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Architekturanforderungen prufen

L - Zeltpunkt:
Maximum , 3
% 3 s:éonds I\/Iin(;mum : MOg“ChSt ]CrUh
- average page @ 25 orders per O
<J response seconds Und rege|maB|9
< time —.
~ - Einfach
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s concurrent | end server mitwachsen
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\/|sua\ Studio 2012 Lasttest Architektur
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Finzeltests

WebTests CodedUITests Unittests Datenbanktests
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WebTest-Erstellung

Web Test Recorder =

(@ Record) 1 Pause m Stop | %5 | X Fabrikam Fiber

gk http:/fwww fabrikam com./
=g hittp:/Awww fabrikam com/Service Tickets/Get Service Ticket
Elﬂ GuenyString Parameters
b B ticketld=1 Scheduled Maintenance: Lorem ipsum dolor sit amet, consectetur adipisicing elit, sed do eiusmed tempor incidids
----- g http:/Awww fabrikam com favicon ico
=g http:/Awww fabrikam com/Service Tickets/Get Service Ticket

Support

=48] QueryString Parameters My Tickets [Assigned] Viewing Recorded Programs
ud tiokelld=2 Created On:
=g hitp://www fabrikam com/Service Tickets/Get Service Ticket e LN Sl aE o 5 131/2012 2-71 A
=il QuenyString Parameters S .
- [A014102] - Internet Upload spee... # =
o ticketld=4 Assigned To:
=-gh] http:/fwww fabrikam com/Service Tickets/Get Service Ticket

; [AD14103] - FabFiber is the worst... & 3 :
Elvﬂ CuenyString Parameters Brian Keller

Lo B ticketld=5 [AD14104] - changing channel by... +

[AD14105] - Viewing Recorded Pr... *

Visual Studio
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WebTest-Austuhrung

WebTest3 [10:02 PM] R X RUE I a X002

LoadTestd loadtest WebTest2 webtest

> P w

& O =] ¢

€3 Failed Click here to run again Internet Explorer 9.0 LAN  Edit run settings

Request

Status

Request Ji Request ...

Total Time Response By..

Dauert ein Aufruf
besonders lang?

Werden viele Daten
“— Ubertragen?

b &N http://www.fabrikam.com/ 200 OK 0.060 sec 0.023 sec 0
@ & http:/fwww.fabrikam.com/ServiceTickets/GetServiceTicket 200 OK 0.008 sec 0.008 sec a
(%] gl http:/fwww.fabrikam.com/favicon.ico 404 Mot Found - 0.002 sec ] 3,056
(] @l http:/fwww fabrikam.com/ServiceTickets/GetServiceTicket 200 OK 0.008 sec 0.008 sec 2 *NE]
@ & http:/fwww.fabrikam.com/ServiceTickets/GetServiceTicket 200 OK 0.007 sec 0.007 sec ] 268
@ & http/fwww.fabrikam.com/ServiceTickets/GetServiceTicket 200 OK 0.008 sec 0.008 sec a 269

Web Browser

Regquest | Response | Context | Details

»

Fabrikam Fiber

Support

m

Scheduled Maintenance: Lorem ipsum dolor sit amet, consectetur adipisicing elit, sed do eiusmod tempor incididunt ut labore et dolo

My Tickets There was an error while retrieving data from the server
[AD14101] - Modem keeps resetti... +
[AD14102] - Internet Upload spee.. #°
[AD14103] - FabFiber is the worst... o
[AD14104] - changing channel by... +

' m b

— Treten Fehler auf?

Visual Studio

ALM Days 2012
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Think Time und Response Time Goa

Configure individual request properties

Request Reporting Mame I:::‘: _I::ipeﬂgsugl
http:/www.fabrikam.com,’ 0
http:/www fabrikam.com,/ServiceTickets/GetServiceTicket 0
http:/fwww. fabrikam.com/ServiceTickets/GetServiceTicket 4
http:/wwew fabrikam.com,/ServiceTickets/GetServiceTicket 1
http:/Swwew fabrikam.com,/ServiceTickets/GetServiceTicket 0

QK Cancel

Visual Studio
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Credentials

WebTests [10:15‘ WebTests [10:02 PM] WebTest3.webtest ® X

‘A - @' E & £ B e

2 WebTest3

----- bl http:/fwww. fabrikam.com/

: g http:/fwww.fabrikam.com/ServiceTickets/GetServiceTicket
g http:/fwww.fabrikam.com/ServiceTickets/GetServiceTicket
g http:/fwww.fabrikam.com/ServiceTickets/GetServiceTicket
g http:/fwww. fabrikam.com/ServiceTickets/GetServiceTicket
-l Validation Rules

... 2l Response URL

------ J2l Response Time Goal

-

Set Credentials
Mames: Bind...
Password: Bind...

