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Oracle OLTP (Transactional) Load Testing

The documentntroduction to Transactional (OLTP) Load Testing for all Datapasédes a general

overview on the HammerDB OLTP workload and should be read prior to this database specific guide. This

guide gives you an introduction to conducting OLTP (Online Transaction Processkhgaagoon the

Oracle Database andlill equip you with the essentials for assessing theitgtof any system that runs the

Oracle Database for processing transactional workloads. On completion of this guide you will be able to run
detailed and comprehensive Oracle load tests. After building a basic skill set, you should be able to take a
systemfrom 'bare metal' to generation of a full performance profile within one day.

Database load testing is an adead skill and therefore failiarity with the Oracle Database and basic
Oracle DBA skills are assumed. You should already be able to create, administer and connect to an Oracle
database.If you do not have these skillsdcommend start with amntroduction toOracle
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Test Network Configuration

The database server to be testeéd known as the System UndesT (SUTinstalled and configured with the
Oracle databaseThis SUT may run on any chosen platform and does not have to be the same operating
system as the HammerDB clienfou also require @&d generation server to run HammerDBstalled with

the HammerDB software and a compatildeacle clientlt is recommended to use the p@nfigured
HammerDBsoftware for 64bit Linux or Windows. Typically the load generation server is run on a separate
system from the SUT with the load generated across the network. It is possible to run HammerDB on the
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same system as the SUT however this will be expected to produce different results from a network based
load. Both the SUT and the load generation semvay be virtualizear container databasealthough
similarly results may differ from a native hardware based installation.

Note for Oracle on Microsoft Windows Users

If running Oracle workloads with HammerDB on Microsoft Windows (these iBED@¢OTapply to Linux) it
is essential to be aware of 2 known Oracle bugs:

1. Itis mandatory tdJPDATE YOUR SQLNET.fil&én your HammerDB Windows client to disable
the diagnosability infrastructure fabracle Bug #12733000

2. If running the 32bit client on 64bit windowsOracle bug#3807408means you either need to apply
a patch on both client and server or move the installation from theefault directory.

Please read th@stallation guiddor instructions on how to make these changes.

Load Generation Server Configuration

The most important component of the load generation server is the server proc@ssooverall load
generation server capacity raged depends on the system capabilities of the $UU3.recommend to use

an up to date multicore processddlammerDBs a multithreaded application and implicitly benefits from a
multicore server CPUTo determine whether CPU capacity is sufficient for testing you can monitor the CPU
utilisation withHammerDBMetrics. CPU utilisation reaching 100% is an indication that the CPU doetthe
generation server is limiting performandamad generatiormemoryrequirements are dependent on the
operating system configuratiofulimit ) and the rumber of virtual users created with each virtual user
requiring its own oracle client. Typically sergizing guidelines should be within the limits expected to
ddzLILIR2 NI | NBFf dzaSNJ O2dzy i ® adz GALI-Bt H@2$R ASWHBMNI dzM]
enabled within HammerDB to exceed the capacity of a single load generation clienmadaBconsumes
15MB of disk gace and you will also need to have installed a compa@iséele client. All Oracle database
installaions include an Oracle client and you afewe the option of installinthe Oracle Instant Clierfor a
license free installationThe load generation server does not need to bening the same version of Oracle

as the SUT.

SUTDatabaseServerConfiguration

The database servarchitectureto be tested must meet the standard requirements for an Oracle Database
Server. Oracle can be installed on aapported operating system, there is no restriction on the version of
Oracle thatisrequired. To run a HammerOE. TP testhere are minimunSUTrequirements in memory

and I/O (disk performancea)etermined by the capabilities of the CPUs instatedrevent these

components being a bottleneck on performané®r a configuration requirinipe minimal level of memory

and I/Oto maximize CPU utilization keying and thinking time shoulsebéo FALSE (keying and thinking

time is detailed later in this guide). To achieve fus should aim to craa a schema with approximately
200-250 warehaises per CPU socket so for example-800 warehouses for a 2 socket system and-800

1000 for a 4 socket system. As long as it is not too small resulting in contention the schema size should not
significantly impact results.You should have sufficient memy to cache as much of your test schema in
memory as possibléf keying and thinking time is set to TRUE you will need a significantly larger schema
and number of virtual users to create a meaningful system IBadluctions in memory will place more
emphasis on the I/O performanacaf the tablespace containing the schemlaithe db_cache_size is

sufficient most of the data will be cached during an OLTP test and 1/O to the data area will be minimal. As a
consequence the key I/O dependency will be to thadaréogsfor both bandwidth and sequential write

latency. ModernPCleSSDsvhencorrectly configured have been shown to provide the capabilities to

sustain high performance redo.
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Installation and Configuration

This sections describes tpeocedure to instaland configure the Load Generation Server andSh&
Database Server.

Load Generation Server Installation

On the Load Gemation Serverefer to the dedicatedHammerDBnstallation Guide

Load Generation Server Configuration

AllofHammerDEQa ¢2NJ Ay 3 RIGF OFy 0SS #Wwiwistizithg 3 YSydz 2 LJ
HammerDBiome directory there is a configuration file called config.xml that is read on starttipisin

file you can preset yauschema build and driver configuratiohg editing the xml filavithout having

to change the data manually. If your xml file is well formed your viasalill be applied to

HammerDBvhen you selected the menu options.

<?xml version="1.0" encoding="utf - 8"?>
<hammerdb>
<rdbms>QOracle</rdbms>
<bm>TPG C</bm>
<oracle>
<service>
<system_user>system</system_user>
<system_password>manager</system_password>
<instance>oracle</instance>
</service>
<tpcc>
<schema>
<count_ware>1</count_ware>
<num_threads>1</num_threads>
<tpcc_user>tpce</tpcc_user>
<tpcc_pass>tpce</tpcc_pass>
<tpcc_def_tab>tpcctab</tpcc_def tab>
<tpcc_ol_tab> tpcctab</tpcc_ol tab>
<tpcc_def_temp>temp</tpcc_def temp>
<plsql>0</plsql>
<directory>
</directory>
<partition>false</partition>
<tpcc_tt_compat>false</tpcc_tt_compat>
</schema>
<driver>
<total_iterations>1000000</total_iterations>
<raiseerror>false</raiseerror>
<keyandthink>false</keyandthink>
<checkpoint>false</checkpoint>
<oradriver>standard</oradriver>
<rampup>2</ rampup>
<duration>5</duration>
</driver>
</tpcc>
X

SUT Database Server Installation

You should have th@racle databaseoftwareinstalled and a test database creatadd runningDuring the
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installation make a note of your system user password, you will need it for the test schema création.
may at your discretion use an existing database howplease note that HammerDBad testing can drive
your system utilization to maximum levels atiérefore testing an active production system is not
recommended.

After your database server is installed you shotrelate a tablespace into which the test data will be
installed allowing disk space according to the guide previously in this documemtxdraplethe following
shows creating the tablespacetime ASMdisk group DATA

SQL> create bigfile tablespace tpc ctab datafile '+DATA' size 100 g;

Network Connectivity

Youmustbe able toconnect from your load generation server to your SUT databaseer across the
networkusing Oracld NS This will involve successtidnfiguration of your listeneon the SUT database

server and the tnsnames.ora file on the load generation seXaar.can troubleshoot connectivity issues

using the ping, tnspingnd sqglplus commands on the load generation client and the Isnrctl command on the
SUT databasserver For example auccessfulnsping test looks as follows:

[oracle@MERLIN ~]$ tnsping PDB1

TNS Ping Utility for Linux: Version 12.1.0.1.0 - Productiono n2l1 - MA¥
2014 05:40:49

Copyright (c) 1997, 2013, Oracle. All rights reserved.

Used parameter files:
/u0l/app/oracle/product/12.1.0/dbhome_1/network/admin/sginet.ora

Used TNSNAMES adapter to resolve the alias

Attempting to contact (DESCRIPTION = (ADDRESS = (PROTOCOL = TCP)(HOST =
merlin)(PORT = 1521)) (CONNECT_DATA = (SERVER = DEDICATED) (SERVICE_NAME
= pdbl )))

OK (30 msec)

Note that where the instant client is being usexd the load generation servgou should configure the
TNS_ADMIN environmewmariable to the location where theassnames.ora and sqlnet.ora files are installed.

When you have installed the load generation server and SUT database and have verified that you can
communicate between them using Oracle TNS you can proceediltting a test schema.

Creating the Test Schema

Tocreate the OLTP test schema based onTtREC specificationyou will need to select which benchmark
and database you wish to use by choosing select benchmark from und@ptiens menwr under the
benchmark treeviewTheinitial settings are determined by the values in your config.xml filthe
benchmark treeview shows another database then dowdliek on Oracle to show the option to switch to
Oracle and TRC, if Oracle and TR€is shown doubleight-click to display the option to switch to THRC

Select Oracle and TRCam press OK as shown in Figtre



Benchmark Options S

i Benchrnark Options
& [Oracle s TFC-C
TFC-H
Fdw SGIL
Fostgre Sl
Redis
Ok Cancel

Figurel Select Benchmark

To create the TRC schema select the TRCschema options menu tab from thenchmark treevievor the
options menu This menu will change dynamically according to your chosen database.
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Figure2 SelectSchemaDptions
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the values according to the database where the schema will be built.

