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Design and implementation of validation tool
for TTCN test case
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ABSTRACT

For effective protocol conformance testing, it is very important to write test cases correctly. If there is an automated
test case verification procedure, we can avoid the complexity and errors-prone manual method. In this study, we propose
a test case verification tool and realize it to reduce the above problems and improve quality of conformance testing.
This tool is based on reachability tree and deals with TTCN-form test case.

.M B

BN z2EZe FA ALENY YRu@s o
3 TFHe Aol MzE ZEZe| A 9
o}, IUT(Implementation Under Test)7} 72 A (Speci-
fication)$t YA @t A& Filsks AL wif FL
s, Fdd d# IUTE FABH: 428 J{A Al
# (conformance test)o]2} i1,

g Agel o 2 o A3 dEe B

t & 3 9 35oeta gty dAadss
A8 g @TARENAFY BEATHENY AT
tHt 4 3l 9 FFdistu AR AR ay
EEUS 1997 129 209, AR 1998 109 109

IUT7t 2258 F32 a7 BEI=7HE 3
At AoltHsl. o9} e EHE A& AE dES
WA Aoz Ags B AlY 350 AFst ¢
Bo| ol Algte] Fog A4S T e Heol HAHo
oh Mg Aol A4E AE A5E o83
d&o ¢H(input events)E IUTH H&35t3, 2o of
& uh-$(response events)E LEEF A mE F
a2tz wi@ge), elEke IUTS $%e] Z2EE 13
o dxstn NSRS BEHasd APAFAE Pass
olt}t, el ZREZ #FF0 IxA grvd A
FA¥e Failel "ok ©d [UTY E3o] Z2EE
ol dAsAL NFERE BEsH gEuid A
A3} Inconclusive?t ©TH5].



F AYoz ANY NP YEL gz 9FE 7x)
3 ATH10L webM, A Y Mg dHAL §lsh
HYAE Aol AL 88 Ny Y2 PN AEee
RE F8% 9nE 7bA AY P2 g g2
NE Y5 F3& T2g2 F249 S35 vy
A aEo] EAdE 2 FE PollE= HolH10].

Z2EZ HFE Y8 Yo reachability tree
analysis, duologue-matrix analysis, symbolic execu-
tiong 2 7ol o] §ATH234,7] o] =R =g
EZe A FAoM dAY Z2EZ FZd A}
5 &£ o|24 reachability tree analysis® 7]ute =
TTCN(Tree and Tabular Combined Notation)% e} =
718 N¥ #5 FSM(Finite State Machine)® =
EEZ FSMY 43 g B4o o wsoA:
RT(Reachability Tree}& 443lo} Alg 829 o8
g dEde =E7E dAstn rEErz @ s@
o AFBlME NY 32 HEe LZEE FSM#
AlE BE FSMell oa AletEgjon, o] =Roxe
EZ2EZ FSM® MY ¥5e TICNE dFHuto} Ay
5L H3ds =78 44 2 PEFo2M TTCON
dele] Ay 4ES FSM Fyz WAs: wAze
7 5 AY9E EUvke FPol Art

HEET 8 #7348 d23 & HAFHoy zg
2AY ol C Aoz FAPY & R OSEAHL
==l

o] =EL 2%M MY #$29 HEL ¥ o2
< A, 3N E HFETY HAE, 4%y
TEE FF =78 o8¢ 4Y % HE a3
28 o]Foj},

2N 8] HER At o|&

21712

A A8 7] (tester)= PCO(Point of Control Ob-
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(Fig. 1) Local Test Architecture & Interaction
between two FSM
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2.2 Global stateg] &+=
Alg &2 HFIHTCV : Test Case Verifier)= 4
(2-4)9} #o] 379 FEZ &Y 758

TCV={ TPC } T:T-FSM P:P-FSM C:T% P&
ddse Ad (2-4)

ol 2 Ade (2¥ 1-bel Uek} e, TCV
9] 9Jole] AelE YellE global state gv oS3
go] FHA

g€ G < {state( T) x statel P) ¥ state{ Q1) x state( Q2) x
state( B) x state( 4) x Verdicts} (2-5)
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function (ov,pv){
if(lov == ‘none’ then returm(pv)
else {
iflov == Fail) and (pv == Fail) then return(Fail)
else iflov == Pass) and (pv == Inconc.) then
return(Inconclusive)
else iflov == Inconc.) and (pv == Inconc.) then

return(Inconclusive)
else iflov == Pass) and (pv == Pass) then
return(Pass)

end
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(Fig. 3) Structure of test case validation tool
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<g18F 1> TTCNE FSMe g dgsle ¢dua3
<Algorithm 1> An Algorithm of altering TTCN into FSM

