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* |Introduction

 Model-Based Testing & Automated Test Design
e X-Lite softphone testing: A case study

e Test generation and test execution workflow

e SUT (X-Life Softphone) model

* Generating the TTCN-3 test. suite

* Test execution environment

* The value of end-to-end test automation
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* A Joint case study from Elvior & Conformiq

 Confomiqg - model-based automated test design
tool provider

— Conformiqg Qtronic™

e Automatically generates human readable test plans, test
cases, and executable test scripts from UML models

e Elvior — TTCN-3 test tool provider
— MessageMagic

 TTCN-3 test development and execution platform
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Black-box functional testing

observable events

N s
System Under Test Tester / test tool
(SUT) controllable events
y, \_
e Purpose: to verify that system conforms to its requirements

. Precondition: SUT must be controllable and observable from outside

e SUT examples:
 controllers in telecommunications, automotives, avionics,...
 software embedded in smart gadgets
 web applications

e software subsystems on any system hierarchy levels
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Automated black-box functional testing

observable events e

L ) > Test tool

System Under Test
(SUT) _controllable events
J

L [ Test script }

e Testis controlled by test script

e Suitable test types:
— Functional Tests
— Regression tests
— Conformance tests
— Load tests
— Smoke tests
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Problems with manual test scripting

e Tests creation or design phase:
— Writing of test scripts is time consuming
— Poor test coverage
— Missing Test Cases
— Error Prone Tests

— Often only test cases for basic (“normal”) behaviour are
automated

e Tests maintenance phase:
— Number of test scripts grows over time

— Requirement or Function Changes requires going trough entire
test suite to make changes

— Overall very high maintenance costs
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Model-Based Testing in a nutshell
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Model-based testing benefits

e Tests creation or designh phase:
— Models are created instead of scripts
— Good systematic test coverage
— Tests are free of bugs

e Tests maintenance phase:
— Models are maintained instead of tests

— Requirement or Function Changes requires going
trough relevant models to make changes

— Acceptable maintenance costs
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X-Lite softphone testing case study
Test generation and execution workflow
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netln:5IPResp

requirem ent "C3

Triggered by user
action, send INVITE
request. {We are
initiating a new cdl.)

LVIOR
SUT Model

[ sefThreadMam e("SIF UAC™);

Paragraph num bers in comments and
requirem nts refer to RFC 3261 SIP: Session
Initiation Protocol

and Conform ance Test Specification for S5IF

userIn:UserInput (ETSI TS 102 027-2)

[msg.inputl=="Tinvite™ && msqg.inputd==dst]/
Invite();

requirem ent "Call establishment/Vaid Behaviour/TPId: SIP_CC_OE_CE_V_0057;
after{tim eouts)/

.
ling

netin:SIPResp
[(meg.statu

“INVITET/
100} {requirem
183) {requirem
199) {requirem

00 &&
(NVITET]/

| establishmentVaid Behaviour/TPId: SIP_CC_‘

= 100 or msg.stat

requirement 17,1, 1.2 INVITE timersfTerminates INVITE cyde after B imeout™;
Tim eOut);

88

ps==180 or msg.satus==183 or msg.sEus==199) &&

2nt "Call establishment/vadid BehaviourfTPId: SIP_CC_OE_CE_V_009%}
it "Call establishment/Vdid Behaviour/TPId: SIP. CC_OE CE_ V_0107}
ent "Call establishment/vaid BehaviourfTPId: SIP_CC_QE_CE_V_011%}

21.1.2 180 Ringing
waiting for other end
to answer

netin:SIPResp

[m =g status==200 && m=g.ceeq
Ack(;

requirem ent "Call establishmenty}

DE CE_V_D13%
S

netln:SIPResp
[meg.staty
msg.cseq

JAck;

"INVITET] @

o

s

userIn:UserInput
[m=ginputi=="cancd]/

21.4.24 436 Busy Here'

Calles rejects call
—= TNVITET/ d

did Behaviour/TPId: SIP CC OE CE_V_014%
Mow we can

speak with other

4
r end Cancelin
Ready 2

netln:SIPReq "_ k; [T] after(tim eoutF)/
[msg.op=="BYE" && userIn:serlnput requirement "17.1.2.2 Mon-INVITE tim ers/Terminates CANCEL cyde after F tim eout™;
ﬁrsn Sgagaé?g:;r) rdl [meg.inputi=="bye"]} netin:sIPAesp TimeOut();

en H =
requirem ent "Terminating /Send OK in response to BYE™; [m sg stanys==200 &&

F msg.cseqs ="CANCEL™]/
Terminating
¥

after{tim eou
TimeOut);

requirement [Call release/Timers/TPId:|SIP_

netinrSIFRes)
[m =g sta
reguirem

5==

t "Terminating /Wait for OK in

Waiting Response

netin:S5IFResp
[meg.s 5==487 &&
msg.cseq=="TNVITE"]/
Ack(;

response to BYE™;

CC_OE_|CR_TI_004%;

2001/
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Generating TTCN-3 Test suite

& Qtronic - Coverage Goals for UAC_TP - Eclipse SDK
File Edit Mavigate Search Project Qbronic Fun indow  Help

ko

Cis 0 R A | B Gtronic

75 Project Explorer &2 = 4;;'; = O || ] coverage Editar: UAC_TP 2 =0 Traceability: DC 1 25 mEY =4
tl b: UAC A BB s % is ing Goals 1| 2| 3| 4| 5 &
= log Uac_TP Testing Goals DC1 | ™| equirements

