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A complete worldwide
commerce ecosystem.
Delivered for you.

Our innovations and expertise
drive growth for millions of
companies—from ambitious
startups to financial institutions
and global enterprises.
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A truly
comprehensive
payments platform

With a simple integration, you get access

to the whole Global Payments ecosystem.
Our market-leading technology connects

every aspect of commerce.
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A global powerhouse. At your side.
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Your local partner with
a global perspective

170+ 3,500+ 38

eeeeeeeeeeeee global sales and support staff countries with a
physical presence
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globalpayments

A connected
commerce
ecosystem $7.4

billion
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MERCHANT SOLUTIONS

Industry-focused
software and
payments to
power growth

e Online payments

e Unified Commerce Platform

e Integrated payments

e Software-driven business solutions
e Mobile point-of-sale solutions

e Point-of-sale solutions

e Internet of things

e Omnichannel commerce

Our clients

-
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Leader

in integrated payments
globally

140

alternative
payment methods

100+

verticals

3,500+

sales professionals
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ISSUER SOLUTIONS

Cloud-powered
digital acceleration
for issuers

e An end-to-end issuer platform

e APIl-enabled, cloud native solutions
¢ Full global capabilities

e Unmatched distribution

Our clients

®
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(Ebank  permanent tsb

Leader

in US, Canada,
UK, Ireland, and China

H2

issuer in
Western Europe

696M+

traditional accounts on file

29b+

cardholder transactions
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Market need and why we are investing in the Cloud

By harnessing the cloud, we have the ability to offer new experiences, new cardholder journeys, and an
expansion of new products, all at scale—a true product centered delivery and operating model

s B85 B

Cloud & open Speed to market APIl-centric Frictionless,
banking in a secure worldwide product flexibility digital consumer
environment experience
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Business challenges
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Expand into geographies
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Manage growing infrastructure

Seasonal spikes
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Quickly prototype and innovate

Diminishing pool of talent



Cloud migration challenges

/N (88, =

Regulations Mission-critical Low latency & high
& security applications throughput workloads
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Diverse workloads built over 40 years

i@ T 8

REST APIs, SOAP, legacy Progressive web apps, Realtime apps (1SO 8583,
messaging server-side pages, ISO 20022 protocols)
native mobile
experiences

l a
>— %ﬂm
ff‘— Y
Event streaming & sourcing, Batch processing workloads Data mesh, data lake, custom
MQ message publishers with custom file formats reporting & analytics
aWS © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Monolith to microservices

X ! Current State: Legacy Mainframe Monolith

Digital Engagement Products
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Microservices architecture

Data Access

P X

Analytics & Exploration Tools
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DataSync—syncing mainframe data to cloud

Data center AWS Cloud
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Cloud migration—6R strategies

Manual install Manual config

\
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6 strategies for migrating applications to the cloud (by Stephen orban)
https://aws.amazon.com/blogs/enterprise-strategy/6-strategies-for-migrating-applications-to-the-cloud/
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https://aws.amazon.com/blogs/enterprise-strategy/6-strategies-for-migrating-applications-to-the-cloud/

Cloud migration: our journey in 5 steps

Step 1: Build a canary migration roadmap

* Break down monaolithic systems into logical groups of apps
* Sequence them into a logical migration pipeline

Internal apps with ' Data mesh, reporting, APIs, web, maobile, Core processing systems
low client dependency analytics, data event handlers, digital apps with complex and
science platforms proprietary technology

@ B 18 ) T B ==
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Cloud migration: our journey in 5 steps

Step 2: Build cloud baseline, security & frameworks

Standardization among thousands of engineers, applications and platforms is a must
* Compliance, security and infrastructure—100% as code

Services Cloud baseline AWS regions & accounts
E
- Governance as code
» Security & IAM Policy
—| . Retention & back up policies —
» Logging & Monitoring policies

AWS Managed Services Service catalog

$% @

Non-AWS Services

Ingress & Egress Framework F

Account Vending Machine

Security & IAM Framework

dWs
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Cloud migration: our journey in 5 steps

Step 3: Address the data problem

Inl On-premise Datacenter

B AWS Cloud

¢ Break down the SyStem Of reco rd On-prem Datastores Target Datastores
(50R) into logical microstores Datasync EeEnE

Reads/Minimal Writes

* Foundational data platform is a T
must for successful migration

Reads/Writes

* Data sync between cloud and on-

|
prem datastores with CDC @@  —
* DataFabricto implement CORS

. On-prem Workloads
pattern for migrated workloads
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Cloud migration: our journey in 5 steps

Step 4: Build a repeatable reference framework for each “archetype”

* Adhere every application to follow one of the reference frameworks

WebApp

Actions

— Middlewares

Dispatcher

il

\4

|—> Reducer
\ 4

—l State

Web Framework

Redux

React

Javascript

—

REST APIs

dWs
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Build reference architecture, framework and code to create a pattern for migration

Event Processor

Event Processor

Streaming Framework

Streaming Framework

Spring Boot Spring Boot
Docker Docker
Event Processor Event Processor

Streaming Framework

Streaming Framework

Spring Boot

Spring Boot

Docker

Docker

Autoscaled Event Processors

——>

External Source

L

Outgoing
Messaging Queue




Cloud migration: our journey in 5 steps

Step 5: Iterate, learn and repeat

* Fail fast and Iterate in non-production environments

* Apply canary patterns for the traffic switchover

* Make customers part of the journey and build confidence with the results & data
* Take advantage of AWS Managed Services and AWS Migration Services

> 8 B o
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aWS © 2022, Amazon Web Sel
p

rvices, Inc. or its affiliates. All rights reserved.



