


Llammer)

A Better Way to Benchmark Your Open Source Database

S\ PERCONA
fo) LIVEONLINE



ello! S

Steve Shaw

Open source database @ Intel

Main developer of HammerDB




Introduction



What is HammerDB?

Not a database!

Leading open source tool for
benchmarking relational
databases

Interfaces
o Graphical
o Command Line
o Web REST interfaces

Industry standard benchmarks

High performance and
scalability
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loading history file ... 48 events added

Main console display active (Tcl8.6.10 / Tk8.6.10)
The xml is well-formed, applying configuration
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®
TPC" Open Source S

Hosted by TPC Council since 2019

o Industry standard body for database
benchmarks

TPC-0OSS subcommittee

o Oversees and approves changes

v4.1 Released on 22" April 21
Source code on GitHub

Binaries @ GitHub Releases ® GitHub Release Downloads 83,829
o https://www.hammerdb.com/download.html

Client natively supports Linux and

Windows on x64 o
o  GUI & CLI on both Linux and Windows .RTZZZCZW

« @@ Published: 2020-11-26

GitHub Release Downloads @ - ® o 27126

@ Download Inf
o https-//WWW- ham merd b . CO m/StatS . html . O}-I\fr:n:)rzﬁf;;ilnuxfxédfinstuller‘r\m (10.56 MiB) - downloaded 1,266 times

Last updated on 2020-11-04
Test d atabases O n any p | atfo rm + HammerDB-4.8-Linux. tar.gz (4.80 MiB) - downloaded 20,750 times. Last updated on 2020-11-04
« HammerDB-4.8-Win-x64-Setup.exe (13.58 MiB) - downloaded 2,466 times. Last updated on 2020-11-
04
* HammerDB-4.8-Win-x64-Signed-Setup.exe (13.59 MiB)- downloaded 1,332 times.
Last updated on 2020-12-21
+ HammerDB-4.8-Win.zip (8.28 MiB) - downloaded 1,312 times. Last updated on 2020-11-04



https://www.hammerdb.com/download.html
https://www.hammerdb.com/stats.html

Supported Databases

e HammerDB supports the most popular relational databases
e Commercial and open source

e Metrics enable comparison across database engines

PostgreSQL

ORACLE
DATABASE

icrosoft®

&

SQL Server 370 systems in ranking, April 2021
Rank Score

Apr Mar Apr DBMS Database Model Apr Mar  Apr
2021 2021 2020 2021 2021 2020
1. 1. 1. Oracle i3 Relational, Multi-model [g 1274.92 -46.82 -70.51

| 2. 2. 2. MySQLE Relational, Multi-model g 1220.69 -34.14 -47.66 |
3. 3. 3. Microsoft SQL Server (3 Relational, Multi-model g 1007.97 -7.33 -75.46

| 4. 4. 4. PostgreSQL B3 Relational, Multi-model [ 553.52 +4.23 +43.66 |
5. 5. 5. MongoDB 3 Document, Multi-model g 469.97 +7.58 +31.54
6. 6. 6. IBM Db2 g3 Relational, Multi-model g 157.78 +1.77 -7.85



Su pported WO rkloads (?; Benchmark Options

Oracle o M TPROCC
TPROC-C =OLTP SQL Server () M TPROCH
Transactional workloads. Row oriented, . ﬂzzm
high read and write throughput. PostgreSQL
Derived from TPC-C OK Cancel
TPROC-H = OLAP ;] ~ &
- Analytic, Decision Support Transactional Analytics,

App Reporting
Focus on ETL

high bandwidth reads & minimal writes.
Derived from TPC-H

Using TPCC/TPC-C, TPCH/TPC-H for derived
workloads not permitted (trademark violation)




Key Database Benchmarking Concepts

Parallel benchmarking software
o Concurrency control must be in
database, not in client

Complex workloads designed to [ acru/vcuBenchmak N\ paowe [ BCPU/VCPU Database

Server

Client Sessions in Parallel

scale and test RDBMS concepts
o Locking and latching i Core

Cross reference workloads across

multiple database engines
o Validate concepts

HammerDB up to 6-7M NOPM on
commercial database engines on

2 socket servers N
o High confidence levels that
bottlenecks are in database software
not HammerDB
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o
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HammerDB Programming Languages

Designed for High Performance and Scalability
Database commands in SQL

Application logic in stored procedures
Database Interfaces in C

More time in the database, less time in the
‘round trip’

More system resources for the database, less

resources for the benchmark client
o 3% for HammerDB
o 20% in sysbench in socket/network layer

CPU Utilisation

Database
Oracle

SQL Server
Db2
PostgreSQL

MySQL

Programming Interface
[8]0]]

ODBC

CLI

Libpg

MySQL Native Driver

HammerDB Database Interfaces

Database
Oracle

SQL Server
Db2
PostgreSQL

MySQL

Application Logic
PL/SQL

T-SQL

SQLPL
PL/pgSQL

stored program language

HammerDB Stored Procedures.

MySQL Benchmark CPU Utilisation
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Tcl as Glue Language

e Python GIL limits to single-threading

e Tcl as glue language for truly parallel
multithreading

e Tcl compiles into bytecode at runtime
for high performance

e Co-routines used for event-driven
scaling only to prevent bottleneck

e GUI & CLI on same codebase

e Native Tk GUI including 4k UHD
scaling

Python Multithreading with GIL

[/ 4cpPU /\.'CPIU Benchmark \ Database
Client Sessions in Parallel
-

§-0

Users

Tcl Multithreading

8 CPU / vCPU Database

ﬂ CPU /vCPU Benchmark\

Client

Database
Sessions in Serial

/S CPU / vCPU Database \

11



Cached vs Scaled Benchmarks

e Default Mode Cached workload

o  Testing goals /
e Cached

o Less than 5000 warehouses
All data in memory
10s to hundreds of sessions
CPU & Memory Intensive
WAL & Redo Disk Write Intensive
Maximum performance at minimal
configuration

O O O O O

e Scaled (Event driven scaling)

Data Buffer

/

o More than 5000 warehouses

Event driven scaling

Thousands of sessions

Middleware needed

Larger disk and networking requirement

O O O O

Log Write (Synchronous)
"'\\

Log Disk

o Data Disk Read and Write Intensive
e Perfectly Scaled Configuration =
Cached performance

12



System Configuration



CPU

e Some Linux releases default to CPU

powersave mode
o 33% lower performance

sudo vi /etc/default/cpufrequtils
GOVERNOR="performance*

systemctl restart cpufrequitils
systemctl disable ondemand

sudo ./cpupower frequency-info
analyzing CPU O:
driver: intel_pstate

available cpufreq governors: performance powersave
current policy: frequency should be within 800 MHz an
3.40 GHz.

