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About Me

Gerhard Bruckl
« Working with Microsoft Bl since 2006

« Mainly focused on Analytics and Reporting
 Analysis Services / Reporting Services
* Power Bl / O365
« MDX / DAX
 SAP HANA

* Blog: blog.gbrueckl.at
 eMail: gerhard@gbrueckl.at
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* What is Load Testing?
* Why Load Testing?
* Setting up a Load Test

* Load Testing Analysis Services
* Parameters
* Tools
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 According to Wikipedia:
“Load testing is the process of putting demand on a system or
device and measuring its response. Load testing is performed to
determine a system’s behavior under both normal and
anticipated peak load conditions. It helps to identify the
maximum operating capacity of an application as well as any

bottlenecks and determine which element is causing
degradation.”
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Unit Testing
VS.
Load Testing
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Several Reasons:

Reduce Risk
Reduce Cost
dentify Bottlenecks
Performance Tuning

Prove Scalability
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Common questions:

 How many users can my architecture support?
* What is the expected average response time?
* When/Why does my performance decrease?

* What is the best hardware setup?

* |s an upgrade worth the investment?
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Setting up a Load Test
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* Define your Goals!
* Define the Test Set
* Choose your Tools

* Run the Load Test
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* Hypothesis
* | need an average response time of X seconds
* | need to support X concurrent users

* Must be measureable and realistic!

* Investigation
* Why is my performance decreasing with X users?
* Why is my cube so slow?
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 Capture from Prod System
e Extract from Reports
* Free-Form Queries

* Parameterize your Test Set!
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Parameterizing the Test Set

* Page-Filters R

Date From |lr’1f2|:|15

Top 3 Countries |-T

* Varying Rows and Columns Australia

Canada
France

* Varying Measures
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« SQL Server Profiler

* ASCMD (with Stress Testing Scripts)
* AS Performance Workbench

* Visual Studio

* Self Programmed
* SSIS
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Criterias for Choosing your Tools

Serial vs. Parallel Execution

Performance Measurements

Easy Parametrization

Multiple Users / Security

Multiple Clients / Locations

Result Store / Analysis
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Running the Load Test

Change
EIEIEIEES

Generate Run Record and
Hypothesis Baseline Analyze
/Goal Load Test Results

Run
Load Test
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e Performance
* Min/Max/Avg Test Duration
 Number of Tests Executed
« Number of Users

 Hardware Utilization
 CPU
* Memory
* 1/0
* (Network)
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Analyzing the Results
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Expected results

. ) ) Q

. | saturation point |
25 - /

20 -

= Concurrent Users

15 1 Avg. query
response time

10

5 - /

0

123456 7 8 91011121314 151617 1819 20 21 22 23 24 25 26 27 28 29 30
(1) Constant test duration
(2) Until saturation point is reached

(3) Linear increase of test duration together with concurrent users
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Defining Concurrency

“How many ?Fz]c? run a query
at th tim

"How many queries can be answered
/ How many users can be satisfied
within a given time period”
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The Myth of “"Concurrent Users”

Infinite Number of
Concurrent Users?!?

Available Resources

Execution time OO
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The Myth of “"Concurrent Users”

Available Resources

Execution time
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The Myth of “"Concurrent Users”

Available Resources

Execution time
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The Myth of “"Concurrent Users”

Available Resources

Execution time
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e CPU > 90% ?

* Memory
* Available Server Memory
« SSAS Memory Usage vs. Memory Limits

 |O
« Read Bytes/Sec
 Disk Queue Lengths
« SSAS Threads
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Changing the Parameters
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* Software
» OS Settings
« SSAS Configuration

* (Cube Design/MDX Script)

 Hardware / Architecture
e CPU

* Memory
* /O
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* Virus Scanner

* Windows Power Settings

* Slow SAN

* Indexed/Encrypted Data Directory

* SQL Server RDBMS on same Machine

« Bad Cube Design/MDX Script

ﬁ# Deutsche F___l"':l’_
SQL Server Konferenz 2015 PASS



Visual Studio Load Testing
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 AS Load Simulation
* integration into VS Test Suite

 Framework

* can/has to be extended
e C# code

* For Baseline tests
* Fixed set of queries
« Random queries
e Variable number of users
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VS Test Suite — Overview
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Test Test Test Test
Agent Agent Agent Agent Agent

Each Test Agent simulates
approx 1000 virtual users

<

App App App App App App App
Server Server Server Server Server Server  Server
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* Test Controller

« Controls several Test Agents

* Logs results into Database
* Number of Tests
» Average Test duration

* Test Agent
* Runs queries against website / database to test (SSAS, SQL, ...)
* Logs results into Database

* Local PerfMon counters
» Tests per Agent
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VS Test Suite —Test-Controllers

* Every Test Controller has to be configured

» Load test result store: relational database to store test results
« Agents: manage Agents that the controller “owns”
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kure | Test | Tools  Analyze  Window  Help