CHE Cancel

O
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Caching Datengetriepen

’ Mew Test Data Source Wizard
ij Select the type of data source
e |
PFDFEH“EE- __________________________________________________________________ - q. x
s s s Data source name
Microsoft.VisualStudio. TestTools. Web5Stres -

DataSourcel

.| A - Data source type
®=2 I=|r _] u @

Database C5V File XML File

Cache Control False -
Encoeding utf-8 |4
Expected HTTP 5Status Code 0

Please select the type of data that will be the basis for this data source

w

Cache Control

True indicates that the requests are cached.
False indicates that the requests are not cac...

< Previous Mext = Finish

Visual Studio

OALM Days 2012



Quellcode

WebTest3Codedwh™ + X REIEER = WebTest3 [10:15 PM] WebTest3 [10:02 PM] LoadTestd.loadtest >
2 WebTest3Coded = @ Runi) -
=] Public Overrides Sub Run{) =
"Initialize walidation rules that apply te all requests in the WebTest P

If (Me.Context.validationLewvel »>= Microsoft.VisualStudio.TestTools.WebTesting.validationLevel.Low) Then
Dim validationRulel As ValidateResponseUrl = Mew WalidateResponselrl()
AddHandler ValidateResponse, AddressOf validationRulel.VWalidate

End If

If (Me.Context.ValidationLevel *= Microsoft.VisualStudio.TestTools.WebTesting.Validationlevel.Low) Then
Dim validationRule2 As ValidationRuleResponseTimeGoal = New ValidationRuleResponseTimeGoalf()
validationRule2.Tolerance = @.8R
AddHandler ValidateResponseOnPageComplete, AddressOf walidationRule2.validate

End If -

Dim requestl As WebTestRequest = New WebTestRequest(“http://www.fabrikam.com/™)
MyBase.Send(requestl)
requestl = Nothing

Dim request2 As WebTestRequest = New WebTestRequest(“http://www.fabrikam.com/ServiceTickets/GetServiceTi
request2.QuerystringParameters.Add("ticketId™, "1", False, False)

MyBase.Send(request2)

request2 = Nothing

Dim request3 As WebTestRequest = New WebTestRequest(“http://www.fabrikam.com/ServiceTickets/GetServiceTi
request3.ThinkTime = 4

request3.QuerystringParameters.Add("ticketId™, "2", False, False)

MyBase.Send({request3)

request3 = Nothing

Visual Studio

OALM Days 2012



WebTest
Demo

Neu, ausfUhren und datengetrieben
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CodedUlTest

- Aufzeichnung und Abspielen von Benutzerinteraktionen

Generate Code for Coded UI Test @

How do you want to create your coded UI test?

D The code file for the coded Ul test has been added to your test project. To . . - —
generate code for this test, you can select from the options below. | LIIMap - Coded UI Tect Builder 7w

- =

&

@ Record actions, edit Ul map or add assertions

Perform tasks in your application and generate code for your actions.

) Use an existing action recording
Generate code that performs the same actions as the action recording that
is associated with the test case or shared steps.

