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Outline

= OQracles, Test Automation and (Test) Models
= Oracles in TTCN-3
= Test Automation (Oracle) Examples
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Test oracle as part of a test case

= A test case is a tuple of
— Pre-, post- and side conditions
— Test inputs (stimuli)
— Test outputs (expected responses)

(see e.g. ISO/IEC CTMF, FMCT or ISTQB)

— Do not separate test inputs from oracles

- Both can/are to be realized by an automated test system
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Test oracle as part of a test automation solution

= Two principle ways

— “Liveness” checking

—> logical description
—> used in monitoring, passive testing, active testing

TTCN-3 for passive and active testing, but also “logical complement/extension
TTCN-3” for continuous invariant checking during test execution

— “Safety” checking

—> declarative description
—> used in active testing

just TTCN-3
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Test oracle as part of a generic automated test solution

= OQracles can be part of generic test automation solution
— Specify expected responses
— Evaluate received responses
— Decide about end of test case or if and how to continue

— If possible, help the tester to find the place of mismatch in expected and
received system responses

= However, need to differentiate test case verdict determination (the oracle) and system
under test evaluation (the overall test result)
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Test Case Oracle and System Oracle

= Compare test results with the defined test objective

—> individual test results (given by oracle and arbitrated wrt. test
objective) are consolidated into overall test result

-> system oracle needed

= Checking test logs against the exit criteria

- system oracle (like a test oracle) needs to decide about test
campaign termination or continuation

= Test case arbiter - test (case) verdict evaluation scheme
= Test case oracle - test (case) verdict production

= System arbiter - test result evaluation scheme

= System oracle - test result production

Planning and

y

Analysis and
Design
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Implementation

and Execution
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Control
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Expressiveness of test case oracles

= Qracles

— Need to be “weak or strong” as required

— Should produce the test case verdict automatically based on an arbitration
relating to the test objectives

— Are potentially not just saying “yes/no”, but rather provide also hints/guidance
what to test in addition in order to say yes/no
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Oracle hierarchy

= Basic oracle
—> predefined fixed set of response accepting
—> often used in software testing and embedded systems testing, applicable for offline
and online test result analysis

= Dynamic oracle
—> set of responses accepting that are parameterized with SUT response elements
- smarter way of determining acceptable system responses, basically used to improve
test efficiency; required if responses depend on stimuli
—> often used in protocol and service testing and in testing of distributed systems,
applicable for offline and online test result analysis

" |nteractive oracle
—> in addition, set of stimuli providing that are parameterized with SUT response
elements, which are needed to complete test evaluation
—> same as above, but applicable for online test result analysis only

= Composite oracle
—> several (different) oracles (with potentially different arbitration) contributing to test
result
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Oracle determination

= Qracles can be
— Generated from models = model-based testing
— Extracted from code - oracle mining

— Specified - test modeling

®" Qracles need to be
— Validated - empirics

— Verified = power, correctness, completeness

\

=
o Inaunhaier EEEERENRC



Test Execution with TTCN-3

e TTCN-3: Testing and Test Control Notation
Test System

» Abstract test specification [ Test Management (TM)

Test Logging(TL)
» Data templates allow structuring,
parameterization, construction and reuse of
test data

« Matching mechanism are the main concept Component Coding
to define oracles Handling {—— =Gl — ) Decoding

e Interaction with SUT: at message-based and
procedure-oriented ports

« Test behavior: sequential, branching and
recursive in a test component, parallel

~

System Adapter (SA) Platform Adapter (PA)

. J

between test components ZAN
e Concrete test implementation U
e Adapter and codec

e Logging interface

System under Test

* Official web page: http://www.ttcn-3.org
e Standard: http://www.ttcn-3.org/StandardSuite.htm Technoisgies
e Tool: TTworkbench: http://www.testinagtech.com/
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TTCN-3 Technology Overview