Oracle TPC-C Build Options S
2 Build Options
Oracle Service Mame : FDE1
Systern User - aystem
Systern User Password :|oracle
TFC-C User | tpcc
TFC-C User Fasswaord : |tpoc
TPC-C Default Tablespace : tpectakh
Orer Line Tablespace :
TFC-C Temporary Taklespace © | temp
TimesTen Databasze Compatible :
Fartition Orcler Line Takle ©

Murnker of YWarehouses : | 1 |
g

T

Wirtual Users to Build Scherna :

Lse PLASGL Server Side Load :
Server Side Log Directory

Ok Canicel

Figure3 Build Options

Build Options

The Build Optiowalues have the following meanings

Oracle Service Name

The Oracle Service Name is the service name that your load generation server will use to connect to the
database running on the SUT database server. You verified connectivity to this service name previously in
this document.

System User

w

¢ KS & &e adi duser witizsySexilevel privileges

System User Password
¢KS aeadSyYy dzaSNJ LI aag2NR Aa GKS LI aag2NR F2N GKS
system user already exists in all Oracle databases and has the necessary permissions to creat€ the TPC
user.

TPGEC User

The TP user is the namef @ user to be created that will own the T®®Gchema. This user can have any
name you choose but must not already exist and adhere to the standard rules for naming Oracle users. You
may if you wish run the schema creatiomultiple times and have multip[EPGC schemas created with
ownership under a different user you create each time.

TPCC User Password

The TP& user passwond the password to be used for the FTEQiser you create and must adhere to the
standard rules for Oracle user passwoitbu wil need to remember the TRC user name and password for
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running the TP driver script after the schema is built.

TPCC Default Tablespace

The TP default tablespace is the tablespace that will be the default for theCT&§&r and therefore the
tablespace to be used for the schema creation. The tablespace must have sufficient free space for the
schema to be created.

Order LineTablespace
LT GKS dbdzYoSNJ 2F 2| NBK2dzaSaé Fa RSAONAROSR 0St29¢
¢l 0f S¢beémnks AcAW. If this is selected then the option to select a different tablespace for the

Order Line table only becomes active. For high performance schemas this gives the option of using both a
separate tablespace and memory cache for the order lildetavith a different block size.

TPCC Temporary Tablespace
The TP temporary tablespace is the temporary tablespace that already exists in the database to be used
by the TPEC User.

TimesTen Database Compatible

When selected this optiomeans that the Oracle Service Name should be a TimesTen Data Source Name
and will grey out norcompatible options. See th@racle TimesTen OLTP Load Testing Suppleorent
detailson configuring TimesTen tests.

Partition Order Line Table

When more than 200 warehouses are selected this option uses Oracle partitioning to divide the Order Line
table into partitions of 100 warehouses each. Using partitioning enables scalability Hqudrigrmance
schemas and should be considered with using a separate tablespace for the Order Line table.

Number of Warehouses

The Number of Warehouses is selected by a slider. Fofiieg you may click either side of the slider to
move the value byt. You should set this value to number of warehouses you have chosen for your test
based on the guidance given previously in the section SUT Database Server Configuration.

Virtual Users to Build Schema

TheVirtual Users to Build Schensathe number of Virtual Users to be created on the Load Generation
Server that will complete your muithreaded schema buildvou should set this value to either the number

of warehouses you are going to create (You cannot set the number of threadsttlmavethe number of
warehouses value) or the number of cores/Hydrreads on your Load Generation Seryeyou have a
significantly larger core/Hyperhread count on your Database Server then also installing HammerDB locally
on this server as well taun the schema build can take advantage of the higher cotet to run the build

more quickly

Use PL/SQL Server Side Load/Server Side Log Directory

The PL/SQL Server Side Load option enables you to use a build written in PL/SQL run entirely on the
Datalase Server with logging taking place in the Server Side Log Directory. However this build is single
threaded and the Clierbide load offers significantly higher performance and therefore is the preferred
method for schema creation

Starting the Schema Bld
When you have completed your Build Optiattick OK to store the valugsu have entered. For a
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permanent record the values can be entered directly into the caxfigfile. On starting HammerQBe
schema options will already contain the values you have entér the corresponding fields.

To begin the schema creation at the buttons in the top level window click the "Create TPC 'Schtoma
or select build from the treeview. Both aghown aghree coloured boxes and "Create TPC Schema"
appears in the information box when moused over.

HammerDB - 0 X
File w | Edit w | Options w | Help W
r e w ) o i g | i
W | | 2|8 |0 4| | & | w28
Benchmark = Seript Editor
- Oracle 1

— TPC-C
— % Schema Build

w* Options
o Build
I B Driver Seript \\ =

[» B2 virtual User
[» 5 sutopilot
I #lransactions
[ gMnde
SOL Server
My SaL
PostareSQL = (] »

Wirtuzl User Iterations Cormplete Status

loading historp £ile ... 0 ewents added ]
Main console displap active (Tcl3.6.0 / Tks.6.0)

The xzml in config xml iz well-formed, applping wariables

(HammerDE-2, 163 1 %

-

File: Mode: Local  Fow.Cal: 1.0 7

Figure4 Create Schema

On clicking this button a dialogue box such as the simown in Figure &ppears

Create Schema x

@ Ready to create a 10 Warehouse Oracle
TPC-C schema
in database PDE1 under user TPCC in
tablespace TPCCTAB?

Wes Mo

Figure5 Confirm Schema

When you click YddammerDBwill login to your chosen service nhame with a monitor thread as the system
user and create the user with the password you have chosen. It will then log out and log in again as your
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chosen user, create the tables and then load the item table detarb waiting and monitoring the other

threads. The worker threads will wait for the monitor thread to complete its initial work. Subsequently the

worker threads will create and insert the data for their assignagehouses as shown in figure Bhere are
no intermediate data files or anual builds required, HammerD8Il both create and load your requested
data dynamically. Data is inserted in a batch formatjotimal network performance.

HammerDB
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[» i virtual User
[ 4% autopilot
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MySEL Waiting for Monitor Thread...
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£ 1

=l m ;n & W M

1
1
1
1
1
1

loading historp £ile ... 0 ewents added
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The xzml in config xml iz well-formed, applping wariables
(HammerDE-2, 163 1 %

- 0O X
y w | i TPC-C creation
i W
Wirtual User 2 Wirtual User 3 =
‘Waiting for Manitor Thread. .. Waiting for Monitor Thread...
Loading 2 Warehouses start:1 end:2 Loading 2 Warehouses start:3 end:4

Start:Thu May 22 04:33:04 EDT 2014 Start:Thu ey 22 04:32:59 EDT 2014

Loading Yarehouse
Loading Stock Wid=1

Wirtual User 5
‘Waiting for Monitor Thread. .

Loading ‘Warehouse
Loading Stock Wid=3

Wirtual User 6
‘Waiting for Monitor Thread .

Loading 1 Warehouses start'6 end 6 Loading 1 Warehouses start:7 end:7 hd
»
Complete Status =
0 R
0 R
0 R
0 R
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0 2
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-

File: TPC-C creation Mode: Local  Row.Coal: 1.014

Figure6 Schema Building

When the workers are complete the monitor thread will cretite indexes, stored proceduresd gather
the statistics When the schema build is complete Virtual Useiilldisplay the message TPCC SCHEMA
COMPLETE and all virtual users will show that theypleted their action stcessfully as shown in figure 7




i Options
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Drriver Script
irtual User

loading historp file ...

HammerDB
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Figure7 Schema Build Complete

Press the button to destroy the virtual userssi®wn in figure &And clear the sipt editor as shown in
figure 8.
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HammerDB
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Figure8 Schema Creation End

The TPECschema creatioscript is a standard HammerBBBript like any other so you can save it, modify it

and rerunit just like any other HammerD&ript. For example if yowish to create more than the-2000
warehouses avhible in the GUI you may notice thiie last line in the script calls a procedure with all of

the options that you gave in the schema options. Therefore change the second value to any number you like
to create more warehouses, for example the following will create 10000 warehouses.

do_tpcc system oracle PDB2 10000 tpcc tpcc tpectab tpcctab  temp O /tmp false false 8

Similarly change any other value to modify your script. If you have made a mistake simply close the
application and run the following SQL to undo the user you have created.

SQL>dro p user tpcc cascade;

When you have created your scheyau can verify the contents witBQL*PLUS or your favourite admin
tool as the newly created user

SQL> select thame, tabtype from tab;

TNAME TABTYPE
HISTORY TABLE
CUSTOMER TABLE
DISTRICT TABLE
ITEM TABLE
WAREHOUSE TABLE
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STOCK TABLE

NEW_ORDER TABLE
ORDERS TABLE
ORDER_LINE TABLE

9 rows selected.

