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Client network spanning 60% of Top 10
and 60% of Top 20 global exchange groups

Exactpro is an independent provider of Al-enabled
software testing services for financial organisations.

Our clients are financial market infrastructures
across 25 countries. We help our clients to improve
scalability, latency, and operational resiliency,
decrease time to market, and maintain regulatory

London 2 \ ' compliance.
X : @Astana Y
Vienna b ;
P Triesen / Headquartered in the UK, Exactpro operates
» deli tres in Georgia, Sri Lanka, Armenia, th
Madrid | AFFrae elivery centres in Georgia, Sri Lanka, Armenia, the
5 “\ _@)-"&"mm Dhabi , UK, representative offices in the US, Canada, and
diyadh ‘ S

Italy, and has a global distributed network of
Nacos consultants.

Exactpro offers to review software testing
processes and platforms used in your
organisation from the Al Testing perspective.

Johannesburg . Yoo
(G Sao Paulo

Cape Town

WINNER .
DIGITAL ASSETS OWNERSHIP, 2022 SW' ft

RUNNER-UP

SYNTHETIC DATA GENERATION, 2021 HAC KAT H o N
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Introduction to Al Testing: guide to
ISTQB® CT-Al certification

Over the past year, we have worked hard to aggregate the
main aspects of our Al Testing training in our upcoming
book - Introduction to Al Testing: Guide to ISTOB® CT-Al
Certification - that we were delighted to present at our
stand throughout Sibos.

Get Introduction to Al Testing

The book offers a comprehensive introduction to artificial
intelligence and machine learning fundamentals, helping
build in-house Al excellence and lay the groundwork for
responsible development and deployment of Al. It equips
software testers and developers with the skills to effectively
leverage Al-powered solutions for testing complex systems
and Al applications. It also fully prepares readers for the
ISTQB® Certified Tester Al Testing (CT-Al) certification exam.
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The beginning of wisdom is the
definition of terms

| know that | know nothing
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Definition of Al and the Al Effect Wememer  exactpro (%
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The ‘brute force’
approach implemented
in that system then is not
considered by many to be
true artificial intelligence

Deep Blue vs

Caduceus Kasparov rematch

[ |
-
John McCarth
| oo Meganty | () L
o —0— o
1950s 1970s 1990s Now
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Definition of Al and the Al Effect Wememer  exactpro (%

Your Complete Guide

Al technologies
| To Preparing for
| | the CT-Al Exam
Search and and Beyond

— Reasoning techniques ML techniques Fuzzy logic recommendation
algorithms

Reinforcement
learning

Rule engines

Supervised
learning

Unsupervised
learning

Deductive classifiers

Case-based reasoning

Procedural reasoning

Neural
networks

DBSCAN

Genetic
algorithms

Linear regression

NN e,
DOROODO0L
bR

Logistic regression Clustering algorithms

a

—( Linear models J—
[ Bayesian models J_

Decision tree algorithms

™
K
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Support vector machine

XIAXHK
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2020\)"6‘4 ’:&0’0’
Decision tree QAN

Random forest
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The Al Productivity Paradox? wesmemer  exactpro (5
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Anthony Butler
30 MAR 2025 — 3 MIN READ

Most people believe Al is already transforming workplace productivity. Tools like
ChatGPT are everywhere. Workers are writing faster, coding more efficiently, and
summarising dense documents in seconds. But here's a less popular, but increasingly
important idea:

The productivity gains from today’s Al tools largely accrue to
the employee—not the firm.

This isn't to say the gains aren't real. They are. But they're localised, private,

and unstructured. An employee may finish a task in half the time, but that doesn't
mean the firm gets twice the output. Often, the surplus is absorbed by inefficiencies
elsewhere: meetings, distractions, idle time. The structure of production hasn't
changed. Coordination costs remain high. Measurement is difficult. And critically, the
firm struggles to capture, monitor, or even notice the marginal value being created.

1 0 BUILD SOFTWARE TO TEST SOFTWARE exactpro.com



http://www.exactpro.com/

B R() ()[( l N(; S Federal Fiscal & Tax Policy Education China Artificial Intelligence Topics Regions Q

COMMENTARY

The Solow Productivity Paradox:
What Do Computers Do to

Productivity?
y .

Jack E. Triplett

March 1, 1999

DO00OBOO0 =
m, rywher: in th ivil More On
Dovimicads You can see the computer age everywhere but in the productivity
statistics.

