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Don't just test payment systems. Engineer their reliability.
THE NEW ENGINEERING PRINCIPLE
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Executive Summary

Payment infrastructure has entered an era where testing alone is no longer sufficient. Modern
payment ecosystems span issuing, acquiring, payment gateways, switches, fraud engines,
tokenisation, core banking, APls, ISO 8583, ISO 20022, real-time payment rails, external
processors and third-party services. A change in one component can have consequences across
the entire payment journey.

Yet engineering organisations continue to measure assurance primarily through a small set of
activity metrics:

e Test-case execution

* Test coverage

» Automation percentage
» Defect counts

» Certification results

These metrics answer They do not answer

“What have we tested?” “Can we prove that the payment ecosystem will
behave correctly when it matters?”

This is where Payment Reliability Engineering (PRE) emerges. Payment Reliability Engineering
moves payment organisations from conventional testing toward deterministic, continuous and risk-
driven assurance.

PruTAN enables this model through eight interlocking capabilities:

Capability Role in the assurance layer

RADAR Payment risk intelligence — where the real risk sits across the
ecosystem

WISO Agentic payment intelligence — reasoning about what should be assured

Host Simulation Deterministic payment ecosystem simulation via Hostbox

API Virtualisation Controlled simulation of downstream and third-party dependencies

StressLab Payment-aware resilience and stress validation

Trace Transaction-level observability across the payment journey

Payment Knowledge Base Enriched payment-domain intelligence and protocol semantics

CXO Companion Executive reliability, risk and revenue-at-risk visibility

Together, these capabilities create a new assurance layer across the payment lifecycle. PruTAN
does not simply help organisations test payments. It helps engineering teams continuously prove
payment reliability.
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1. The Problem with Traditional Payment Testing

Payment testing evolved around relatively stable architectures. The traditional model is linear:

Build - Test - Certify N Release N Operate

But today's payment ecosystem is continuously changing. A single payment transaction may
traverse a dozen systems, each owned by a different team — and often a different organisation.

INITIATION Customer N Mobile | Web N API Gateway — Payment Gateway

!

DECISIONING Fraud Engine N Tokenisation — Payment Switch _, Issuer/ Acquirer

SETTLEMENT Network / Rail N Core Banking - Settlement

Every interface introduces potential failure. Every release can alter behaviour. Every external
dependency can behave differently. And every failure can have a financial consequence.

How can an organisation continuously assure a complex payment ecosystem when
the ecosystem itself is continuously changing?
THE FUNDAMENTAL ENGINEERING CHALLENGE

2. Testing Is Not Reliability
Testing and reliability are related, but they are not the same.

Testing asks Reliability asks

Did this scenario pass? Will this payment behaviour remain correct under
the conditions that matter?

Consider an authorisation transaction. A conventional test may validate a single happy path:

Valid Card - Authorisation - Approval
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But production reliability requires much more. What happens when:

» The issuer times out?

» Fraud approves but the issuer declines?

e The response is delayed?

* The request is duplicated?

» Arreversal is generated?

* The network becomes unavailable?

» A downstream API returns an unexpected response?
» Traffic suddenly spikes?

These are not merely test cases. They are payment behaviours under real-world conditions.

3. Introducing Payment Reliability Engineering

Payment Reliability Engineering (PRE) is an engineering discipline for continuously assuring the
behaviour, resilience and integrity of payment ecosystems. PruTAN defines PRE around four
principles.

1. Deterministic 2. Payment-Native

The same scenario should produce a predictable Assurance must understand payment protocols,
and reproducible outcome. transaction states and financial behaviour.

3. Continuous 4. Risk-Driven

Assurance should extend from development Engineering effort should focus on the payment
through production change and BAU. journeys and behaviours that matter most.

4. From Test Cases to Payment Behaviours

The fundamental unit of assurance should change.

Traditional — Test Case PruTAN / PRE — Payment Scenario

Validate response code 05. Validate the complete customer, financial and
system behaviour when an issuer declines a
transaction.
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For example, a single decline is not one assertion — it is a chain of behaviours that must all hold:

Response Code

DECISION Purchase — Fraud Approved . Issuer Declines 05

1

No Financial Correct Correct

CONSEQUENCE e - Posting ~  Transaction State —  Reconciliation

PruTAN allows these behaviours to become repeatable, deterministic assurance scenarios.

5. The PruTAN Reliability Architecture

PruTAN creates a virtual assurance environment around the payment ecosystem. Intelligence sits
above; deterministic execution sits in the middle; the system under assurance remains untouched.

WISO

Agentic Payment Intelligence

RADAR
Payment Risk Intelligence

!
PRUTAN ASSURANCE LAYER

API Virtualisation StressLab

Trace — Transaction-Level Observability

1

Payment System Under Assurance

This architecture allows engineering teams to reproduce payment conditions without depending
entirely on external environments.
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6. Deterministic Payment Assurance

This is the core of the PruTAN proposition. A payment scenario is not a script — it is a contract
between an input, a condition, an expected behaviour and the evidence that the behaviour
occurred.

