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Abstract: The method of designing a common-used concurrent TTCN test executor is proposed in this paper.
When testing an implementation of concurrent protocol, the problem of executing concurrent test cases by FIFO
scheduling algorithm is solved and the PTI (packet transmitting interface) part based on the abstract I/O queue
theory is proposed. The PTI part offers the test executor the independency on implementations of a given protocol.
What’s more, the test executor provides a visual interface to trace the executing of test cases, which makes the
locating of faults easier. Banding with corresponding PTI part, the test executor can start a testing. Now it is already
in use.
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W OE: REBT @A L TTON MK IATAAEG IR 7 ik A K FF R X S ILaE KR FIFO A & Fik g ik
T &M KA 69 PAT IR AL, FF A K R /O TAG) A8 6 sk E4R B T PTI(packet transmitting interface)3 4, 4%
FEPSTHE 7 i LI 4, d BB AL T TARAL 49 M K IAT SR IZ R @ AR A R E R . It
FTHUAE W Au _EAR R 6 PTI 3545 Z & 5k 7T VA BEAT X, B 37 L NAL A

KEER: W —EOHRK A TTCONGAR S A 448 1 (PTI); 3K 2844 ) X 4044 e B

hEESES: TP393 SCHRFRINAD: A

BRI SO DR S A S0 T S B0 Bl D80S AR (B R )45 BRI S 1A 4 5 R P T R0 0 3R 45 SRS Wy — A
PRSI I A5 5 S — B0 P i — SO DA () [ AR e 2 1S09646(X) BT ITU-T ) Recommendation
X.290-X.296), AR HE th 7 NI SO R, R 1S09646-3(X.292) I 5E SC T IR % (test suite) i ik 15 &
TTCN(tree and tabular combined notation).

75 1809646-3(1991)H1, TTCN 5 5 H A LRI U246 (1 X.25 MR E AL X ANMRA (1 TTCN $iik 1

o F—{EEEN: KRLEW977—), U5, ZBET N AR, LSR5 P K.
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TEHT R 1S09646-3(1997) 1, TTCN JF U SRF I ¢, 3% A5 360 I 2 W i30Tk 22 1) 41538 1l 4y T R — B0 Ak mT A
I3 BB AN R IR B — B0 R AR e R — S0P R P AT DU A A 0038 A i 1 i b R B AT I i N 2 B2
FEA PO T A 2 30 A 00 7 VR AT IR AT AR AR g5 SR B al Lk, Rtk TTON X Ak 1Y)
MR ERHBESHE T 2N EATLI IR TTCN SR IATHLE A IR 2 R S Bl fn A 3 5 2
RIS, B HE T r Ak 1) MR i ST A D e A AR TR R )

AL FBH LR L IR K TTCN fiifr s $ATHLRIRESE Bevh . dmieas i sert B/ B8 e it
PAT BT WA R R ST IR 1

1 3% TTCN B

TTCN ) A4 P A2 2 ik 6 0 4 28 4 (test components) LA 3% 2H 74 Fic ' (test component configurations)H]
Fil 3 R A B 1y 2310 R A R S A O R R 0 P A S A R A — R IR AT AT 1A 4 4 (named
subdivision), & 13 [iil & 4™ $(fixed number) ] PCO(point of control and observation)#i! [iil & 4~ ¥ ¥) CP(coordination
point). ML A HE 2 F SR I & M) 4 . PCO LK CP IIEHE R R,

— IR MRAA) 2 48 H IF K TTCN ik iyl 451 4 2 119 5 04 =2 - 70 W 491 Sk 358 (headeer) F8 W48 170 30038 20
PFBC BT A #8450 - CREATE 572K J3 2 75 WA 20 £ & b B B ¥ PTC(parallel test component).

WA MR (test step), B ARE B0 WK 1.

Table 1 The test step TestStepIncrease
F 1 DAL TestSteplncrease

Test step name TestStepIncrease (CPPar: CP, BaseNumber: INTEGER)
Description
Nr Label Behaviour description Constraints Ref Verdict Comments
1 CPPar!CMIntType CMInt (BaseNumber+1) (PASS)

21 PR 2 — AN ZE00 A, CPPar /& — 4> CP(coordination point)25 8! [¥) 2 4)(,BaseNumber
&~ INTEGER KM [ 5,15 A+ H LA CMIntType & CM(coordination message)Z3 7! 44, CMInt &%} W
CM 2574 1f] Constraint.

I L2 2.
Table 2 The concurrent test case TestPTC
F 2 JFRIAG] TestPTC
Test case name TestPTC
Configuration TestCompConfigl
Description
Nr Label Behaviour description Constraints Ref  Verdict Comments
1 CREATE (PTCI1: TestStepIncrease (CP1, 0),PTC2:
TestStepIncrease (CP2,0))

2 CP1?CMIntType CMiInt(1)

3 CP2?CMIntType CMiInt(1)

4 ?DONE() PASS

5 CP2?0THERWISE FAIL

6 CP1?0THERWISE FAIL

FE2% 2 AR 26 1 48R B T PTCL AT PTC2, B )5 AT K AT, 56 4 438 7] R AT R4 2
T I PTC(E) PTC1 A PTC2)#E 28 1k 763X AN 7 71 ,PTC1 A PTC2 il F (K2 R — IR 20, ORI AR (5 5
AT E. 6B L, PTC HIBhZSAT R #% B B — BRAH T B (local tree) B — NI E MTC X R ) ) —AS
W 7).