+ Download

Technology & Information
Robert Solow (1987) 3

Internet & Telecommunications

© 2017 by Erik Brynjolfsson, Daniel Rock, and Chad Syverson. All rights reserved. Short
sections of text, not to exceed two paragraphs, may be quoted without explicit permission
provided that full credit, including © notice, is given to the source.
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“This is not a new phenomenon. In
the 1980s, Robert Solow famously
observed: “You can see the
computer age everywhere but in the
productivity statistics.” The same
paradox may be playing out again
with  generative  Al—ubiquitous
adoption, but elusive aggregate
gains.”

A.Butler
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Easy for one We sz exactpro (%

Frictionless Adoption for Individuals
Unstructured Creativity and Flexibility

Less Risk of Hallucination at Personal Scale

L S D S o

Personalized Use vs. Generalized Integration
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Difficult for many

Security and Compliance Concerns
Integration Challenges

Unclear ROl Models

b D D S o

Internal Communication Challenges
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IFC Report No 18 Wememer  exactpro (%
Governance and implementation of Al in central banks

Despite high expectations, current Al-based applications remain limited and ’\
primarily relate to economic research, communication chatbots and statistics Graph 6 "

A. Expected impact and current applications of Al/ML’ B. Reported Al/ML use cases by application scope?

Normalised scores, 1-5 % of responses

Financial stability

Monetary policy Cyber security

1 Expected impact is calculated as the
average of the responses rated on a
scale from 1 to 5 (1 = not sure;

Payments | cemmunication 2 = not impactful at all; 3 = slightly
impactful;
4 = moderately impactful; 5 = highly
impactful).
Prudential supervision Statistics The number of current use cases is
presented normalised
Resedich B Economic modelling and sentiment analysis on a scale from 1 (min) to 5 (max).
== Expected impact B Information generation/search, including chatbots
== Current use cases Data-related operations, including outlier detection Sources: IFC survey on Al and ML
® Productivity (2024); authors’ calculations
Other
B Cyber security www.bis.org/ifc/publ/ifc_report_18.pdf
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Artificial Intelligence incident database

e Erroneous Declined Transaction Notification
by PayPal Al Assistant

e Self-driving Waymo cars honking at each
other at night

e Anysphere Al Support Bot for Cursor
Reportedly Invents Login Policy, Leading to
Subscription Cancellations

e Roomba testers feel misled after intimate
images ended up on Facebook

e Air Canada Chatbot providing false

information

Computer Science > Computers and Society
arXiv:2504.10277 (cs)

[Submitted

ReaIHai;m A Collection of Real-World
Language Model Application Failures

Pierre Le Jeune, Jiaen Liu, Luca Rossi, Matteo Dora
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McDonald's ends Al drive-through trial

[Tutor’s age discrimination

Amazon Scraps Secret Al Recruiting Engine that
Showed Biases Against Women

Google Al Makes Up Fake Sayings

Amazon’s Alexa becoming liberal

Chevrolet Dealer Chatbot Agrees to Sell Tahoe for $1

New York City chatbot that advised entrepreneurs to
break laws

Tesla Autopilot Incidents

DPD's chatbot swears and criticises delivery firm

:@ Mooy FutureTech [ e

Repository

The Al Risk Repository

A Comprehensive Meta-Review,
Database, and Taxonomy of Risks from
Artificial Intelligence

We ez exactpro &0
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Note that over 3000
model-based failures
have been identified
to date.

Welcome to the Artificial Intelligence Inciden...

incidentdatabase.ai
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Principle- and outcome-based regulatory frameworks
Expectation of robust governance and operational resilience
Technological and epistemological complexity

Massive transformations

Adopting the new, aligning with existing systems

High visibility and impact on national economy and society
Budget and time constraints
Centralisation and no canary deployments
Data quality & bias

Non-deterministic behaviour

Huge integration ecosystems

Rapid tech change

Aviation

Startups

And more... Flexibility

Big Tech

Scalability
16  BUILD SOFTWARE TO TEST SOFTWARE Excha nges
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Are these challenges unique to Al systems? wesez  exactpro &
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Nondeterminism was always there We sz exactpro (%
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TYPICAL QUALITY ISSUES RELATING TO THE DATA IN A DATASET

LJ Wrong data Unbalanced data

Incomplete data Unfair data
Mislabelled data Duplicate data
Insufficient data Irrelevant data
Data not pre-processed Privacy issues

Obsolete data Security issues

19  BUILD SOFTWARE TO TEST SOFTWARE ’ exactpro.com
[~ ]



http://www.exactpro.com/

rrrrrrrrrrrrrrrr

Typical Reference Data in Clearing Wememer  exactpro (%

Reference data objects

e Participant and account structure (position accounts,
clearing account, margin accounts, collateral accounts, cash
accounts).

e Instruments (for derivatives markets - tradable instruments

and their contract specs (templates), underlyings)

Corporate Action Diary (describes parameters of CAs)

Calendars (CCP calendar, CSD calendar, Payment calendar)

and schedule setup.