TTCN_to_FSM()
{

ttensize = i-1;
if (flag==0){
for(i=0 ; i<ttcnsize ; i++)

elsef

statelill1] = 0 ;

state[il[2] = 0 ;}

if (statelill3] - statelill0] > 1IN
flag=1;
break;

/o A& BzE Fer
} /7 fori
Y
if(flag==1) // ot& A2 27|

Vo

} // main

fgets(ttlil MAX2-1, tten )i // tien Y S §F &AH 2o A wefilel A%

if (strnemp(ttfi) , c, 2)
statelil[0]= 1.
statefil3]= ++stnum; //stateli)(3]& o1& F2¥s A

} // ulil7t F9e] ol FSM W@-2 Az

V/ddill FMo] A& W FAE AAST FSMeZ W
i wlllze) == ) /1 = 2UE EA
statelil[2] = atoi(tt[i}+2¢+1) ;}

else if( ttfil[2+] == '?") // 7= UYYE BA
state[il[1] = atoi(ttlil+2#j+1) ;

Y/ ae 32 A4 F2d Aost 1 23 o] R BolmE

= O
// statefill0le A 2 WE A%

// statelil{1]efl = 9HL A%
// statelil[21 &= 282 A%

A 022 SlEg A%
// &80l glonz o 0 A%
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3.2 Global_State Generator & Test Case Analyzer

el ¢ FoA Excutable transition( ) %
oM 989 F A9 T-FSM# P-FSM2og24iH
A48 F 3t BE global state® HZE} o7]9
A Ze] FSME sue] ey EYolEE
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2 P-FSMAlA Ho| 7tsd Z4& Rt od A

o] 7te¥ AFE°l &4Y global stated HAEHA €
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<¢18lE 2> Global_State Generator & Test Case Analyzer ¥318]%&
<Algorithm 2> Global-state Generator & Test case Analyzer algorithm

Excutable transition( )
TGS = 999 A7z

char state_a

char state_b

char channel_a

char channel_b} // A& +2
for (End of Fsm_table) {

}
T_GS.Proc = '2";

)

T_GS.Proc = '2';

}

)

Insert( )

{
9] ¢} ¢} global_state® A& UH;
Az Ae o

T_GS = Sli}; //i=0N X & ZF7}
if (Fsm_table_19] ol A4 == S[ile] o] A4 &)
&& (Fsm_table_19] Edge’d® == Send)){
T_GS.state_a = Fsm_table_12] 4% 3€;
for(j=0; j<Ade HdAz: j ++ N
if(T_GS.channel_b(j] == '0") {
T_GS.channel_blj] = Fsm_011t).Edge_value_01[0};
break; )

//T_GSS] ei7t o] AAR FA FA
Insert(); // %o} global_state® YP3n Hsts 4

if (Fsm_table_19] o] A4 e} == S[ile] ol A4
&& (Fsm_table_19 Edge’d & == Receive)
&& (Fsm_table_1¢] Edgedt == GS¢ Add) {
T_GS.state_a = Fsm_table_12] Y4 Z4;
T_GS.channel_a9| & AA;
/T_GSS 7l Hol AUAA FAA FEA
Insert(); // 3o}l global_state® P8t Sotdis g4

if (Fsm_table_1¢] o] A4} == S[i]¢] o] A4e})//Edges] #&°] ¢1& o
&& (Fsm_table_19] Edged® == Blank)) {
T_GS.state_a = Fsm_table_19] U FAH;
T_GS.Proc = '2'; //T_GS9 Aef7t Mol AJA FAA FEA
Insert(); // 2ol global_state® Y H3tn sHetsles &+
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4.1.1 Test Case) TTCNHE7]
(29 9= 2304 A9 220l th@ TTCN Ed
ole},

L!CR
Start(4)
U?TOONind
U7TCONresp
L2CC
Cancel(A)
L'DT
U?TDATAind
L?AK
L!DR
U?TDISind
L7DC Pass
L2OTHERWISE Fail
U?0THERWISE Fail
L20THERW! SE Fail
UP0THERR I SE Fail
Timeout Fail
L2OTHERWISE Fail
LXR Inconclusive
UP0THERWISE Fail