SQL> select * from warehouse;

W_ID W_YTD W_TAXW_NAME  W_STREET 1
W_STREET 2 W_CITY W_W_ZIP

1 773095764 .11 4ROmUe rM8f7zFYdx
JyiNY5zg1gQNBDO v2973cROIFSJ0z OF 374311111

SQL> se lect index_name, index_type from ind;

INDEX_NAME INDEX_TYPE
IORDL IOT - TOP
ORDERS_I1 NORMAL
ORDERS_I2 NORMAL
INORD IOT - TOP
STOCK_I1 NORMAL
WAREHOUSE_ |1 NORMAL
ITEM_I1 NORMAL
DISTRICT_I1 NORMAL
CUSTOMER_I1 NORMAL
CUSTOMER_I2 NORMAL

10 rows selected.
SQL>
SQL> select object_name from user_procedures;

OBJECT_NAME

NEWORD
DELIVERY
PAYMENT
OSTAT
SLEV

You can also browse the stored procedures you have createdkin@pin the creation sqgut. At this point

the data creation is complete and you are ready to start running a performanceBe$tre doing so it is

worth noting that the schema has been designed in order that you can run multiple tests and it will return
the same results. Yaherefore do not need taecreate yourschema after every run for consistent results.
Conversely if you do wish to recreate your schema for such a reason as you have exhausted your available
tablespacespace the results of tests against different sizes are comparable. You can monitor the amount of
space you have used in your schema with a statement such as follows:

SQL> select sum(bytes)/1024/1024 as MB from user_segments;
MB
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838. 125

Pre-Testing and Planning

After schemacreation but before you start running measured tests an important phase #eptimg and

planning. Preestingisaphase f a2 1y2¢6y I a WiSadAiy3

iKS

iSadaqQs A

optimal swtem, operating system and Oracle configuration which you then document and hold consistent
for a series of tests.rB-testing enables you to ensutkat your configuation is suitable for testing and the
time invested will generate valid results. Ressting also enables you to gefamiliarity with the HammerDB

RNA S NI & ONR LI

aSG30AY3a haviidRyouF scheind datéd cached inthé bulidr cach& S O

before beginning an extended sequence of tesigice you are satisfied with your teggimonfiguration you
should then thoroughly plan your measured tests to ensure that all of your tests and results are fully

documented.

To begin preestingselect the TP schema options menu tab from the top leBeinchmarkmenuor the
Driver Script Options from the treevieag shown in Figure. 9
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= W E Driver Serint

* Options

- Oracle 1
b Load
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~\— =
I #lransactions
[ gMDde —
SCIL Server = |17 »

Wirtual User Iterations Caomplete Status

loading historp £ile ... 0 ewents added

Main console displap active {Tcl®.&.0 / Tk#.6.0)

The xml in config xml iz well-formed, applping wariables

Ercor in Virtwal vser 1@ ORA-1215%4: THS:cowld not resolwe the comnmect identifier specified

(HammerDE-2, 167 1 %
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Figure9 SelectSchema Options
At this stage your focus is now on the options given under the section Driver Ops@mown in Figure 10
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Minutes for Test Duration

Ok Cancel

Figure10 Driver Options

Driver Options

Under the Driver Options section you haWeacle Service Name, System User, System User Passwofd, TPC
User, TPEC User Password and TimesTen Database Compatible options all identical to the options set for
the schema build.

Oracle Service Name/Systenskr Password

The Oracle Service Name and System User Password detailed under the Build Options of the Schema
Options page is shown as the systemconnect value in the Driver Script. When running the AWR Snapshot
Driver Script systemconnect defines the coangtring for the system user to login to the database with
suitable privileges to take the AWR shapshots.

Oracle Service Name/TRPC User/TP@ser PassworlimesTen Database Compatible

The values of the Oracle Service Name,-CR&er and TPdser Passwordetailed under the Build Options
of the Schema Options page is shown as the connect value in the Driver $higpvalue defines the
connect string for the user who owns the FE&hema.As long as you can connect to Oracle with
SQL*PLUS using exactly the sanmenect string then HammerD#ill also be able to connect. If having
difficulty connecting with HammerDi#Ben troubleshoot with the normal tools as described previously such
as tnsping to resolve the connectivity issuBge the TimesTen supplement for TimesTen configuration
details.

TPCC Driver Script

Under TPE& Driver script you have the option of choosing either the Standard Driver Script or the AWR
Snapshot Driver Sctiprl his choice will dynamically change the Driver Script that is loaded when thé TPC
Driver Script menu option is chosen. The Standard Driver &srgftown in figurélis ascript run by all
virtual users. Tis script should be chosen whgou wish tocreate a loadigainst the databasand view the
transaction rate but do not wish to run a timed test or wish to time the tests manually yourself.

Standard Driver Script may be run with Virtual User Output turned on, which will display all of the
information each virtual users processes or with Virtual User Output turned off to be able to observe the
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transaction rate onlyYour additional DriveDptions choices are populated in the EDITABLE OPTIONS
section.

Script Editor
#liusrlocalbinitclshs 6 =

1

2 |if [catch {package require Oratel} | { error “Failed to load Oratel - Oracle OCI Library Error™}
3 HFEDITABLE CIPTICIR Sttt i 3 R 3 3 SR R

4 |set total_jterations 1000000 ;# Mumber of transactions before logging off

3 et RAISEERROR “falze” # Exit script on Oracle error (true or false)

B |set KEVANDTHIME "falze” ;# Time for user thinking and keying (true or false)

v zet connect tpectpee@PDET (# Oracle connect string for tpo-c user

G |#EDITABLE DFTICIR St RN

9 |#RANDOM MUMEBER

10 Jproc RandomMNumber §m b} freturn [espr GntdEm+randd 05 b1 -Fm

11 [#3TANMDARD S0L

12 lproc standsgl { curn sgl H

13 Jset ftch ™

14 Jif {[catch {orasgl $ourn $eol) message]) |

15 lerror "30L statement failed: $=ol  fmessage”

16 [ielse |

17 lorafetch ficurn -datasvariable outpot

18 Jwhile { [ oramsy $ourn ] =0}

19 llappend ftok foutpot

20 Jorafetch ourn -datavariable output -

F
-

Figurell Standard Driver Script

Instead of the Standard Driver Script you can select the AWR Snapshot Drive®AS@hmwn in Fige 12

this produces a number of additional options. Ybowd select the AWR Snapshot Driver Scripeémyou

wish to run timed tests and have Hammer@iBie these tests, measure the results, report on an average
transaction rate for a period of time and generate AWR information for that test. With the AWR 8hapsh
Driver Script the first virtual user will do the timing and generate the results with the additional virtual users
running the workload, therefore you should always select the number of desired virtual users + 1 when
running the AWR Snapshot Driver gtri-or example if you wish to measure a load generated by two

virtual users you should seletttree virtual users before running the script. Additionally the AWR Snapshot
Driver Script is designed to be run with Virtual User Output enabled, this ensiatethé information

gathered by the first virtual user on the transaction rates and AWR report numbers are correctly reported.
Whilst running the AWR Snapshot Driver Script virtual user output for the virtual users generating the load
is suppressed.

Seript Editor

#lusrdocalibindtclshs 6 =
if [catch {packadge reguire QOratel} | | errar “Failed to load Oratel - Oracle OCI Library Error™ )
HAWE SMNAPSHOT DRIVER 5T R I P TH#S S 33 3 R SR
#THIS SCRIFT TO BE RUM "WITH WIRTUAL USER QUTFUT ENABLED
HEDITABLE QP TIO N S 3 R S R R S R R SR R
zet total_iterations 1000000 ;# Number of transactions befare logding off
et RAISEERROR “falze” # Exit script on Oracle errar (true or false)
et KEVANDTHIME “falze™ # Time far uzer thinking and keying (true or false)
set CHECKFPOINT “false” ;# Perform Oracle checkpaoint when complete (true or false)
zet rampup 2; # Rampup time in minotes before first snapshot is taken
set duration 3; # Dwuration in minutes befare second AWE shapshot is taken
zet mode "Local” ;# Hammer DE operational mode
set timesten "false” # Database is TimesTen
zet aysterconnect systerioraclecE FDET # Oracle connect string for syatern user
set connect tpoctpec@ PDET # Oracle connect string for tpo-c user
HEDITABLE DIPTICH M Skt dh i db i d i i G R B S 3 B R S R R B R R R
#CHECK THREAD STATUS
proc chk_thread )
set chk [packade provide Thread)
it {[string lenoth $ohkl} | -

Lin Rt Bm R B R LR ]

— O

[imm R s R RS FE Y B

Fe
=

Figure1l2 AWR Snapshot Driver Script

For both the Standard Driver Script and AWR Driver Script the further options selected within the Schema
Options window are enteredutomaticallyinto the EDITABLE OPTIONS section of the driver script as
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follows:

Total Transactions per User

Total transactions per usés reported as total_iterations within the EDITABLE OPTIONS section of the driver
script. This value will set the number of transactions each virtual user will process before logging off. You
can use thisalue to determine how long the virtual user will remain active for. The length of time for

activity will depend upon the performance of the Database Server under test. A higher performing server
will process the defined number of transactions more quithkin a lower performing one.