L
ma;pgp‘;ggg < | ASN.1 IDL XSD
Domain-specific oracles
g
e
Documentation Advanceq Behaviour Static Real-time
. parameterl- . .
Extensions < t3doc S ation types configuration support
-
TTCN-3 Structuring:
Imports, Groups, Attributes
Core . )
TTCN-3 Behaviour
language < Interactive oracles
TTCN-3 Data Basic and dynamic oracles
TRI/TCI
mapping Java C C++ XML C#
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TTCN-3 Templates

= Define test data representing stimuli to and responses from the SUT
— Template specification
Type-based - messages
Operation-based - operation invocation, reply, exception
— Explicit definition or inline definition
— Global or local
— Value sets

— Parameterized value sets
— Function-generating value sets
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Basic TTCN-3 Matching Mechanisms

omit |

"(* { TemplateInstance [","] } ")" |

complement " (" { TemplateInstance [","] } "I" |

“‘?Il I

i |

"(" { ConstantExpression | -infinity ) ".." ( ConstantExpression | infinity ) ")" |
superset " (" { ConstantExpression [","] } "I |

subset " (" { ConstantExpression [","] } ")" |

pattern Cstring
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Oracle Specifications in TTCN-3

= Basic oracles

Values:
template integer

Value sets:
template integer

template integer

= Dynamic oracles
Parameterization:
template integer

template integer

Template reuse:
template integer

valueTempl:= 7;

valueSetTempl 1:= complement(7);
valueSetTempl 2:= ?;

valueTemplParam (integer p):= 2*p;
valueSetTemplParam (integer p):= complement(2*p);

TemplOfTemplates:=
(valueSetTempl 1, valueSetTemplParam(10))

~ Fraunhofer
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Oracle Specifications in TTCN-3

= |Interactive oracles
Template computation together with control and alternative behaviors:

var integer X;
// any value, keeping value
p.receive(integer: ?) -> value Xx;
// send template depending on received value
IT (Xmod 2 == 0 ) { x:= 2*x } else { x:=0 }
p.send(X);
// different expectations depending on send value
alt {
[1 p-receive(4*x) {setverdict(pass)}
[1 p-receive(?) {setverdict(fail)}

\
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Since TTCN-3 v3.1.1: Template Computation

= First-order templates

— Template variables = for computation
— Template parameters - for reuse
— Template returning functions - for computation structuring

= Template Characterization

template "(" ( omit | present | value ) ")" Type
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Test Verdict Handling

= Verdict type with ordered verdict values:
none < pass < inconc < fail < error

= Each test component has its own local verdict, which can be set (setverdict) and
read (getverdict)

= Predefined functional/conformance verdict computation, verdict arbitration possible by
own computations

= A test case returns the test case verdict

Verdict returned by the test
case when it terminates

MTC ‘ PTC, G PTC, @
I I ...... I

setverdict(fail) setverdict(pass) setverdict(inconc)

A A A
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Test Logging

= Used to support the tracing of test runs and the evaluation of the test results

= Test execution interface for automated logging: TLI
— XML based
— Can log all test events
— Can be filtered

= |Log statements for test case specific logging
— literal values
— templates and variables
— component, port and timer states
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TTworkbench — An Impression of TTCN-3 Tooling