=-8sDCL =/ Call establishment 100 =l 17.1.1.2 INVITE timers
‘¥ TTCMAoripterFixTEST = Timers 100 Terminates INVITE cycle after B tin =
25 Generated TTCN-3 TRId: SIP_CC_OE_CE_TI 001 v 3 17.1.2.2 Mon-INVITE timers
m GQtronicTypes,thend TPId: SIP_CC_OE_CE_TI_D03 o Resends CAMNCEL after E timeout bt
m TestSuite.tkcn3 TPId: SIP_CC_OE_CE_TI_004 w Terminates CAMCEL cycle after F b ¥
=2 rnadel = Yalid Behaviour 100 = Terminating
@ SIPClient.java TPId: SIP_CC_OE_CE_W_00S - Send CK in response to BYE
B s1pclient, i TPId: SIP_CC_OE_CE_Y%_009 w Wait For OK in response to BYE
1= UAS v TPId: SIP_CC_QE_CE_Y_010 v = Call establishrent
— TRId: SIP_CC_OF_CE_W 011 " = Timers
B= Test Cases: UAC_TP >DC 1 12 = TPId: SIP_CC_OE_CE_Y 012 v TPId: SIP_CC_OE_CE_TI 001 %
. TPId: SIP_CC_OE_CE_Y 013 w TPId: SIP_CC_QE_CE_TI_ QO3 ¥
S TPId: SIP_CC_OE_CE_Y_014 v TPId: SIP_CC_CE_CE_TI 004 3
T Cre # Call release o =1 walirt Fiehavin e he
il Tesk Case 1 2000 L LR P £ 3
i T r T
g i::'t: E:::g gggc T Test case 11 52 =] w @O~ -0 e Steps: Test Case 11 | 2 Trace: Test Case 11 53 = [l
4 Tesk Caze ¢ 200 ~ ~
5 Test Case 5 2000 e e
& Tesk Case & 2001 Tester SIP UAC ' main) .
7 Test Case 7 00 ; !
g  TestCased 00 T e SIPClient. SIPClient() .
9 TestCased 200¢ . UserInput - userIn ; ) :
10 Tesk Case 10 2004 E t=0.0 - i SIPClient, rund) !
11 Test Case 11 L1050 I~ i i
SIPReq <- netout : T :
=00 |t ' SIPClient-initial-4 E
@ et s o on aE L avs | 5
SIPResp -= netln
t=0.0 -
UserInput - userIn
t=0.0 o
£ L STPR &M - nekin ik bt bt
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Generated TTCN-3 test suite

module

Teatsuite

import from QtronicTypes all:

S

¢

Uaer provided importa begin =

import from QtronicTestHarness all:

I
Fo

Jaer provided imports emd =/
Jtronic generated alt step S

altatep QtronichDefamltdlt(} rums om QtrondcHIC

L

any port,recelive

harnesaTimer, stop:
setverdict (fail) ;

aqt runic_:nd_test_cc:e ()
stap:

[] harne==Timer. tim=oot
==tverdict (fail) ;
gtronic_end test case(};
=tap;

Ganeraced test case F1

CagLcasa IESE_p&BE_;E] runs on QrronicMIC gayscem QUronicHarnessSystem

var float oldtimer :
var Tflioat SLACE (= 10.0;
var default defawlt behavicur ref;

quronic STart Test case();

default behaviour ref := activate(QrronicHarnesanlc()):

log("Structural feature:! method: main()™);

log{"Structural feature: method: SIPClienc.SIPClienc|)™):

log|"Structural feature:! method: SIPClienc.run()™);

log|"Structural feature:! state: SIPClienc-inicial-<gm);

log|"Structural feature! Tranaiticon! SIPCLienc-inicial-4->5IPClient-Imit—97);

log|"Structural feature! atate! SIPClienc-Inich):

gqtronic send UserInput To uaerln(UserInpucIemplacel)

oldtimer != 0.0;

log|"Stroctural feature! Tranalticon: SIEClienc-Inic-»SIPClient-Calling-initial-0-0m):
logi|"Stroctural feature:! method: SIPCLienc.Invice()}™):

narnessTimer.atart( (0.0 - cldtimer} + SLACK):

qtronic recelve SIFReq Crom netOut (SIFAegIenplaceld}:

harnessTimer.atop;

oldtimer = 0.0

log|"Reguirement:! reguirement: Call eatablishmenc/Valid Behavicur/TPId: SIF CC OE CE V 003"} :
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Test Execution Environment
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Value of end-to-end- test automation

Direct link between design and quality assurance
* system models are important testing assets
* reduces test maintenance costs (models are easier to change than the actual test scripts)

Covers the whole test process
e from the system modelling
* to the tests execution against the SUT and test results evaluation

Modelling, test generation and test execution tools from different providers
can form an quality assurance process

Automatically generated test scripts can be stored in configuration management /
version control systems, and they can be executed Independent of the test
generation system

Case study shows how model-based end-to-end test automation can be employed in
TTCN-3 driven quality assurance process using the tools available from Conformiq and Elvior
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More Information

www.elvior.com
www.conformig.com

Andres Kull, Elvior, andres.kull@elvior.ee
Kullo Raiend, Elvior, kullo.raiend@elvior.ee
Ajay Garg, Conformig, ajay.garg@conformig.com