NOPM

The governor "performance"” may decide which
speed to use

within this range.
current CPU frequency: Unable to call hardware
current CPU frequency: 1.03 GHz (asserted by call to kern
boost state support:
Supported: yes
Active: yes
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200000

20

HammerDB on PostgreSQL 12
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Memory

For default cached workload Data Buffer
Size Buffer Pool / Cache large enough
to cache the TPROC-C schema
Memory
Use 1GB Huge Pages for PostgreSQL
MySQL/MariaDB InnoDB /
o innodb_buffer_pool size=64000M

PostgreSQL
o shared_buffers = 64000MB
o huge_pages =on




/O WAL and Redo Performance

e Use Highest Performance SSDs for WAL/Redo
o Intel Optane
o  Low latency writes
e Ensure partitions correctly aligned
Use 1GB redo log / WAL segment size
e MySQL
o innodb_log_file_size=1024M
o innodb_log_files_in_group=32
e PostgreSQL
o initdb -D ./data --wal-segsize=1024
e Synchronous Commit
o What components are you testing?
e MySQL
o innodb_flush_log_at_trx_commit=0/1
e PostgreSQL

o wal_level = minimal/replica
o synchronous_commit = off/on




Loading Database Client Libraries

HammerDB needs access to client libraries to load interface
CLI librarycheck command

hammerdb>librarycheck

Checking database library for MySQL

Success ... loaded library mysqltcl for MySQL
Checking database library for PostgreSQL
Success ... loaded library Pgtcl for PostgreSQL

Export LIBRARY PATH

export LD _LIBRARY_PATH=/opt/postgresql-13.2/pgsql/lib/:$LD_LIBRARY_PATH
Use Idd on HammerDB interfaces to verify library used
o Up tov4.1 for MariaDB you need the MySQL client, from v4.2 MariaDB clients used

ldd libmysqltcl3.052.s0

libmysglclient.so.21 => /usr/lib/x86_64-linux-gnu/libmysglclient.so0.21
libpgtcl2.1.1.s0

libpg.s0.5 => /opt/postgresql-13.2/pgsql/lib/libpg.s0.5 (0x00007f0e20ce5000)



Schema Build



Schema Build

e Schema Build Options

(@)

@)

(@)

Select options from menu
Configure with CLI commands
Same schema is built

e Options vary per database

(@)

©)

(@)

e Key Factors in Build Performance

@)

(@)

MySQL Storage Engines
Partitioning

PostgreSQL stored procedures or
functions

CPU cores in client
I/O throughput on database

File ¥ Edit W Options ¥ Help ¥
= B & & » o 2 W

Benchmark

ST

Script Editor Virtual User OQutput Transaction Counter %  Metrics % Autopilot

¥ PostgreSQL
v [4TPROC-C
v [Eschema Build

1

EBuild
» B Driver Script
» SLvirtual User
» {¥Autopilot
» #/Transactions
» el Metrics
» B Mode
» #Datagen
Oracle
SQL Server
Db2 Virtual User
MySQL

Iterations

loading history file ... 48 events added

Main console display active (Tcl8.6.10 [ TkB8.6.10)
The xml is well-formed, applying configuration
(HammerDB-4.1) 49 %

Complete

File:

Status

Mode: Local Row.Col: 0.0



Schema Build Choices

e Schema Build

(@)
(@)
(@)
(@)
(@)

Creates tables

Creates and loads data

Creates Indexes

Creates functions/stored procedures
Gathers statistics

e Number of Warehouses

(@)
(@)

Define according to system scale
Entire schema scaled based on warehouse count

e Stored Procedures

(@)
@)
(@)
(@)
(@)

New Order
Payment
Delivery
Stock Level
Order Status

e Virtual Users to Build Schema

(@)
(@)

Schema creates and loads data in parallel
Use number of CPU cores/threads on HammerDB
client

& Build Options

PostgreSQL Host :

PostgreSQL Port :

PostgreSQL Superuser :

PostgreSQL Superuser Password :
PostgreSQL Default Database :

4 TPROC-C PostgreSQL User :

H TPROC-C PostgreSQL User Password :
4 TPROC-C PostgreSQL Database :
H TPROC-C PostgreSQL Tablespace :
EnterpriseDBE Oracle Compatible :
PostgreSQL Stored Procedures :

Number of Warehouses :
Virtual Users to Build Schema :

Partition Order Line Table :

localhost
5432
postgres
postgres
postgres
tpcc

tpcc

tpcc
pg_default

A
v
ry
v

OK Cancel

one-to-many
relationship



How many warehouses?

Default Configuration

Virtual Users chooses a home warehouse at random e'i_-’l
90% of the workload satisfied from the home

warehouse

O  Regardless of the number configured
O  Hot and cold data

Configure enough warehouses to ensure an even °

spread of Virtual Users (eg 4X expected VU count) x
Overprovisioning warehouses will not increase
performance or scalability

Example on 2 socket 1000 warehouses

O  Takes 8-9 minutes to load

O  Depends on CPU and Disk and Virtual Users to build schema
Warehouse Count Limits

O 5000 warehouses in GUI

o 30,000 in Datagen

O No actual limit for advanced users, only interface limits

Warehouse 1

Warehouse 2

Warehouse 3

Warehouse 4
Warehouse 5
Warehouse 6
Warehouse 7
Warehouse 8
Warehouse 9

Warehouse 10

Warehouse 1000

Warehouse 10,000



Running the Build CLI Script

dbset db pg
. dbset bm TPC-C
e Build Schema Command diset tpcc pg_count ware 20
diset tpcc pg num vu 4

@) GUI Build Option diset tpcc pg superuser steve
. diset tpcc pg superuserpass postgres
o  CLI buildschema command buildschema

GUI Run script

File ¥ Edit ¥ Opt ¥ Hep ¥
LBl = A < §/HammerDB-4.1$ ./hammerdbcli

= F m » & 4 M o= oS W EE EEE HammerDB CLI v4.1
EErimEn Copyright (C) 2003-2021 Steve Shaw
¥ PostgresqL Script Editor  Virtual User Output  Transaction Counter ., Metrics . Autopilot Type "help" for a list of commands
vngPRoc c Virtual User 1 Virtual User 2 Virtual User 3 The xml is well-formed, applying configuration
- - Workers: 0 Active 4 Done 1000 1000 hammerdb>source pgbuild.tcl
¥ {¥schema Build CREATING TPCC INDEXES 2000 2000 Database set to PostgreSQL
. CREATING TPCC FUNCTIONS .3000 .3000 -
#foptions GATHERING SCHEMA STATISTICS  Orders Done Orders Done Benchmark SEF to TPC-C for PostgresQL
o TPCC SCHEMA COMPLETE End:Tue Apr 20 15:38:14 BST 2021 End:Tue Apr 20 15:38:11 BST 2021 Changed tpcc:pg_count_ware from 1 to 20 for PostgreSQL

Changed tpcc:pg num_vu from 1 to 4 for PostgreSQL
Changed tpcc:pg superuser from postgres to steve for PostgresqQL
Value postgres for tpcc:pg_superuserpass is the same as existing value postgres, no change made

