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Abstract

Successful implementation of payment networks involves overcoming several challenges, ranging from
technical issues to regulatory compliance. Developing and integrating payment network systems requires
extensive verification and validation. A lot of positive and negative testing is required on thousands of use
cases before certifying the system for production readiness. This paper describes the benefits and role of
simulators for successful testing and implementation of payment networks.
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1. Introduction

The evolution of payment networks has been driven by technological advancements, changing consumer
expectations, regulatory shifts, and innovations in financial services. Along with the rapid growth of
payment networks came the increased complexity of implementation due to various technical risks and
regulatory requirements, such as protecting against fraudulent transactions, ensuring the confidentiality
and integrity of sensitive information [4]. Keeping up with technological advancements, such as
blockchain or new payment methods (e.g., digital wallets, cryptocurrencies), and adapting to these changes
can be challenging.

2. Problem

With ever growing advancements in technology, increasing regulatory and compliance requirements, and
security threats, the need for effective testing becomes paramount. Every aspect of payment networks
requires testing. But simulating risks, online threats, and performing disaster recovery steps on a payment
network is very laborious. The message structures in payment networks are very lengthy and complex.
Creating a test transaction with proper message format can be complex as they are prone to human error.
A single character being misplaced in a message structure can yield undesirable results.

3. Solution

Message simulators play a major role in payment network implementation. Testing payment networks is
a critical part of ensuring their reliability, security, and overall performance. The testing process involves
multiple stages and types of testing to address various aspects of the payment system. Simulators can test
almost all possible scenarios while implementing payment networks.

3.1 Validations that can be performed with the help of simulators:

Functional Testing: Verify that all types of transactions (e.g., credit, debit, refunds) are processed
correctly according to business rules. Test different payment methods and instruments (credit cards, digital
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wallets, bank transfers) to ensure they are handled correctly. Ensure the system handles errors gracefully,
such as invalid payment details or insufficient funds.

Interoperability Testing: Payment networks often need to interface with various financial institutions,
each with its own systems and standards. Ensuring compatibility and smooth integration is essential.
Handling transactions across different countries involves dealing with varying currencies and technical
standards.

Regulatory Compliance Testing: Different countries have specific regulations regarding payment
processing, consumer protection, and data privacy. Payment networks must ensure compliance in all
regions they operate in.

Security Testing: Conduct simulated attacks to identify and address potential security weaknesses. Ensure
adherence to security standards like PCI-DSS (Payment Card Industry Data Security Standard) and local
regulations regarding data protection.

Scalability and Performance: Payment networks must be able to handle high transaction volumes,
especially during peak times, without compromising performance. Ensuring low latency for transactions
is crucial for providing a smooth user experience. Determine the system’s breaking point by applying
stress beyond normal operational levels to identify potential failures. Measure transaction processing times
to ensure they meet performance requirements for user satisfaction.

Integration with Existing Systems: Integrating with older financial systems and infrastructure can be
challenging and may require significant adaptation. Payment networks often use APIs for integration with
various platforms. Test the integration with third-party systems such as banks, payment processors, and
fraud detection services. Verify that the payment network integrates seamlessly with existing legacy
systems.

Risk Management: Identifying and mitigating operational risks, such as system outages or cyber-attacks,
is crucial for maintaining the reliability of payment networks.

Disaster Recovery Testing: Test the system’s ability to switch to backup systems in case of a failure or
disaster. Ensure that data can be recovered, and operations can resume quickly after a system outage or
disruption.

4. Simulators

ISO 8583 and 1SO 20022 are two widely used standards in payment networks [2]. Simulators for these
standards help in testing and developing payment systems by mimicking the behavior of real-world
transactions and communications.

4.1 1SO 8583 Simulators

ISO 8583 is a standard for financial transaction messaging, typically used for electronic payment systems
such as ATM and POS transactions [3]. It defines a message format and communication protocol for
transmitting financial transaction data.

Allows the creation and parsing of ISO 8583 messages, including different types of transaction requests
and responses (e.g., authorization, capture, reversal). Supports customization of message fields according
to specific transaction requirements or proprietary implementations.

Facilitates the simulation of various transaction scenarios, including successful transactions, failed
authorizations, and error handling. Simulates both real-time (online) transactions and batch processing,
helping to test systems under different conditions. Useful for testing integration with other systems like
transaction processors, banks, and payment gateways that use 1SO 8583.
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ISO 8583 Message Structure: The ISO message consists of three major sections, the header, application
data, and the trailer. The header and trailer envelop the application data and are used for routing and
message integrity. The application data consist of ISO messages, including Message Type Indicator
(MTI), BIT MAP (indicating which data elements are present), and ISO Data Element (the fields of the
message).

Field # Description

0 MTI Message Type Indicator

1 - Bitmap §4 (or 128) bits indicating presence/absence of other
fields

2-128 Other fields as specified in bitmap

Table 1.0: Application Data distribution in an 1SO 8583 message

( HEADERC Ml ( BITMAP( DATAELEMENT g TRAILER C)

Fig 1.0: [1] Visualization of field placement in an 1ISO 8583 message.

4.2 1SO 20022 Simulators
ISO 20022 is a global standard for electronic data interchange between financial institutions. It covers a
wide range of financial services, including payments, securities, and trade services. It uses XML-based
messages to provide a more flexible and comprehensive framework compared to 1ISO 8583. Allows the
creation, parsing, and validation of 1ISO 20022 XML messages, including different types of financial
transactions (e.g., credit transfers, direct debits, payment initiations).
Provides tools for validating XML messages against ISO 20022 schemas to ensure they conform to the
standard. Useful for testing integrations with systems that use 1SO 20022 for payments, securities, or other
financial messages.
Supports customization of message elements and fields to match specific implementation requirements or
use cases. Assist in ensuring compliance with regulatory requirements and industry standards by providing
detailed validation and testing capabilities.
I1SO 20022 Message Structure: 1SO 20022-formatted messages capture individual data elements in XML
tags. The tagging of each data element makes it easy to develop programs to automatically identify and
process the information.
Example of an ISO 20022-formatted postal address:
<PstlAdr>

<Dept>Department Name</Dept>

<StrtNm>Street Name</StrtNm>

<BldgNb>123</BldgNb>

<PstCd>00000</PstCd>

<TwnNm>Town Name</TwnNm>

<CtrySubDvsn>CA</CtrySubDvsn>

<Ctry>US</Ctry>s
</PstlAdr>
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5. Conclusion:

Testing payment networks requires a thorough approach to cover all potential issues and ensure the system
operates effectively under all expected conditions. It often involves collaboration between developers,
testers, compliance officers, and other stakeholders to achieve a secure, reliable, and user-friendly payment
system. Addressing these challenges requires a comprehensive approach involving advanced technology,
strong regulatory knowledge, effective risk management, and the usage of simulators along with
automation tools. Simulators are crucial for ensuring that payment systems comply with relevant
standards, function correctly, and integrate seamlessly with other systems.
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