TTCN-3 Development - SIP_FullCall.ttcn3 - TTworkbench Professional _{&] x|
File Edt Source Source Refactor Navigste Search Project Run Window Help
(i [R@ -0 & |56-0-
7§ &1ava  STTCN-3 Execution Management | 28 TTCN-3 Development
M [¥] s1p_Fullcall.tten 52 5 5= cutine 52 i3 =0
) J B - /¢ - For a non-specific reference, the latest version applies. IS ER
122 Maturaboss 21l /¢ - & non-specific reference to an ETS shall also be taken to refer to later vers wg
F Pizzatht // [11 RFC 3261, "Session Description Protocol”, SDP: Session Description Protocd [+ A TestPurposesforCallContral
1% Playground /¢ [3] ISO/IEC 9646-1: "Information technology - Open $ystems Interconnection - C & defaulCCTE
Developers 2 ProtocolExample /4 [4] 1IS0/IEC 9646-2: "Information technology - Open Systems Interconnection - @ initPort
1 SIPDema // [5] 1I30/IEC S646-3: "Information technology - Open $ystems Interconnection - C a '"'tUDPDEI’th ’
P t A £ SIPDema2 /¢ [6] ETS 300 406: "Methods for Testing and Specification (MTS); Frotocol and pr Z‘ ”:;Esm '5; ftate
ers p ectlive [l £, TTTHREE_HOME b TTthreeRuntime. jar - D:\Prag i s :JUTR:::tE:UD: <
P . B9 L TTTHREE_HOME/lib{TTorg.jar - Dt \Programmel TT module SIP FullCall ¢ o setHeg O ReceiotOfReister Res u It
for MO d |f| Cat | 0 n - TTTHREE_HOME/lib/TTtools.jar - D:\ProgrammelT import from SIP_TypesindConf all: o getviaReplyaddr -
[ jawasrc import fram SIP_Templates all; & getContactaddr A I
-2, IRE System Library [j2re1.4.2_04] oF sancEtE na yzel’
Eg FES‘RFCBZ“ group TestPurposesforCallControl { o awaitingOkResponse
B sipbemo /7 Ref: 1.4.4 [1] o send2000KACK
i LEPENDENCIES I o setHeadersIUTInvike
. / 5 <IF_calcontrol.cf group TerminatingEndpoine { o: anaitingWithopk 13
Test Execution = 2b cakonma o group cavirelecaze & e
B 51P_callCantrol. for group ValidBehaviour { o updateContactAddress_List
&) 5P CalControl miF testoase SIP_CC_TE_CR_V_001{inout CSeq loc_CSeq o) runs on 5ip & getCumentGHTEate
) 51P_calicantrol,ttend v_Default := activate {defaultCCTE()]: gF f"‘:?tgdd
& 51P_Fullcall. o initPort (mte, system): A q:d: 1 rT
ukSEstablishedState (loc CSeq s); @ o _a? "t: o
- =T e @ equivalentHostAddr
SIP_FullCall.hkml SIPP.clear: L
- o addParameterIfhotPresent Test Re Ort
. 2 s1p_Fulcall.jar sendBYE | E
o buildrequestURI
es ampaign e v calita, G e
SIP_Fullcall.tien3
. @ s e loc_Cieq_s, o setHeadersOnReceiptOfRespanse
Designer | Sbpulcalom saller Fram, o terminatelasCal
g St _Fulicall_ it templ caller Ta, & ompmcalrd
T . =) s1p_Fulcalgg.htl ¥ FoRTETEERE, i
(Test Automation) 8 sz ol & coner
_Steps.tton awaitingOkResponse (loc_CSeq s); o addParameterTagIfluotPresent

) s1P_Templates. jar

[T] SIP_Templates.ttcn3

£} s1P_TypesandCorf.jar
[T] sIP_TypesandConf.tien3
ggg.tlz
icon4Bx4s_trans.oif
printer.css

with {
extension "Preconditions: SUT can behave as User igent ser
extension "Description: Ensure that the SUT while a sessio
15 [1]1":

extension "Reference:

_Online Logging,

SCPBEM.CSS extension "FailCause: Invalid Success (200 OK) response (T . .
Test | 8 oo o Filter, Reporting
tken3 ¥
Parametrization — | .

sipDamo. zip

= TDI SIPRefactored Problems | Console | TTCN-3 Logging 52 -~ =0

(-5 SlotMachine

151 TTsuite-H248 se... | Time | tessage

1 TTsulte-H248_110
[ 1% TTsuite-5IP
£ TTsuite-5IP_z20 L

< |

|| SIP_FulCall.gft - SIFDemo2jsipDemo

‘wititable Insert 53:29
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Automated Oracle and Evaluation Support