L.“';?;I & [‘._] Mew Test... E

. %9 Load Metadata File...
Te

- o Create Mew Test List. .,

= Fun L S

Cebug 3

Jii-l Manage Test Controllers, .,

Select Ackive Tesk Settings 3
Edit Tesk Settings 3
Windows 3

Manage Test Controller

Contraller: IHF‘-GBRLIECKL

Last modified:  13,12.2012 12:31:23 by

Load test resulks skore:

Data Source=, ;Initial Catalog=LoadTest2010;Integrated Security=True

—agents
Agenk Marme | Status | Properties. .. |
HP-GERLECEL Disconnecked
Remove |
Qffline

Delete Temporaty Files

Restark Controller and Agents
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* Create Load Test Store

» SQL Scripts

* Create DB: LoadTestResultsRepository.sql
« Upgrade DB: UpgradelLoadTestResultsRepository.sql

 Scripts can be found at
C:\Program Files (x86)\Microsoft Visual Studio 10.0\Common7\IDE
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VS Test Suite — Testconfiguration

Add New Test il
Templates:
&) —1 I 4
£ C# Descripkion
Basic Linit Tesk Coded LT Test P
Use a load test to aggregate tests and
run them simulkaneously under
= = simulated load, using wirkual users, For
@EJ é | example, load tests let wou kest the
petformance of a YWeb application
Database Unit Test Genetic Tesk under peak use before vou deploy it
o o
=
3.
Load Test Ordered Test i
[= [
¥ et r
Tesk Mame: IMvNewLuadTest.lnadtest
add to Test Project: EASLnadSim ]
(0] 4 Cancel |
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VS Test Suite — Testconfiguration

 Constant Load
 Always same amount of concurrent Users

» Step Load

* Increasing number of Users
with each Step
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VS Test Suite — Testconfiguration

* Test Mix
» Add the ASLoadSim Project &y

. L |'r - ==| Add tests to aload test scenario and edit the test mix
as a Test Mix P

Welcome add one o more tests bo the mix:
Scenario Test Name % | Distribution & Add. .,
Load Pattern click'add" ta add test Remove |

Test Mix Model Add Tests illl

Mebwork Mix "d.} 1 testis) added |
Erowser Mix
Select best list ko wiew: Selected tests:
Counker Sets
RN Setti I,I'.C'.II Loaded Tests j Test Name | Project
s %=JiLoadstart asLaadsin

Available tests:

Tesk Mame - I Project
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VS Test Suite — Testconfiguration

* Network Mix;

* Originally used to run browser-tests

. MNew Load Test Wizard
* In our case always set it 5
| |7 =] Add network types to a load test scenario and edit the network mix
to LAN and 100% ey

Welcome add one of more network bypes to the mix and specify a distribution:

Scenario Metwork Type % | Distribution

=

2 x
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VS Test Suite — Testconfiguration

 Counter Sets

 Can use predefined sets
» Can create custom sets

x Deutsche
ﬁ SQL Server Konferenz 2015

New Load Test Wizard el S

|
| |r===| Specify computers to monitor with counter sets during load test run

Welcome
Scenario
Load Patkern
Tesk Mix Model
Tesk Mix

Metwiork, Mix

Run Settings

Selected computers and counter sets will be added to

the defaulk run settings

Computers and counter sets ko monitor:

Prewview selections:

= DLQI Application
-0 |_£I ASPMET

.MET Application

Add Computer... Remove

Eg Controller Cormputer
L LoadTest

' lﬁﬁ:ntmller

= 4 Agent Computers

----- fz.] Agent

Computer Tags: I

< Previous | Mext = I Finish Cancel




VS Test Suite — Testconfiguration

* Run Settings

* Limit number of testruns
- 2 x
* By duration s . . —
| [E- ;'| Review and edit run settings for a load test

* By number 3=

of iterations

Welcame Specify the length of the load test by:
SCenatio ' Load test duration
° S |° t Load Patkern Warm-up duration thh mm ss): I Dﬁ I Dﬁ I Dﬁ
a m p I ng ra e Tesk Mix Model Run duration (hh ram ss); I Dﬁ I llilﬁ I Dﬁ
M M Test Mi
* Frequency in which -  Lost Heraions

Test ikerations: 100 =

e Performance- e

counters are e B
* logged

Save Log on Test Eailure: ITrue j

Yalidation level: IHigh - imvaoke all validation rules j
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e Counter Sets

e Collection of Performance Counters

« Same Counters that are also
e available via PerfMon
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Pick Performance Counters

Compuker:

IHP—GBRLIECKL

Performance cateqory:

ILDgischer Datentrager

™ all counters " all instances

% Select counters From list % Select instances from list

aktuele Warteschlangenlange
Bytes gelesen)'s

Bvtes geschrieben)'s

Bytes/s
Durchschnittl, Warteschlanoenla
Durchschnittl, WWarteschlangenlar
Durchschnittl, Warteschlangenlar
Freier Speicherplatz (%)

Leerlaufzeit (%)

LesevorgangeSs ;I

Descripbion:

_Tatal
Z:

B H
3!

