j4co_lBc
https://www.youtube.com/watch?v=IIe3DMzaRSA

Internet of things

Rear camera

Fuel sensor

B

AJC sensor

Ultrasonic sensor

.
.,...
.

..
.0
RADAR sensor o)
A\ Inertial sensor

Infrared sensor Pressure sensor

Exhaust gas sensor

Air Temperature

Air Pressure

Sensor IT

Soil Moisture
" Remote Agent /

Other Sensors

Soil Temperature

Smart Home ZigBee'

Qutdoor Flash Siren

Smart Socket

4

v
Magic
Lamp y
SOS Alarm
U Button
Vibration
Sensor

Wireless Water
Leakage Detector

Wearables

Computer
vision

Machine &

Ceiling -
PIR detector Qgg"sﬂfso,

PIR Detector

ZigBee Infrared
Converter

HD IP Camera

Alarm System

| Detector I 1

Infrared
Beams
7
=
0 Smoke
Detector
Industrial Uricsnieg
augmented 2 :
lity aerial vehicle
W rea ®
! ; ]
N nfl ‘s @E r/:;/
' (gt
B -«
o~ r’/,‘
-
if

t \0
¢ Q Unmanned

Soil Conductivity

anlaytics
l truck
Smart
loT sensors packaging
for supply chain
management
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Internet of things

L -

CLOUD DATA CENTER o

C

Sensors Connectivity Data Processing User Interface
Collecting data Sending data to cloud Making data useful Delivering information to user
m;i:i;:i:;m cnchmg
S{E mimlution
Acalytics ine SIGNIFICANT COMPONENTS OF AN IOT ECOSYSTEM

¥

User
Data Interface

Wireless
Network 52‘,5

0

INTERNET OF THINGS

Data
8 @r

D

Gateway Analytics
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Digital twin/AR/VR

Real Space

Information

Process

Changing the World?

Virtual Space

DIGITAL TWIN
TECHNDLOGY

Why Matters a Lot in

Digital Twin of a Wind Turbine Power Train: TECNALIA



https://www.youtube.com/watch?v=lp2yML_tyUA

Argos

Digital twin/AR/VR
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https://player.vimeo.com/video/285102808?dnt=1&app_id=122963

Cloud Computing

CLoup
COMPUTING

SERVICE
MOPDEL :

S

Private
Cloud
laas

DEPLOYMENT
MODEL

Cloud Computing Tutorial

¥ |2
ma

®

SmS  PaaS 1AAS

Software Platform Infrastructure
as a Service as a Service as a Service
Email Application Development Caching
CRM Decision Support Legacy File
Collaborative Web Networking  Technical
ERP Streaming Security  System Mgmt
CONSUME BUILDONIT MIGRATETO I
T— -~

Cloud Computing

30


https://mizitechinfo.wordpress.com/2013/10/12/cloud-computing-spi-model-saas-paas-iaas-part-17/
https://www.sitesbay.com/cloud-computing/cloud-computing-service-models

Al/Analytics

°
1997
2011 l
Business | 2016

Data

Governance Strategy

Documentation
(G) chatcpT 03
4o Multimodal m
R E(n



Deep Blue vs Kasparov_ How a computer beat best chess player in the world - BBC News [720p].mp4
Watson and the Jeopardy! Challenge [720p].mp4
Google's Deep Mind Explained! - Self Learning A.I. [720p].mp4

Evolution of Digital Technologies

A

Records, transactions and basic MIS

Human Device

centric

Networked and

shared

Compute
centric

centric

Digitization

Main-frames

B Automation

Workflows, ERP, portals and mobile
apps

‘ Integrated and

extended
(inclusive)

IT as Function -> Manager

Functional and

monolithic Customers and
Internal and automation limited
ecosystem

of business functions

Standalone  Computer Internet and
PCs networks

(C/S Computing) technologies

internet-based

C Connectivity D

Cloud, APIs, loT and ecosystem
integration

Ubiquitous,

. . connected,

SO((;IaL I(Iiotl)lect;ye intelligent,
and collaborative Secure

Connect n listen to customers
Leverage mobility

Understand and leverage network
opportunity and networked
ecosystem

Mobile, RPA,
Cloud, computing,
Web 2.0, BI|BA,
APls printing, Web 3.0

Al/ML, Edge and Fog

Intelligence

Analytics, ML, GenAl and agents
embedded in work

computing, Industry 4.0,
I0Ts, Block-chain, 5G, 3D

E Autonomy

Human-supervised adaptive processes
and closed loops

Digital first and new normal
Be ready to be disrupted

Be resilient

Explore new business models
Rapid experimentation

Build digital capabilities

Automation + Robotics

Rise of Devices (- human intervention )
Virtual digital worlds

Physical + digital, Physical->Digital
Networked world and core competency
Data is everywhere