£ Test Data‘-’@[ﬁ Dump View 2 ) B Console] P = =0

MSH| "~ &|Te=t CFFFFFFFFFF~EUI-64| || |20090514182300| NORU~R01~0ORU RO1JOS53A|D"T|2.5|1| [NE|AL| ||| |1k =
PID|||1200295~"TestHGHed"LE| |Klhler~Horsc
OBR|1|RB12345"FBVENT1~DDDD01123456ABCD EUI-&4 |AB12345~50T1~DDDD01123456ABCDEUI-64[126.3.3.12000"MDC] | | 2¢
OBX|1|NM|151720~MDC VENT CONC AWAY 02"MDC|1.1.1.1|75|262688"MDC DIM PERCENT~MDC|35.0-100.0|L||IF

PCD 01 y \

8
TTCN-2 Graphical Logging TTCN-3 TedudM ogging | T Do T T bur Vo] I Coe] 5o
ccted TTCN-3 Template Data
Name Value | Name Value
Start : 2009-05-14 18:47:41,058 4 8 PCD.01 Message Type W PCDUI Message Type
End :200905-14 15:47:44 613 4 B MSH Segment B MSH_Segment
<F Field_Separstor | <F Field Separator |
MTC SYSTEM Testsystem_Comp_Type... F Encoding_Characters nAE F Encoding_Characters rAEL
Eainl\-‘lod... Eainl\-‘lod... 3 4 W Sending Application o Sending Application
< Namespace ID TestNGMed & Namespace 1D TestNGMed
18:47:41.177 > timer0(200.0) & Universal ID CCCCCCFFFFFFFFFF < Universal ID CCCCCCFFFFFFFFFF
“Fh receive F Universal ID_Type EUI-64 <F Universal ID_Type EUI-64
HEER Y pt_data data o Sending Facilty omit W Sending Facilty omit
158:47:44.562 match ACD_01_Message_Type ¥ Receiving_Application omit B Receiving_Application omit
. W Receiving Facility omit W Receiving Facility omit
18:47:44.577 < timer0 (3.339) 4 o DateTimeDfMesssge o DatelTimeDfMesssge
18:47:44.611 pass o Time & Time 2090514184739
< Degree_of Precision < Degree of Precision omit
18:47:44.613 < Security o Security omit
4 W Message_Type B Message_Type
< Message_Code 0RU & Message_Code ORU
< Trigger Event RoL & Trigger Event RoL
< Message_Structure ORU_ROL L & Message_Structure ORU_ROL
TTCN-3 Graphical Lollaing | TTCN-3 Textual Logging 22 , T A0 © - < Message_Control D ? & Message_Control ID 053
4 W Processing ID ¥ Processing 1D
type filter text < Processing ID D & Processing ID D
< Processing_Meode T & Processing Mode T
Time Message 4 W Version 1D W Version ID
18:47:41.058 Starting test case 'MainModule.testcaseRECEIVE'  Version.ID 25 & Verson.ID 25
Creating test component "MTC' ¥ Intenationalization_Cede omit ¥ Internationalization_Code omit
Creating test component 'SYSTEM' W Intenational_Version_ID omit ¥ International_Version_ID omit
18:47:41.097 Started test component #MTC with behavior ‘MainModule testcaseRECEIVE' & Sequence Number - & Seauence Numbar ‘o
. s < Continuation_Pointer omit < Continuation_Pointer omit
1847:41.104 Test case ‘testcaseRECEIVE' started & Accept Acknowledgment Type  NE & Aceept Acknowledgment_Type NE
18:47:41.113 Creating test component TestSystem_Comp_Type 5100° < Application_Acknowledgment_Type AL & Application Acknowledgment_Type n
18:47:41.169 Mapped ports #TestSystem_Comp_Type 5100.pt_data <-> #5YSTEM.pt_data £ Country Code omit o County. Code omit
18:47:41.171 [ Started test companent #TestSystem_Comp_Type_5100 with behavior 'MainModule testcaseRECEIVE_Behavior' | & Character Set omit & Character Set omit
18:47:41177 Timer TestSystemn_Comp_Type_5100 timer) (200.0) started o Principal_Language_Of Message omit W Principal_Language Of Message omit
18:47:44.093 Enqueued message at #TestSystem_Comp_Type_5100.pt_data <« Atemate Character Set Handling Sct omit < Altemate Character Set Handling_Scheme omit
18:47:44 562 Message received at #TestSystern_Comp Type 5100.pt_data MATCHES 4 & Message Profile Identifier & Message Profile [dentifier
18:47:44 577 Timer TestSystem_Comp_Type 5100.timer0 (3.399) stopped 4 n [ W [0]
18:47:44.592 Test component #TestSystemn_Comp_Type_5100 terminated with verdict 'none’ o Entity Tdentifer IHE PCD ORU-ROL 2006 1 & Entiy Identifier IHE PCD ORU-ROL 2006
18:47:44,611 Set verdict 'pass’ for component 'MTC' & Namespace D HL7 & Namespace D HL7
184744 611 Test component SMTC terminated with verdict ‘pass' o Universal 1D 21684011138839.0.m & Universal D 21684011138839.0.m
o Universal ID_Type HLT o Universal ID_Type HLT
| BTG Teteaseterminatedwithverdictpass’ A PATINT RESULT oo | oxmnT e T o
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Example: IHE/HL7 Testing

