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Delivery
Cycle Time

Perceived Disruption

Technical
Complexity &
Rate of Change

Beyond Continuous Testing

Critical Physical Limit

Al-powered platforms
complement and extend
beyond human-designed
testing

Generative Al amplifies
human-driven quality
engineering



Technical and analytical tasks = = = = = — —

Complex object detection
Visual recognition
self-healing automation tests
Root cause analysis

user flow validation
Predictive metrics

Synthetic data generation

https://www.sogeti.com/ai-for-ge/

Artificial Intelligence

Machine Learning

Deep Learning

Large
Language

Model

— Natural language-driven tasks

70% of software lifecycle
activities unrelated to code



Potential impact on productivity

Last year, at the CxO summit, in Cannes

A

Requirement Analysis and Validation

Test Case Generation

Security Test Case Generation

Test Scenario Generation and Optimization
Perf Test Scenario Generation and Optimization
Perf Test Analysis

Knowledge base for best practices
Test Planning

Script generation
Automated Security Testing and Analysis

Test Environment
Configuration and Setup

Test Data Generation
and Synthesis

Test Data Masking and
Anonymization

Log Mining for Defect Detection and Analysis

Defect Analysis
Test Result Analysis and Reporting

. Mining End User Feedback

. Mining Agile Team Communication

Script maintenance

. Automated Accessibility Testing

. Usability Test Scenario Generation
Usability Testing Analysis and Recommendations

@ Test Environment Monitoring and Management

Effort required to implement

Importance in QE&T

The importance is based on a combination of factors like
time spent on the activity, criticality of the activity, and
the potential impact of the use case on overall testing
outcomes.

. Small

‘ Medium

High



What if testing could be completed before
writing a single line of code?

Identifies necessary

Ensures User Storie are well-
test data

Functionality meets business needs defined, unambiguous, testable

_/ / /

Creates and runs automated

Breaks down requirements Optimise coverage scripts to execute tests,

into testable User Stories



Section 2

How to generate
value?




Example of “out-of-the-box” test case generation

| |
not admitted | admitted I not admitted

—
GIOHCL®) QOHD ),

refuse loan standard loan more expensive loan

“Generate test cases applying 4-value Boundary Value Analysis.”

Model 1 Model 2 Model 3 Model 4

2-value 3-value Incorrect 4-value 4-value boundary



From using Large Language Models

Poor quality
Excessive complexity

Large
Language
Model

Extensive output
Context ' (volume, version, time)

Misinterpretation T
L Model performance Lack of data privacy
Lack of precision in prompts e i alE s e Limited integration

Lack of reusability of prompts Cost

Insufficient explicit instructions Sustainability

words quality time cost
*
ok 0 5
dook 000 4%
Sk 0000 §%%




Section 3

Introduction to
Gen AI Amplifier




Gen Al Amplifier for Software & Quality Engineering

Homegrown Accelerator of Services

., Ready-to-use Fortified (\

Cloud native

. LLM agnostic
= e Authentication
|, L—l Data privacy
User tration .
60+ use cases e e | s Guardrail
: 2 — '_’MMMIJLT Cost control
! % Design et i G User management
I x BUild 1. Summary Integratlon
I n Integration 2. Requirements Table
I ::Wth :I_.‘ Priority  Business Processes  Detalled Descrigtion Acceptancs Criteria. mm
: = Test d = ey |EE
: # Deploy T P e s e =
: { Refactor s s M s - - =
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Knowledée System

(RAG) Output versioning

Low prompt no prompt



What if we could Finish testing before a single line of code?

- Transcript — Optimized
- Code testing

Identifies necessary

Ensures User Storie are well-
test data

Functionality meets business needs defined, unambiguous, testable

_/ / /

Creates and runs automated

Breaks down requirements Optimise coverage scripts to execute tests,

into testable User Stories



The amplified Functional tester*

Medium/high-risk user stories

S I ,
I i
1 I
1 I
: 1
1 : Valid
: Standard Augmented _
! by Amplifier (up to +15%) Invalid

Typical test : it siny
coverage is limited
to the most Standard Test
expected test
cases due to time, Coverage
cost, complexity, | 65%

and tool limitations : Defined by applying -
| coverage-based testing —
| within Amplifier SIS
: (up to +37%) Data
i i Appearance
[ P — ~--—------ ’

https://www.tmap.net/building-blocks/test-design-techniques

Low-risk user stories

Sogeti Gen Al Amplifier for Software & Quality Engineering 12 Company Confidential © 2024 Sogeti. All rights reservec