It is important to draw the distinction between the total_iterations value and the Iterations value set in the
Virtual User Options window. The Iterations value in the Virtual User Options window determines the
number of timeghat a script will be run in its entireityl'he total_iterations value is internal to the TEC
driver script and determines the number of times the internal loop is iterated ie

for {set it 0} {$it < $total_iterations} {incr it} { ... }

In other words itotal_iterations is set to 1000 then the executing user will log on once execute 1000
transactions and then log off. If on the other hand Iterations in the Virtual User Options window is set to
1000 and total_iterations in the script set to 1 then the ax@ny user will log on execute one transaction
and then log off 1000 times. For the FE@river script | recommend only modifying the total_iterations
value.

When running the AWR Snapshot Driver Script as the test is timed you should ensure that ther nEimb
transactions is set to a suitably high vale to ensure that the virtual users do not complete their tests before
the timed test is complete, doing so will mean the you will be timing idle virtual users and the results will be
invalid. Consequently is acceptable when running timed testo set the Total Transactions per User to a

high value such as 10000@68e default valuepr more to ensure that the virtual users continue running for

a long period of time, When the test is complete you can stop the test running by stopping the virtual users.

Exit on Oracle Error

Exit on Oracle Error is shown as the parameter RAISEERR®®iiver ScripRAISEERROR impacts the
behaviour of an individual virtual user on detecting an Oracle error. If set to TRUE on detecting an Oracle
error the user will reprt the error into the HammerDBonsole and then terminate execution. If set to

FALE the virtual user will ignore the error and proceed with exeawithe next transaction. It is therefore
important to be aware that if set to FALSE firstly if there has been a configuration error resulting in repeated
errors then the workload might not beported accurately and secondly you may not be aware of any
occasional errors being reported as they are silently ignored. | recommend runnitespsavith

RAISEERROR set to TRUE to ensure a configuration is valid before setting it to FALSE fedaestasu

Keying and Thinking Time

Keying and Thinking Time is shown as KEYANDTHINK in the Drivei §ceogintroduction to the
importance of keying and thinking time is to read the IP€pecification. This parameter will have the
biggest impacbn the type of workload that your test will take.

TIP: The most commortonfiguration erroris to run a test with Keying and Thinking Time set to False with
too many virtual users for the schema created. One virtual user without keying and thinkingitime
generate a workload equivalent to many thousands of users with keying amkdrigitimeenabled

Keying and thinking time is an integral part of an d@figPAC test in order to simulate the effect of the
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workload being run by a real user whakes time to key in an actual order and think about the output. If
KEYANDTHINK is set to TRUE each user will simulate this real user type workloadalArP&tic

benchmark implements 10 users per warehouse all simulating this real user experiencstzodd

therefore be clear that the main impact of KEYANDTHINK being set to TRUE is that you will need a
significant number of wahouses and users in order g@nerate a meaningful workloaghd hence an

extensive testing infrastructure. The positiveesid that when testing hundreds or thousands of virtual

users you will be testing a workload scenario that will be closer to a real production environment. Whereas
with KEYANDTHINK set to TRUE each user will execute maybe 2 or 3 transactions a mihatéd/oots
underestimate the radicalifference that setting KEYANBINK to FALSE will have on your workload.

Instead of 2 or 3 transéions each user will now execute tens of thousands of transactions a minute. Clearly
KEYANDTHINK will have a big impadhemumber of virtual users and warehouses you will need to
configure to run an accurate workload, if this parameter is set to TRUE you will need at least humdreds
thousands of vitial users and warehouses, if FALSE then you will need to begin te#hirigor 2 threads,
building from here up to a maximum workload with the number of warehouses set to a level where the
users are not contending for the same data. A common error is to set KEYANDTHINK to FALSE and then
create hundreds of users for an iaititest, this form of testing will only eitit contention for data between
users and nothing about the potential of the system. If you do not have an extensive testastriture

and a large number of warehouses configured then | recommend settinN{HWINK to FALSE (whilst
remembering that you are not simulating a real T®§/pe test) and beginning your testing with 1 virtual

user building up the number of virtual users for each subsequent test in order to plot a transaction profile.

Checkpoint whe@ Complete

The Checkpoint wheromplete option isshown as CHECKPOINThe Driver ScriptThis option is only
available in the AWR Snapshot Driver Script and cahsegirtual Users to finish running the test and
execute a full Oracle Checkpoint didfile switch on the database being testethen a test is complete.
For consistency between tests this option to do a checkpoint is strongly recommenuisdzalue is of
particular use when running the AWR Snhapshot script in Autopilot Modeledtheckpaits can occur for

a number of reasons one of which is for a logdilétch (although it is dependent on database version and
configuration whether Oracle does a full checkpoint for a log file switch). When running a Hamiestr®B
a checkpoint occurs ghadditional system utilisation for the DBW&tivity writing changes from the buffer
cache in memory to the database files can be intensive. You should therefore ensunéhérarunning
comparative tests that the number of checkpoints during a testcargsistent. It can be any number from
zero upwards but it is important to keep the number of checkpoints the same

TIP: If you wish not to checkpoirdt allduring a test (for example if you are constrained on 1/O) it is
essential that you size your redo logs large enough to complete a full test without generating more redo
than the size of a single redo log fikou can determine the redo rate per seconahfrthe Redo Size

section of the Load Profile your AWR report and use this value to calculate the redo generated for the
duration of test. For example if you determine that you generate 5 Gigabytes of redo per minute each redo
log file needs to be greatehan 25 Gigabytes to prevetriggering a log file switcbheckpointduring a test.
Additionally the number of log files are important. If the next log file in sequence is not @etieeto

v$LOG) a log file switch will not trigger a full checkpointthedefore the DBWRactivity will be not be as
intensive as a full checkpoint until the next in sequence is active.

Choosing to checkpoint when completauses the intensive activity related to a checkpoint to occur
outside of the time a test is condigd and does a log file switch resetting the redo back to the start of the
next logdfile in the group for the next test. When running in Autopilot mode this ensures that you have
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control over when Checkpoints will occur even though you are running testtendad.

Minutes of Rampup Time

The Minutes of Ramup Time is shown as rampup in the Driver Sidngrampuptime defines the time in
minutes for the monitoringirtual userto wait for thevirtual usersrunning the workloado connectto the
databaseand build up the transaction ratey caching data in the database buffer catiedore taking the
first snapshot and timing the tesThe rampup time should be sufficiently long enough for a workload to
reach a steadyransaction rate before the first snapst is taken.

Minutes for Test Duration

TheMinutes for Test Duration is shown as duration in the Driver Script. The test duration defirt@ag¢he
of the test measured as the time the monitor thread waits after the first snapshot before taking thedecon
one to signal the test is completand the active virtual users to complete their workload.

Mode Options

The mode value is takdrom the operational mode settinget under the Mode Options menu tab under
the Mode menu If set to Local or Master thehé monitor thread takes snapshots, if set to Slave no
shapshots are taken. This is useful if multiple instenof HammerDRBre running in Master and Slave mode
to ensure that only one instance takes the snapshots.

When you have completed defining the o Options kick OKto save your valuesAs noted previously
under the section Load Generation Server Configuration you can also enter these valuhs itdnfig.xml
file to savea permanent record of your values for gpepulating the alues after restarting HammerDB

Loading the Driver Script

Once you have selected and saved your driver optiortier the Benchmark Menu select FRGnd TPC
Driver Scripbr select Load from the treevieasshown in Figure 13
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Figurel3 Select Driver Script

This will populate the Script Editor window with tgver script shown in Figure 11 or &42cording to

whether the standard or AWR driver script is chosen. These scripts provide the intefamtiothe Load
GenerationServer to the schema on the SUT Database Server. If you have correctly configured the
parameters in the Driver Options section you do not have to edit in the script. If you so choose however you
may also manually edit thealues given in the EDITABLE OIRH section. Additionally the drivecripts are

regular HammerDBcripts and a copy may be saved externally and modified as you desire for a genuinely
Open Source approach to load testing.