IHE Patient Care Device (PCD)
Device Enterprise Communication (DEC)

= ReTeMes (EU) / TestNGMed (DE) research
project

= Dec.2007- Sept. 2009

= TUB, sepp.med, Applied Biosignals, UPB,
Infoworld

= Goal: A test methodology (incl. I0T) based
on TTCN-3 for automated testing of HL7
based medical systems

ISO/IEEE
11073

DOF w DOC

Device ﬁﬁ MLLP

IHE IT Infrastructure (ITI)
Patient Identifier Cross-Referencing (PIX)

= PIXIOT Connectathon Test Suite

=  Connectathon 2010, 2011, 2012

=  Fraunhofer FOKUS, ETSI

=  Goal: demonstrate the use of TTCN-3
technology for interoperability of HISs
compliance with IHE profiles

= Results contributed by ETSI to the HITCH
research project

h (o
Patient ID Patient ID
Feed % Feed
Patient ID Patient ID LG
Query ) Query .Patient
| - Registration
<3 gt A Information
PIX f’ B System E@
Patient ID Domain A Manag Patient ID Domain B
A
Patient ID

Update Notification Patient ID Feed

_—

PACS ; Patient Registration

Patient ID Domain C

-_—
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HL7 v2.x Messaging Standard

Message type !
i HL7 v2.x S t
Message /1 vl 3 egmen

e P [ 1 Message Structure 1] Required

Example: HL7 v2.5.1 Messages in Numbers

Msg. Structures Description

122 Message types

ADR _A19 Patient Query hents
™ ADT A01 Event Description S
. AD1  ADTIACK - Admitivisit notification
T AVl
mn:u_\m.": 313 Trlgger events > ADT A02 A02 ADT/ACK - Transfer a patient
ADT A03 A03 ADT/ACK - Discharge/end visit |
(HL7 V2Key C ADT AO05 AO04 ADTI/ACK - Register a patient
— A0S  ADT/ACK - Pre-admit a patient
153 Segment types ADT A06 Change an Outpatient to an Inpatient
ADT AQ09 Patient Departing - Tracking
189 Msg. structures ADT A12 Cancel Transfer
ADT A15 Pending Transfer
ADT A16 Pending Discharge
- VI