Test Design Technique Advisor

Gen Al Amplifier

for Software & Quality Engineering

Test Advisar

tailored

Choose Model:
OpenAl GPT-o1 Preview ~
© Upload File Enter Text
Upload file he
N N N S

Analysis of the
acceptance
criteria and

scenarios
outlined in the
risk-sensitive
user story

Enter the
skils,risks):

High risk: IF the password validation Fails, it can lead to
unauthorised access and security breaches.

Medium risk: Poor error handling or unclear messages could
lead to a poor user experience and non-compliance with user-
friendly design standards,
~The password policy must comply with OWASP (Open Web
Application Security Project) guidelines for password strength

.

o

= output

US 1201: Password Security Enhancement

This user story primarily focuses on Conditions/Decis

+ Conditions: Semantic Testi

lowercase letter, digit, special character) independently affects the outcome.

may req

+ Data: Equivalence Partitiening combined with Boundary Value Analysis (BVA

characters. This tect
and boundary conditions.

ique efficiently identifies d

- Process: Process Cycle Test with coverage level TDS-2 is recommended to en
successful and unsuccessful scenarios based on password c

+ Appearance: Appearance Lesting is not relevant fol
.

Time taken for execution:
22.25 seconds

Price:
€022723

Reiterate on yo

I output

n Points, Data, and Process. Recommendations are based on the available te:

h Modified Condition/Decision Coverage (MCDC) is recommended to thoroughly validate the password crites

ects related to data input at the boundaries and within p.

High due to security implications.

Coverage Group  Test Technique Test Coverage Level Precedence
Conditians Semantic Testing MCDC (ses) 1

Data Equivalence Partitioning with BVA  EP combined with BVA (ss#) 2

Process Process Cycle Test TDSZ (sws) 3
Explanation

his technique helps detect Faults in the password validation logic

testing all possible combinations of condit

2 high number of test cases due ta the multiple conditians and their combinations.

s recommended to test valid and Invalid password inputs, Focusing on boundary conditions such as the minimum length of 12

umi

ions. It is expected to generate a medium r

ure all password-related processes (account creation, password update, password reset) are thoroughly tested, including both

mpliance. This technique is expected to require a low number of test cases, as it focuses on covering the main process workFlows.

is user story, as it focuses an backend Functianality and validation logic rather than user interface elements or non-functional aspects,
- -

Total tokens:
6545

ensuring that each condition {minimum length, uppercase lett

This approach

7 of test cases, concentrating on data variations.

Tailored, precise,
context-based
recommendations for
coverage levels and
test design
techniques



Process-driven testing: Process Cycle Test

Verify that individual actions within a procedural flow can be executed correctly
by covering all variations in processing paths and decision points.

Input Employes HoD Output Input Employee HoD Output The Easvdr had déscribid the Following AcHOnEIn Feapect FTCH (33257 The testar has deicrbed the physkalformulation of TC3 (1-3-1:2:57) 3 ollows
= — Insured party:
(st )
b 4 A31  Create claim form Ginsored) 31 Creste s Form withFollowing detads
1 Hame Janssen, )
| p— A3-2  Enter claim form details into the system (incomplete) (Employee)
— Agdress Amatecdamatroet 7, Utrecht
A3-3  Start the process "Check for completeness” (Employee) Date offoss. <ampty>

A3-4  Contact the insured party to complete the details (Employee) Descipdon at i SR

/ \ /
/ I\
- \ Cause of loss. Theft fram home
completanass = A3-5  Enter claim form details including one additional detail into the system (incomplete) (Employee)
) Start/End of the process Claim sum w“aso
’_J\ [ Dacument . A3-6  Start the "Check for completeness” process (Employee) Employee (EMP_01):
- P [ Manual input 3 = i : 2 =
< Comeleto? > o G Complete? ST CONCACE the i < pacty b Somplena detars Crpies) A32 Enterclaim form detais into the system (withoat ‘Date of (035" and without “Descrigtion of loss")
2

