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TTCN-3 #1 TCL/TK L%

—. TTCN-3 vs TCL

® TCL/TK

- —ARIRITES, RAIERTHFAE AT, B E AR IR .

® TTCN-3

- —ANETTRARENRIE S, BEITRIRTA

A specialized standard testing language with specialized testing tools

—. TTCN-3 vs TCL fE2 L3¢

Concept TCL/TK TTCN-3

Test cases definition no yes

typing no yes

Invoke test cases yes yes

codec Powerful regular Yes (APl and implementation

expression feature languages)

Test results details no yes

Display test verdict no yes

Tracing of test events no yes

=\ BRATEMNCLT JLAN A TH ELEE TCL #1 TTCN-3

3.1. TCLILA
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3.2. TTCN-3 fL R

[ Brbr DA IE 5 Internationally standardized testing language
LI TAMAAVGE R GES)

I FHAE BN AN B S FH A58 RT A SE 2 ) — ANl s AR

3 2 D BN ARG ) A

3.3 TTCN-3 BT A & #

FHEMRMAG, WA KRR 1R 13
(ZSYNE PN TSN RUNE N

B SCHRIE, a0 U in) iR R e SCAE S 11 BAS IS
I, DL A oL
SCHRFFERMBAT NI E X

SCHFUHIN A%

FEVFAEIZAT I A B

TR A SREAE A ST

AT € (1P R P B I )

AT E T IAPATIAEL, i AR aE 1A E RS
TTCN-3 ACRBANRERASL AT, T 28— P/ RER I T 45 LB e A S B

., REEERERER

VLEC AL Matching mechanism

ghE ML Structuring concepts

T H25 A A TN EE Tool results inspection features
=247 N 5E X Complex behaviors specification
KA typing

4.1, DLESHLHIELEE Matching mechanism comparison

® TCL [LECHLEI Matching mechanism TCL
LR IE AR TR R AEDLUEEE, 241X B 5 Regular expressions can become
overly complex and unmanageable when there are:
— Alternate values (“href” | “HREF”)
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— Alternate sequence patterns (see music categories list example. The list of

categories could be in different order)

® TTCN-3 ILECHLH] Matching mechanism TTCN-3

AT — MR — DM EIR S — A S

AR A3 e — A8, B DX DT IC R m) AR 43 31) 5 L

TTCN-3 AR Ao Vr i KR FE TR RE /0, BRI —A> B AR ES F AL

The TTCN-3 template concept allows maximum re-use capabilities, thus a natural

structuring mechanism.

® TTCN-3 JLECHLAIE S

- BARAREHILAC Transparent matching of complex types
—  List A set ZEAf)#E BHULHAC Transparent matching of lists and sets

—  Alternative R Alternative values matching
- JuFE UL Ranges matching

o RABMEEWILE

type set of charstring myListType;
template myListType list_1 := {

n u

“john”, “mary”

}
template myListType list_2 :={
“john”, “mary”
}
If(match(list_1, list_2)) {
setverdict(pass)

}

else { setverdict(fail) }

4.2, GERIALHES LB Structuring concepts comparisons

®  ZRIALAEACRS AT H
®  SEHALAEACAIEIT, IR E S BB R 4Edn

SRR 7T
®  Jpfif i n] EL R AE A AR
® iIhRE AN

TCL S
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o G
® S IMABIME

TTCN-3 &S
o {HIRZEN
— MR
-IhE
— AR

® Separation of concerns:
— TEH R JZFPIE AL Z 2 (8] Between abstract and adaptation layer
- TEH B Z 1947 N AIAT N HAT 26 2 18] Between behavior and conditions governing
behavior in the abstract layer

RS

testcase webSystemTest(charstring theURL, WebResponseType theResponsePage)
runs on MTCType system SystemType {
timer responseTimer;

web_port.send(theURL);
responseTimer.start(10.0);
alt {
[l web_port.receive(theResponsePage) {
responseTimer.stop;
setverdict(pass)
}
[] web_port.receive {
responseTimer.stop;
setverdict(fail)
}
[] responseTimer.timeout { setverdict(inconc)