» i Driver Script
» #Virtual User

File: TPROC-C creation Mode: Local Row.Col: 1.0 Vuser
Vuser
Vuser

:Loading Warehouse
:Loading Stock Wid=6
:RUNNING

» { Autopilot Script cleared
» #/Transactions Building 20 Warehouses with 5 Virtual Users, 4 active + 1 Monitor VU(dict value pg num vu is set to 4)
» 123 Metrics Ready to create a 20 Warehouse PostgreSQL TPROC-C schema
» % Mode in host LOCALHUST:54?2 gnder user TPCC in database TPCC?
Virtual User 4 Virtual User 5 Enter yes or no: replied yes
» #Datagen 1000 1000 Vuser 1 created - WAIT IDLE
Oracle --2000 ~2000 Vuser 2 created - WAIT IDLE
SQL server Vuser 3 created - WAIT IDLE
Db2 Virtual User Iterations Complete Status Vuser 4 created - WAIT IDLE
MySQL 21 C1 1 v Vuser 5 created - WAIT IDLE
[ A Vuser 1:RUNNING
':2 Cu F‘, : < Vuser 1:Monitor Thread
=3 C1 1 v Vuser 1:CREATING TPCC SCHEMA
L4 C1 &1 v Vuser 1:CREATING DATABASE tpcc under OWNER tpcc
S5 C 1 v Vuser 2:RUNNING
Vuser 2:Worker Thread
l0ading history file ... 48 events added Vuser 2:Waiting for Monitor Thread...
Main (gunsu\s g\splay active (Tcl8.6.10 / Tk8.6.10) Vuser 1:CREATING TPCC TABLES
The xml is well-formed, applying configuration Vuser 1l:Loading Item
(HammerDB-4.1) 49 % Vuser 3:RUNNING
Vuser 3:Worker Thread
Vuser 3:Waiting for Monitor Thread...
Vuser 3:Loading 5 Warehouses start:6 end:10
Vuser 3:Start:Tue Apr 20 15:41:38 BST 2021
3
3
4



Datagen

e GUI or CLI

Bulk Loads to bypass database logging and network overhead

# TPROC-C generation

Script Editor  Virtual User Output  Transaction Counter & Metrics % Autopilot

Ele ¥ Edit ¥ Options ¥ Help ¥
=8 & m » @ £
Benchmark
¥ PostgreSOL .
¥ FATPROC-C Virtual User 1
Item done

» i chema Build
» iDriver Script
b 2iVirtual User
» " Autopilot

» . Transactions
» I8 Metrics

» #:Mode

¥ «“Datagen
##0ptions
%Q, Generate
Oracle

SQL Server

Db2

MySQL

Manitoring Workers...

Workers: 4 Active 0 Done
Workers: 0 Active 4 Done
20 WAREHOUSE SCHEMA
GENERATED in 5 MINUTES

Virtual User 4
Generating Orders for Wid=13
Generating Orders for Wid=14
Canaratinn Orrare far Wid=15

Virtual User

21

a2

3
4
5

Virtual User 2
Generating Orders for Wid=3

Virtual User 3
Generating Orders for Wid=8
Generating Orders for Wid=4 Generating Orders for Wid=9
Generating Orders for Wid=5 Generating Orders for Wid=10
Orders Done Orders Done
End:Tue Apr20 16:03:49 BST 2021 End:Tue Apr 20 16:03:52 BST 2021

Virtual User 5
Generating Orders for Wid=18

Generating Orders for Wid=19
Canaratinn Nriare foar Wid=2>n

Iterations Complete Status
Ca &1 v
C &1 v
Ca &1 v
C1 1 v
C &1 v

loading history file ... 48 events added
Main console display active (Tcl8.6.10 / Tk8.6.10)
The xml is well-formed, applying configuration

(HammerDB-4.1) 49 %

File: TPROC-C generation Mode: Local Row.Col: 0.0 ;¢

Schema Data in text files

84868629 Apr 20 16:02 customer 1.tbl
84876579 Apr 20 16:02 customer 2.tbl
85005196 Apr 20 16:02 customer 3.tbl
84998551 Apr 20 16:02 customer 4.tbl
4557 Apr 20 16:01 district 1.tbl
4569 Apr 20 16:01 district 2.tbl
4606 Apr 20 16:01 district 3.tbl
4541 Apr 20 16:01 district 4.tbl
8523405 Apr 20 16:02 history 1.tbl
8585538 Apr 20 16:02 history 2.tbl
8823033 Apr 20 16:02 history 3.tbl
8825046 Apr 20 16:02 history 4.tbl
7556823 Apr 20 15:58 item 1.tbl
409500 Apr 20 16:03 new order 1.tbl
418500 Apr 20 16:03 new order 2.tbl
454500 Apr 20 16:03 new order 3.tbl
454500 Apr 20 16:03 new order 4.tbl
98030250 Apr 20 16:03 order_line 1.tbl
98708359 Apr 20 16:03 order line 2.tbl
101014415 Apr 20 16:03 order_line 3.tbl
101628751 Apr 20 16:03 order line 4.tbl
5997569 Apr 20 16:03 orders_1.tbl
6027850 Apr 20 16:03 orders 2.tbl
6147526 Apr 20 16:03 orders_3.tbl
6147400 Apr 20 16:03 orders 4.tbl
152901209 Apr 20 16:01 stock 1.tbl
152996867 Apr 20 16:01 stock 2.tbl
153408316 Apr 20 16:01 stock 3.tbl
153395417 Apr 20 16:01 stock 4.tbl
429 Apr 20 16:01 warehouse 1.tbl
471 Apr 20 16:01 warehouse 2.tbl
441 Apr 20 16:01 warehouse 3.tbl
419 Apr 20 16:01 warehouse 4.tbl



Running the Test



Running the Test
e Driver Script Options =8 & &> 02 n e
o Test Loads a driver script

¥ MySQL

v MTPROC-C . i
o Options modify script loaded T e e
- EBBuild
® Test Scrlpt v B Driver Script
o Simple run b Load
. » SLvirtual User
o  Small number of Virtual > FAutopiot
» #Transactions
USGI’S EMetrics
) . » 5 Mode
o Verify Schema Build > #\Datagen
Oracle Virtual User Iterations Complete Status
e Timed Script s server
o Measured Test Postaresat
o Small to larger number of
Virtual Users L?iﬁ:”c%:iiﬁiréﬂ Eplﬁay aiii::?{?isl‘sa.g.dleé‘ / Tk8.6.10)
The xml is well-_ft\)rmeg. applying configuration
0 Su ppressed Output {HammerDB-4.1) 49 %

File: Mode: Local Row.Col: 0.0

25



Driver Script Options

Connection Parameters
Driver Script

Total Transactions
o Sets an upper limit for number of
transactions for each Virtual User to run

Rampup Time
o Time for data to load into cache

Test Duration
o Timed period of test

Advanced Options

p Driver Options

MySQL Host :

MySQL Port :

MySOL Socket :

MySQL User :

MySQL User Password :

4 TPROC-C MySQL Database :
B TPROC-C Driver Script :

Total Transactions per User :
Exit on MySQL Error :
Keying and Thinking Time :
Prepare Statements :
Minutes of Rampup Time :
Minutes for Test Duration :
Use All Warehouses :

Time Profile :

Asynchronous Scaling :
Asynch Clients per Virtual User :| 1
Asynch Client Login Delay :
Asynchronous Verbose :
XML Connect Pool :

127.0.0.1
3306
ftmp/mysql.sock
root
mysql
tpce
Test Driver Script
Timed Driver Script
1000000

