HERAﬁUX

DVDStore3 Stress-Testing for SQL Server Benchmarking
TECHNOLOGIES®

SQL Server Instance-Level Benchmarks with DVDStore3

Dell developed a synthetic benchmark tool that can run benchmark tests against SQL Server, Oracle, MySQL, and
PostgreSQL installations. It is open-sourced and freely available at https://github.com/dvdstore/ds3/. It generates a
benchmark value in the form of ‘orders placed’ per test cycle, and tests the performance of the instance configuration and
the infrastructure underneath it. You create a synthetic workload dataset with an included tool, load it into the instance
via a new test database (DS3), and then run an included load testing tool to simulate orders of DVDs off of a web store.

This tool is used quite frequently by Heraflux to compare the relative performance between two SQL Server instances.
Load the same test data into two different instances, run the same test on each server, and compare the results. Raw
server performance is compared, and differences in the server performance can be isolated.

Pre-Requisites
A base bundle is shipped for all database engines, and the current release is located on the main GitHub page. You can
download the entire package by clicking the ‘Clone or download’ button.
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Extract this bundle to the drive of your choice, and then move the inner folder ds3-master/ds3 to the root of the drive to
keep things simple.

It will create a file structure that is similar to the following.

S
Volume Seri

Directory

308 CreateConfigFile.pl
data_files
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The creation script will prompt you to specify the size of the target database. It will create CSV files on the local file system
containing data with this much space. Make sure you have enough space on the drive you place them on to create the
workload files.

Next, you need to install a Perl for Windows package so the workload files can be successfully generated. Commonly used
is ActiveState’s ActivePerl community edition, available at http://www.activestate.com/activeperl/downloads. Download
the version that matches your Windows platform and install it.

Setup

Next, create the workload files. You should be doing this on the database server itself so you do not have to copy the
workload files across the network after you create them. How large should you make the workload dataset? Strive for
targeting the average size of the database that you are looking to migrate between platforms, or just a good size that
represents average data volumes in your environment. Again, remember that you need this amount of space on the drive
where you are building the workload files.

For this example’s sake, generate a 25GB workload dataset here. Open an elevated command prompt and change
directory into the new DS3 directory that you created. Run Install_DVDStore.pl to begin the process.

Enter the database size (integer value), then enter the measurement of space (usually GB). Enter the database platform
(MSsQL) and the platform (WIN).

Command Prompt - \lInstall_DVDStore.pl - a X

E:\ds3>.\Install_DVDStore.pl
enter following parameters:

enter database size (integer expected) : 25

enter whether above database size is in (MB / GB) : GB

enter database type (MSSQL / MYSQL / PGSQL / ORACLE) : MSSQL
enter system type on which DB Server is installed (WIN / LINUX) :

For SQL Server database scripts, total 9 paths needed to specify where ds.mdf,ds_misc,cust,order,index,member,review, log]
and full text catalog dbfiles are stored.

If only one path is specified, it will be assumed same for all dbfiles.
For specifying multiple paths use ; character as seperator to specify multiple paths

Please enter path(s) (; seperated if more than one path) where Database Files will be stored. For example c:\sql\dbfiles|
(ensure that path exists) : F:\Data\

Next, enter the location where the new database objects will be placed on the SQL Server’s file system itself. It does this
as part of the create database script. These locations can be changed later if necessary. Please remember to place a trailing
backslash at the end of the path because the build script does not do this for you. This example uses the F:\Data\ directory.

Once you hit enter, it will begin to generate the CSV workload dataset files.
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Command Prompt - \Install_DVDStore.pl - o X

For specifying multiple paths use ; character as seperator to specify multiple paths

Please enter path(s) (; seperated if more than one path) where Database Files will be stored. For example c:\sql\dbfiles
(ensure that path exists) :

Database size is in GB
Database Type is MSSQL
System Type for DB Server is WIN
File Paths : F:\Data\

Calculating Rows in tables!!