Infinite utility computing and storage: Cloud
Need for a platform

Intelligence everywhere
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Evolution of Digital Technologies

=
—_ c : : T T :
“—- | \a : D E E \.:
el : : T S
i oo : : :  Digital
Virtual presence Digital : *  Presentation Services using
IT Automation IT Automation IT Automation of products :  Product : (avatars) Automation Digital Twin
O : errmrserssrsarsa e
Manual Manual Manual Physical Physical Physical Physical Physical
Business Work Work Products Product Product Product Working
Processes Product

% ta A

S & L5y

Digital objects: Searchable | Indexed | Hyper Links | Editable | Omni-Channel | Responsive | Embed Objects | Sharable
| Navigation| Downloadable | Personalizable | Convenience in usage | Customizable | Augmentable | Summarized |
Contextual | Compatibility | Ad ready...

# Trial | AR | VR | Customizable |...

S Collaborate | Share | Innovate with Partners

Al can be integrated at deeper level: highly personalized and contextual 33


https://player.vimeo.com/video/285102808

Evolution of Digital Technologies

o]

Smart Asset
Management

Manual Asset
management
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Evolution of Digital Technologies
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Evolution of Digital Technologies
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Al can be integrated at deeper level: highly personalized and contextual on

multiple dimensions
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Why Al Needs Digital Foundations

Al is not a standalone technology project

Al fails when foundations are weak

Data must be available, reliable and governed

Business processes must be clear enough to embed Al
decisions

Systems must be integrated so Al can act on current
information

Infrastructure must support scale, performance and
resilience

Security and privacy controls must be built into the digital
architecture

Al model

Processes

Enterprise systems

Integration

Security

Business value requires the full stack
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Digital Technology Primer for Leaders

A shared vocabulary for Al-ready decision-making
Web, mobile, portals, chatbots
Application layer Business logic, workflows, rules

Integration layer APls, events, messages, middleware

Data layer RDBMS, NoSQL, files, lakes, warehouses

Infrastructure layer Cloud, networks, compute, storage

Trust layer Security, privacy, governance, resilience

Leadership takeaway: ask how the layers connect, not only which Al tool to buy.
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Evolution of Data Management

Dimensions of data
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Metadata about data plays very important role. Just imagine you have all information

about every type of data piece you have in one place and governed! Try to make data as
much as granular, structured, understandable, meaningful and relevant to context™!

*We will talk more of bout it in Al data ready topic.

. J

( )

Automated
access (e.g.
app)

. J

METADATA

Data plays very crucial role, its responsible use, access policies and governance are very important.
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Evolution of Data Management

From record-keeping to analytics and Al
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The strategic shift: data is no longer only a by-product of operations; it is a reusable asset for automation, analytics and Al.
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Evolution of Data Management

From record-keeping to analytics and Al
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Common Data Formats

Al-ready organizations handle many kinds of data

“

Simple tabular files Hierarchical structured data Lightweight API-friendly data
Exports, spreadsheets, reports Legacy enterprise and govt systems Modern web and mobile apps
PDF / Docs Images / Audio / Video loT / Logs
Unstructured business documents Rich media for modern Al Continuous machine data
Contracts, invoices, policies Vision, speech and Gen Al Sensors, telemetry, monitoring
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Structured, Semi-Structured and Unstructured Data