1000

OK

Cancel

26



Virtual Users

e Configure and Create Virtual Users
o Virtual Users run in parallel
o Each Virtual User is OS thread
o Runs independently

2%, virtual User Options

Virtual Users :

User Delay({ms) :
Repeat Delay({ms) :
lterations :

4|

-l >

500

500

1

¥ | Show Output
Log Qutput to Temp
Use Unique Log Name
Mo Log Buffer
Log Timestamps

Ok Cancel

Benchmark

¥ MysQL
v MTPROC-C
v [ESchema Build
{£}0ptions
BBuild
¥ [B'Driver Script
{£}0ptions
) Load
¥ SVvirtual User
{£}O0ptions
:‘.;: reate
»Run
» {¥Autopilot
» #/Transactions
» [slMetrics
» B Mode
» #Datagen
Oracle
SQL Server
Db2
PostgreSQL

Options ¥ Hep ¥

> i~ e

e

A

£

MySQL TPROC-C Timed

Script Editor  Virtual User Output  Transaction Counter.l Metrics Autopilot

Virtual User 1-MONITOR

Virtual User 4

Virtual User

G

o2

—

33
L
A5

Virtual User 2

Virtual User 5

Iterations
C1
C1
C1
C1
C1

Complete
o
o
o
o
#o

Virtual User 3

Status

clclclele]

loading history file ... 48 events added
Main console display active (Tcl8.6.10 / Tk8.6.10)
The xml is well-formed, applying configuration

(HammerDB-4.1) 49 %

File: MySQL TPROC-C Timed Mode: Local Row.Col: 0.0 ;%
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Running the Test

e Click Run to start

e Transaction Mix
o New Order 45%
o Payment 43%
o Delivery 4%
o  Stock Level 4%
o Order Status 4%
e Status shown of Virtual

Users
©  Running
o Complete
o  Error Status

e Press Stop to terminate
Virtual Users

File ¥ Edit W Options ¥ Help ¥

= & F n

Benchmark
¥ MySQL
¥ LATPROC-C

¥ iischema Build

#%0ptions
EiiBuild
¥ .. Driver Script
#30ptions
# Load
¥ #ivirtual User
#30ptions
#iCreate
oy
» : ‘Autopilot
» # Transactions
» izl Metrics
> “:Mode
» %Datagen
Oracle
SQL Server
Db2
PostgreSQL

RS SR A R

&

RUNNING - MySQL TPROC-C Timed

Script Editor Virtual User Output Transaction Counter i Metrics . Autopilot

Virtual User 1-MONITOR

Virtual User 2 Virtual User 3
Beginning rampup time of 2 minutes Processing 1000000 transactions  Processing 1000000 transactions
with output suppressed... with output suppressed...
Virtual User 5

Virtual User 4
Processing 1000000 transactions
with output suppressed...

Virtual User

Processing 1000000 transactions
with output suppressed...

Iterations Complete Status
C1 o >
C1 o p
C1 Mo +
C1 o p
C1 o P

loading history file ... 48 events added
Main console display active (Tcl8.6.10 / Tk8.6.10)
The xml is well-formed, applying configuration

{HammerDBE-4.1) 49 %

File: MySQL TPROC-C Timed Mode: Local Row.Col: 0.0 .:
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Running a Test with the CLI

e Choose Options
e Load Script
e Workload is identical to that run by GUI (driver script is the same)

dbset db mysql HammerDB CLI v4.1

Copyright (C) 2003-2021 Steve Shaw

diset connection mysql host localhost Type "help" for a list of comnands
. . — The xml is well-formed, applying configuration
diset connection mysql port 3306 hammerdb>source myrun. tcl

Database set to MySQL

dlset connectlon ITi'y'Sq]._SOCkEt /tmp!mysql . SDCk Changed connection:mysql host from 127.0.0.1 to localhost for MySqQL

Value 3306 for connection:mysql_port is the same as existing value 3366, no change made

: Value /tmp/mysql.sock for connection:mysql socket is the same as existing value /tmp/mysql.sock, no change made
dlSEt tpcc my 5C|]-_U ser root Value root for tpcc:mysql user is the same as existing value root, no change made
- Value mysql for tpcc:mysql pass is the same as existing value mysql, no change made
dlSEt tpCC ITi'y' 5C|1 pEISS ITl'y' 5C|1 Clearing Script, reload script to activate new setting
. - . . Script cleared
dlset tpcc my Sql d river tlmEd Changed tpcc:mysql_driver from test to timed for MySQL
d R _L— Value 2 for tpcc:mysql_rampup is the same as existing value 2, no change made
Value 5 for tpcc:mysql duration is the same as existing value 5, no change made
1SEt tpcc mysq _rampup 2 Script loaded, Type "print script" to view
1 1 Vuser 1 created MONITOR - WAIT IDLE
d]'SEt tpcc mysql_duratlon 5 Vuser 2 created - WAIT IDLE
: Vuser 3 created - WAIT IDLE
loadsc rlpt Vuser 4 created - WAIT IDLE
Vuser 5 created - WAIT IDLE
VUSEt vu 4 5 Virtual Users Created with Monitor VU
Vuser 1:RUNNING
VUC reate Vuser 1:Beginning rampup time of 2 minutes
Vuser 2:RUNNING
Vuser 2:Processing 1000000 transactions with output suppressed...
Vu run Vuser 3:RUNNING
ru nt 1me r- 5@6 Vuser 3:Processing 1000000 transactions with output suppressed...
Vuser 4:RUNNING
Vuser 4:Processing 1000000 transactions with output suppressed...
vudest roy Vuser 5:RUNNING

Vuser 5:Processing 1000000 transactions with output suppressed...



File ¥ Edit ¥ Options ¥ Help ¥
= # F m » i ¥ [ B & MySQL TPROC-C Timed

.,

Henshmerk Script Editor  Virtual User Output  Transaction Counter ¥ Metrics %  Autopilot

.
¥ MysQL
eVI eW e S u S 'ﬁgTPROC-C Virtual User 1-MONITOR Virtual User 2 Virtual User 3
“ .5 ... Test complete, Taking Processing 1000000 transactions Processing 1000000 transactions

g
¥ i¥iSchema Build end Transaction Count. with output suppressed... with output suppressed
&Optlon; 4 Active Virtual Users configured
TEST RESULT : System achieved
%BU\M 4351 MOPM from 13299 MySOL TPM

¥ ZDriver Script

e Test Result Printed when Sroptons

i Load
¥ Virtual User

compete Soper

#iCreate
Virtual User 4 Virtual User 5
Processing 1000000 transactions  Processing 1000000 transactions
O G U I »  *Autopilot with output suppressed.. with output suppressed...
» #/Transactiens
C LI » izl Metrics Virtual User Iterations Complete Status

O » i Mode &G C1 1 v
» #4Datagen Y] C1 1 v
e Review Engine Throughput X & =f Z
g g p SQL Server oy C1 1 v
Db2 L5 C1 &1 v

with Transaction Counter

Main console display active (Tcl8.6.10 / Tk8.6.10)
The xml is well-formed, applying configuration
(HammerDB-4.1) 49 %