Large size database ( greater than 1 GB)
Ratio calculated : ©.25

Customer Rows: 50000000

Order Rows / month: 2500000

Product Rows: 250000

Creating CSV files....

Starting to create CSV data files....

For larger database sizes, it will take time.

Do not kill the script till execution is complete.

Creating Customer CSV files!!!
1 25000000 US L 1

A short period of time later, and now you are ready for the next step. If you navigate to the sqglserverds3 directory, you
will now see a script called sqlserverds3_create_all_25GB.sql. If you have multiple scripts, it is the script containing

the same size specification as what you just entered into the data build script.

N 4 7 | sqlserverds3 -0 m

File Home Share View 9
% - 71 ‘__ b ThisPC » Log(E) » ds3 » sglserverds3 » 2 |
S
¢ Favorites e
B Desktop build
4 Downloads load
| Recent places | ds3_sqlserver_change_log
| ds3_sqlserver_readme
18 This PC 577 dsIsqlserverdriver
B ds3sqiserverfns.cs
“k Metwork | gpl

;_-.q_l sglserverds3_create_all_25GB
=3 sqlserverds3_create _all_generic_template
= sqlserverds3_create_all_largel
=7y sqlserverds3_create_all_larged

= sglserverds3_create all_ med

"
|= sglserverds3_create_all_small

Do not execute this script yet. DVDStore for SQL Server has a small bug in it. Edit the highlighted file with your favorite

editor. SQL Server Management Studio will work quite well.

Scroll to approximately line 1349. You will see it is a create user command with it specifying the login as ds3user. Do a find
and replace in the entire file and replace ds3user with ds2user, as this is a holdover from the previous version of the

benchmarking tool. Save the file.
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sqlserverds3_creat...ERAFLUX\dklee (59)) &= X

E g E= i X
D_FAULI_LANGUAG_ [uf_enghsh]_. A FORLOGIN [ds3user] - e
CHECK_EXPIRATION=0FF, a
CHECK_POLICY=OFF FOR LOGIN [dsPuser] - &

Aa AH o* Current Document =
EXEC master..sp_addsrvrolemember @loginame = N'dsZuser', @rolename = N'sysadmin’
USE [D53]

CREATE USER [ds3DS3user] FOR LOGIN [ds3user]

USE [D53]
EXEC sp_addrolemember N'db_owner', N'ds3D53user’

USE [master]
CREATE USER [ds3masteruser] FOR LOGIN [ds3user]

USE [master]

EXEC sp_addrolemember N'db_owner', N'ds3masteruser’ &
-
100% - s = b
_Jj Messages
Mzg 15007, Level 16, State 1, Line 1350 .
"ds3user' is not 2 walid login or you do not have permission:

At this time, verify that full text search is enabled on your SQL Server instance.

S0LOuery3 sql - v.. RAFLUX\dklee (57)) R > BEelReli,Tek- (R Oy R Y. ]
SELECT FULLTEXTSERVICEPROPERTY( 'IsFullTextInstalled')

£ Resuls | |7y Messages |

{Mo column name)
1T 23 5

If you see a 1 as the result, Full Text Search is installed and enabled. If not, work with your DBA to install Full Text Search
into this SQL Server instance.

Now, review the script. Some DBAs wish to keep the database transaction log files on a different drive (good practice in
most circumstances). The portions at the top of the script specify the locations of the various database components.
Review these locations and make any changes as necessary.

sqlserverdsd_create_..e (39)) Executing... # X

MNAME = 'review?',

FILEMAME = 'F:\Data\review2.ndf',
SIZE = 386MB
)

LOG ON

(
MAME = "ds_log',

FILENAME = 'E:\Log\ds_log.ldf’,
SIZE = leeMp

)

G0
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Data Load

Now, load and execute the script while logged into the instance as a sysadmin. It will create the new ‘DS3’ database and
a new login called ‘ds2user’. This login does not have the ability to set or change the password because of the way the
workload files were coded, so for security purposes disable this login when your tests are complete.