Input - Condition —  Expected Behaviour _, Evidence

SCENARIO — ISSUER TIMEOUT

Given:
Valid card
Valid merchant
Amount = $500

When:
Issuer does not respond within defined timeout

Then:
Timeout detected
Retry behaviour validated
No duplicate financial posting
Correct customer response
Correct transaction state

The scenario can be executed repeatedly. The result can be compared consistently. The evidence
can be retained. That is deterministic assurance.

7. PruTAN Host Simulation

Real payment environments are difficult to reproduce. External hosts may be unavailable,
expensive, shared, difficult to configure, difficult to manipulate, or simply unsuitable for negative
scenarios.

PruTAN Hostbox addresses this by providing controlled payment-host simulation. Engineering
teams can simulate:

Approvals Declines Timeouts Reversals Invalid responses

Delayed Edge conditions Specific payment

Network failures
responses states
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The objective is not simply to simulate a host. It is to make payment behaviour
reproducible.

8. API Virtualisation

Modern payment platforms increasingly depend on APIs. But continuously testing against real
downstream systems creates cost, availability and data-state problems — and rarely allows
negative conditions to be produced on demand.

API virtualisation allows engineering teams to reproduce dependency behaviour deterministically.
Taking a fraud API as an example:

Slmu_la}ted CEHEEREET What the payment platform must prove
condition

Normal response Correct approval path and transaction state

Fraud response Correct decline handling and customer messaging
Timeout Timeout detection, retry policy and no duplicate posting
Slow response Latency tolerance and correct downstream sequencing
Malformed response Defensive parsing and safe failure

Service unavailable Fallback behaviour and transaction integrity

This transforms an unpredictable external dependency into a controlled assurance condition.

9. StressLab: Reliability Under Pressure

Payment reliability cannot be established at normal transaction volumes alone. PruTAN StressLab
enables payment-aware stress scenarios such as constant load, ramp-up, spike, sustained traffic
and dependency stress.

But the objective goes beyond TPS. The key question becomes:

Does payment behaviour remain correct when the ecosystem is under pressure?

A traffic spike is not a throughput event — it is a chain of reliability consequences:

Latency Issuer Response
Increases - Slows

Duplicate Risk

Retries Increase g
- - Rises

Traffic Spike —
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Through all of it, transaction integrity must remain intact. That is payment resilience, not simply
performance testing.

10. Trace: Understanding the Payment Journey

When a payment fails, engineering teams need more than an error message. They need to
understand the complete journey. PruTAN Trace can provide transaction-level visibility across the
payment flow.

REQUEST PATH Transaction - API Request —  Fraud Decision Switch

!

IS o\ {4 N i Bl ISO 8583 Message . Host Response  _, Posting - Final State

This enables engineers to move from a symptom to a cause:

Without trace With trace

“The transaction failed.” “The transaction failed because the issuer
response was delayed, triggering the retry path
and creating an inconsistent transaction state.”

That difference dramatically improves diagnosis — and shortens the time between failure and
confidence.

11. RADAR: From Coverage to Payment Risk

One of the biggest limitations of conventional testing is that coverage does not equal risk coverage.
PruTAN RADAR introduces a payment-risk perspective.

Conventional question RADAR question

How many test cases do we have? Where are the payment risks in our ecosystem?

It can help identify:

» Critical payment journeys
* High-risk integrations

» Change-sensitive areas

* Reliability gaps

» Scenario gaps

» Dependency risks
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This gives engineering leadership a risk-oriented view of assurance rather than an activity-oriented
one.

12. WISO: Agentic Payment Intelligence

PruTAN's WISO layer introduces agentic intelligence into the assurance lifecycle. Instead of
requiring engineers to manually determine every relevant scenario, WISO can reason across
payment-domain knowledge and the target ecosystem to help identify relevant payment scenarios,
edge conditions, failure conditions, integration risks, validation requirements and potential change
impact.

WISO determines Deterministic execution proves
What should be assured — the scenarios, edge Whether the behaviour actually works — with
conditions and risks that matter. repeatable, retained evidence.

The distinction is important. Al becomes an intelligence layer around deterministic assurance,
rather than a replacement for it.

13. Payment Knowledge Is the Moat

Generic Al understands software. Payment reliability requires understanding payments. PruTAN's
payment knowledge can encompass concepts such as:

ISO 8583 1ISO 20022 EMV Issuing Acquiring
Authorisation Reversal Refund Clearing Settlement
Tokenisation Fraud 3DS Payment Rails APIs

Transaction States

This enriched knowledge allows PruTAN to reason about payment behaviour rather than simply
generate generic test scripts.
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14. Assurance Across the SDLC

PruTAN extends assurance beyond traditional QA. Every stage of the lifecycle carries an assurance
obligation.