PreTest 1 Verifyinghe Schema

Figure 14shows a successfullgddedStandard Driver Script which provides a useful first test against a
newly created TRC Schema.
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#iuzrlocalbinitelshS 6

if [catch jpackage require Oratel} ] error “Failed to load Oratel - Oracle OCI Likrary Ereor™ p

#EDITAELE OFTION

TPC-C

set total_iterations 1000000 ;# Mumber of transactions before logging off
set RAISEERROR "falze” # Exit script on Oracle error (true or falze)

st KEWANDTHIME “falze” ;# Time for user thinking and keying (true or falze)
set connect tpectpecdE@PDET [# Oracle connect string for tpe-c user
#EDITABLE OFTION

#RANDOM MUMBER
proc Fandomhomber m b} Feturn fespr dnteSmerand FeE b+ -Sman;
#STAMDARD SOQL

. 12 |proc standsgl { curn sdl ¢
b G sutopilat 13 |set fteh ™
: 14 lif {[cateh jorasgl Fourn Fsolf message]) |
T i
b j ransactions 15 lerror "S0OL statement failed: $2ql : $message”
I 659 Modde 16 [ielse
17 |orafetch $curn -catavariatile output
Sl Server 18 Jwhile { [ oramsy $ourn | ==07}1
My SEL 19 llappend fteh $outpot
20 |orafetch $ourn -datavariable output
PostgreSQL = |17
Wirtuzl User Iterations Cormplete
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Figurel4 TPCC Driver Script

In this example we will create two virtual users and choose to display their output to verify the schema and
database configuration. To do this Under fptionsmenuor from the treeview as shown in Figure 15

select the Virtual Usedptions and enter th@umber2. Alsocheck the Show Output button to see what

your users are doing whilst the test is runninigote that displaying the output will reduce the overall level

of performance(although HammerDB multithreaded many Window display systems are aot a

display can only be updated by a single thread thereby limited performamzeglick OKShowing output

is OK here as it is running

Figurel5 Select Virtual Users
20
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There are three other related optiomsder the Virtual User Options dialogue, namely User Delay(ms),
Repeat Delay(ms) and Iterationigerations defines te number of times that HammerDdould execute a

script in its entirety. With regards to running the T@driver script this can be thght of as the number of
times a Virtual User logs on to the database, runs the number of transactions you defined in Total
Transactions per User and logs off again. For example if Total Transactions per User was set to 1000 and the
Virtual Users Iteratiosiwas set to 10, the Virtual User would complete 10000 transactions in total logging
off and on between each run. Setting Total Transactions per User to 10000 and Virtual User Iterations to 1
would also complete 10,000 transactions per virtuarusut allin one session. Us&elay(ms) defines the

time to wait baween each Virtual User starting its test and the Repeat Delay(ms) is the time that each
Virtual User will wait before running its next Iteration. For the -TPd}iver script the recommended

approah is to leave the Iterations and User and Repeat Delays at the default settings and only modify the
Total Transactions per User or total_iterations value inside the Driver Séhipen you have completed the
selection press OK. Click the Create Vittisgrs buttoror the Create Virtual User treeview optiais

shown in Figure 1@ create the virtual users, they wile created bunot start running yet.

HammerDB - 0O X
File w | Edit ¥ | Dptions ¥ | Help W
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| o | B &1 AR By | &8s
rFY
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Figurel6 Create Virtual Users

You @n observe as shown in Figurethdt the virtual users have been created but are showing a status of

idle. You can destroy the Virtual Users by pressing the Red Traffic light icon that has appeared in place of the
Create Virtual Users buttonlo begin the test press the button Run Wat Users button as shown in Figure

17, the name of the button will appear in the information pane.
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Figurel? Virtual Users Creatednd Run

You can observe the Virtual User idmaschangel to signify activity. The Virtual Users have logged on to
the database, you will be able to see their presence in VSSE&BIEXdmple

SQL> select username, program from v$session where username = 'TPCC';

USERNAME PROGRAM
TPCC wish8.6 @merlin (TNS V1 -V3)
TPCC wish8.6@merlin (TNS V1 - V3)

andare running transactions as can be observed in thausfittser Output as shown in Figure.18
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Figurel8Load Testing Running

When the Virtual Users have completed all of their designated transadti@yswill exit showing a posite
status as shown in Figure 1®nce the Virtual User is displaying this positive status it has logged off the
database and will not be seen in VSSESSION. The Virtual User is once again idle and not running
transactions. The Virtual User does not need to be destroyed and recreatedua the test from this
status. The Virtual Users can be destroyed to stop a running test.
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Figurel9 Virtual Users Complete

If there is an error when running the Driver Script it will be reported in the Virtual User icon with the detail

of the error showrin the Console window. Figure 2Bows an example of an errdn this case it is an

Oracle error illustratingin unknown identifiein the connect string. The Virtual User is once again idle and

not running transactions. The Virtual User does not need to be destroyed and recreatetltotiee test

from this status.
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Figure20 Virtual User Error

At this stagen pretesting the test configuration has been verified and it has been demonstrated that the
load generation server can log on to the SUT Database Server and run a test.

Pre-Test 2 Singland Multiple VirtualUserThroughput

Once the configuration has been verified the next stage is to focus upon perfornménebest place to

start with verifying performance is to monitor the workload of a single Virtual User. To do this follow all of
the steps for Prélest 1 ensuring that yoselect the Standard Driver Script. Note that the AWR Snapshot
Driver Script is designed for multiple users with one Virtual User providing the monitoring capabilities for
the other Virtual Users. Consequently if one Virtual User is configured to rulivitie Snapshot Driver

Script it will result in one Virtual monitoring an idle workload which is almost certainly not the desired
outcome. Owre the Standard Driver Script has been loaded configure a simgl@Ndser as shown in

Figure 21 Configure One Minal user without selecting the Show Output check box (The reason for
suppressing output is described under Hisst 1).
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Figure21 One Virtual User

Note that a single Virtual User without output is the default configuration if you have not modified the
config.xml file and therefore creating the Virtual Users will give you this single Virtual Configuration without
specifically configuring the Viral Users as shown in Figure. Elgure 2Zhowsthe singleVirtual User

created andhe Standard Driver script loaded.
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Figure22 Single Virtual User

Presghe RunVirtual Users button as described previouslyegin generatingte Single User Throughput
test, the Virtual User icon will bgpdated to signify that the workload is running.
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To observe performance during the test you can use the Transaction Counter. The Transaction Counter
options can be selected from theseview or theoptions menuas shown in Figure 23

Transaction Counter

Figure23 TX Counter Options
This displays the Transaction CaantDptions as shown in Figure .24

Oracle TX Counter Option: _ 0O x

f Transaction Counter Options
Connect String ;| systermfaracled:F DEA
Fefresh Ratelsecs) | 10
TimesTen Databaze Compatible
RAC Global Transactions
Autarange Data Points

Ok Carcel

Figure24 Transaction Counter Options

Transaction Counter Options

Under the Transaction Counter Options section you have the following choices:

Connect String

The Connect String must be a standard format Oracle connect string for a user with permissions to read the
V$SYSSTAT table, you can validate by logging on with this user using sql*plus. A typical choice is the SYSTEN
user.

Refresh Rate

The refresh rate éfines the time in seconds between when the transaction counter will refresh its values.
Setting this value too low may impact the accuracy of the data reported by the Oracle database and the
default value of 10 seconds is a good choice for an accurptegentation. Nevertheless this value is a

timed sample directly from the Oracle V$SYSSTAT table and should be used as an indication of throughput
rather than a precise measuremeaqfor precise measurement refer to the timed tests detailed further in

this guide.

TimesTen Database Compatible

The transaction counter is connecting to a TimesTen database.

RAC Global Transactions
The RAC Global Transactions checkbox determines whether values should be displayed only for the instance
to which the transactionaunter is connected or whether it is to display values for the entire cluster.

Autorange Data Points
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By default the Data Points in the transaction counter will be anchored to the data point Zero. By selecting
Autorange data points you enable the transaaticounter to zoom in to show a finer detail of peaks and
troughs in youtransaction cta.

When you have completed the transaction counter optigmess OK to save your values and press the
Transaction Counter button as shown in Fig2do begin observig the transaction rate.
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Figure25 Start Transaction Counter

The transaction Counter will become active and start collecting tjinput data as shown in figure 26
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Figure26 Waiting for Data

After the first refresh time interval you will be able to observe the transaction counter updaticayding

to the throughput of your system. The actual throughput you observe for a single Virtual User will vary
according to the capabilities of your sgst, howeveltypically you show be looking for values in thtens

of thousands. Additionally once the transaction rate reaches a steady state you should observe the
transaction counter maintaining a reasonably flat profile. Low transaction rates or excessive peaks and
troughs in the transaction counter should beéstigated for system bottlenecks on throughput.
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Figure27 Virtual user Throughput

Once you are satisfied with the single Virtual User throughput close both the Transaction Counter and
destroy the Virtual Users also stopping the test by pressing both Red Traffic LightYoonshould also
proceed to pretesting the throughput multiplé/irtual Users. To do so repeat the testing you have done for
a single Virtual User however instead increase the value for the number of Virtual Users to run the test in
the Virtual Usr Options as shown in Figure.28
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Figure28 ConfiguringMultiple Virtual Users
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Similarly monitor the throughput for a higher number oftWal Users as shown in Figure. 29
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Figure29 Running Multiple Virtual Users

Planning and Preparation

Planning and Preparation is one of the most crucial stages of successful kegtingften overlooked.

Firstly you should fully document the configuration of your entire load testing environmentlingl details
such as hardwareperating system versions and settirgsd Oracle version and parameters. Once you
have fully documeted your configuration you should ensure that the configuration is not changed for an
entire series of measured tests. Thages discipline but is an essential component of conducting accurate
and measured tests. If you wish to change the configuratidwéen teststo improve performanceou
should do so as part of the ptest phase and not for the measured tedfisyou change any aspect of the
configuration you should conduct another full series of measured tests.