(0] 4 | [ Cancel Coded UI Test Builder - Senerate Code ?; Coded UI Test Builder - Generate Code ? X
I Method Mame: Method Name:
1<CodedUITest()> {for example: MyMethod) (for example: MyhMethod)
Public Class CodedUITestl RecordedMethodl - AssertMethodl -
<TestMethod()> Method Description: Method Description:

Public 5ub CodedUITestMethodl()

' To generate code for this test, select "Generate Code for Coded UI Test
" For more information on generated code, see http://go.microsoft.com/fwl

Me.UIMap.RecordedMethodl()

Add and G te
Me.UIMap.AssertMethodl() Add and Generate and Genera
End Sub




CodedUlTest
Demo
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Unittests

[TestClass()]
public class CustomersControllerTest

{

MockCustomerRepository mockCustomerRepo;
CustomersController controller;

[TestInitialize(}]
public void SetupController()

{

mockCustomerRepo = new MockCustomerRepository();
controller = new CustomersController({mockCustomerRepo);

¥

[TestMethod()]
public void CreateInsertsCustomerAndSaves()

1
controller.Create(new Customer());
Assert.IsTrue(mockCustomerRepo.IsInsertOrUpdateCalled);
Assert.IsTrue(mockCustomerRepo.IsSaveCalled);

¥

TEEI: E{plﬂrer e I J'-II' x
¢ Search P~

Run &l | Run.. =

4 Failed Tests (1)
€9 ScheduleActionCorre... 28 ms
4 Passed Tests (/)
@ CreatelnsertsCustom... 70 ms
@ CeleteConfirmedDel... < 1ms
&) DeleteFindAndReturns... 3 ms
@) EditUpdatesCustom... < 1ms
@) IndexReturnsMonMull... 3 ms
@ ItShouldThrowExcept... 41 ms
@ scheduleActionRetu... 130 ms

Visual Studio

OALM Days 2012



Unittests
Demo
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Datenbanktests

=0 FabrikamFiber.CallCenter - Microsoft Visual Studio (Administrator)

:m'ﬁ'}-@:

File Edit View Refactor Project Builld Debug Team 5QL Data Tools Unit Test Architecture Analyze Window Help
< I |ﬁ3*ﬁﬂd‘| |D-Ir1ternetE:cpIorer'DEbug v|ﬂ;?s|[1zg|"|'ﬂf]|l
R UML. = @ X UnitTestl.cs ® X LoadTesth [8:46 AM] LoadTesth. loadtest WebTestd [B:d2 AM)] =
e
E f_':‘_'r *EI' " ‘ItWEbAﬂdLDadTestPrD_iEct'I..LJnitTesﬂ ~ @ DatabaseSelectEmployee() -
B2  Search P~ -lusing System; L
= using Microsoft.VisualStudio.TestTools.UnitTesting; .
(= . . . -
S Home ~ us%ng System.[u?llectmns.Eenerlc,
=) using system.Ling;
_ Run All | Run.. using System.Text;
g Failed Tests (1. using System.Threading.Tasks;
m  showA
o —-Inamespace WebAndLoadTestProjectl
= ‘
[TestClass]
et L public class UnitTestl E
Show A [
@D 1sec [TestMethod]
C. 57 ms = public void DatabaseSelectEmployee()
<1ms 1
<1ms Entities db = new Entities()};
D.. 3ms var employee = from e in db.Employees
. 489 ms where e.LastName == "Keller™
L. 3ms select new { e.FirstName, e.LastName }; | &
111 ms T
¥
¥

2 SOLUTIOMN EXPLORER ooz w1
maeR &l aal”

Search Solution Explorer (Ctrl+ Q) 2
=gk LoadTest5.loadtest .

BB (=S [C >

Quick Launch (Ctrl+ Q) 2

<ok LoadTesth.loadtest
4 38 Modell.edmx
b =%y Modell.Designer.cs
#1) Modell.edmsx.diagram
b UnitTestl.cs
=58 WebTestl.webtest
=58 WebTest2 webtest
=58 WebTest3.webtest
+58 WebTestd.webtest
+58 WebTest5.webtest
=58 WebTesth.webtest

o, BT LI e b | 1

1 |

CODE.. SOLUTL. TEAME.. CLASS..

=z

2 PROPERTIES :ovommmniminiiiiniiowe J.'Il. o
2| =

[CES




Finzeltests In Lasttest verwenden

Mew Load Test Wizard

Scenario
Load Pattern
Test Mix Model
Test Mix
Metwork Mix
Browser Mix

Counter Sets

Run Settings

I - Welcome to the Create New Load Test Wizard

This wizard will walk you through the steps to create a load test that contains:

A load test scenario to which you will add tests,

A load pattern, test mix, browser mix and network mix.