(32! 4) Basic Interconnection Test Case
(Fig. 4) Basic interconnection Test case
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(29 49 TTCNHE7I&= TTCN2FSM converter©l
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LICR

U?TCONind /‘\ uwcon:.;p_/,\ L7CC

?Timeoul L?70TH

OTH = OTHERWISE
P«Pass verdic
FaFail verdict

I=inconclusive verdict

(38! 5) 28 40l 28t T-FSM
(Fig. 5) T-FSM of Fig. 4

413 P-FSM

(29 6)2 TP-29] P-FSMelth. 971 7 4+
AM thEdeize HoldA shte JdH LS
3123 5],

(3% 6) TP-20il 3t P-FSM
(Fig. 6) P-FSM of TP-2
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9709] global state?t A5 A0, o|F error-free B2
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€ RTY #4 4l o3 H5 g7} <& 1>} k.

HEAHNAA error-freed 2% E_FE erroneoust
ENeg #H7|%}




3182 SR FEXEIEH =X M5 M12=(98.12)

(E 1) AlY 85 dsc70l 28t 35 dn
{Table 1) Validation result for test case validation tool

, - EECIGE

wy g | 3% 3%
1>5=>6=>7>D>1>B>5>0>1 Pass EF
1>52>6>7>0>1>B>5>I>8B Fail EN
1>556>7>D>N1>B>5>F6 Fail EN
1°>526>7>D>1>8B>4 Fail EN
1>5>6>7>0>1>0 Fail EN
1>556>7>8 Fail EN
1>5>4 Fail EN

Fail

1>5>2 {Inconclusive) EN

HA g RTS Elvld global state® A3 EM%
WEe og3 2o TCVe 7% Al RTe 5 A
9] Pass# 717} Ueld Euld global state(F AZE
AT A @g A o sy A2 2
o gt 7T/ie Faild77h uveld Evd global
state2 TAH] et o7dA BYo] Passsl global
statet {7} EA8A &+ error free global state
olx, #Ao| Faildl global statel 277} 43+
erroneous global state?|®, Fail®] $# &+ queue
overflow, Inconclusive, deadlock®]%ith ¥ dgdde
&9 Fail2 deadlockel® 3] Inconclusived
At 2#BZ o] 4¥ ARE FFUE XY 5
2ul2 ZAYE AYL vehd oz oj: dyd ALg
@AY FBo| 277 el AYF Aoly] wFolu)

L!CR
Start(A)
U?TCONind
U?TCONresp
LXCC
Cancel(A)
L!DT
U?TDATAind
L?AK
L!DR
U?TDISind
L7DC Pass
L?0THERWISE Fail
U20THERWISE Pass —@
L20THERWISE Fail
U?0THERWISE Pass --@
Mimeout Fail
L20THERW ISE Fail
L2R Pass —@
U?0THERV[SE Fail

(38 7) 2R TS AIY 8=
(Fig. 7) Test case including error
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H A5 V2 o]E ol &3t AP Pt
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e FSME det)

A% A AY %59 dgd Adnd (23 89
11,1221 A 2olA ez oz WAzl 279 Pass
e 4348 2 £ At (39 63 (ag D g
< o|&3ta] HYF A7t <& 2>olth

OTH = OTHERWISE
P=Pass verdict
f =Fail verdict
I=inconciusive verdict

(72 8) 2FE Z23 AlY 829 T-FSM
(Fig. 8) T-FSM of test case with error

(E 2> 22E A 20 ot #=
{Table 2> A validation result for fulty result test case

,5 - N 99| TCVe)
24 & |93 3%

1>5>6->7T>D0->1>B>6>0->1 Pass EF
1>526>7>0>1>B>6>0>B Fail EN
>02>6->71>0>12>B>6> Pass EN
1->5>6->7>0>1->B>U1 Fail EN
>02>6271>0>11 > Pass EN
1>5->6->7->8 Fail EN
1>5->4 Fail EN
1=>5>2 Pass EN

A48 RTY Eud global stateE A3 48
Hy&e o33 2ok o] HdYolME RTE ul 79
Pass® 717t Yeld Eluld global state(F A2 ¢
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