Risk parameters setup

Fees setup

Position management rules setup

Settlement rules setup

Other (general) system parameters

20  BUILD SOFTWARE TO TEST SOFTWARE exactpro.com
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Compliance process was never trivial We sz exactpro (%
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Transparency Explainability Interpretability
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Generation (RAG)

Metadata,

Retrieval-Augmented
Historical Data

RAG Processes

Operational Data

Gateways

\
1
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1
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1
1
1
[
1
1
1
1
-]
1
1
1
1
—
1
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" Documents -
Spreadsheets
Websites / Uls

Log files
FX rates
Static ref data

Clients

Transactional data

RAG Processes - interact with Al
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OF EXCHANGES
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SOR Processes - interact with Al and NI

exactpro.com
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Human Intelligence and Software Wememer  exactpro (%
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Types of Data Volumes of Data

Hand-Crafted Synthetic

Natural Artificial Artifacts or Snippets

Datasets of Corpus
Interactive Generated

Attended Unattended
\YETRIVE] Automated

Narrow Bandwidth
Human-Attended Work

Machine Scale Big Data

Human Intelligence and Software

24 BUILD SOFTWARE TO TEST SOFTWARE : exactpro.com
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Human Intelligence and Software Wememer  exactpro (%

Intelligence is the capability to acquire, process, and apply knowledge and skills.

Humans:

Humans have intelligence - though we do not yet know what it truly is.
They interact with reality through skills.

They hold knowledge in their minds, in the form of ideas.

They can learn, generalize, isolate, and abstract.

They can convert ideas « artifacts in a continuous cycle.

Their interactions with reality and with artifacts serve as a proxy for understanding human intelligence.

Software:

Running software executes a set of instructions.

It can process data and produce synthetic artifacts.

It interacts with reality through data flows and control loops defined in its instructions.

Its interactions with reality can be represented as data.

Artificial intelligence is software capable of acquiring, processing, and applying knowledge and skills.
Software does not possess knowledge or skills - it only holds data to simulate them.

Synthetic artifacts provide a proxy for exploring artificial intelligence.

25 BUILD SOFTWARE TO TEST SOFTWARE exactpro.com
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Al Adoption in Organisations Wememer  exactpro (%

¢ Build a strong foundation for an Al-ready
environment: embed pervasive internal Al
literacy, start training all business and
technical staff now.

« Prepare to drive holistic change: platforms
will be just one of the components, factor in
upcoming changes in supporting workflows
and processes, security, and people.

« Start small but plan big: launch pilots in
high-impact, low-risk areas.

o Set up governance early: developing ethics,
testing, security, and compliance principles
and frameworks should not be afterthoughts.

Zero Outage Industry Standard
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Al Testing Centre of Excellence We sasmar

Al adoption comes with risks and challenges. A complex and far-reaching task,
Al implementation in financial services requires:

across-the-board transformations starting from cultural and structural changes
data handling and data quality governance competencies

ethics and bias literacy

specialised quality assessment and test strategy expertise

cutting-edge technology skills for model development and deployment

Educating your teams now is vital to the success of your Al i
To address current capacity gaps, we help our clients to build their own

Centres of Excellence.

27  BUILD SOFTWARE TO TEST SOFTWARE
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Collaboration with Exactpro enables organisations to:
e Understand the Al momentum.
e Focus not just on the present, but look into the future.

e Build a solid foundation in Al Testing to propel innovation across all business lines.

Select a relevant system and run a time-boxed proof-of-concept (PoC)
. n men xplore its functionality and available artif h
A Pilot Engagement engageme t to explore its functionality and available artifacts, assess the
applicability of Al-enabled tools, assemble a prototype test harness,
experiment with the test design.

Design a comprehensive test strategy - incorporating Al-enabled test
frameworks - tailored for a particular system (or your entire organisation
infrastructure), define a structured testing framework aligned with
recommended practices, build software to test software.