Lifecycle stage Assurance activity

Requirements Identify critical payment behaviours

Development Validate payment contracts and scenarios

Cl/ICD Invoke relevant deterministic assurance scenarios
Integration Validate system-to-system behaviour

Certification Support scheme and payment certification activities
Release Assess payment risk before production

BAU Continuously validate critical journeys

Change Re-assess impacted payment behaviour

This creates a continuous payment assurance loop rather than a pre-release gate.

15. Change Impact Assurance

Payment platforms change constantly. A new ISO variant, API, fraud rule, processor, payment rail,
card product or tokenisation configuration can introduce downstream consequences far from the
point of change.

PruTAN's objective is to connect the change to the evidence:

Payment

Capablllty - Risk — Scenario — Evidence

Change =

What payment behaviour could this change affect, and what evidence do we have that
it remains reliable?
THE QUESTION ENGINEERING LEADERS SHOULD BE ABLE TO ASK

16. The Payment Assurance Index

PruTAN can move engineering measurement beyond traditional test coverage through the concept
of a Payment Assurance Index (PAI). PAI brings together dimensions such as critical journey
assurance, risk coverage, integration assurance, resilience assurance, change assurance, scenario
freshness and production exposure.
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Instead of reporting Engineering leadership can see

92% test cases passed Critical payment journeys: Assured - High-risk
scenarios: 94% validated - Resilience gaps: 3 -
High-risk changes: 2 - Overall Payment
Assurance Index: 87

The precise scoring model can be organisation-specific. The important shift is from activity metrics
to reliability intelligence.

17. From Defects to Risk

A traditional QA dashboard might report 27 failed test cases. PruTAN aims to provide a more
meaningful view: three critical payment behaviours are currently exposed to reliability risk.

Payment area Reliability risk
Authorisation LOW
Reversal HIGH
Tokenisation MEDIUM
Fraud integration HIGH
Settlement CRITICAL

This allows engineering leadership to prioritise remediation based on business and payment risk,
rather than defect volume alone.

18. Reliability and Revenue

Payment reliability has a direct commercial impact. A failed payment is rarely just an engineering
event.

Payment Failure N Lost Conversion N Lost Revenue — Customer Friction

Payment reliability should therefore connect technical risk with business impact. PruTAN's
executive layer, CXO Companion, can provide a leadership view of:

» Payment reliability
» Critical risks

e Assurance status
* Reliability trends
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e Revenue-at-risk indicators
e Audit evidence

This creates a common language across the organisation:

Business

Engineering R Operations = Risk - Product - Leadership

19. PruTAN vs Traditional Testing

The shift is not incremental. It changes the unit of work, the unit of measurement and the audience
for the result.

Traditional Testing PruTAN Payment Reliability Engineering
Test cases Payment scenarios

Test coverage Payment assurance

Static regression Continuous assurance
External dependencies Virtual payment ecosystem
Pass / Fail Reliability evidence
Generic automation Payment-native intelligence
Performance testing Payment resilience

Defect reporting Risk intelligence

Test execution Deterministic validation
QA-centric Engineering-wide
Pre-release Lifecycle + BAU

Test dashboard Reliability control plane

20. The PruTAN Reliability Loop

The ultimate objective is a closed assurance loop — discovery informs assessment, assessment
drives deterministic validation, validation produces evidence, and change re-enters the loop.
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DISCOVER - RADAR N ASSESS N WISO

Deterministic Payment

. - STRESS - TRACE
Scenarios

REPORT EVIDENCE - CXO VIEW — CONTINUOUS CHANGE

U Continuous change feeds back into DISCOVER

This creates a continuously improving payment assurance system.

21. The Future of Payment Engineering

The future is not Itis

More test cases. More certainty.

Payment engineering is moving toward systems where:

» Payment behaviours are explicitly defined

» Critical scenarios are continuously assured

» External dependencies can be deterministically simulated
» Failure conditions can be reproduced

* Changes can be assessed for payment impact

» Payment traces can explain failures

» Al can identify assurance requirements

» Engineering leadership can see payment risk in real time

This represents a clear line of evolution:

Payment
- Reliability
Engineering

Continuous Payment

Testing N Automation N Testing ACEITETER

22. Conclusion

Payment systems are becoming more distributed, interconnected and business-critical. Traditional
testing remains necessary, but it cannot by itself provide continuous confidence in such
ecosystems.
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Payment Reliability Engineering provides a new operating model. It shifts the engineering question
from “Did we test it?” to “Can we prove it is reliable?”

PruTAN enables this shift through a combination of payment-domain intelligence, deterministic
scenarios, virtual payment ecosystems, host simulation, API virtualisation, resilience validation,
transaction traceability and executive risk intelligence.

The result is not simply a better testing platform. It is a Payment Reliability Assurance Platform.

Don't just test payment systems. Engineer their reliability.
THE NEW ENGINEERING PRINCIPLE

To speak with a PruTAN advisor, contact:
info@prutan.com | prutan.com | WhatsApp: +65 8839 4410
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