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How Adyen achieved 100x
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80%

On Black Friday in the U.S., nearly 80% of retailers’
online traffic took place on mobille.




ompanies face a lack of functionality,
flexibility and innovation

Stuck with legacy technology that lead to poor user experience.



Innovative brands are
reinventing commerce

@Spotify facebook Uber LOREAL cohi%c

Tech companies Traditional brands



So what's the common thread?

Dare to take a different approach.
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One modern platform

Merchant Gateway Risk management Processing Schemes Issuers

Traditional
value chain
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@Eﬁiepted We believe that our
s technology will help
you sell more

- Rich data insights
. Africtionless shopper experience

. Global reach in one platform




WAVE
LEADER 2016

WAVE “Adyen has exploded along with its
LEADER 2018 customers, startup Internet giants

including Facebook, Uber and Spotify.”

WAVE
LEADER 2020

THE WALL STREET JOURNAL.

"Adyen's omnichannel payments processing
product and global acquiring footprint mean
that merchants can avoid the operational
headaches that a multi-back-end architecture
creates, It does so without losing its tech focus,
leveraging its data and machine learning to
effectively boost authorization rates.

FORRESTER'
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All technology built in-house

w0

Full control

Control over software and
value chain providing more
control over the payment and
fast rollout of Innovations and
updates

&

Worldwide platform Simple integration
250+ payment methods Unrivalled simple integration

1700+ global employees and self boarding terminals

23 Global offices



The Adyen Way of Engineering

We prioritise current merchant experience We all make mistakes, but we seek help
over future features as soon as we find out
To think like the merchant we You own when, where and how
go meet them your code goes live
We desian for 20 Your code should be understandable
© design Tor «ux at 4am under stress
Expose your work early We embrace new technology

when 1t has clear benefits

We are all designers, architects,
coders, testers, security officers
and operations engineers

Our tech stack Is open source or built in-house

Business. Not boundaries.



The Adyen Way of Engineering

We design for



The Adyen Way of Engineering

Expose your work early

Business. Not boundaries.



The Adyen Way of Engineering

Our tech stack Is open source or built in-house

Business. Not boundaries.



High Level Architecture
(Pre-Adyen)
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» Shopper Payment Flow
» Risk Analysis
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» Reconciliation
. » Reporting

éMain Accounting DB
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High Level Architecture
(Pre-Adyen)

= B 5
A T

5,999999

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

') 2272222

éMain Accounting DB
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High Level Architecture
(Pre-Adyen)
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--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

» Consistency

éMain Accounting DB

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------






High Level Architecture
(First years)
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» Stateless

Async Queues

. ) Stateful

Main Accounting DB



High Level Architecture
Front End Maintenance
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gPuinc API Servers
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Main Accounting DB



High Level Architecture

Front End Maintenance

gPuinc API Servers » Drain traffic from one DC
5 . by removing from the LB
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Main Accounting DB



High Level Architecture

Front End Maintenance

gPuinc APl Servers » Drain traffic from one DC
5 . by removing from the LB
» Install new version of application
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Main Accounting DB



High Level Architecture

Front End Maintenance

gPuinc API Servers » Drain traffic from one DC
5 . by removing from the LB

» Install new version of application
.» PutbackinLB
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Main Accounting DB



High Level Architecture

Front End Maintenance

:Public API Servers ) Drain traffic from one DC

. by removing from the LB

> Install new version of application
> Put back in LB

» Repeat
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Main Accounting DB



High Level Architecture

Front End Maintenance

:Public API Servers ) Drain traffic from one DC

. by removing from the LB

> Install new version of application
> Put back in LB

» Repeat
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Main Accounting DB



High Level Architecture

Front End Maintenance

:Public API Servers ) Drain traffic from one DC

. by removing from the LB

> Install new version of application
> Put back in LB

» Repeat
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High Level Architecture

Consequence of being Stateless

» Stateless

Async Comm

. ) Stateful

Main Accounting DB



High Level Architecture

Consequence of being Stateless

» Stateful

gPuinc API Servers

» Stateless
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High Level Architecture
The Challenge
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Growing Exponentially

Going to the S$1 Trillion in processed volume




STex:1F:111114Y;
Challange

API (micro)services designed to be highly
redundant and stateless.

Scale linearly with more hardware.

However main payment accounting system was
running > /0TB on a single PostgreSQL instance at
up to 25k tps.

At 2-4x, optimisation and/or bigger hardware solve
the problem.

At 20x this I1s no longer sufficient and requires re-
architecting.



Marbles

Business. Not boundaries.




Generating Reports/
Batch Files

Business. Not boundaries.




High Level Architecture
The Solution
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EPuinc API Servers : Public API Servers : Public API Servers
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Multiple Accounting
Clusters
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Request:

{

"merchantAccount" : "TestMerchant",
"modificationAmount" : {

"value" : 500,
‘currency"” : "EUR"

I
"originalReference" : "9313547924770610",

"reference" : "YourModificationReference"

}

Response:

{
"ospReference" : "8312534564/722331",

"response" ; "[refund-received]"

}

Business. Not boundaries.



High Level Architecture
The Solution
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EPuinc API Servers : Public API Servers : Public API Servers
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Multiple Accounting
Clusters






Putting 1t into
Production




High Level Architecture
The new challenge
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EPuinc API Servers : Public API Servers : Public API Servers
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High Level Architecture
The new challenge
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There are quite
some difficulties
with this approach

Data is used mostly to generate reports for
merchants.

It would be quite intense to query that from
multiple databases so for this use case this does

not make sense

At the same time we would be increasing a marble
jar to be a very big marble jar




Partitioning

Splitting up data in smaller tables.

Postgresqgl provides inheritance (newer versions
also provide native partitioning).

Select and insert can be optimised by selecting or
iInserting only In a partition

Adding check constraints on the data can allow
Postgresql to take shortcuts




Data Retention
Strategy

Don't keep data indefinitely!

Deletion is a very heavy operation on a database R E I E N I I 0 N

that will trigger a vacuum very often

Think of partitioning, and use a truncate or drop R EV I S I I E D
operation (much cleaner).

DATA

NS



High Level Architecture
The new challenge
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Cleanup

Multiple Accounting
Clusters
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