Counter sets for target computers from which you will cellect performance data.
Run settings such as the duration of your test and a description.

When you have completed the wizard and clicked Finish, a load test is generated in the test project.
You can add additicnal scenarios and edit the test in the Load Test Editor.

For more information press Fl to select a related Help topic.

Click Mext to proceed.

cious || Nets || Finish

|| cance

O
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Think Times

New Load Test Wizard (B[]

I - Edit settings for a load test scenario

Welcome Enter a name for the load test scenario:

IS ..

Load Pattern
Think time profile

Test Mix Model

Test Mix @ Use recorded think times

Metwork Mix () Use normal distribution centered on recorded think times

Browser Mix (7 Do not use think times
Counter Sets
Run Settings

Think time between test iterations: [0 = seconds
< Previous ] [ Mext = ] I Finizh ] I Cancel ]

Visual Studio

OALM Days 2012




Anzahl der simulierten

Benutzer

Mew Load Test Wizard

I - Edit load pattern settings for a load test scenario

Maximum user count:

Welcome Select a load pattern for your simulated load:
SEETT () Constant Load:
~ loadPattem ==
User Count: 2
Test Mix Model sEr-oHn
Test Mix i@ Step load:
e Start user count: 101
Browser Mix 10
Step duraticn: =
Counter Sets
Fun Settings Step user count: 1015

200/

USErs

USErs
seconds
users/step

USErs

[ 7 el

< Previous ] [ Mext =

||

Finish | | Cancel |

O
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est mix model

Mew Load Test Wizard

I -. Select a test mix model for the load test

Welcome How should the test mix be modeled?

Scenario
@ Based on the total number of tests

Load Pattern

_ ':::' E-ESEd an thE number ﬂf "u"il"tLIEl LEErs

Test Mix () Based on user pace
Metwork Mix (") Based on sequential test order
Browser Mix

Counter Sets
Run Settings

data.

This model of test mix determines which test is run
when a virtual user starts a test iteration. At the end of
the load test, the number of tirmes that a particular test
was run matches the assigned test distribution. Follow
this model when you are basing the test mix on
transaction percentages in an 05 leg or in preduction

< Previous ] [ Mext =

/|

Finish

|| concel |

O
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Finzeltests und Verteilung

Welcome

Scenario
Load Pattern
Test Mix Model

o TestMx

Metwork Mix
Browser Mix

Counter Sets

Run Settings

I Add tests to a load test scenario and edit the test mix

Add one or more tests to the mn:

l

Test Name % | Distribution | Add.

1 | CreatelnsetsCustomerAndSaves 32| .
2 | DeleteCorfimedDeletesCustomerAndSaves 2 L

3 | DeleteFindAndRetumsCustomer 6| T
Edit UpdatesCustomerAndSaves 15| —&
5 | WebTest1 5
6 | WebTest2 6| 1
7 | WebTest3 7| ©
3 | WebTestICoded 7| &

< Previous Next > Finish | | Cancel |

O
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Netzwerkbandbreite und Verteilung

Welcome

Scenario
Load Pattern
Test Mix Model
Test Mix

© NetworkMix

Browser Mix

Counter Sets

Fun Settings

I Add network types to a load test scenario and edit the network mix

Add one or more network types to the mix and specify a distribution:

Network Type % | Distribution 2| Add
LAN -] sl . [m
2 (36 -| 2| —W{
= Distribut
3 | Cable-DSL 1.5Mbps - 2| —%
4 | Cable-DSL 384Kbps - 20| —%
Total 100
< Previous Next > Finish | | Cancel |

O
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Browser Mix

Welcome
Scenaric
Load Pattern
Test Mix Model
Test Mix
Metwork Mix
. BowserMx
Counter Sets
Run Settings

I Add browser types to a load test scenario and edit the browser mix

Add one or more browser types to the mix and specify a distribution:

Browser Type % | Distribution - I Add ]

