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Advances of
for Data-intensive Applications
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Web 2.0 Big Data loT
cloud resources have become the
preferred solution to operate DBMS''
(\ (r\ the idea of “one-size-fits-all” is over?
Z 22

1Abadi, Daniel, et al. "The seattle report on database research." ACM SIGMOD Record (2020)
2Stonebraker, Michael, and Ugur Cetintemel. "One size fits all" an idea whose time has come and gone." Making
Databases Work: the Pragmatic Wisdom of Michael Stonebraker. 2018
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Decision Making in the World
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Decision Making in the World

".. we recommend measuring the

PLETHORA OF CLOUD & DBMS = nerformance of applications to
RAPIDLY EVOLVING o s e

TECHNOL OGIES .. We also recomme{r{wd_r:ié]gl/c])/;c‘)us

load/scale testing ...

NO UP-TO-DATE DATA

"..measure everything, assume
nothing ..." — MongoDB

https://engineering.mongodb.com/post/repea th e-performance-tests-
ec2-instances- either-goo d or-bad




in the Pre-Cloud Era vs. Cloud Era
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in the Pre-Cloud Era vs. Cloud Era
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Benchmarking Cloud-hosted DBMS with
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2 Seybold, D. 2021. An automation-based approach for reproducible evaluations of distributed DBMS on elastic infrastructures. Universitat Ulm


https://research.spec.org/tools/overview/mowgli/
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Continous Benchmarking with benchANT
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Version Monitoring Insights:
New DBMS Release = Better Performance ?
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Version Monitoring Insights:
New DBMS Release = Better Performance ?

Read Latency 95% [ms]
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Version Monitoring Insights:

New DBMS Release = Better Performance ?

mongo

Throughput @ [ops/s]

ubuntu20.04-mongodb-4.4.4 I
uburtu16.04mongodb-3.2.21 |

ubuntu16.04-mongods-3.4.23
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ubuntu18.04-mongodt-2.¢.21
ubuntu18.04-mongod-4.2.12 |
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Read Latency 95% [ms]
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Cloud Provider Selection Insights:
Similar VM Flavours = Similar Performance ?

ec2_mb5-large_gp2 ionos_2c-xeon-8r_hdd ec2_mb5n.large_gp2

DBMS spec:

CCCCC :n_'\:]rt'r::m3|r Cloud
MongoDB
., e =1 3 nodes
telekom_s3.large.4_hdd ionos_2c-skylake-8r_hdd ec2_mba.large_gp2

VM spec:
— e : 2 cores
8GB RAM

cheapest storage option
Workload Spec:
ec2_t3a.large_gp2 telekom_c4.large.4_hdd ionos_2c-opteron-8r_hdd Y C S B
_— I : 80% writes

20 % reads




Cloud Provider Selection Insights:
Always choose SSD over HDD for Write Performance ?

Throughput @ [ops/s]
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ionos_2c-opteron-8r_ssd [

lonos_2c-opteron-8r_hdd
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benchANT Feature Set
ALPHA Release
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mongoDB
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Cloud dWs$S
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J\ Azure 7N 10N0S.m -

Cloud openstack.

Benchmark 9’ Yahoo Cloud Serving Benchmark (YCSB)
|

KPlS Throughput Write Latency Read Latency Storage Allocation Cloud Costs
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HenchANT

We are looking for pilot projects &
research collaborations!

benchANT | info@benchant.com
Universitat Ulm | Institut fir Organisation und Management von Informationssystemen
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nenchANT is built upon

Cloud Research

Hathi: An MCDM-based Approach to Capacity
Planning for Cloud-hosted DBMS
(UCC 2020)

Kaa: Evaluating elasticity of cloud-hosted DBMS
(CloudCom 2019)

The impact of the storage tier: A baseline
performance analysis of containerized DBMS
(Euro-Par 2017)

- benchANT

1 PhD

> 15 years of research

> 10 scientic papers

scientific awards and results

Performance Engineering Research

Baloo: Measuring and modeling the performance
configurations of distributed DBMS
(MACOTS 2020)