Messaging Modernization Use case
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XMLM Messaging Services—mainframe

Mainframe

TSYSIntemal ||  EEE
Platforms
l._l MQ Series
[ it |[£H]
Queue
TSYS Clients
& Partners ’ ”ﬁ“
SOAP <---> CICS
4‘E3 " Converter
4 AL CICS Programs
Response Queue
TSYS Open
Apis (REST)
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Mainframe state:

* Use CICS Programs to
access data from DB2
or VSAM

* MQ based mechanism
for communicating with
mainframe

* Build microservices
and expose REST APIs
using the existing MQ
communication



XMLM Messaging Services—migration phase
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Migrate,
Il
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=
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=
Account Customer Payments Statement -g
Microservice Microservice Microservice Microservice V|
L] .
T options cache store
Cards Fraud Auth
Microservice Mlcrosemce Microservice Microservice

datalake
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Migration phase:

* Data Fabric layer for

accessing IMS mainframe
segments

* Modernize the packets and

route all the traffic to
distributed microservices



XMLM Messaging Services—parallel testing

Client Systems
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Account Customer Payments Statement
Microservice Microservice Microservice Microservice -

-

Cards Risk Fraud Auth

Datafabric

B

options cache store

Microservice Microservice Microservice Microservice

oracle databases

datalake

Parallel testing:

Asynchronously submit
requests to new system

XMLM response from
mainframe and response
from distributed
microservices will

be compared



XMLM Messaging Services—canary phase
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Microservice Microservice Microservice Microservice

Migration phase:

Data Fabric layer
for accessing IMS
mainframe segments

Reduce MIPS
consumption of mainframe
by

routing all GET calls to
distributed microservices

Sync (1-way) data
from IMS to distributed
data stores



Auth Modernization Use case
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Auth modernization use case

NETWORK

......... > H H H H SRR ER

Merchant bank Card networks

Approve/decline authorization Issuer bank/payment processor
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Auth modernization goals

~
H‘.{:‘U ) (ﬁ’

Multiple geographies & Multiple domain areas— High throughput and low
regulatory environments consumer, commercial, latency architecture to
debit & healthcare support 1,000s of TPS
r "
233 =
L J
Security at forefront using Multi region active-active Auto-scaling & resiliency
tokenization information traffic handling
aWS © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Auth modernization—ReArchitect

-Suwanee data center

B Aws Cloud
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Auth modernization—ReArchitect
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 Visa, MasterCard, Amex L aan A

and various card platforms Alstio &
File System

support ciis g cﬁﬁstss

A 4

. uth Consumer uth Batch Auth C 7 uth Processin
¢ Hybrld platform approach, g Eoﬁtainer ﬂ&c;[ntgi:er UtCOFI?ar}zil;‘ne' e PAP' ’
on-prem to cloud
connectivity J l
* Multi region active-active . clobatReptication [
Strategy DynamoDB Re— DynamoDB

Region-1 | | Region-2

Read Only  Active

Buckets Read Only Active F:'ea_d Only Read Only

[ RT1 RT2 ]

(e [on

outstanding Balance

PK,RT2| {"outstadingBalance"; "20%"}

Batch |PK,BT1| {
Buckets PK,BT

outstanding Balance

- Replicate RT1-to Region-2
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Auth modernization—performance stats

 Achieved 10,000
TPS goal Y P T

UniqueTest Runs Events Per Test Run Total Number of Pods Total Request Per Pod

e Latency under 100ms

>
\

Uniaue count o

« Optimize time taken F—
for Dynamo Reads and b i
Writes

Table by Important SLAType
Error

Total Request

9,999,440

Count

Events Per Seconds

50 Worst Traceld P99

Average Minimum Max 95thpercentileof 99th percentileof Occurences event.trackingNumber keyword: Descending

measurements. slaType. keyword: Descending Latency Latency

Table by SLAType Methods

measurements.slaType.keyword: Descending *

dWs
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Occurences Average 95th percentile of Latency

Latency (Average)

69.797

Latency

99th percentile of Latency

Status Code

Minimum

Maximum




Auth modernization—DynamoDB metrics

* On-demand mode for
RCU/WCU

* QObserved replication
latency is under 400-
600ms for the test runs

On average RCU and
WCU are touching at
50k Reads/second and
200k Writes/second

dWs
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Replication latency (milliseconds)

Write usage (average u...
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Next set of migrations

Posting & settlements
Data subscriptions
Customer onboarding
Cards management

Statements platform
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Thank you!

[waeres] Please complete the session
'8

survey in the mobile app
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