File: MySQL TPROC-C Timed Mode: Local Row.Col: 0.0

Vuser 1:Test complete, Taking end Transaction Count.
118 Vuser 1:4 Active Virtual Users configured
12148 [ Vuser 1:TEST RESULT : System achieved 4335 NOPM from 13058 MySQL TPM
o L Vuser 1:FINISHED SUCCESS
Vuser 4:FINISHED SUCCESS
8074 |- Timer: 7 minutes elapsed
s | Vuser 2:FINISHED SUCCESS
Vuser 5:FINISHED SUCCESS
o 15:3?:03 I IlS:ET:HE I IIlS:EEI:UE I IlS:EEI:HE I IIlS:BQI:UE I I15:39:HE I IIlS:-‘-llJ:UE Vuser 3:FINISHED SUCCESS

ALL VIRTUAL USERS COMPLETE
runtimer returned after 424 seconds
vudestroy success



Understanding Results: NOPM vs TPM

user 1:Test complete, Taking end Transaction Count.

user 1:140 Active Virtual Users configured

user 1:TEST RESULT :

e NOPM

o How fast you are going
o Close relation to official tpmC

e TPM

o How hard your engine is working

e Comparing performance
o NOPM can be compared between
engines
o TPM can only be compared across
the same engine
o  TPM useful engineering metric to
compare statistics

System achieved 1722391 NOPM from 5216847 MySQL TPM

\\ L iy L F
\4\ 5 7 \\80 100 120 0/ ,

7
<3 Sl 160" ~
1 =20 200—

0 TPM - g NOPM 220
~ ” S
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GUI Automation: Autopilot

e GUI Automation
e Run Unattended Test Sequence

e Define sequence of tests
o Increased Virtual User Count

e Log Output

£3 Autopilot Options
Autopilot Disabled
@ Autopilot Enabled
Minutes per Test in Virtual User Sequence :| 10
Active Virtual User Sequence (Space Separated) :| 12481216 20 24| |
¥ | Show Virtual User Output
Log Virtual User Output to Temp
Use Unique Log Name

No Log Buffer

Log Timestamps

QK Cancel

File ¥ Edit ¥ Options ¥ Help ¥
= B B » EH & B W & RUNNING - L TPROC-C Timed
Esnshmak Script Editor  Virtual User Qutput Transaction Counter .2 Metrics > Autopilot
¥ MySOL
¥ TPROC-C 00d:00h:00m:18s

» iischema Build
¥ .. 'Driver Script
##0ptions
# Load
> #Virtual User
v {“tAutopliot
##0ptions

£

» # Transactions
» ixiMetrics

Autopilot Sequence 1 2 4 8 12 16 20 24 started at 16:22:50_04/22/2021
1 Active Virtual User Test started at 16:22:50_04/22/2021 with Monitor VU
Beginning rampup time of 2 minutes

» #:Mode

» “#%Datagen
Oracle Virtual User Iterations Complete Status
SQL Server &1 C1 o y
Db2 S5 C1 o o
PostgreSQL

loading history file ... 48 events added

Main console display active (Tcl8.6.10 / Tk8.6.10)
The xml is well-formed, applying configuration
(HammerDB-4.1) 49 %

File: MySQL TPROC-C Timed Mode: Local Row.Col: 0.0 .2
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CLI Automation: Scripting

e CLI supports full TCL syntax

e Simple foreach loop for test
sequence

e Can modify any parameters
desired

e Log output

dbset db mysql

diset connection mysql host localhost

diset connection mysql port 3306

diset connection mysql socket /tmp/mysql.sock

diset tpcc
diset tpcc
diset tpcc
diset tpcc
diset tpcc
loadscript

mysql user root
mysql pass mysql
mysql driver timed
mysql rampup 2
mysql duration 5

foreach z {1 2 4 8 12 16 20 24} {
puts "$z VU TEST"

vuset vu &z

vucreate
vurun

runtimer 500

vudestroy

}
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Performance Profiles

Run Multiple Tests

O

Increasing Virtual User Load

Example 56 (2 x 28) cores

(Near) Linear Scale

O
O

Up to CPU cores/threads
Dependence on Database
software

Performance Plateau

(@)
(@)

Capture Peak Performance
Highest CPU Utilisation

Contention

(@)
(@)

Increasing response times
Flat to lower performance

NOPM

900000
800000
700000
600000
500000
400000
300000
200000
100000

0

0

20

40

60

Virtual Users

—8— MysSQL

MySQL Performance Profile

80

100

120
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Comparing Performance

Different Systems have
different profiles

o Not predictable on CPU Count :Egggg
o Database engines differ 700000
MySQL example 600000
y Q p = 500000
o Linear scale is the same O 200000
o Sys 1+ 3extended “ 300000
performance plateau 200000
o Sys 2 + 4 show contention 100000
earlier 0
Plan for differing levels of
capacity

MySQL Performance Profiles

10 20 30 40 50 60 70 80 90

Virtual Users

——5ys 1 Sys 2 Sys 3 Sys 4
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Advanced Testing Features




Advanced Testing Features

Use All Warehouses
o Increase physical I/O to the data area
Connect Pooling
o Direct parts of the workload to different nodes in the same cluster
o For example read/write and read-only nodes
Event Driven Scaling
o Co-routine based
o Implements keying and thinking time
o  Scales to thousands of sessions
Time Profiling
o Capture Virtual User response times
Step Workloads
o Variable throughput by adding and removing Virtual Users
Advanced Features not mutually exclusive
o Can use some or all of the advanced features at the same time



Use All Warehouses

e All Warehouses divided between Virtual Users

o New warehouse selected per transaction Warehouse 1
o More physical I/0

Eile ¥ Edit ¥ Options ¥ Help ¥
= 1 - Postgre: - ime
H OB W » o N & RUNNING - PostgreSQL TPROC-C Timed

o

Benchmark 2 Warehouse 3

Script Editor  Virtual User Output  Transaction Counter 2 Metrics % Autopilot
¥ PostgreSQL

Warehouse 2

[ ]
P>

¥ BiTPROCC Virtual User 1-MONITOR Virtual User 2 Virtual User 3
. . Beginning rampup time of 2 minutes VU 2 : Assigning WID=13 based on VU 3 : Assigning WID=14 based on Warehouse 4
» iEiSchema Build VU count 2, Warehouses = 20 (7 outVU count 2, Warehouses = 20 (7 out
: : of 10) of 10}
¥ fiDriver script VU 2 : Assigning WID=15 based on VU 3 : Assigning WID=16 based on /
ﬁDptanS VU count 2, Warehouses = 20 (8 outVU count 2, Warehouses = 20 (8 out
of 10) of 10} / W h 5
& Load WU 2 : Assigning WID=17 based on VU 3 : Assigning WID=18 based on are Ouse
v &’;Virtual User VU count 2, Warehouses = 20 (9 outVU count 2, Warehouses = 20 (9 out
Opt of 10) of 10)
#40ptions WU 2 : Assigning WID=19 based on VU 3 : Assigning WID=20 based on
&iCreate vutcofulnélz. Warehouses = 20 (10 \rutcofulnntjz. Warehouses = 20 (10 Ware h O use 6
out of outo
B Run Processing 1000000 transactions  Processing 1000000 transactions
» g}.ﬂ\utopilot with output suppressed... with output suppressed. . b
> L Transacions 2t Warehouse 7
» 5i Metrics
» % Mode