}

TTCN-3 BIARME & 2T 4L

TTCN-3 B T H R M D e 2 18], XS
- BAHAMHEWREEBE KM LR Static re-use which implies great structuring
qualities.
- Sk AR 3 & 4 B A B Parametrization which allows dynamic re-use of
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templates.
— BT TTCN-3 BEIAR#RZN SR A, Xaa sl e U B # FU Because TTCN-3
templates are strongly typed, this forces the tester to specify a value or rule.
TTCN-3 separation of concern FRI{LH
® (EIFRERISLARE 2 (8] 53 HF
— HEEMRRAT NS EE Improve clarity of the test behavior
- FJFIH Re-usability
— A H 5 Re-writability
®  {EAT NFUT NIAT A2 43T Separation between behavior and conditions governing
behavior
®  EEMNAAT NG W Improve clarity of the test behavior
® Provide overview qualities

EFMZR EMELAE R Z 184 FF Separation of concerns between abstract and concrete layers

Abstract Adaptation layer
Test Gepy|  COMMuUnNication
Suite with SUT

Codec

EAT NFAT ATAT B2 014+ FF Separation between behavior and conditions governing
behavior

Templates definitions » Behavior definitions

254k B 45 Conclusions on structuring
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® {ETCL AN IITE BT HE A
® 7 TTCN-3, 45t @A I — ALK 7, B IRt e

43, TRERRNETHREN

TCL/TK SR HTThee
® AAEKALHREMA

TTCN-3 THIIRE

® [LEHLH|MEYE Matching mechanism overview:
in case of mismatch, the values of all the field that caused the mismatch can be viewed along
with the correct values for other fields.

® H3& Logging: each event gets logged and thus the sequence of events can be thoroughly
inspected. Thus tracing without the need of a classical debugger.

® EH{}EBEE Event traceability: Logs are not limited to display failures, they show successful
events too. This improves traceability.

VLECALHIME YR Matching mechanism overview

A, TTCN 3 Exocution Management - CD_Store web_testing.ticnd  TTweorkbench Professional
Pe Lot Sowce Nevigate Sech Bomd Bun  Widow b
3 QU ’ . . I D 1o B i
DU view o~
Expectod TTON-3 Terplate Dats
TION-Type User Type Nowrw Vo AL TIOTyoe hoer Type e Ve o
= record st = record wetosyen
oo nteoe ZatusCode 0 rtege  rtege = s ode S
T i Sentie W CasewslabdE | T leé Bt M Cewewiat |
charstrn charsting contert pattern *lded CD Store™(( harsthn chantrrg contert kD00 * Flerase
B
— 0 - reces e Type 0
¢ harsting test Man Page carstrg test Man Page
« harstivg 1 ? ] L nws mp
recor ik Type 1 reces e Type 1
< harsting ot Caeqory st Carstirg et aagory Lst
« tharstiing " ? harshrrg " Rore” s tioneshow” ot ogor
recol inkType 3 rocos e Tyoe .
« anstivg et Dppng Cant Cantrrg et Shappng Cant
« harstirg » charstring un Rore sctneshow hoppn
= 1ecol ik Tyoe 3 = eco ek Tyoe 3
charstirg teat Cortact us et et Bl
Charstirg s Carstirg o Store” action=show_ dusth.
= ook Typm . = oo Wi Tygm ‘.
« charsting teat ey © Charstrg et Cersaol
¢ harstirg By anstivg L Sore” sction=thow dsth.
5 recor ik Type s = rece b Type s
¢ charsting test Jaxz ¢ Carstirg test Jazz
< hastirg » ’ Canstivg ” Tore sctinmshions” dath
recor ik Type ¢ s rocos ek Tyse
«harsting test Classcaoc ¢ harstrg et Dpera
« chantirg »l ? Santirg 12 Tore>sctioneshow” dath,
recor irklyse ’ rocos IenTyo0
« harstivg tost Dpeta Cwrstrrg et zop
¢ charstring ” rartrg " Rore sctoreshow dsth,
= recol Wk Type s = reco: ek Type :
« chansting et Foy arstivg et Sock
¢ harsting B ¢ Chanstirg s Store” action=ghow_ dusth.
= recon ik Typm $ o = recos bew Typm -
.
Trme: Mo33208 recohed ot #componentl meb_port does not maech

H =& Logging (graphical/textual)
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A TTCN-3 Execution Management - | Iworkbench Professional
fle Tt lovigste Segch Project Bun Window el
3 Q- 4 v £ TTons Exec...
“w & D TIOR3 Devel. ..
(CREEERRIIN, 11 1o e cre =s
e VAR ZuBEeO-F "
CD_Store_web_testng webSystemTest
Rart : 2007-04-16 21:39:04. 402
End : 2007-04-16 21:39:10.729
MTC
(D Store ]
21:99:04.956
21:3%:05.077
21:139:10.23
21:39:10.204
21:3%:10.327
21:3%:10.410
21:39%:10.549
21:3%:10.656
21:3%:10.697
21:39:10.697
21:3%:10.709
21:3%:10.727 'web system testing completed”
21:39:110.729
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4.4, BFT A5 X HE-Handling alternative behavior