It then loads the CSV workload files with bulk insert commands. It could take a bit of time, so be patient. You can monitor
the progress in the query’s Messages window.

e e 3) Becsing. + < IR

El-- sqlserverds3_create_all generic_template.sql:
- DVD Store Database Version 3 Build, Load and Create Index Script - SQL Server version - Small DB
- Copyright (C) 28@7 Dell, Inc. <davejaffe7@gmail.com> and <tmuirhead@vmware.com:
Last updated 12/85/15

- sqlserverds3_create_db.sql

EIIF EXISTS (SELECT * FROM SYSDATABASES
DROP DATABASE DS3
G0

[ZICREATE DATABASE D53 ON
100% -4

[__j Results| __; Messages

{25000000 row{s) affected)

{2500000 rowi{s) affected)

{2500000 row{s) affected)

12500000 row{s) affected)

{2500000 row{s) affected)

{2500000 rowi{s) affected)

12500000 row{s) affected)

{2500000 row{s) affected)

{2500000 row{s) affected)

{2500000 rowi{s) affected)

12500000 row{s) affected)

100 % -

{3 Executing guery... vmwfcil (13.0 R

When completed, run whatever index maintenance job that you have available on this new database. | recommend the
Ola Hallengren database maintenance solution, freely available at http://ola.hallengren.com. Ensure that the statistics
update job is updating all statistics and not those associated with indexes.

Finally, take a backup of this database so that you can restore it on this or other instances to replay this test to get relative
performance differences, if necessary.

Test Execution
Now, it’s time for the actual test. Create a new batch file in the \DS3 directory. A sample and easily identifiable name could
be ‘runstresstest.bat’. In the batch file, add the line:

' .\sglserverds3\ds3sglserverdriver.exe --target=localhost --n threads=8 --run time=5 ]
i --ramp rate=10 --db size=25GB --warmup_ time=0 --think time=0.085 --n searches=3 i
. ——search_batch_size=5 --n_line_ items=5 ——w1ndows_perf_host agdbOla ——detalled_Vlew:Y |

--out filename=results.txt

In this string, please change your target if you intend to run this across a network or if you have a named SQL Server
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instance. Set your database size according to how you built the workload files. Adjust your number of threads to set the
expected load. If you need more threads than 64, | suggest running a second copy of the batch file to get more threads,
and would set the test configuration at increments of the total thread count required. Set the run time to the number of
minutes that you wish to run the test. At a minimum, | suggest at least five minutes, and probably longer if you are
performing an infrastructure load test.

The think_time setting is the amount of time that a simulated user would ‘think’ before clicking again. | have the time set
very low so | can stress test the instance. | store the output to a ‘results.txt’ file so | can record the results later.

Now, schedule a time that works best for your test and execute it. If this is a production instance with background
production tasks, this test will throttle the CPUs and memory, so be careful not to disrupt production tasks. Make sure to
have whatever monitoring tool or Perfmon running so you can capture the performance metrics —i.e. CPU usage, memory
PLE, 1/0 activity, etc. — so you know how hard this machine is being throttled.

You may need to execute this command as administrator since it requires registry access to query the target server with
WMI to capture CPU load.

It looks like the test is not doing much at all in the command window. The window shows periodic updates with orders
per minute (OPM) values.

EX Administrator: Command Prompt - runstresstest.bat

——n_line_items=h ——ulndouu_perf host=umufcil —
iew=Y¥ ——out_filename=testresults.txt

otal number of Threads to be Spawned a mu1t1ple SEPUERS
arget= vmufcil 8 _» 5]

custome

3 pct_n
line_items5S virt_. _ php windows_| erf _host= vmufcil det iled_ v
iew= ¥ linux_perf_h

sing .NET DateTime for measuring response time

Performance Counter Categoly Test and Counter MaxRT exist
created for U 1

created for

created for

created for

created for

created for User

created for User

created for User 6

connected to vmwfcil

ontroller <B-15-2016 B:56:17 AM>: all threads running

ontroller: n_threads_connected = ConnectionTimeQut remaining 68
hread 1: nnected to vmufcil