» #%Datagen Virtual User Iterations Complete Status h
Oracle ’ @1 C1 o > Ware Ouse 8

SQL Server 32 C1 o >

w o C1 Mo F Warehouse 9

loading history file ... 48 events added Ware h OUSe 10

Main console display active (Tcl8.6.10 / Tk8.6.10)
The xml is well-formed, applying configuration
(HammerDB-4.1) 49 %

Warehouse 20

File: PostgreSQL TPROC-C Timed Mode: Local Row.Col: 0.0 ¢



Connect Pooling for Clusters

Define in XML Configuration

o Multiple connections instances in cluster

o Which transactions are directed to which / wnection Type 2 eg “RO”
nodes

o Policy on how to allocate transactions across
pool of connections eg round robin 4 Cluster / Standb )

Example RW/RO nodes

o Define RW transactions to primary and RO to
standby

Reports NOPM and TPM from Primary ~ 7

o Also reports client side TPM
Endpoint

o Detailed view of transactions processed per
node Endpoint




Event Driven Scaling

Default Workload is Cached

Scaled Workloads

o Large Session Counts

o Fixed Throughput

o Keying and Thinking Time delays
Requires larger storage and networking

o Requires middleware

o HammerDB connects to middleware

o Middleware connects to database

Multiple Sessions per Virtual User
o Uses co-routines to make key and think asynchronous
o Appx 1 NOPM per session

Example 1000 warehouses

o 10,000 Sessions
o 10,000 NOPM

Elle ¥ Edit ¥ Options ¥ Help V¥
= B & m » {2 MY
Benchmark
¥ PostgresqL
v £iTPROCC Virtual User 1-MONITOR

» Eischema Builg

¥ Driver Script
{40ptions
¥ Load

¥ Shvirtual User
##0ptions

# Run

» iAutopiiot

» £ Transactions

»> ixEMetrics

» ) Mode

» #Datagen Virtual User
Oracle 51
SQL Server 22
Db2 83
MySQL

Virtual User 4

Started asynchronous
clients:vuserd:acl vuserd:ac2
wiserdac wiserd-acd winserd-acs

A R

Virtual User 2

Run Virtual Users|ual User Output Transaction Counter & Metrics 2 Autopilot

Virtual User 3
Started asynchronous

Beginning rampup time of 2 minutes Started asynchronous
c

1 vuser2:ac2
vuser2:ac3 vuser2:acd vuser2:acs
vuserz:ach vuser2:ac7 vuser2:acB
vuserz:acd vuser2:acl0
Connecting to database tpcc
Processing 1000000 transactions
with output suppressed.
Connecting to database tpce
Processing 1000000 transactions
with output suppressed.

Virtual User 5
Started asynchronous
c

3:acl vuser3:ac2
vuser3:ac3 vuser3:acd vuser3:acs
vuser3:ach vuser3:ac? vuser3:ach
vuser3:acd vuser3:acl0
Connecting to database tpcc
Processing 1000000 transactions
with output suppressed.

Virtual User 6
Started asynchronous
c

1 vusers:ac2
e By R

loading history file ... 48 events added

Main console display active (Tclg.

[The xml Is wellformed, applying configuration

(HammerDB-4.1) 49

Fle ¥ Edit ¥ Options
= & & m »
Benchmark

¥ PostgresQL
¥ EiTPROCC
» Eschema Build
¥ JDriver Script

¥ Hep ¥
g W

Virtual User 1-MONITOR
4 . Test complete, Taking
end Transaction Count.

10 VU *10 AC = 100 Active
Sessions configured

#3Options TEST RESULT : System achieved

& Load 127 NOPM from 302 PostgreSQL TPM
¥ hvirtual User

#3options

¥ Run

> tAutopilot

» 2/ Transactions Virtual User 4

Connecting to database tpcc

» faEMetrics Processing 1000000 transactions
» %, Mode with autnut sunnressad
» iDatagen Virtual User
Oracle 51
SQL Server 82
Db2 %}
MySQL 24
As
LY

Script Editor  Virtual User Output  Transaction Counter &

1 vusers:ac2
wiserfArd wise h acd wserR acS

Iterations Complete Status
Ch o ya
C1 o >
Ch o ya
C1 o y
Ch o >
(G ] o *
6.10 / Tk8.6.10)
File: PostgreSQL TPROC-C Timed  Mode: Local  Row.Col: 0.0

E-3

Virtual User 2
Connecting to database tpce
Processing 1000000 transactions
with output suppressed
Connecting to database tpcc
Processing 1000000 transactions
With utput suppressed.
All asynchronous clients complete

Virtual User 5
Connecting to database tpcc
Processing 1000000 transactions
with Aunuf unnreesad

loading history file ... 48 events added
Main console display active (Tcl8.6.10 / Tk8.6.10)
[The xml is well-formed, applying configuration

(HammerDB-4.1) 49

Metrics = Autopilot

Virtual User 3
Connecting to database tpce
Processing 1000000 transactions
with output suppressed
Connecting to database tpcc
Processing 1000000 transactions
With output suppressed,

All asynchronous clients complete

Virtual User 6
Connecting to database tpcc
Processing 1000000 transactions

with oot sunnressad

Iterations Complete Status
C1 &1 4
Ch &1 v
C1 &1 v
(' 1 v
C1 1 v
G &1 ~
File: PostgreSQL TPROC-C Timed Mode: Local Row.Col: 0.0



Time Profiling for Response Times

e 2 Time Profiling Packages
o  Xtprof — all virtual users

o Etprof — first active virtual user

e Xtprof
o  Profile of all virtual user response times
o Summary of all virtual users

s s L T e
179324ms

>>>>> SUMMARY OF 4 ACTIVE VIRTUAL USERS

>>>>> PROC: NEWORD
CALLS: 253013  MIN:
P99: 4.628ms P95:
>>>>> PROC: PAYMENT
CALLS: 252926  MIN:
P99: 3.319ms P95:
>>>>> PROC: DELIVERY
CALLS: 25081 MIN:
P99: 7.967ms PO5:
>>>>> PROC: SLEV
CALLS: 25412 MIN:
P99: 4.685ms P95:
>>>>> PROC: OSTAT
CALLS: 25286 MIN:
P99: 3.018ms P95:

0.
2.

0.
1.

414ms
553ms

.183ms
.780ms

.589ms
.789ms

.699ms
.030ms

149ms
556ms

AVG:
P50:

AVG:
P50:

AVG:
P50:

AVG:
P50:

AVG:
P50:

1.
1.

0.
0.