Test Strategy Development

Participate in interactive workshops to obtain expertise in Al Testing via
G 3 . i hands-on training sessions covering methodologies and tools. Foster

=" Extensibl llaboration . A

> tensibleCol SRS knowledge exchange and skill development within the team. Extend
productive collaboration. Build a Centre of Excellence in Al Testing.
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Al Literacy & skill building

EXITUS ACTA PROBAT

: ) wle ey exactpro o
Extensible collaboration

Software Testing is Relentless Learning. Knowledge sharing among the team through hands-on workshops:
Much like every software exploration yields a new, e  personal and professional growth
much better understanding of the system under . Q%V;:'gg'znk?r?g’;'rﬁ%%e OQnQ/?rrgEfncé'r‘:fs
. . . ° -on,
test, advancmg knowle.dge and practl_cal skills e learning from experts
through learning a Deliberate Practice of Software e  engaging with peers
Testing propels organisations forward in their e communication, engagement with like-minded people
overall innovation and transformation efforts. :
Collaboration
The versatile learning opportunities allow -7 RN
firms to boost their human potential. The 7 AN
- . P S /’ N Practice helps foster individual creativity and
coIIaboratl.on may result in establishing , \ growth:
an Al Testing Centre of Excellence as ’ \ .
the step towards Al integration. / \\ To really .understand how a whgel is ma!de, one
/ has to reinvent the wheel. Getting to reinvent
\ technology/tools that are at your disposal
. : ! enables a deep understanding of their internal
Tra'["l'!g ;01"5955 developing Human || structure. It empowers their informed and
Specialised courses . responsible application as well as innovation.
e  Knowledge Transition Potential P PP

courses for the specific
project/goal
° Software testing basics
° Al Literacy and
Al Testing

Build Software to Test Software

https://exactpro.com/training
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B unesco
NG

@ ~ INDEPENDENT

HIGH-LEVEL EXPERT GROUP ON
ARTIFICIAL INTELLIGENCE

ISO/IEC JTC 1/SC 42 * % %

Artificial intelligence * *
* *
* *
* Kk
ETHICS GUIDELINES Rt’(ommendalrof on Explainable Al: / # 7 7 " ’ - . -
FOR TRUSTWORTHY Al the Et!‘ll(? thebasics s
ISO/IEC JTC 1/SC 7 of Artificial s 7
Software and systems engineering Intelllgence .
@) OECD ROYAL e

SOCIETY .

= ~ B IEEEXUSA
ISO/IEC TR 29119-11:202

Software and systems engineering — Software testing — Part 11: IEEE-USA POSITION STATEMENT
Guidelfines on the testing of Al-based systems

IEEE SA Hui.
Sandacds  Preducts & Programs

Artificial Intelligence Research,

Development and Regulation THE IEEE GLOBAL INITIATIVE 2.0 ON ETHICS OF

AUTONOMOUS AND INTELLIGENT SYSTEMS

G
alntelligence = Life Cycle Processes and
“Quality Requirements - Part 1: Quality Metamodel

> e 1SO 26262~ 180
Ll B [GDPR.:L ] Wome Ouaciit FAQ GO Newn Uit ks 1:2018 STANDARD 21448:2022
Art. 5 GDPR
Art. 22 GDPR Principles relating to processing of personal data

Automated individual decision-making, including
profiling

Functional safety —
bulary
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ARTEX Global Markets and Exactpro Release
a Joint Case Study on Al-enabled Software Testing
of the Art Shares MTF
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Thank you INTRODUCTION
TO AITESTING
I endorse this book as a valuable companion to the ISTQB® CT-Al certification and as a

resource for those seeking to build responsible, robust, and intelligent systems. I trust G Uide tO ISTQB® CT‘AI Ce rtlf iCation

it will inspire and equip the next generation of Al-aware testers across the globe.

Foreword by Dr. Klaudia Dussa-Zieger, President of ISTQB®, Head of the ISTQB® Al Taskforce losif Itkin. luliia Emelianova.
Dmitrii Degtiarenko, Anna-Maria Lukina

It’s clear this book was written by professionals with real-world experience testing
complex systems in high-stakes industries.

Sophie Lafont, Consultant in Software Regulatory Compliance, Financial Services Industry

Without a doubt, an essential bedside book for the new generation of QA-ers, and for
the older ones that want to keep abreast with progress.

Olivier Denoo, Vice-President of the ISTQB® and President of CFTL, Vice-president of ps_testware SAS

With its methodical approach to Al testing, this book fills a critical gap for engineering
leaders navigating Al risk.

Sri Kolagani, Senior Engineering Manager, Elastic
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