Internal

Vocabulary
External

\
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-
Possible 10P Problems

interaction scenario

message type checkin

g

fields conditionality

message content

semantic correlations

AVAVA VAV

Sta ota
En tn

U O m =

—4
~ Fraunhofer
FOKUS

N sy Aushaity
+ Mamaspece B
Lerwwrial I

F esvermal D Type

B Fdsmpring. Facility
¢ Efertien Dute
! Expwatein Dete
& Whet Doy Retumed
P Segmant
et 0
o Patierd D
& Paterd [derafer_ Lot
& ARermate_ Pabiend 1D
& Pabient Piama
o [
B Farmdsy bame
Gt Marmni

b Spcoend Furihe_(aven_Mamaes

¢ Saffm
r Prefa

ETS_Spamoe_ AR Murmasp
ELEFERE 8 L
50

i id iidd

iiiid

(50 TTCH-3 Goaphical Loggng [ © T10N-3 Tetusl Logpng

B Asigimg Aulhisly
£ Nameggene D
Unrepreal I

N Unweninal I Type

¥ Raugrang Faclty
F [feciive_Date
" Erpntation [ats
& W Damain_Retusrsd
§ B Segment
F sel D
N Fagant 10
& Pt JSosti Lt
o 1
¥ 10 Mumbe
§ Check_Duga
Check Digt_fcharms
W Bsigreng Rathonty
+ Hamespsoe D
F Unrerrzal 10
Unireprsl_I0 Ty

1%, - B =

EVH_Sownce AL Hemep...
PR ERGE T L .
B0

omi
T
G
Lt

aimd
o

1]
i
mal

L L b

136145 1371301000
=0

T bl S

* . of

blate|

tretcase, Comneciathoni ] PO CLEMT _SUT PIE Manage Beibcaps, Connectastond®] PIC CLIENT SUT_PIX Manasget

Shart  FLES41T 1T 0E Y
End < EAESL 170060 E

et

(Ta1e
Kantigis |

[RE R RN L]

AN

IPiER

(Pt f L o]

Ef 2T T

EITET

LTI

IO L e
=t

el BF Crustry_ ks
E_danE He, ——————————————

PIE_{anlumer 5000

Type
B dats_H

ST
pl_dala H |_|J pt duda H

T P

-

] th ARLP EriganisiQuemy Meiiags Tipe [onfedathendCl] FI0 CUENT SUS 00 Mansge 18 rpl R
Ty

pemeie Lo 0 18111

1)
=




Example: Performance Testing of Multi-Services Systems

Servicel

How many users? e Service variability
e How many calls? —]. Multiple protocols
e How many transactions? e Different interfaces
e How many open calls? \ e Random demand
e etc. e Various user times (ringing, talking, etc.)

OCI VILTZ

service?
service3

service3

Network 1

Network 2
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v'Use cases
v' User State Machine

Traffic Time Profile v Design Objectives
o 977 (+720) 1697 (+120) 2417 (+128) 3137 (+120) o0 v Traffic Set
! P ol vl L SARS 4 o+ v Traffic Time Profile
e — Design Objective Capacit
TS, TR gn bl pacity
P e - Metrics
80 — +
+ + + * -+ .‘{»+ - 76
R R L o O S e ey I ) S ‘ = X
T BN L . Steps Number
Sa | + +++
. Increase Rate
: 50 — . .
W Transient Time
% . MMMMMMMMMY '
Initial Load
H 38
30
Stir Steps
1 20
28
< step-time |
preamble _ Preamble Rate
ransient 10
wr 'y time
H i test-time
8 | +) | : | - - , = N 1 8
:] 500 1008 1588 2000 2500 3000 3500

Benchnark Execution Tine [s]

\

=
~ Fraunhofer . . . . . . =

FOKUS



v'Use cases
v User State Machine
v" Design Objectives

Performance Metrics

v' Traffic Set
v Traffic Time Profile
v Design Objective Capacity
v Metrics
977 (+720) 1697 (+120) 2417 (+128) 3137 (uza)
9% T T 1 168