: MEDIAN ELAPSED TIME :

375ms
092ms

.822ms
.544ms

.663ms
.352ms

.782ms
.594ms

696ms
400ms

MAX: 121.556ms
SD: 1951.917

MAX: 123.252ms
SD: 1855.444

MAX: 34.680ms
SD: 1244.199

MAX: 41.734ms
SD: 811.589

MAX: 123.539ms
SD: 2373.871

TOTAL:
RATIO:

TOTAL:
RATIO:

TOTAL:
RATIO:

TOTAL:
RATIO:

TOTAL:
RATIO:

347988.879ms
48.514%

208144.667ms
29.018%

66813.642ms
9.315%

45289.974ms
6.314%

17610.867ms
2.455%

i s T T R R T R e

Eile ¥ Edit ¥ Options ¥ Help ¥

= 2 & =u
Benchmark
¥ PostgreSQL
¥ ATPROCC
» HEschema Build
\d gDriver Script
ﬁ{)ptiuns
% Load
¥ #%virtual User
##0ptions
3§Create
o
» i tAutopilot
» #“Transactions
» iziMetrics
> %Mode
» #%Datagen
Oracle
5QL Server
Db2
MySQL

[SE S TP 1 B T COMPLETE

e

Script Editor  Virtual User Qutput  Transaction Counter = Metrics & Autopilot
Virtual User 1-MONITOR Virtual User 2 Virtual User 3

4 Active Virtual Users configured Initializing xtprof time profiler Initializing xtprof time profiler
TEST RESULT : System achieved Processing 1000000 transactions  Processing 1000000 transactions
84735 NOPM from 194844 with output suppressed, with output suppressed
PostgreSQL TPM

Gathering timing data from Active
Virtual Users... Calculating timings
Writing timing data to
/tmp/hdbxtprofile.log

Virtual User 4 Virtual User 5

Initializing xtprof time profiler Initializing xtprof time profiler

Processing 1000000 transactions  Processing 1000000 transactions

with Autnut cinnrecced with Autnit cinnreccad

Virtual User Iterations Complete Status
%1 C1 &1 v

LY C1 &1 v
g C1 &1 v
&4 = &1 v
A5 C1 &1 v

loading history file ... 48 events added

Main console display active (Tcl8.6.10 / Tk8.6.10)
The xml is well-formed, applying cenfiguration
(HammerDB-4.1) 49 %

File: PostgreSQL TPROC-C Timed Mode: Local Row.Col: 0.0 i



Variable Step Workloads

NOPM .

A

e Creates Variable Load Replica3
o Define in XML VUs Instance of VUs

o Pyramid of HammerDB Instances HammerDB

e Runsin CLI only il
o Primary Instance of HammerDB VUST
o Replica instances created
automatically and connect to primary VUST
o Timed delay of replica starts

e Start with “steprun” command

e Measure response times VUs
o Variations in performance

Replica2 Instance of HammerDB l VUs

l VUs

VUs

» Time




Performance Monitoring



CPU & Database Metrics

HammerDB Graphical CPU Monitor
e Visualization of CPU load

eg 50% CPU Average
o Could be 50% of all cores at 50%
o Could be 50% of cores at 100% and 50% at O

e Detect CPU imbalance

System & User CPU Ultliization

e |dentify Interrupt bottlenecks on individual
cores

e GUI Database Metrics for PostgreSQL in
progress




MySQ L Switch to a different mode:

[RO] InnoDB Buffers (? for help)

Dashboard InnoDB 1/0 ) ( Query List
InnoDB Buffers K InnoDB Lock Waits InnoDB Row Ops

Command Summary Locks

variables & Status

InnoDB adlocks Replication Status InnoDB Txns
InnoDB Err Open Tables User Statistics

MySQL 8.0.20+ recommended

innotop

p us
Toggle remental status display q innotop

o Improved Lock Scheduling

Switch the next connection

. . 3 %wltrf{w to the next server group / Quickly filter what you see
st se d w le aggre 10
Monitor InnoDB storage engine e ol S cmesrions

Edit configuration tings Clear quick-filters

any key to continuel]

Innotop

[RO] Quer (7 for help) lTocalhost,

Query

DELETE
SELE
CALL NEWORD
ting :00 UPDATE
pening tat 00: INSERT
statistics

21h, 8.91M QPS, 144/128/0 con/run/cac thds, 8.0.22

ntity WHERE

o_1d AND

reet

WHERE

times tamp
WHERE ¢_
VALUES

d



PostgreSQL

e PostgreSQL 13+ recommended
o Improved throughput

e pg_stat statements / pg_sentinel

% | AAS | backend type | wailt event type | walt event
e Fom - Fom - e et
48 | 28.00 | client backend CPU | CPU

12 | 6.82 | client backend LWLock | XactSLRU

11 | 6.18 | client backend LWLock | WALInsert

9 | 5.41 | client backend IPC ProcArrayGroupUpdate
o | 3.71 | client backend Client ClientRead

6 | 3.65 | client backend IPC XactGroupUpdate

5 | 2.82 | client backend Lock extend

2 | 0.94 | client backend LWLock ProcArray

1 | 0.35 | client backend IPC CheckpointDone



HPE LinuxKI

e LinuxKI Toolset
(Trace-based
performance
analysis tool)

e System level

analysis
o Beyond database
only statistics

MySQL - HammerDB

1.3.3 Trace Events of Top 10 Processes

[Prev Subsection][Next Subsection]---[Prev Section][Next Section][Table of Contents]
Analyzing Pid: 3180 Trace Records: 4327871 cmd: /usr/sbin/mysqld (mysqld)

Freq Percent Trace_type 64bit ElapsedT Max Ave
1898956 43.88% sys_enter

1387788 30.22% sched_yield 1 8.713 ©.8044 0.080801
469256 10.84% futex 1 3.888 ©.0037 0.080008
3408574 7.87% sched_wakeup

188886 4.36% sched_switch

121911 2.82% nanosleep 1 9.256 ©.9067 ©.080076
499 9.01% hardclock

MysQL - Sysbench
1.3.3 Trace Events of Top 10 Processes

[Prev Subsection][Next Subsection]---[Prev Section][Next Section][Table of Contents]
Analyzing Pid: 6134 Trace Records: 1786621 cmd: /usr/sbin/mysqld (mysqgld)

Freq Percent Trace_type 64bit ElapsedT Max Ave
742438 41.55% sys_enter

444924 24.90% recvfrom 1 0.578 9.0008 ©.000001
151728 8.49% sched_wakeup

149126 8.35% sched_switch

148348 8.30% sendto 1 0.365 9.00e5 ©.eeee82
148226 8.30% ppoll 1 5.559 9.0055 ©.000038
914 8.85% hardclock

821 9.85% futex 1 0.085 9.0054 ©.000le4
111 8.81% sched_yield 1 6.002 ©.86064 ©.800021

Errors

<]
1417

Errors

148226

146



Next Steps



Analytic Testing

TPROC-H for Analytics

Cloud Queries

Stream of 22 Complex Queries
PostreSQL Parallel Query
Columnstores

More complex skillset required

| Geomean of Queries

| Pawer @ size=
| Scale Factor

|Query 1

Query Z
Query 3
Query 4
Query 5
Query 6
Query 7
Query 8
Query 9
Query 10
Query 11
Query 12
Query 13
Query 1
Query 15
Query 16
Query 17
Query 18
Query 19
Query 20
Query 21

Query 22

155.449

105795.6873
3000
Pover Query Time
#1232
61744
BE2.31
18536
244.854
BA0E
245,088
241355
297.743
203635
43.257
200
3063
6359
W15
19,085
14167
402348
261811
189,412
44702
20,664

Natural Logarithm
5.199777978
3.946308483
£.504752138
522223388
5500662115
5.037075971
5501609169
5486268879
569625085
5316329176
376715907
5.298317367
4501619743
5097393974
5086095209
2 348502686
4.953600409
&.012122201
5.567622869
£.24292981
E.02603336
3028393056

HammerD B

Strearns &
Throughput Maximum Query Stream Time

Power Query Time

= LT
‘1 Al i

12385675502 BRISKTEEDAR

= Power Query Time




Published Benchmarks

Has someone already done a

performance study you can use?
o https://www.hammerdb.com/benchmarks.html

Have you published your findings for
other people to use?

