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Busting some database-myths
episode 1

SOUG Day Spring, 17th April 2024

Erich Steiger
Lead Database Architect



• Lead Database Architect
• 3.5 years at TWINT

• Software Engineering Background
• Java / C++ and other programming languages
• 27 years of Application development experience
• Over 20 years in the financial sector

• Database knowledge
• 27 years of Database experience
• 21 years of Oracle experience

• First Program sold at age 15
• Unix since 1995 / Linux since 1998

• Private
• 45 years old
• Show-Jumping
• Skiing

SOUG Day Spring, 17th April 2024

Myths about me



TWINT AG -

TWINT is Switzerland's market leading mobile payment provider

• Located in Zürich and Bern

• 210 Employees

• Around 70% of shops accept TWINT

• More than 5.5 Mio active users

• 38 Issuer Banks connected
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Myths about TWINT AG



TWINT AG -

NoSQL is faster 
than relational DB

Oracle is the most 
expensive DB

AWS DynamoDB 
is ACID-compliant
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Who heard about the following Myths?



NoSQL is faster than relational DB



TWINT AG -
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Ask Google



TWINT AG -

Paper from Fall 2017

Same Hardware

BerkeleyDB beats 
MongoDB read and 
write

MySQL beats 
MongoDB on write
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Ruihan Wang, Zongyan Yang - University of Rochester

https://www.cs.rochester.edu/courses/261/fall2017/termpaper/submissions/06/Paper.pdf

https://www.cs.rochester.edu/courses/261/fall2017/termpaper/submissions/06/Paper.pdf
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Irrelevant in the Cloud

Hardware Underlaying Technology 
Stack

Architecture
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Relevant in the Cloud

Performance and 
Latency

Throughput Price Availability



TWINT AG -

• Benchmark-Application inserts Business-Objects

• On Relational DBs a Business-Objects consists of 1 
Main-Record and 2 Child-Records

• 22 indexes directly involved
• 5 FK constraints directly involved

• On DynamoDB one Business-Object is one record
• PK index
• SK index
• JSON Object instead of relational storage 
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RDBMS is faster than NoSQL

DynamoDB AWS RDS OCI ATP

6

4

2

LATENCY IN MS
DynamoDB AWS RDS OCI ATP
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Maybe lack of Knowledge?



NoSQL is faster than relational DB



Oracle is the most expensive DB



DEMO

Warning: the following figures are taken from cloud cost calculators between February and 
April 2024 in CHF. Please, be aware, that cloud prices and currency exchange rates may have 
changed since then. Also, the cost calculator software might have changed since then, 
sometimes on a daily base. The prices might not be 100% accurate anymore. 
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AWS DB Cost estimate – smallest shapes

https://calculator.aws/ - /estimate

https://calculator.aws/
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Azure DB estimate – smallest shapes

https://azure.microsoft.com/en-us/pricing/calculator/ 17.4.2024

https://azure.microsoft.com/en-us/pricing/calculator/
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GCP DB estimate – medium shapes

https://www.oracle.com/ch-de/cloud/costestimator.html 17.4.2024

https://www.oracle.com/ch-de/cloud/costestimator.html
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OCI DB estimate – smallest shapes

https://www.oracle.com/ch-de/cloud/costestimator.html16.4.2023

https://www.oracle.com/ch-de/cloud/costestimator.html
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Overview – smallest shapes 20 GB

OCI Autonomous DB AlwaysFree

GCP Firestone (NoSQL)

OCI Oracle NoSQL Database

AWS DynamoDB (NoSQL)
AWS S3

GCP PostgreSQL

GCP MySQL

Azure Cosmos DB (NoSQL)

AWS RDS for SQL Server

AWS RDS for M
ySQL

AWS RDS for M
ariaDB

OCI MySQL 50 GB

AWS RDS for PostgreSQL

AWS RDS for Oracle

AWS RDS for DB2

Azure Database for M
aria

Azure Database for PostgreSQL

Azure Database for M
ySQL

OCI PostgreSQL

Azure Database for SQL Server

GCP SQL Server

OCI Autonomous DB 1TB

0 4 4 6 17 22 22
36

53 66 66 69 69 70 71 72 72 72

199

392
416

455
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AWS DB Cost estimate – medium shapes
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Azure DB estimate – medium shapes
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GCP DB estimate – medium shapes
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OCI DB estimate – medium shapes
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Overview – medium shapes 1 TB

OCI PostgreSQL

OCI Oracle NoSQL Database

Azure Cosmos DB (NoSQL)

OCI MySQL

OCI Autonomous Database

GCP PostgreSQL

GCP MySQL

AWS RDS for SQL Server

Azure Database for Maria

Azure Database for PostgreSQL

AWS RDS for MySQL

AWS RDS for MariaDB

AWS RDS for PostgreSQL

AWS RDS for Oracle

AWS RDS for DB2
AWS S3

Azure Database for MySQL

GCP SQL Server

AWS DynamoDB (NoSQL)

311
359

426

559 584 609 609 627
667 667

760 760 763 764 765

855 873

984
1052
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Overview – large shapes 10 TB