= Per scenario

+
Sent nescages + 4t

Sent nessa‘gﬁ Bezier] “——

ez.!.en] R
MMH +4+

86
70 -

— SAPS - S ' £

58

R e e e

H 48

CPU Usage [% fron total CPU tinel

Nunber of

] 500 1008 1508 2000 2508 3000 35608
Benchnark Execution Time [s]
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Example: ECU Testing

= Extensions for hybrid systems
— real time systems (RT-TTCN-3)
— continuous systems (Continuous TTCN-3)

= RT-TTCN-3 Concepts
— clock as a common basis for time measurement.
— timestamp redirection for exact time measurement of message interaction.

= Continuous TTCN-3 Concepts
— sampled clock as a common basis for discretization and stream definitions.

— sampled streams that provide a data structure to define, access and
manipulate discretized signal values and their history in time.

— hybrid automata that provides a control flow structure to enable and control
the simultaneous stimulation and evaluation of stream ports.

—
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TTCN-3 Embedded Sample: Vehicle Passing

w SF_CarTestd.ctten  wh|*SF_CarTestS.cticn 82 whftest_G_Classic.cttc  wh| SF_CarTest6.ctten | ™1 =B
mode AssertEngineSpeed(in float limit_1, in float limit_2, in float limit_3, in float limit_4) [
runs on mtcType:= cont{

assert(
(Gear.value == 1.0 and EngineSpeed.value = limit_1)
or (Gear.value == 2.0 and EngineSpeed.value = limit_2)
or (Gear.value == 3.0 and EngineSpeed.value < limit_3)
or (passsuslos L B BB E Bl LS s T
): | vehicle mph (yellow) & throttlie %
} - -
= ]
@B Ly ABB BE
mode Passing(in
cont{Throttl
cont{Throttl
cont{Throttl

testcase passing
cenumi=1.0; | 1L e e Rt A RIE R LR IR SRR
setverdictip

seqf
par{
Pass
Asse

1
until{
[dur
1
1
Break.value:
Throttle.val I . i Gl 100 120 160 180 z00

}
(4]

—
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TTCN-3 and Vector CanOE

L Grphic e
fneh | ZE~A V0 NBEBR(Y (B v ool e
o

16

Mame
[ M Licht Helligksit

Eile Edit MNavigate Search Project Run  Window Hy

[=de A [Ilf-l‘] El |“_10 :t‘)\" h 0 A % h '[g E'? @ TR gEeE 34 = »

Window_Current
=
1

f% Package Explorer &2 Ju JUniq = Eq@ - ] =8
L D Sieiel] |-——
I i Source H'EEEE.Q'E e 4 348 352 356 36 36'4[;]
8
k| * CAFL ITCN-3: triEndTestCase [=EiE=]
ll_ = CAFL TTICN-3: Verdict: PR33
I : * CAFL ITCN-3: triExecuteTestlase: BRES WindowlLifter l.test_auto_up mode
_| » CAFL TICN-3: triEndTestlase -
* CRFL TICH-3: Verdict: EASS E
* CAPL ITCN-3: triExecuteTestlase: RAES WindowlLifter l1.test_open_half %
x CAPL  TICN-3: triEndTestCase “ | Zenaberegeng
* CAPL TICN-3: Verdict: PASS i 8118 -
* CAPL ITCN-3: triExecuteTestlCase: AES WindowLifter l1.test_open half close L4 _ &
= =l
' m | b
W[4 v\ AN 4 System® } CAPL® } Inspect }, Callstack j Test /

Status iy
S ’ Vs
‘ Ziindpille o N 5 10 / ’, e
= N [i] 15 4 50
2y 55
Status -5 A 20 60
‘ Trennrelais
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Summary

" Need for
— Dynamic, interactive and composite oracles
— Arbitration
— Test case and system-level considerations

" Presented TTCN-3
— Supports different forms of templates and arbitration
— Automates the oracle
— Supports the test result evaluation

" An aside: UTP
— Addresses issues differently
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