1 ’]nternet Explorer 8.0 '] 32| C
| Chrome2 q 1|~

Distribut

3 | Firefox 2.0 - g| G
4 [Firefox3.0 - 6 &
5 ’]nternet Explorer 10.0 v] 42| L

Total 100
< Previous Next » Finish | | Cancel |

O
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Performance Counter

Mew Load Test Wizard

Welcome
Scenario
Load Pattern
Test Mix Model
Test Mix
Metwork Mix
Browser Mix

Run Settings

I Specify computers to monitor with counter sets during load test run

Selected computers and counter sets will be added to the default run

settings

Computers and counter sets to monitor:

Preview selections:

=R =l localhost
@'=| Application [P b ﬁ Application
V& ASPNET ] & ASP.NET
ﬁ MET Application || F ﬁ MET Application
@l I I O A &= IS
LR s &= sqL
= i Controller Computer
----- ﬁ LoadTest
----- = Controller
-l Agent Computers
.[& Agent
Add Computer... ] [ Remowe Computer Tags:

| <Previous || Net> || Finish

|| cancel |

O

Visual Studio

ALM Days 2012



Testdauer

New Load Test Wizard [~ B[]
I Review and edit run settings for a load test
Welcome Specify the length of the load test by:
Scenario @ Load test duration
Load Pattern Warm-up duration (hh mm ss): 0 0= 0=
Test Mix Model = = -
€ peiviode Run duration (hh mm ss): = 54 = =
Test Mix
Metwork Mix () Test iterations
Browser Mix Test iterations 100
Counter Sets Dietailz
DRSS sampling rate: 315 seconds
Description:
Save Log on Test Failure:  True -
Validation level: High - invoke all validation rules "'l
ext > Finish ] I Cancel ]
Visual Studio

OALM Days 2012



| 0adtest

ou LoadTest5
=Ml Scenarios
. -8 Scenariol
- Test Mix
. i [32%] CreatelnsertsCustomerAndSaves

" 4 [22%] DeleteConfirmedDeletesCustomerAndSaves

» 4 [6%] DeleteFindAndReturnsCustormer

. 4 [15%] EditUpdatesCustomerAndSaves

. D [5%] WebTestl
.2 [6%] WebTest2
B [7%] WebTest3
. @ [7%] WebTest3Coded
EIE Browser Mix
- B [32%] Internet Explorer 9.0

.81 [11%] Chrome 2

-l Network Mix
e [36%] LAN

..... & [229%] 3G

----- = [22%] Cable-D5L 1.5Mbps
: ool [20%] Cable-D5L 384Kbps
e Step Load Pattern

WebTest Connection Model

Select a connection model for Web tests, '
connections to conserve resources: 'Connection Per User's use dedicated connec..

B WebTest Connections

WebTest Connection Model Connection Per User E

WebTest Connection Pool Size

Connection Pool
Connection Per Test Iteration

E Options
Agents to Use
Apply Distribution to Pacing Delay True
IP Switching True
Maximum Test Iterations 0

=

Percentage of New Users

Think Profile On
Think Time Between Test Iterations 0

Visual Studio

OALM Days 2012



Testergebr

7 summary Graphs | EH Tables @ Detail H-% = £~ A & <
@ Test Completed
T Key Indicators * | |Page Response Time -
100 300
Owerall
Scenarniol 'l
Computers 500 ] S 150
Errors ﬁ
Q000 0030 Q100 QLD 0200 0230 0300 0000 {II:IZS DD:IED Ell:I15 DL‘\I4'EI DZ:EIS DZIBII DZISS
|| 11 || 11
System under Test * | | Controller and Agents -
100 100
- - A Nl
0000 DEtIII [l]_"lDEI D]:III DE:III DZIII 03200 0000 DEtIZE D[tIECI [Il:IIE D]_'\Il1-ﬂ DZ:EIE DZIII DZIEE
|| 11 || [
Counter Instance Category Compu.. Color  Range Min Max HAvg,
4 B Key Indicators -
lwl UserLoad _Total LoadTes... WSALM —=— 1,000 10 150 a5
lwl Pages/Sec _Total LoadTes... YSALM —— 1000 8.00 465 226 E
lwl Awvg. Pag.. _Total LoadTes... YSALM —_— ] 0.0068 0.62 0.018 Lo
[w Errors/Sec _Total LoadTes.. VSALM —a— 0 0 0
[w| Threshal.. _Total LoadTes.. VSALM e | 0 0 0
[v| % Proces.. _Total Processor VSALM —a— 100 & 16.5 598 340

d M Pana RPacnnnca Tima

O
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| 0adtest
Demo
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Profiler zum Ermitteln der Engpasse