Mowgqli: Finding your way in the DBMS jungle
(ICPE 2019)

Towards Understanding the Performance of Distributed
Database Management Systems in Volatile Environments
(SSP 2019)

DBMS Research

King Louie: Reproducible availability benchmarking of
cloud-hosted DBMS
(SAC 2020)

s distributed database evaluation cloud-ready?
(ADBIS 2017)

s elasticity of scalable databases a myth?
(Big Data 2016)
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Demo
Configurator

CLOUD WORKLOAD ZUSAMMENFASSUNG

= Datenbank-Konfiguration & N | ERRRRRRR

Neue Konfiguration hinzufligen

1. WAHLE DATENBANK Cassandra

s -y A b, £ e ’ N
L MongoDB ) @ Cassandra ) Couchbase ) ( Cockroach )
r:' MySQL j} / _ PostgresQL \

2. WAHLE VERSION

3. WAHLE CLUSTER-GROSSE Bitte schlieen Sie den vorherigen Schritt ab, um fortzufahren!

4. WAHLE REPLIKATIONSGRAD Bitte schlieRen Sie den vorherigen Schritt ab, um fortzufahren!

fj KONFIGURATION
LOSCHEN



Demo
Configurator

DATENBANK _ WORKLOAD ZUSAMMENFASSUNG

& Cloud-Konfiguration [N NEEENEEEEEEEEE

Neue Konfiguration hinzufligen

1. WAHLE PROVIDER

Beschreibung: IONOS cloud

e o -~ -~
< Omistack )

2. WAHLE CLOUD-REGION Bitte schlieRen Sie den vorherigen Schritt ab, um fortzufahren!

3. WAHLE VM-FLAVOR  Bitte schlieBen Sie den vorherigen Schritt ab, um fortzufahren!

§ KONFICURATION
LOSCHEN



Demo 1
Configurator

¥\ Workload-Konfiguration I | ][] ] ]

Neue Konfiguration hinzufligen

Benchmark: YCSB

Beschreibung: read only for
caching

1. WAHLE BENCHMARK  vcse

. Verteilung: zipfian
2. WAHLE WORKLOAD Anzahl der Datensatze: 50

Read-Write-Verhaltnis: 100
DatensatzgrofRe: 20 KB
Threads: 50

e . . D
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loT E-commerce

N £

N £

ML custom
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KONFIGURATION
LOSCHEN
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Ranking Overview

Demo

Setups are sorted by the benchANT-Score.

Dashboard

benchANT
SCORE

= 17

CONFIG ID

filer data... SO

telekom-mongodb-
64-threads-s3.large.4-
ssd

telekom-mongodb-
64-threads-c4.large.4-
ssd

ec2-m5.large-
mongodb-64-threads

ionos_intel-xeon-
mongodb-hdd

ionos_xeon-
mongodb-SSD-200GB

ionos_xeon-
mongodb-SSD-400GB

ec2-m5n.large-
mongodb-64-threads

ionos-intel-skylake-
mongodb-64-threads

ionos_intel-xeon-
mongodb-64-threads

telekom-mongodb-
64-threads

DBMS

filter data...

type: MONGODB
version: 4.4.2

nodes: 3.0
replication factor: 3.0

type: MONGODB
version: 4.4.2

nodes: 3.0
replication factor: 3.0

type: MONGODB
version: 4.4.2

nodes: 3.0
replication factor: 3.0

type: MONGODB
version: 4.4.2

nodes: 3.0
replication factor: 3.0

type: MONGODB
version: 4.4.2

nodes: 3.0
replication factor: 3.0

type: MONGODB
version: 4.4.2

nodes: 3.0
replication factor: 3.0

type: MONGODB
version: 4.4.2

nodes: 3.0
replication factor: 3.0

type: MONGODB
version: 4.4.2

nodes: 3.0
replication factor: 3.0

type: MONGODB
version: 4.4.2

nodes: 3.0
replication factor: 3.0

type: MONGODB
version: 4.4.2
nodes: 3.0

B P K mdmnma O

Select setups for performance details. Detailed charts are visualised

interactively below the table. Hover over data points to get more information.