OCI Oracle NoSQL Database

OCI PostgreSQL

OCI Autonomous Database

Azure Database for Maria

OCI MySQL

AWS DynamoDB

Azure Cosmos DB

Azure Database for SQL Server

GCP PostgreSQL

GCP MySQL

GCP SQL Server

AWS RDS for SQL Server

AWS RDS for MySQL

AWS RDS for MariaDB

AWS RDS for PostgreSQL

AWS RDS for Oracle

AWS RDS for DB2

Azure Database for PostgreSQL

Azure Database for MySQL
AWS S3

908 1334 1778
2554 3019 3716 4076

5595 6008
6008 6383

7159
7159

7159
7159

7163
7164 7402

7402 8546
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Overview – x-large shapes 100 TB

OCI Oracle NoSQL Database

Azure Database for Maria

OCI PostgreSQL

Azure Database for PostgreSQL

Azure Database for MySQL

OCI Autonomous Database

OCI MySQL

AWS DynamoDB

AWS RDS for SQL Server

Azure Cosmos DB

AWS RDS for MySQL

AWS RDS for MariaDB

AWS RDS for PostgreSQL

AWS RDS for Oracle

AWS RDS for DB2

Azure Database for SQL Server

GCP SQL Server
AWS S3

GCP MySQL

GCP PostgreSQL

6399
6584 11567

13671
13671

13720 18877
28350 35628 40571 47992

47992
47992

48000
48002 55742 60332

84874
89811

89811



TWINT AG -

AWS Aurora
PSQL 2 ACU
serverless

AWS Aurora
PSQL 32

ACU
serverless

AWS RDS
PSQL

2vCPU

AWS RDS
MySQL
2vCPU

AWS RDS
PSQL 8
vCPU

AWS RDS
Oracle 4

vCPU

OCI Shared
2 ECPU

OCI Shared
2 ECPU +
Autoscale

OCI Shared
1 OCPU

OCI shared
3 OCPU
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DB Performance with Hardcore OLTP
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Throughput and price per Order

AWS Aurora
PSQL 2 ACU
serverless

AWS Aurora
PSQL 32

ACU
serverless

AWS RDS
PSQL

2vCPU

AWS RDS
MySQL
2vCPU

AWS RDS
PSQL 8
vCPU

AWS RDS
Oracle 4

vCPU

OCI Shared
2 ECPU

OCI Shared
2 ECPU +
Autoscale

OCI Shared
1 OCPU

OCI shared
3 OCPU
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DB Performance with Hardcore OLTP

Processed Orders Cost per Order
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Databases able to process 10k orders per minute

OCI Autonomous
Database 2 ECPU

GCP PostgreSQL
8 vCPU*

AWS RDS for
Oracle 4 vCPU

Azure Database
for PostgreSQL 8

vCPU*

AWS RDS for
MySQL 8 vCPU

AWS RDS for
PostgreSQL 8

vCPU

Azure Database
for SQL Server 8

vCPU*

1778

6525

7646 7844
8294 8355

9222

PRICE PER MONTH

* = no benchmark results taken, estimated size is guessed by results of AWS services and reality might look different



Oracle is the most expensive DB



AWS DynamoDB is ACID-compliant
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AWS says, DynamoDB is ACID compliant



TWINT AG -

Write and read items
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DEMO 1 - DynamoDB



TWINT AG -

SOUG Day Spring, 17th April 2024

18/04/2024 Erich Steiger 33

Why did it fail?



TWINT AG -

Write with transactions and then read the item
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DEMO 2 - DynamoDB
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Why did it fail?



TWINT AG -

Write with transactions and then read with transactions
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DEMO 3 - DynamoDB
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Why did it fail?



TWINT AG -

Write with transactions and then read with transactions 
and handle exceptions
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DEMO 4 - DynamoDB



TWINT AG -

Transactions might not be isolated 
 – I is broken

Read consistency not guaranteed 
 – C is broken
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Why did it fail?

Eventual consistency and the way AWS 
implemented Transactions destroys 
ACID compliance

Read and Write cannot be combined 
within one transaction
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AWS describes read-consistency as follows

https://docs.aws.amazon.com/amazondynamodb/latest/developerguide/HowItWorks.ReadConsistency.html

https://docs.aws.amazon.com/amazondynamodb/latest/developerguide/HowItWorks.ReadConsistency.html
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Consistency Model description by AWS

https://docs.aws.amazon.com/whitepapers/latest/comparing-dynamodb-and-hbase-for-nosql/consistency-model.html

https://docs.aws.amazon.com/whitepapers/latest/comparing-dynamodb-and-hbase-for-nosql/consistency-model.html
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Rochester Paper about ACID and CAP

https://www.cs.rochester.edu/courses/261/fall2017/termpaper/submissions/06/Paper.pdf

https://www.cs.rochester.edu/courses/261/fall2017/termpaper/submissions/06/Paper.pdf
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Rochester Paper about ACID and CAP

https://www.cs.rochester.edu/courses/261/fall2017/termpaper/submissions/06/Paper.pdf

https://www.cs.rochester.edu/courses/261/fall2017/termpaper/submissions/06/Paper.pdf


AWS DynamoDB is ACID-compliant
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NoSQL is faster 
than relational DB

Oracle is the most 
expensive DB

AWS DynamoDB 
is ACID-compliant
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Busted or confirmed?



Thanks for joining

Erich Steiger

https://erichsteiger.com/

Upcoming Talks

18th  June 2024: DB Roundtable

 Select AI chat what is TWINT?

Busting some database-myths
episode 1