To dan your measured tests you shdlave a defined airfor what you wish to achieve and plan the tests
accordingly. Often a test project can fail for having an unclear definition for the aim of what is desired to be
achieved. Typically this aim will take the form of determining the peréoroe characteristicsf a server(or
server)however this can have many forms, for example generating a performance profile, determining the
maximum throughput, measuring transaction response times or determining the maximum number of
supported virtual uses. The tests will vary according to the aim, for example it is relatively meaningless to
use a test without keying and thinking to determine the maximum number of supported virtual users
(because each virtual user can use the maximum performance of saecthread), similarly enabling

keying and thinking time is not applicable to determining a performance profile. Alternative testing aims
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can be to compare multiple configurations on the same platform, for example looking at the impact on
throughput of \frtualization, RAC or changing OS and Oracle parameters, the scope in this area for testing is
limitless.

In this guide we will focus upamne ofthe most commonestingscenaris, to generate a performance

profile for server. This aim is used to identify for a given configuration of CPU, memory and I/O on a defined
OS and Oracle configuration the maximum number of transactions that the system can support. This is
tested for a given nuiver of virtual users, starting with one virtual user scaling up to the maximum number
that the system can support. This approach ensures that the full capabilities of a multithreaded server are
tested. With this approach we will define our Virtual Useithaut keying and thinking time. The number

of cores/threads in this example on the SUT Database Server is 16, therefore we will prepare a simple
trackingspreadsheet to record the results ofir tests as shown in figure 30

A B C 0] E
1 My Development Server
2 Wusers  Run Report tpm nopm
3 1 1
4 2 1
5 4 1
B B 1
7 12 1
B 16 1
9 20 1
10 24 1
11 28 1
12 32 1

Figure30 Planning Spreadset

With the configuration documented, the aim defined and a method to track the results of the tests
prepared for our performance profile test project it is now possible to proceed to running timed tests with
the AWR Snapshot Driver Script.

Running Timed Tests with the AWR Snapshot Driver Script

To run a timed and measured test there is an additional script to the Standard Driver Script called the AWR
Snapshot Driver Script that automates this functionality for you. The AWR (Automatic WdRdpasitory)
provides functionality within the Oracle Database to take snapshots of Oracle performance metrics and
report the change delta of these metrics takeetween siapshots HammerDBeverages the AWR to
automatically calculate the average transadcti@te over a period of time and provide a comprehensive
performance report for the test corresponding to that transaction rate. Note that the AWR is a feature of
Oracle Enterprise Edition only, if using Oracle Standard Edition continue to follow tresagulic tip

further in this section will detail how one simple change to modify the Driver Script can make it compatible
with the features available at Standard Edition.

To select the AWR driver script, open the TH@iverOptions Window as describedguiously in this

guide. Your focus is upon the Driver Options in this Window, and it is important to reiterate that you do not
need to recreate the schema to modify the driver options or to change from using the Standard Driver
Script to the AWR Snapshotir Script or Vice Versa. Within the Driver Options shimFigure 31select

the AWR Snapshot Driver Script radio button.
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Figure31 AWR Snapshot Options

Once the AWR Snapshot Driver Script is selected this activates the options to choose to Checkpoint when
complete and to select the Minutes of Rampup Time and Minutes for Test Duration as described previously
in this guide. For a performance profile tesuyshould plan to keep the Minutes of Rampup Time and the
Minutes for Test Duration consistent for a number of tests with an increasing number of Virtual Users. For
this reason you should plan to allocate sufficient rampup time for the higher numbertoédMitsers at the

end of your tessequenceas wellas the smaller number at the staklvhen you have selected your options

click OK.

From under the Benchmark and FEQ®/enu select TRC Driver Scripthis populateshe Script Edor
Window as shown iniure 32with the AWR Snapshot Driver Script configured with your chosen options.
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Figure32 AWR Snapshot Driver Script

To change these options you can either change them in the Schema Options windosloaddthe driver
script or more advanced users can also change them directly in the Driver Script itself.

TIP: The AWRs a feature of the Oracle Enterprise titfi Database only. |

Edition the AWR functionality is nohabled. For this reason the AWR Snapshot Driver Script will run, it will
take snapshots and report the snapshot numbers however the number of transactions per minute reported

f you are using Oracle Standard

at the end of the test will always be zero and any AWR reports that you geratbbe mostly blank.

However within Standard Edition Statspach fsinctional equivalent to the AWR and you can make one

minor change to the AWR Snapshot Driver Script to make it compatibl

&Stathpack. Firstly you need to

create the PERFSTAT schevhéch you can do by running the following as SYSDBA. Typically you will create

the schema within the SYSAUX tablespacd 2 ( S 2y [ Aydz
2AYyR2¢ga oé¢Ofatlka&SHEI NI G2ND

sql> @? \ rdbms\ admin \ spcreate.sq|

If youwish to subsequently drop the schema you can do so as follows:
sql> @? \ rdbms\ admin \ spdrop.sq|l

Once the perfstat user has been created you can modify the AWR Snapshot Driver script to use statspack

instead as follows:
34

Ek!bL- @&2dz gAff

dza



At Row 88ind the following row thatakes the AWR snapshot.

set sgl1 "BEGIN dbms_workload_repository.create_snapshot(); END;"
Comment out this row as follows

#set sql1 "BEGIN dbms_workload_repository.create_snapshot(); END;"
And add the following row directly below

set sgl1 "BEGIN statspack. snap; END;"

Note that if the Driver Script is reloaded tlubangeyou have madevill be lost so it is recommended to
save a copy of the Driver Script using Hile-> Save Option to reload if requir@dyour Statspack
environment.

When the script withhis change is ruRlammerDBwill now take Statspack Snapshots instead of AWR. You
can view these snapshots with the following command.

sql> @? \ rdbms\ admin \ spreport.sql

You may continue to follow this guide substituting statspack for AWR where necessagxdimote that

the AWR Snapshot Driver Script will continue to report the names of the AWR Snapshots it has taken and
the transaction values from the AWR (i.e zero) as opposed to Statspack. You must therefore manually note
the numbers of the Statspack Jrshots you have takeand alsananuallyuse the Statspack report to

calculate your transaction rate from theransactions: value in the Load Profile section.

To run the AWR Snapshot Driver Script you must configure the Virtual Users as you did with the Standard
Driver Script however there are two notable differences to observe. Firstly when running the AWR Snhapshot
Driver Script one Virtual user will not runetriver Script workload, instedldis one Virtual User will

monitor the timing of the test, take the AWR shapshots and return the results. For this reason you should
configure your Virtual Users with a Virtual User + 1 approach. ie to measure the woididadirtual User

you should configure 2 Virtual Users, to measure the workload for 2 virtual Users you should configure 3
and so on. Additionally the AWR Snapshot Driver Script is designed to be run with the Virtual User output
enabled in order that yogan view the Output from the Virtual User doing the monitoring, consequently

the output for the Virtual Users running the workload is suppres$éeé. Virtual User configuration for the

first test will look as Figure 33

Virtual User Options _ 0o x
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Figure33 AWR Snapshot VirtudUsers

Click OK to save the configuratio@lick the Create Virtual Users buttas shown previously in this guide
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and Start the Virtual Users runningote that the Virtual User output is nodifferent as shown in Figure
34.
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Figure34 AWR Driver Script Running

The output shows that rather than reporting the outcome of every transaction the worker Visgel in

this example Virtual Userr2ports that it is processing transactions, however the output is suppressed.
The Virtual User will print its messag€TER it has logged on and immediately BEFORE it runs its first
transaction. If this message has not been printed the session is still in the process of logging into the
database. You can check how this is procegdin a Linux database server with a command such as follows
"ps-ef | grep-i local | we-I" to display the number of connections created. Increasirggler Delay(ms)

value in the virtual user options can on some systems prevent a "login storm" anélhasgers logged on

and processing tranasctions more quickly. Your rampup time should allow enough time for all of the users
to be fully connected.

You will also be able to observe that in this example this single virtual User has logged on to theedataba
and is running the workloadYou can also observe that the monitor Vidtlser, in this example Virtual

User 1is not running a workload but instead has logged on to measure the rampup time followed by taking
the first AWR Snapshot, measuring theeuirtest, taking the second AWR snapshot and reporting the
outcome before logging off and ending the monitor script. It is worthwhile reiterating therefore that for the
AWR Snapshot Driver Script you need to configure and run n+1 Virtual Users with tienatitfirtual

User doing the monitoringnd measuringThe sample output of this monitoringrttial User is shown in

figure 35
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Figure35 AWR Snapshot Result

The monitoring user reports the TEST RESULT of TPM and NOPM. TPM measures the number of Oracle
Transactions per minute and is not to be confused with the tpmC value from an offici@l B&@hmark.

NOPM reports the number of New Orders per minute angsisd as a database independent statistic.
Consequently for example TPM cannot be used to compare the performance results of Oracle with MySQL
but NOPM can. In addition to the test repdine monitoring user also reports the SNAPIDs that can be

used to gaerate an Oracle AWRerformance reporfor the workload If you have not chosen the

Checkpoint when Complete option you should manually press the red traffic light icon to stop the Virtual
User workload. You may if you wish also run the Transaction €oduating an AWR Snapshot Driver Script
test. When you have stopped the test enter your data into your reportiprgadsheet.