AD3 Start "Check for completeness” peocess (form Is incomplete)
]V 7 Manual process A3-8  Enterclaim form details including additional details into the system (complete, claim sum > (Employee) R g =, e O o oo
= A antact nsured party to abtain “Oate of loss
Detarmine <> Decision €2,500)
number of Scheme runs from top to bottom A3S  Enter claim form detailsin the system ("Date of loss” Is 1 December 2006)
chaims and and from left to right. . “
claim sum Arrows indicats lines running in A3-9  Start "Check for completeness” process (Employee) PP s e o e P Y
oppasite dirsction.
= i B R 5 A3~ Start "Determine number of claims and claim sum"” process (Employee) A37  Contactinsured party to obtain “Description of oss”
§ >2 claims \
> ~
2gmsOR Y | Rssessmers | 2,500 euros? \ i K38 Ente e orm detlsnth system (Descrption of s 4 “Sioten ecdac’)
y HoD =
< » j A3- Assess notification of claim (Head) A3 Start "Chack for completeness” process fform is complete)
N . 4 15| AI10 Start "Determine number of caims snd claim sum’ process (csim sum » 2,500, therefor assessment by Hob)
N B S
Rejected?
g 7 R/, g o> A3 Claimisaccepted (Head) Head of Department (HEAD_01):
> sjecte
Creats rejsction | _| Rejection letter A3-  Start "Create letter” (approval letter) process (Employee) A Accapt claim
letter
13
| SE Employee (EMP_01):
A3~ End process A1 Seark "Create letter” process (appeovallatter s crested)
Create approval Approval letier | |5 14
letter | — A4 End process




Data-driven testing: Pairwise testing

Verify that every pair of input parameters is tested at least once

28Password Criteria
23 Input Fields

2 Button State

28 Error Message
28Visual Indicator

1,048,576 combinations

cheapest

*Code, not Gen Al

aduit

°

e 1202
2006

Cheapest

2006
1502
2006

Fastest

Canada
i
ca0e3s

s

ht reservation
passengers planned trip
il v
child baby destination duration
o tor o 1 N | cutsite o b
mare oo oy b
Ewrops.
- 1
I ¢ 4




Condition-driven testing: Modified Condition / Decision Coverage

Verify that every possible outcome of a condition is the determinant of the outcome of the decision at least once.

E

Core MCOC Test Cases

IF password meets all criteria THEN SN V=) 5 W SN [ R— Sy A
create account successfully ELSE
display appropriate error message

T True False True True True
TC4 True True False True True
password_length >=

TCS True True True False True

ND password_contains_uppercase
TCE T T T T Fals
password_contains_lowercase ki e e e -
password_contains_digit = TRU TcT True True True True True
password_contains_special character = TC8 True True True True True

password_contains_username =
= = <] Teue True True True True

passwaord_contains_email = LS

password_is_common =

Core Test Cases Table

| password_validation_status :
TestCase ID Password_Length >=12 Includes_Uppercase Includes_Lowercase Includes Digit Includes_Special Character NOT Contains_Username NOT Contains_Email_Address NOT Is_Common_Password Expected Result Actual Results Password

(3} True True True True True True True True Accepted P@sswOrd1234!
ez False True True True True True True True Rejected P@sswordi!
password_length <
display_error_message TC3 True False True True True True True True Rejected P@sswOrd1234!
ENDIF TCa True True False True True True True True Rejected P@SSWORD1234!
(3 True True True False True True True True Rejected P@ssworditt
password_contains_uppercase TCE True True True True False True True True Rejected PdsswOrd1234567
S— Tcr True True True True True False True True Rejected P@sswOrd1234luser
TC8 True True True True True True False True Rejected P@ssword1234icmall

e True True True True True True True False Rejected Password1234!




A journey inside the Amplified process*

Ensures User Storie are well- Identifies necessary

Functionality meets business needs defined, unambiguous, testable test data
: : : Automated
Requirements User Stories Test Design Test Data script

U/ U/ g

Creates and runs automated

Breaks down requirements Optimise coverage scripts to execute tests

into testable User Stories

Automated test
script

Requirement User stories

Synthetic test

creation creation data generation

Aty Ex%erlegce
review R

generation

Coverage-
based

Amplifier
use cases

*Simplified view, depends on context



Gen Al Amplifier for Software & Quality Engineering

Homegrown Accelerator of Services

Requirement Creation

Gen AT Amplifier % Design ~
Ambiguity Analysis for Software & Qualty Engineeriag

o " Requirements to Design
Requirements Refinement 9 o

Menu X i
Requirements Testability d e a Requirements b Dats Model,

Requirements to User Story p[an n .
Integration ~
% Build A~ ¥ Design APl integration
—
: L~ ™~ ? Integration Script
Design to code-structure ild
L Bui