L L I_F-'r' S

T Zfoom by selection

60 T Foorm reset
T Foom out

40

20 '

n - b L
0 3 f q 1 15 14 21 24 27 30

Wifall Clock Time (Seconds)

Hot Path
&= WebDev.WebServerd0.EXE 100.00 0.00
4= FabrikamFiber.Web.Contrellers. HomeController.Index() 68.87 0.00
&= FabrikamFiber. DAL Data.ServiceTicketRepository. Alllncluding(class System.Ling.Ex... 68.68 0.00
& System.Data.Entity.DbExtensionsInclude(class System.LingIQueryable™1... 68.62 68.62

Related Views: Call Tree Functions

Functions Doing Most Individual Work
System.Data.Entity. DbExtensions.Include(class System.LingIQueryable1 <0 class System.Ling.Expressions... I  G5.68
System.Data.Entity. Db Context..ctor({string) m 410
System.Dynamic.UpdateDelegates. UpdateAndExecute2iclass System.Runtime.CompilerServices. Call5ite !0, ... H 259

O
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Analyse bis aut Zeilenebene

Function Code View
chwshbrian\fi\Dev\FabrikamFiber.CallCenter\FabrikamFiber.DAL\Data\Service TicketRepository.cs

L
get { return this.context.ServiceTickets; }
I ¥
= public IQueryable<ServiceTicket> AllIncluding(params Expression<Func<ServiceTicket, object>>[]
!
IQueryable<ServiceTicket> query = this.context.S5erviceTickets;
foreach (var includeProperty in includeProperties)
1
68.7 % query = query.Include(includeProperty);
¥

Visual Studio

OALM Days 2012



Profiler

Demo
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e about 8 million customers in 1997 to over 260 million
customers worldwide

« Web Testing and Load Testing capabilities of Visual Studio
» support 215,000 concurrent clients
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Fstablishing a Baseline

',”“ﬁndo“suweHoﬂmaﬂhnxheﬂﬂ -~ X i
_ gffu;;“*m:,ij4“4*~4Lﬂk”4~£#~*JJ..L ==
a-Ul &= A 4% TestProject.WindowsLiveHotmailCoded ~ | =@ GetRequestEnumerator() =
@= |Z
| Cate [% public class windowsLiveHotmailCoded : webTest 1l
Comr |
: Coul public windowsL1iveHotmailcoded() ]E
. High : . |
: .. = this.PreAuthenticate = true;
Initiz | }
: Inst |
& Ltow! = public override IEnumerator<webTestRequest> GetRequestEnumerator
E']{: Lo webTestRequest requestl = new webTestRequest("http://www.hot
=5- M ExtractHiddenFields rulel = new ExtractHiddenFields(Q);
| M rulel. ContextParameterName = "1"; )
requestl. Extractvalues += new EventHandler<gExtractionEventAr
M yield return requestl;
Min
webTes
reques —~ WindowsliveHotmailCoded.cs |
Stop reques g TestProject. WindowsLiveHotmailCoded - W GetRequestEnumerator
reques
Patter ng1d request5SBody. FormPostParameters. Ad
The Lo request5.Body = requestS5SBody;
webTes yvield return requests;
reques
reques
<G i webTestRequest request6 = new WwebT
| | request6.ThinkTime = 10;
int WebTestRequest. ThinkTirme
Gets or sets a value representing the think time to wait after the response is recemved.
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Cloud-Anwendung testen

Q ‘l I est .
ﬁ Contraller IS ATget ﬁ-ﬂ iiii
/| * EEEN

&Y Windows Azure

O VAisua
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Visual Studio Performance

Testing ...Quick Reference
Guide

A quick reference for users of the Team Testing
performance features of Visual Studio

Visual Studio Performance Testing Quick Reference Guide

6/20/2011
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Frank Maar
frank. maar@microsoft.com

Phone: +49 (30) 39097 x 335
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Microsoft Deutschland GmbH
Katharina-Heinroth-Ufer 1
D-10787 Berlin

Visual Studio

OALM Days 2012