With the test complete and the values you recorded you should next generate the AWR report that
corresponds to the repted SNABDS, in this example 46 and 4

Load Profile Per Sec ond Per Transaction
DB Time(s): 0.9 0.0
DB CPU(s): 0.6 0.0
Redo size (bytes): 2,183,117.8 5,465.6
Logical read (blocks): 38,880.6 97.3
Block changes: 12,802.8 32.1
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Physical re  ad (blocks): 10.4 0.0

Physical write (blocks): 357.4 0.9
Read IO requests: 3.5 0.0
Write 10 requests: 230.9 0.6
Read 10 (MB): 0.1 0.0
Write 10 (MB): 2.8 0.0
User calls: 314.0 0.8
Parses (SQL): 193.4 0.5
Hard parses (SQL): 4.1 0.0
SQL Work Area (MB): 0.4 0.0
Logons: 1.6 0.0
Executes (SQL): 8,344.0 20.9
Rollbacks: 0.7 0.0
Transactions: 399.4

In this example the number ofgnsactions per second is 399Multiplied by 60 (to convert transactions
per second to minutes) returr3964 the vale that HammerDBeported.

The next sectionthatyydz & K2dzf R SEIl YAY S ARDIIyKISH &65¢ 202 N nii SR0NSS FoNR
virtual users you should always look for the value CPU Time or DB CPU as the top timed event in the high
percentagevalu®  2dzNJ YSEG (G2L) GAYSR S@Syi o6Aff . Tdwmdpg f £ & o
10 Foregroundevents also give you the opportunity to diagnose any performance issues, in the this

example the log file switch completion event illustrates anasthat should be investigated with the

configuration of the redo log files resulting in a number of waitd4ins

Top 10 Foreground Events by Total Wait Time

Total Wait Wait % DB

Event Waits Time (sec) Avg(ms) time Wait Class
DB CPU 186.6 66.8

log file sync 84,477 107.5 1 38.5 Commit

log file switch (checkpoint in 25 11 44 .4 Configurat
cursor: pin S wait on X 15 4 28 .2 Concurrenc

db file scattered rea d 553 4 1 .1Userl/O
rdbms ipc reply 29 4 12 .1 Other

SQL*Net message to client 92,441 3 0 .1 Network
db file sequential read 556 2 0 .1Userl/O
PX Deq: Slave Session Stats 522 2 0 .1 Other
control file parallel write 87 A 1 .0Systeml/O
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Scrolling down to th&Vait Classes by Total Wait Tisextion you should be able to observe that over 90%
of the database time is spennder DB CP.Un this example there is potential for further tuning under
System 1/O to improve throughput.

Wait Classes by Total Wait Time

Avg Avg

Total Wait Wait % DB Active
Wait Class Waits Time (sec) (ms) time Sessions
DB CPU 187 66.8 0.6
System 1/O 107,879 155 1 554 0.5
Commit 84,479 107 1 385 04
Configuration 25 1 44 4 0.0
Other 2,814 1 0 .3 00
User I/O 1,924 1 0 .3 00
Concurrency 373 1 1 2 00
Network 92,441 0 0O .1 00

Your examination of the AWR report should béisient to ensure that your test is valahd you are mostly
using the system CPU to process your workload.

Once you are satisfied with the test regyltepeat the test with the next value in the number of Virtual
Users in your sequence remembering titdaone for the monitor thread. Once this test is compleither

repeat the process with the next value in the sequeacautomate your testing with autopilot mode as
detailed in the following section. With either method do thistil you have completeglour spreadsheet

with all of the desired alues for database performance.

Automating Tests with Autopilot Mode

If you prefer to run all of your tests manually you do not need to use the Autopilot Mode. However if you
wish to run your entire sequence of tests unattended then Autopilot Mode enables you to use your time
most productively. It can help to understand Aptlot Mode as a feature thaimulates the presence of a

DBA instructed to run your desired sequence of tests at specified time intervals and report the entire results
of all tests in one batclTo begin configuring Autopilot modellow the steps descriid in the previous

sectionfor Running Timed Tests with the AWR Snapshot Driver Sigrijgt the steps illustrated in Figes

31 and 32 You only need to configure the corralriver script but not configure the Virtual Users, they will

be configured autoratically. To do this select Autopilot Options from tkeé&her the Options menu or #

treeview as shown in Figure 36
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File w | Edit w | Options ¥ Help W
Wl ||| 4| 8| R4 (EE ||| | F

Benchmark = Seript Editor

— Oracle 1 -
— TPC-C
[» o Schema Build
I B £ Driver seript
[ Q}'_‘Jirtual User

— & Autopilot |
* Options
b #ransactions ‘ -

> gMOde \I
SOL Server
My SOL
Postgre SGAL
. -
Fedis = | [T »
“Wirtual User lterations Complete Status =
-
loading hiztorcy £ile ... 1 ewents added

Main conzoeles dizplay active (Tel3. 6.0 / TEKE.E.0%
The xml in config.xzml is well-formed, applping variables
(HammerDE-2.16) 2 %

-

File: Mode: Local  FRow.Caol: 0.0

Figure36 Autopilot menu

This shows théutopilot Ofions menu as shown in Figure.37

Autopilot Options - 0O x
5 Autopilot Options
Autopilot Disabled
& Antopilot Enabiled
Minutes per Test in Virtual User Sequence @10
Wirtual User Sequence (Space Separated Walues) (|2 3591317 21 25
¥ Show Virtual User Outpot
Log virtual Liser Output to Terg

Ok Cancel

Figure37 Autopilot Options

Configure theAutopilot options precisely in the same manner as you would use to instruct your Virtual DBA
as follows:

Autopilot Disabled/Autopilot Enabled
This Autopilot Disabled/Autopilot Enabled Radio buttons give you the option to select wieéher
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Autopilot button is enabled on the main window.

Minutes per Test in Virtual User Sequence

The minutes for test duration defines the time interval between which your virtual DBA will create the

Virtual Users, stop the test and create the next Virtual Usethe sequence. You should configtinés

value in relation to the Minutes for Ramup Time and Minutes for Test Duration given in the Apg#R@&na
options shown in Figure 38or example if the values in the test script are 2 and 5 minutes respectiezly th

10 minutes for the Autopilot Options is a good value to allow the test to complete before theastxht

the sequence is run. the test overruns the time interval and the Virtual Users are still running the

sequence will wait for the Virtual Useis complete before proceeding however note any pending output

will be discarded and therefore for example if the the TPM and NOPM values have not been reported by the
time the test is stopped they will not be reported at all.

Virtual User Sequence (Spa&eparated Values)

The Virtual User Sequence defines the number dtiglitUsers to be configured in order for a sequence of
tests separated by the Minutes for Test Duratioor Example as shown in Figure, 4isstly a test with 2

Virtual Users will be my then after 10 minutes a test with 3 Virtual Users will be run, then 5 Virtual Users

and so on to the end of the sequence. Note that the default Values are given as odd numbers to account for
the Monitoring Virtual User when running the AWR Snapshoeb@eript. Therefore in this example the

actual Users running the workload will be 1, 2, 4, 8, 12, 16, 20 and 24

Show Virtual User Output/Log Virtual User Output to Temp

These values are exactly the same as set when defining the Virtual Users, thdoA@pfions gives you
the opportunity to set them when configuring Autopilot Mode to ensure that you hapereanentrecord
of the output of the tests that you run.

TIP: When running the AWR Snapshot Driver Script in Autopilot Mode it is recommeoéealble

Checkpoint when Compleia the AWR Snapshot options as part of the Driver Script optidinés ensures

that your tests are consistently checkpointed without you being in attendance. However take note that for
high performance systems with suféaily large redo logs the checkpoint may take as long or longer than
the test itself and should be accounted for in the Minutes for Test duration Value defined in the Autopilot
Options.

Once your Autopilot Options are defined, press OK to save thesi@ligse down all running virtual Users
and the transaction counter and press the Autopbutton as shown in Figure 38
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HammerDB - 0 X

File w | Edit w | Options ¥ Help W

- , ) _
Rlelallapolx] |~ m| 8|s|le|l? S| TPC-C AR
e
Benchmark Script Editar
— Oracle 1 #liusrlocalbinitclshs & -
2 if [catch {package require Oratel} | { errar “Failed b Iratcl - Oracle OCI Library Error”}
= TPC-C 3 |#AWR SNAPSHOT DRIVER SCRIPT
: 4 #THIS SCRIFT 7O BE RUMN WITH WIRTUAL USE IUT EMAELED
b -'5_ Schema Build 5 |#EDITABLE OFTION
- bj—: Driver Script ] set total_iterations 1000000 ;# Mumber of transs iefare logging off
= . 7 |set RAISEERROR “falze” ;# Exit script on Oracle fue ar false)
ot Optiors 5 et KEYAMDTHIME “false” # Time for user thinki . _ieving (true or false)
J Load 9 set CHECKFOIMT "true” ;# Ferform Oracle checkpoint when complete (true or false)
10 |zet rampup 2; # Rampup tinie in minutes before first snapshiot is taken
[+ B2 virtuzl User 11 |zet duration 5; # Duration in minutes before second AWER shapshot is taken
; 12 [set mode “Local” # Hammer DB operational mocde
< & Autopiot 13 |set timesten “false” # Database is TmesTen
» 14 |zet systemconnect systermforacled@PDE1 (# Oracle connect string for aystem uzer