Harddisk\aolume1

Die Rate, mit der Bytes wahrend Lesevorgangen wom Datentrager
liberkragen werden,

=
[

(0] 4 Cancel |
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VS Test Suite — Testconfiguration

* Assigning Counter Sets
« Counter Sets can be assigned to EEEEEEENN——————

Deutsche

Controller
Agent
Test-Server

- SSAS
- 5QL

SQL Server Konferenz 2015

2l
Selected computers and counter sets will be added under
the Following run setking:
IFLun Settings1 j
Compukers and counker sets bo monitor Preview seleckions:
=- |:| A& HP-GERUECKL = 4 HP-GERLECKL
e .I._'_' Application I._'_' Application
o 2 ] s HET ----F“ ASP.MET
[ MET Application @ MET Application
ML 1S LA 115
1 (e ---l‘“ S0L
El- % C-:untrl:uller Compuker
L LoadTest
- Contraller
= g Agent Compukers
----- I._'_' Agent
add Compuker. .. BEmove Computer Tags: I
Ik, Cancel |
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VS Test Suite — Running the Tes

MyLoadTest [17:31] > Rk b sk onfiguration.cs LoaderPlugin.cs Teskn ] i ] TestParameter.cs ClapHelper.cs E:xecutiongu

1 Stop |.L"lGra|:uhs ] Tables | yﬂ]Eﬂ'ﬂlL}j){ |i5-|'|5'}

I\ Test in progress... 10 threshold viclstions 12 errors remaining: 09:07 |l

Counters key Indicators j Test Response Time j
100 100

A overall

4] Scenariol a0 s

l’—'}.‘ Computers ‘ ’

4 Errors . s
40,0 40,0
20,0 20,0

00:00 00:15 00:30 00045 01:00 0115 01:30 0145 ozood|  ooo0 00:15 00:30 00:45 01:00 0115 0130 0145 0z:00

Syskem under Test j Controller and Agents j
100 100
20,0 20,0
E0,0 £0,0
40,0 40,0
20,0 20,0 ‘\"
Overvisw \W . \.\__‘d__/\__/‘\-
[ Configuration 00:00 00:15 00:30 00:45 01:00 01:15 01:30 0145 0z:00 || 00:00 00:15 00:30 00:45 01:00 01:15 01:30 0145 0z:00
Conkraller Lacal run
Sampling Rate 00:0s Counter | Instance | Cakegar Camputer | Color | Range | Min | Mazx g Last
= Test Cases = Eﬂ Key Indicators -
Tatal Tests 1] [w| User Load _Total LoadTest:Scenaric HP-GERUECKL — —— 1,000 1 1 1
TesksiSec 0 [w] TestsfSec _Total LoadTest:Test  HP-GERUECKL ~— ———— 100 i} o} a 0
Failed Tests 0 [w] Awg. Test Time _Tatal LoadTest:Test  HP-GERUECKL — ———— 100 - - - -
[w] Errorsisec _Total LoadTest:Errors  HP-GERUECKL — —l— - - - -

ﬁ# DeUtSChe [w| Threshold Violations/Sec _Total LoadTest:Errors  HP-GBRIJECKL - - - - -

SQ |_ Se =] m Test Response Time

= Ea System under Teskt
I 2 Prmemccmr Timme TAkal Dyrrracery O o et = Y [l R |

T nd LE==] | = 4 44
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VS Test Suite — Analyzing the Results

MyLoadTest, loadtest < REEEC8INT= Rt mta] o) i{a N = d{a g P

el

» Results are stored in the Load Test Store 3 touies S |
cenarios  [Open and Manage Resulks
(=SQL Database) TR s

-5 Test Mix
R é [100%:] LoadStart
—1 .. . [,

Open and Manage Load Test Results e

* Can be accessed via Visual Studio e _

Show results For the Following load test:
MyLoadTest j

—Load kest resulks

Select a result ko open in the load test analvzer. Manage the load best repositary by importing, exparting or remaoving results,

Tirme | Duration | Lser | Cukcome | Tesk | Drescripkion OEEn |

03.06,2013 17:31  00;01:44  PMCME\gbrueckl  Aborted  MyloadTest

03.06.2013 17:25 00:00:16  PMOMNE\gbrueckl  Aborted MyLoadTest
03.06.2013 17:23  00:01:29  PMONE\gbrusckd  Aborted  MyloadTest 2oy |
03.06,2013 17:19 00:00:26  PMOME\gbrueckl  Aborted  MyloadTest — |

Ezport,..
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Live-Demo
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 Be sure what you actually want to achieve with your Load Test
» Use appropriate Tools

* Know your System
« Hardware — physical Limitations
* Cube/Model — design Limitations

* Make tests as real as possible — Security!
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