Making database performance data open
source benefits all

tlammer) 2

About Download

Home

| HammerDB Benchmarks

Automating CLI Tests on Windows

plicate of this

How to Graph HammerDE Response Times

The HammerD8 workload d
to

wed from TPC-
cord the response times for
s that ...

HammerDE v2.3 event driven scaling

higher user ¢
Spn 1RN

I

Embed

HammerD8 v3.3 includes 3

Louis Imershein
@LouisPTC

Accelerated Database P...

This post compares the p...

radhat ram

Wiew on Twitter

Documentation Benchmarks Support GitHub Blog
2021
. Cztabaze F on Red Hat ise Linue 8.3 with Intsl loe Lake
= Design Guide — MySQL InnoDBE Cluster on Dell EMC FowerStore T
. for 2rd ion AMD EPYC P

Analyze Microsoft SQL Server Databases up to 1.38x 55 Fast with Amazen™ EC2 MSn

Instances Featuring 2nd Gen Int=k® Xeon@Sealable Processors
it bang for your buck with SQL Server on Azure Vs

Clones in Widware vSphere T

F Optimizations in\/Mware vSphere 7.0 U2 CPU Scheduler for AMD EFYC
Processors

Improve PostgreSQLE Database Performance by up to 1.21x with Google Cloud™ N2 Virtual
Mschine Instances Featuring 2nd Gen Intel@Xeon® Scalsble Pi

Accelerate Oracle Database with the Next-Gen FlashArmay/X
Improve MySQL™ Datsbase Performance by up to 1.21x with Google Cloud™ N2 High-
Memary Virtusl Machines Featuring 2ndGen Intel® Xeon® Scalable Frocessors
Improve MySQL™ Datsbase Performance wp to 1.68x with Amazon ™

Understanding

2 M5n Instances

Festuring 2nd Gen Int=k® Xeon@Sealable Processors

On MySQL™ Workloads, New Microsoft@Azur=® Dv4 Virtusl Machines with 2ndGen Intel®
Xeon® Scalable Processors Outperdformed Dv3 WMs by up to 1.53x

Get 1.53x More MySQL™ F by Selecting Newsr Microsoft® Azure® Edvd Virtus!
Mschines Featuring 2nd Gen Int=l@#Xeon® Sealable Processors

Handle up to 1.54x the MySOL™ Datsbase Transactions Per Minute with Amazon™ EC2 RS
Instances Festuring Znd Gen Int=i® Xeon®@Scalable Processors

AMD EPYC™ 7003 Series CPUs Set New Standard a5 Highest Performance Server
Processor

Better performance for less: AWS continues to beat Azure on SOL Server

Deliver bettar for transactional dstabase 3t 3 lower cost by chogsing
an Amszon EC2 RSb nce

 PostgreSQL with NOPM: The Daily 500 Users

Understanding Clones in Widware vSphere 7

Running Microsoft SQL Server 2018 on OpenShift using Red Hat OpenShift Container
Storage

Benchmarking Amazon ROS Graviton?

ESG Technical Validation: Maximize Databaze Efficiency and Performance in 3 Vilware

Envirgnment using 326G NWIie ower Fibre Channel

AMD Powered Supermicro A+ Servers Accelerate Oracle Datsbase 19¢ Perormance



https://www.hammerdb.com/benchmarks.html

Up Next v4.2

Jiang-Hua wants to merge 10 commits into  wec-council:master fTOM Jiang-Hua:master [°]

e MariaDB as separate database

(@)

(©)

TPROC-C and TPROC-H

Current support requires MySQL client
library

Future support MariaDB client
Opportunity to diversify workload

FEile ¥ Edit ¥ Options

= 8 & &
Benchmark
¥ MariaDB
¥ HTPROC-C
» EBschema Build
¥ [Driver Script
Lroptions
P Loac
» Svirtual User
» { tAutopilet
» #/Transactions
» [2lMetrics
» BiMode
» #Datagen
Oracle
SQL Server
Db2
MySQL
PostgreSQL

>

=R - S B SR

10
11
12
13
14
15

e

¥ Help ¥

{N} ~ ul .-ll Q MariaDB TPROC-C

Script Editor  Virtual User Qutput  Transaction Counter &  Metrics & Autopilot

#lusrlocal/bintclshB.6
#EDITABLE OPTIONS
set library mariatc| ;# Maria Library

global mariastatus

set total_iterations 1000000 ;# Number of transactions before logging off

set RAISEERROR "false” (# Exit script on Maria error (true or false)

set KEYANDTHINK “false” ;# Time for user thinking and keying (true or false)
set host "127.0.0.1" # Address of the server hosting Maria

set port "3306" ;# Port of the Maria Server, defaults to 3306

set socket "/tmp/mariadb.sock” ;# Maria Socket for local connections

set user "root" ;# Maria user

set password "maria” :# Password for the Maria user

set db “tpcc” ;# Database containing the TPC Schema

set prepare "false” ;# Use prepared statements

#EDITABLE OPTIONS:

Virtual User Iterations Complete

Status

loading history file ... 48 events added

Main console display active (Tcl8.6.10 / Tk8.6.10)
The xml is well-formed, applying configuration
(HammerDB-4.1-MARIA) 49 %

File: MariaDB TPROC-C Mode: Local

Row.Col: 0.0



Contribute to HammerDB on GitHub

Contribute to HammerDB
All source code open source

Documentation open source
o Docbook format
o Edit with any XML editor

Issues
Discussions
Binary releases

O Why GitHub? -~ Team Enterprise Explore

& TPC-Council / HammerDB

<> Code Issues 38

Marketplace Pricing

1 Discussions Actions

hammerdb

hammerdb.bat
hammerdbeli
hammerdbcli.bat
hammerdbws

hammerdows.bat

i=  READMEmd

HammerDB

Dax k Documen w1

Update versions, changelog and dat: 4.1

Fix missing SQL Server heading in Time Profile Log

Update ora_timeprofile variable for runstep compatib

Update versions, changelog and dat 4.1

Update versions, changelog and dat

Versian 3.0

Update versions, changelog and dat

Update versions, changelog and dat:

Version 3.2

Projects 1

Sign in ‘ Sign up |

£\ Notifications 1 Swar | 150 ¥ Fork 33

Wik Security

nsights

About

HammerDE Database Load Testing and

Benchmarking Tool
& www.hammerdb.com

M Readme
0

Releases 15

Latest )

Ty Version 4.0 (]

Contributors 12

03 ove
Ocas

Languages

Tcl




Thanks! ’

Any questions?

———