CLOUD

filter data...

provider: TELEKOM
region: eu-de
flavour: s3.large.4
storage: SSD
provider: TELEKOM
region: eu-de
flavour: c4.large.4
storage: SSD
provider: EC2
region: eu-west-1
flavour: m5.large
storage: GP2

provider: IONOS
region: us/ewr
flavour: 2c_XEON_8r
storage: HDD

provider: IONOS
region: us/ewr
flavour: 2c_XEON_8r
storage: SSD

provider: IONOS
region: us/ewr
flavour: 2c_XEON_8r
storage: SSD
provider: EC2
region: eu-west-1
flavour: m5n.large
storage: GP2

provider: IONOS
region: de/txl
flavour: 2c_SKYLAKE_8r
storage: SSD
provider: IONOS
region: us/ewr
flavour: 2c_XEON_8r
storage: SSD
provider: TELEKOM
region: eu-de
flavour: s3.large.4

e e w8 AT A

BENCHMARK

filter data... jo,

type: YCSB

write proportion: 0.8

read proportion: 0.2

request distribution: ZIPFIAN
type: YCSB

write proportion: 0.8

read proportion: 0.2

request distribution: ZIPFIAN

type: YCSB

write proportion: 0.8

read proportion: 0.2

request distribution: ZIPFIAN
type: YCSB

write proportion: 0.8

read proportion: 0.2

request distribution: ZIPFIAN
type: YCSB

write proportion: 0.8

read proportion: 0.2

request distribution: ZIPFIAN

type: YCSB

write proportion: 0.8

read proportion: 0.2

request distribution: ZIPFIAN
type: YCSB

write proportion: 0.8

read proportion: 0.2

request distribution: ZIPFIAN

type: YCSB

write proportion: 0.8

read proportion: 0.2

request distribution: ZIPFIAN
type: YCSB

write proportion: 0.8

read proportion: 0.2

request distribution: ZIPFIAN
type: YCSB

write proportion: 0.8

read proportion: 0.2

[ e | ] S e il T W Y ]
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GG
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Dashboard

benchANT SCORE
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benchANT SCORE
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Throughput @ [ops/s]

telekom-mongodb-64-threads-s3.large.4-ssd

telekom-mongodb-64-threads-c4.large.4-ssd _
ec2-m5.large-mongodb-64-threads _
ionos_xeon-mongodb-SSD-400GB _
ionos_xeon-mongodb-SSD-200GB =

ionos_intel-xeon-mongodb-hdd

0 2k 4k bk 8k 10k 12k

¥ show Cloud Costs [€/month]

Cloud Costs [€/month]

telekom-mongodb-64-threads-s3.large.4-ssd

telekom-mongodb-64-threads-c4.large.4-ssd _
ec2-mb.large-mongodb-64-threads _

ionos_intel-xeon-mongodb-hdd

0 100 200 300

¥ show Throughput-Cost-Ratio [ops/€]

Throughput-Cost-Ratio [ops/€]

telekom-mongodb-64-threads-s3.large.4-ssd

telekom-mongodb-64-threads-c4.large.4-ssd _
ec2-m5.large-mongodb-64-threads [
ionos_xeon-mongodb-SSD-400GB _
ionos_xeon-mongodb-SSD-200GB 1

ionos_intel-xeon-mongodb-hdd
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throughput

insert_latency_avg

insert_latency_90

20k

15k
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5k
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throughput

—&—runl
—8— run 2

—8— run 3
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1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16

relative_timestamp(in minutes)

¥ show insert_latency_avg

insert_latency_avg

—&— run 1

—&— run 2
—&—run 3
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1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16

relative_timestamp(in minutes)

¥ show inseri_latency_90

insert_latency_90

—&—runl
—8— run 2

—8— run 3

1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16

relative_timestamp(in minutes)
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¥ Cloud Provider Metadata

¥ VM Metadata

v MONGODB Metadata
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