Open API to Code Structure i
i¢ Deploy A

) W e

B Integration
o KI I~ /) Design Lo Infra-as-Code
i= Test ol i= Test
Infra Pipeline-as-Code

Test Strate:

o :9 Deploy App Pipeline-as-Code
Coverage-Based Testing [~

) @ Refactor Q Refactor ~
Generic Testing
SAPTesting ® Generic v Code Generation
T e ) Code Transformation
SEERREmAen SN &% BYOU Usecases

Legacy Modernization

Test Data Management fl D e m O

Ul Component

Infrastructure Testing

Bring-your-own-use-case




Section 4

Productivity
gains




Productivity Impact is Highest when Amplifier is Used End-to-End

Gen Al AmpliFier

POV Manual Savinas
Example Effort Pre-Process Effort Post-Process Effort Total Effort 9
[A] [B] [A+B]
1. User Stories Test Cases 11h27 5h27 3h43 9h10 20%
2. User Stories Test Cases 41h40 21h 12h20 33h20 20%
. 3. User Stories Test Cases 12h30 1h47 6h05 7h52 37%
Transcript Requirements 16h00 0h30 6h00 6h30 59%
Requirements User Stories 8h00 0h18 4h00 4h18 46%
n 4,
User Stories Test Cases 10h13 1h23 4h4s 6h08 40%
Test Cases Katalon Test Scripts 24h00 3h00 12h00 15h00 38%




Productivity gain on Test Design

Productivity
impact is
maximized
when applied
across the
entire process

100
90
80
70
60
50
40
30
20

10

@ -30%

+20-25%

@ -20%

+10-15%

Low-Risk US Medium-Risk US

mBaseline (%) ®Coverage Improvement (%)

Aggregation of multiple deployments

@ -40%

+30-37%

High-Risk US

The higher the risk,
the greater the
improvement in
effectiveness and
efficiency



Observations

1) The mandate for ‘Expert in the loop’

2) Focus on the end-to-end process (e.g. high-quality input)

3) Productivity gains depend heavily on the context



Section 5
Deployment models
& cost




Deployment model

Amplifier-as-a-Service Sogeti hosted Client hosted

Internal-only shared environment Sogeti deploys, hosts and manages  Client deploys, hosts and manages

operated by Sogeti for one single Client Sogeti provides updates for
deployment
Available immediately Yes No No
Dedicated instance No Yes Yes
Full feature access Yes Yes Yes
Maintenance, Support, Upgrades Yes Yes MES .
Deployment by Client
Environment Azure Azure Azure, AWS, GCP
Large Language Models OpenAl OpenAl Client's decision
User Management Governance Sogeti SPOC Capgemini SuperAdmin Capgemini SuperAdmin
« Capgemini personnel » Capgemini personnel

« Capgemini personnel .. . .. .
« Capgemini authorized sub-contractors « Capgemini authorized sub-contractors

Users » Capgemini authorized sub-contractors client and third " l Client and third ; l
. i Al O lentan Ird-parcy personne O lentan Ird-party personne
No Cllent er e thlrd party personnel Note: Up to 100 users, maximum 1:1 Client/Capgemini user ratio Note: Up to 100 users, maximum 1:1 Client/Capgemini user ratio



How to get started?

Sprint 1 Sprint 2 Sprint 3

~ - -

@ Sprint 1 d. Sprint 2 .@ Sprint 3
Initialization Q, Known Scenario Unknown Scenario
= Kick Off = Execution of existing = Execution of new perimeters in
= Platform scoping use cases case of Use
and preparation = Iteration with = Provide a minimum product,
phase business experts while validating and learning
=  Gain measurement = Review and analysis

Discovery Advanced demo Contextualised Pilot Production at scale



Proposed Test Coverage Calculation

Total

Coverage

Functional Test Breadth x Design x (1 — e ) x 100%
Coverage Quality Depth Technique

30% weight 25% weight 25% weight 20% weight