ontroller: n_threads_connected : ConnectionTimeQut remaining 5%
ontroller: n_threads_connected : ConnectionTimeQut remaining 538
hread 6: connected to vmufcil

ontroller: n_threads_connected : ConnectionTimeOut remaining 57
hread 4: connected to wvmufcil

ontroller: n_threads_connected : ConnectionTimeOut remaining 56
ontrolle n_threads_connected : ConnectionTimeOut remaining 55
hread 2: connected to wvmufcil

ontroller: n_threads_connected = : ConnectionTimeOut remaining 54
hread 7: connected to wvmufcil

hread B: connected to vmufcil

ontroller: n_threads_connected 7 : ConnectionTimeQut remaining 53
ontroller: n_threads_connected 7 : ConnectionTimeQut remaining 52
hread 5: connected to vmufcil

ontroller <B8/15-2016 B:56:28 AM>: all threads connected - issuing Start

L0 S i LA =] DO L

You get an entry in the output file every ten seconds, with an orders per minute (OPM) value recorded.

Finally, the test will end, and you should have a final ordered placed value for the test.
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e Administrator: Command Prompt |;|i-

host wmwfcil CPUx= 76.8

ustomer 13122884 iz already a memher

et= 384.7 n_overall=11964 opm=235%6 rt_tot_lastn_max_msec=486 »t_tot_avg_msec=17
rt_tot_sampled=182 rollbacks: n=24% == 2.1

host vmwfcil CPUx= 76.1

Final <8-15%-2016 9:28:58 AM>: et= 384.7 n_overall=11964 opm=235%6 rt_tot_lastn_m
»=486 rt_tot_avg=171 n_login_overall=925%62 n_newcust_overall=2482 n_newmember_ov
erall=?8 n_brouwse_overall=36A74 n_revievbrowse=71811 n_newreviews=61? n_nevhelpf
tlness=1288 n_purchase_overall=11964 rt_login_avg_msec=1 rt_newcust_avg_msec=1 |
_reumember_avg_mzec=12 vt_browse_avg_nsec=2 rt_reviewvhrouse_avg_mszec=12 rt_neuwr
eview_avg_msec=2 rt_newvhelpfulness=16 rt_purchase_avg _msec=14 »t_tot_sampled=182
n_rollbacks_overall=24%? rollback_rate = 2.1%
host vmwefcil CPUx= 76.1

: exiting

: exiting

@ exiting

I exiting

: exiting

: exiting

@ exiting
hread 4: exiting
ontroller (8152016 9:28:5% AM>: all threads stopped, exiting
_purchase_from_start= 11972 n_rollbacks _from_start= 249
[Run over

E:sds3>_

This number is the relative score for the instance’s performance on this particular test.

Open the testresults.txt output file when the test completes.

testresults - Notepad
File Edit Format View Help

182.8,7200,2363,390,170,175,153,
193.0,7606,2365,437,170,167,162,
203.1,8000,2363,437,170,177,171,
213.3,8395,2361,406,176,172,182,
223.4,8788,2359,374,170,165,186,
233.6,9192,2361,421,176,169,195,
243.7,9597,2362,531,170,168, 202,
253,9,9992,2361,398,176,168,215,
264.0,10394,2361,453,170,176,221,
274.2,16781,2359,421,17@,175,230,
284.4,11177,2358,406,171,178,238,
294.,5,11579,2358,484,171,169,245,
304. 1,406,171,182,249,

MR R R R R R R
T e e N e S =Y

MR R R
e
m

The two primary benchmark values are total orders placed per test cycle (second column in the output file) and orders
per minute (third column in the output file).

Now, you are free to re-run this test in any permutation you see fit for your purposes. Restore your backup so you are
working from the exact same dataset before each test. Document what you change if you are testing infrastructure or
instance changes, and try to only make one change at a time.

You can now test infrastructure, instance, or database configuration changes and see the raw performance differences in
one simple to read number.
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