The data type influences storage, quality checks and Al use cases

Examples
ERP tables
Transactions
Customer records

Typical Al use
Reporting
Dashboards
ML models

Examples
Emails
Logs
Customer care

Typical Al use
Integration
Events
Application data

Examples
PDFs
Images
Videos
Voice

Typical Al use
Gen Al
Document intelligence
Computer vision

Modern Al increasingly combines all three: for example, a loan decision may use forms, transaction tables, uploaded documents and external API

data.
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RDBMS and SQL

The language of much of enterprise data

Core idea

RDBMS stores data in tables with rows, columns and
relationships

SQL queries, filters, joins, aggregates and updates
business data

Good for transaction systems that need consistency
and auditability

Common in ERP, CRM, finance, HR, inventory and
banking systems

SELECT customer_id, SUM(amount)
FROM orders

WHERE order_date >='2026-01-01"
GROUP BY customer _id;

Business takeaway
Before Al, leaders must know which data is official, how it
is structured, and whether it can be trusted.
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NoSQL and Modern Data Stores

Not all useful data fits neatly into rows and columns

Flexible JSON-like records Very fast lookup
Product catalogs, profiles Sessions, cache, configuration

Relationships and networks Data ordered by time
Fraud, recommendations, knowledge graphs loT, telemetry, monitoring

Leadership lens: choose data technology based on the business problem, not technology fashion.
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Web-Based Architecture

How a modern digital application usually works

User interface Application server API layer Data & services

Controlled access and Databases, Al, external
integration systems

Web / Mobile / Portal Business logic and workflows

Al can be embedded at different layers: in the user experience, in business logic, inside workflows, or as a service called
through APIs.
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APIs: The Connective Tissue of Digital Organizations

APIs allow systems, partners and Al services to communicate in controlled ways

API Layer

Payment Al service

Mobile app

Example: a loan approval Al may need APIs for customer profile, credit score, documents, policy rules, transactions and notifications.
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From Systems of Record to Systems of Intelligence

Al creates value when it connects to existing enterprise systems

Official business data

Systems of Record ,
ERP, CRM, HRMS, Core Banking

User interaction channels

Systems of Engagement
y gag Web, mobile, portals, chatbots

Workflow execution
BPM, RPA, rule engines

Systems of Intelligence Learn, predict, rec‘ommend
ML, Gen Al, analytics, agents

Leadership question: where will Al sit in your enterprise architecture and which decisions will it influence?

Systems of Automation
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Al, loT, Cloud and Data in Digital Transformation

Four technologies often work together rather than separately

Captures signals from machines, products, spaces and Provides scalable compute, storage and managed digital
operations services

Connects historical, real-time, structured and unstructured Predicts, recommends, generates, detects and automates
information decisions

lllustration: predictive maintenance = IoT sensor data + cloud storage/processing + analytics + Al prediction +
maintenance workflow.

Starbucks Vision Keynote Demo // Microsoft Build 2019

49


https://www.youtube.com/watch?v=xPozl9Sa64Y&list=PLU_LP9gzmYswsgGmDjGL8HWQ3KShw80fi

Why Al Must Connect to Business Processes

A prediction is not value until it changes action

Capture data or Recommend or .
P Analyze context Trigger workflow Measure outcome
event approve

Examples: fraud alert routed to investigator, inventory forecast converted into purchase order, churn prediction
converted into retention action
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Digital Readiness Checklist for Al

Questions executives should ask before scaling Al

Do we know where critical data resides?

Are systems integrated or fragmented?

Can workflows be automated end-to-end?

Are privacy, security and audit controls in place?

Is the data clean, accessible and governed?

Do we have APIs for key business capabilities?

Is infrastructure scalable and resilient?

Can Al outputs be embedded into decisions?
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Discussion Exercise

Map one Al opportunity to its required digital foundations

Choose one business problem from your organization and map the foundations required for Al adoption.

What decision or action will improve? What data sources and formats are required? Which enterprise systems must connect?

What privacy, security and audit controls
matter?

Which APls/events/workflows are needed?
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Key Takeaways and Bridge to Session 2

Digital foundations determine whether Al can scale

Session 1 takeaways

Al must be connected to data, systems, workflows and
controls

Data management has evolved from files to databases,
lakes and lakehouses

SQL, NoSQL, APIs and web architecture are foundational
vocabulary for leaders

Al-ready organizations treat integration, automation and
security as strategic capabilities

Next session: Integration, automation and
security

How APIs, microservices and interoperability enable
enterprise Al

How automation turns Al insight into workflow
action

How infrastructure, privacy, security and resilience
shape responsible Al adoption
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