MSC

E1 E2

Request A

alt Response_B

Response B

1E TCL T 4L # alternatives

® TCL LN assert 77 RALHE alternative, 55 2R AL Si (1) if-then-else ML HE, 4lLbE:
TLEIINIIEGL T, X Fh if-then-else 45 FAKEJE X AR AR .

fE TTCN-3 4R IE alternate TN

® TTCN-3 5 HZRM alternate 454,

® )\ EF|FNE{E—1 alternative, B F|ILAC

® e ikHE I H 115 € Verdicts are set according to test purposes

® TTCN-3 alt G5 FIREARNE S (45 & B ARTH bR TAT ARIEM BRI, Rl UtbE R E
IR OL T XA T YR .

® TTCN-3 R E alternatives 2 | HAAWIM LKL (tree representation)

Handling alternate behavior in TTCN-3

myport.send(request_A);
alt {
[1 myport.receive(response_B) { setverdict(pass)}
[1 myport.receive(ack) {
alt {
[] myport.receive(response_B) { setverdict(pass)}
[] myport.receive { setverdict(fail) }

}

} [ myport.receive { setverdict(fail) }

® Hides the complex if-then-else constructs.
Beiling Testing Technologies Co.,Ltd Tel:010-56497908 sales@testingtech.com.cn
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® Thus, improves clarity of behavior and gives overview qualities.
® Further structuring concept: the altstep

45, KA

® TCLEARAUME
® TTCN-3 A KR ARG, FFE BRI A R
® TTCN-3 H#:/E1E X (operational semantics)

4.5.1. TTCN-3 38 KR RGHIIFAL
W SBA ORI, B LGV AE AR B 4 B A field assignment can not be

omitted in a template if it is not declared as optional:

template Car anotherCar :={
color :="blue"
}
Above, we omitted the specification for the field named “engine”.
Compile time error message:
11:53:27:062: [ERROR]: '{ color := "blue" }' of type 'template mapping { charstring:length(4)
color } is not of type 'template Car'
11:53:27:062: [ERROR]: (reason) not optional: (field 'engine') '{ color := "blue" }.engine' must
not be omitted
11:53:27:078: [ERROR]: compilation finished with errors

A ARIR PME ST R, ARASBE A — AN DIRERE SC— MR ) 7B UL AL You can not

invoke a function to specify a template field matching value if the return value type is wrong:

template Car aWrongCarTemplate := {
color :="blue",
engine := displayMyFavoriteEngine()
}
function displayMyFavoriteEngine() {
log("l like diesel because it is cheaper");
log("l like 8 pistons because it looks better");
}
Compile time error message:
12:04:04:515: [ERROR]: '{ color := "blue", engine := displayMyFavoriteEngine() }' of type
'template mapping { charstring:length(4) color; void engine }' is not of type 'template Car'

type 'record { charstring typeOfFuel; integer numberOfPistons }'
12:04:04:546: [ERROR]: compilation finished with errors

12:04:04:515: [ERROR]: (reason) 'displayMyFavoriteEngine()' of type 'void' would have to be of

AT, TR
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F. & X B Semantics

® TCL A E XME
®  TTCN-3 biifEse X [ ErAs1E U AIEE{ETE X (static and operational semantics)
® (LA S SUAE G iR N B A I 2]

N~ GRIERIE

®  TCL [F1gmFE RAE I b T I K &
® 7E TTCN-3 ', ARl HATHIIEWRE, AT 2= 75 g B 702 E 30 7 B il 1)
® [, TTCN-3 ¥ NZ4. {HH

G, WKE S AR RIS At

o R NEMEH RIFETE HE

® HEA NIEAEAHIR AR

® BN NP FR AR 2 7 A B A RSN =T 78 . Everybody will thus understand
what another party within or outside the company means and does.

® T H ARt SR AL Sk F A0 4 4 2 A AL g A0 0 e T 2%
®  bRiEZL AT A A 22 (ETSI,OMA,AUTOSAR. EUCONTROL. TETRA ...)
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