15 |zet connect tpooitpec@PDET (# Oracle connect string for tpe-c user

> fTransactinns 16 |#EDITAELE OFTION
17 |#CHECK THREAD STATUS
b 63 macke 15 |prac chk. thread [ |
19 zet chk [package provide Thread]
SOL S
L Server 20 if {fstring lenath $ohkl} | s
My SUL =T »
“Wirtual User lterations Complete Status =
-
loading history file ... 1 ewvents added A

Main conzoeles dizplay active (Tel3. 6.0 / TEKE.E.0%
The xml in config.xzml is well-formed, applping variables
(HammerDE-2.16) 2 %

-

File: TPC-C AWR  Mode: Local  Row.Col: EI.EIA

Figure38 Start Autopilot

You can now leave the autopilot mode to run your chosen sequence of tests without any further
intervention. The Autopilot screen as st in Figure 3®ecomes active and reports your progress. In
particular note the timer in the top right hand corner traicl the interval times at which your tests should
be run.
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File w | Edit b w | Help W

=R AR-REIRE R NARRE A B

’ Y FLUMNMIMNG - TFC-C AWF
AV AR B8
Benchmark Seript Editor | Mirtual User Outpot Antopilot
= Drace 00:00:09
— TPC-C
. Autopilot Secquence 23591317 21 25 started at 06:16:54_05/2602014
b . Sehema Build 2 irtual User Test started at 08:16:54 05262014

Driver Script Beginning rampup time of 2 minutes

s Options

¥ Load

[+ €35 virtuzl User
— 4% Antopilot

ptions
b & Transaction
I 435 Mode
S0L Server
My SEL

Wirtual User

lterations Complete Status =
1 1

0 Wy
2 1 ] 2

-
loading hiztorcy £ile ... 1 ewents added
Main conzoeles dizplay active (Tel3. 6.0 / TEKE.E.0%

e
The xml in config.xzml is well-formed, applping variables
(HammerDE-2.16) 2 %

-

File: TPC-C AWR  Mode: Local  Row.Col: EI.EIA

Figure39 Autopilot Screen

The Autopilot will continue to run through your chosen sequemteating virtual userand running the
test in the est script as shown in Figure.40
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File w | Edit b w | Help W
o B Y FLUMNMIMNG - TFC-C AWF
Wl |& |4 BB 4 % = 8 | | Ff | B2
Benchmark Seript Editor | Mirtual User Outpot Antopilot
= Drace 00:00:21
- TPC-C =
. Autopilot Secquence 23591317 21 25 started at 06:20:14_05:2602014
b Sehema Buid 2 irtual User Test started at 0820114 05262014
— &% Driver Script Beginning rampup time of 2 minutes
) Rarnpup 1 minutes complete ..
4 Options Rampup 2 minutes complete ...
b Load Fampup complete, Taking start AWR snapshat.
: Start Shapshot 50 taken at 26 MAY 2014 06:22 of instance ORCL {1)of database ORCL {1365223133)
[+ €35 virtuzl User Tirniry test period of 5 in minutes
. . 1.2 .3 ...4 .5 .. Test complete, Taking end AWHR snapshot.
= i Autopilot End Snapshat 51 taken at 26 MAY 2014 08:27 of instance ORCL {1 ) of databaze ORCL {1385223133)
Tatitare Test complete: view repart from SMAPID 50 to 51
Lptians 2 \irtual Users configured
[ {&Transactigns TEST RESULT : System achieved 24492 Oracle TPM at 5153 NOPM
v 2 irtual User Test completed at 06:30:15_05426/2014
[ §§ hoce 3 Virtual User Test started at 06:30:15_05.26/2014
SQL Server Beginning rampugp time of 2 minutes
My SUL = -
“Wirtual User lterations Complete Status =
1 1 0 2
2 1 ] 2
&3 1 ] 2
-
loading hiztorcy £ile ... 1 ewents added o
Main conzoeles dizplay active (Tel3. 6.0 / TEKE.E.0%
The xml in config.xzml is well-formed, applping variables
(HammerDE-2. 163 2 %
-
File: TPC-C AWR  Mode: Local  Row.Col: 0.0 A

Figure40 Autopilot Continuing

The output of the first virtual user will also be reported to the autopilot output screen, additionally all
output will be reported to the log filé you have chosen to write the output to oni you havenot chosen
to use theHammerDBog fileand have closed the autopilot outpthen it is necessary tose the data AWR

snhapshots taeport the performance recorded during your tests.

When you have finished your test sequence press the traffic light icon to end Autopilot Mioidedata is

available for all of the tests you performed allowing you to collect all of your results and AWR reports at a

single point in time after all tests are complete.

TIP: If you have a long continuous sequence of AWR reports to generateitheoeneed to manually
create each AWR report, instead you can use a custom script such as follows to generate a SQL script to

create all of the AWR reports for you:

#!/usr/bin/tclsh
set tmpdir "."
set filename [file join $tmpdir genreports.sql |
if {{c  atch {set report [open $filename w J}]} {
error "Could not open report $filename"
} else {
puts $report "
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set start_snap_begin 1

set end_snap_begin 9

for { set loop $start_snap_b
2}

set begin_snap $loop

set end_snap [ expr $loop + 1]

egin} {$loop <= $end_snap_begin} {incr loop

puts $report "define inst_num =1;"

puts $report "define num_days = 14;"

puts $report "define inst_name ='ORCL "

puts $report "define db_name ='ORCL "

puts $report "define dbid = 1365223133 ;"

puts $report "define
puts $report "define

report_type ='html";"
begin_snap = $begin_snap;"
puts $report "define end_snap = $end_snap;"
puts $report "define report_name =

puts $report "@ @ ?/rdbms/admin/awrrpti"

}

close $report

awrrpt_$begin_snap \ _$end_snap.html"

Coyy the script into the HammerD8cript Editor Window and set the values of start_snap_begin and
end_snhap_begin toorrespond toyour test results For exampleset start_snap_begin 1 and

set end_snap_begin 9 , Will result in the reports for snapshots2,3-4,5-6,7-8,9-10 being generated.
Press the T& TCL Code as shown in Figuréodidin the script with a single Virtual User.

HammerDB - 0 X

S0L Server

My SEL

Fostgre SOL *
Fedis

Wirtual User

loading hizkocy £ile ...

{HammerDE-2, 163 2 %

File w | Edit w | Options ¥ Help W
Wl |A| 2|8 |0 4N B E|s| & | 8|
Benchmark Seript Editor
— _—
— Oracle #llusrhinitel

set tmpdir
set filenarme |
if {featch {ze

1

2

3 Btrpdic genrepaorts ol |
4

5 error "Col

1:]

7

=3

9

[open Filenanme w i
dpen report Filename”
Tel
puts $re ®WR REFORT GEMERATOR"
»
set start_snap_begin 1
10 |set end_snap_begin 9
11 |for { set loop $istart_snap_bedging $loop <= $end_snap_beding dner loogp 2} {
12 [zet hegin_stiap Floog
13 zet end_snap [expr $loop + 1]
14 |puts $report “define inst_num = 1;"
15 |puts $report “define nom_days = 14;"
16 Jouts $report “define inst_name = "ORCL;"
17 |puts $report “define db_name = "0ORCL;"
18 |puts $report “define dhid = 13652231337
19 |puts $report “define report_type = ‘himl;”
20 Jouts $report “define bedin snap = Fheain snap;”

lterations Complete

1 events added
Main conzoeles dizplay active (Tel3. 6.0 / TEKE.E.0%
The xml in config.xzml is well-formed, applping variables

File: awrreportogen txt

awrreportogen txt

Status =

-

Mode: Local  Fiow.Col: 0.0 )

45



Figure41 AWR Report Generator
In the HammerDBonsole display your chosen file name as shown in fig@re

HammerDB m

File w | Edit w | Optiohs w* Help w

EREAR-RIETR = RN R SR SEE AR R AR SR

2

Bernchrmark = Script Editor | Mirtual User Qutput

< Oracle wirtual User 1 =
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My SEL
Fostgre SOL
Fieclis

Wirtual User Iterations Complete Status =

g 1 1 '

loading historp file ...
Main console displap activw
The xml in config.xml iz wed ¥V dmed, applping wariables
{HammerDE-2, 163 1 % edit gencéports, =gl

-

File: Mode: Local  Fow.Col: 27

Figure42 Edit Report File

The console editor will now display your AWR report SQL script for your chosen sequence of AWR reports.
Either save the file or run the conteuisectly in a SQLPLUS session and it will genefatéyadur required
AWR reportsvith one command instead of having to generate each report individudty. canalsoexport

and load your AWR reports between Databases using the $ORACLE_HOME/rdbniatadxi.sql and
awrload.sql scripts.
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Figure43 Report SQL Script

You should now be equipped with all of the performance data need to generate performance profiles
and begin your analysis as descrithetioduction to Transactional (OLTP) Load Testing for all Databases

Support and Questions
For help use the HammerDB Sourceforge forum available at the HammerDB sourceforge project.
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