EFRATTES H IR AL AR 44 18 T 3% 3k (header) &8 40 ) — 2% P 25, LE AT AE I Group- IR H A LA S A
H ¥ Default %5 5, B 7E K 1 IF & TTCN [f)— L8455 R L 151

o R PR DR 204 T A R Lk 3.
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Table 3 The test component configuration information

Fz 3 MR AL PERCE A S

Configuration name TestCompConfigl
Comments

Components used PCOs used CPs used Comments

MTC1 CP1,CP2

PTC1 CP1

PTC2 CP2

Fie HEOM AR A A G 45 L, FRA T 0T AEWT HE MTCL 5 PTCL /&3l ik CP1IAR 19,1 MTC1 5 PTC2 J& il id CP2
WAF M, 1R,
MTC
ICP] 1CP2
PTC1 PTC2

Fig.1 The configuration of test components

1 AL R
2 BATHLRHESRR T

TTCN BATHLT LA p 3 KB4 ks £ds/ 3k
TTCN executor B PUATES I 2 TR,

B2 i Vo BA A B R T B /3 BT
43, PTI(packet transmitting interface) U /A A2 $ATHL I 41 A
i

BT TTCN AT HLIW % AN & — TTCN.MP
(machine processable)tf 2 1) K 8, 5] b 0 200 5 1T — A
A N 11 24 136 e AR 22 AT 0 v 0, 9 B AR RARAY 7R

f X EIRATTRE T AR 4 B2 5 v A 2 2E e AR,
l i 71 A2 24 F A 75 AR R A (6 C++4F 52 (object), T B AT
A AREEN A T VC T G 3T TR I, R A A e v U AH Y.
S {1925 (class), 76 4 P& I 3L AT L7 8 0046 TTON 4 52 ot
bommmmne e M) CH+%) 5.
Fig.2 The structure of TTCN executor B /IR 55 5 0y R AR A 2 VA BRI N AR &2 91 HL
2 TTCN AT ALk G BB A P9 AR 4 1L, o () 1/0 BAB 4 K A7 1
RIS 0 5 5L DA R e I 28 1 145 B PTT BLAR AN & TTCN $AT WL I AL R 40 (5 2 B A2 — AN PAT I AT
I R 43 2R o0 6 Y B — AN B A& 42 E (DLL), 1F A2t F iz 43 1 43 35 A (E 45 TTCN $ATHLE A 8 i 1.

BT PAT A AR T AR, A HAT IR 1 F 0 303 H =&, 76 90851 S0 AT 56 B8 16 B8 A H A0 e 19 358 43, B
TIX L% I DI REZ A, BATTIE A T AT ALA I BR S H RN 4 B Sl KR BT O 2L

Zd RN AT G, AV B R E 3 s,

T I P SR BE N TTCN.MP 4% 28 B 22, 5 FL A7 9 198, A2 e C++0F S R v TR &8 SR (i), 2 5
o P HEAT IR E 2 8 (Set TSPara) & (4 4% PICS 1 PIXIT 15 B %I ). # &% F (selection) I PCO
W E (PCOSetting) TAF, 3 )5 B A 7 BEAT B 2038 1 152 B A8 IT 28 AT, 28 Bl i H A& FEAR 3 I 45 R 45
PRI

Data/Environment

Compiler <«

Runner
< > 11 0O 1]0
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SetTSPara

o
2 £
) = . b= =
§ - %‘ P Selection 3 E
PCOSetting
MP file Log file

Fig.3 A simplified process of TTCN executor
Bl 3 TTCN $hAT &% i i pL i i

3 HIFFANRIT

AR MR T YACC IXAS T2 AR SR A VF 2 3 A0 1 A SRR AT 10 B WA 2 ] BLS 1 H
(import) H AL (module) F ] TTCN X%, LA K £E TypeDefByReference HL1fi 5| H7ZE ASN.1 Module H5& X 1)
ASN.1 ALK L6 5| RAE AT — IR AT 7T B 2830 X 2 A~ MP SCIFEE ASN.1 Module S, PRI R Ak 57 95 1% 56
AR 0 SR 2 JR 3 BEEATAS SV, LAAE A A 1) 5 | 34 1) IE B IR 4

TEAZAR 73 1R e vt vl 3 1 ds R R 24 BNF 0 o 1 e e 4 ™ 2R 22 5 43 7 AR AN A v b 58 T HL AT
IR G H T A5 ASNL1 ¥ 3 F7, ot ASN.1 [¥) BNF 0 30FE el 7 77 A 2 X st A 15 15 VR vh 58 1 22 AR i 1 vk
W58 S PR S AL A 2 - VA 29 o SERRS 1k - JH 20 0k 5 FRAT T 10 8 e T 10 A 2R D 4 S - 3 ik QR IR 1) 7 ¥ i e A
29- Y929 58, I HAE 1 SCEAE FREAT 8 SCIR X S0l 060 T a3 - 24 e 58 B AT TAR 40 4% b 2L A A7 00 e 18 AR [R) 1R A8 5
X FERUSE AR T VB S )

4 HIRANEE D BRI

%51 /O BAFIZ A 43 TTCN AT AL AT LU A (R 5 R e 9 0 B8 I 90) I S At e SC e R AN 2 .
2 5 S B ) P 2% A8 L T S e — N4 0 170 BR AT PTI 43 28 1L, IX FE A 4 7 TTCN AT HLS R )2 45 6
5%, NI AT LA 358 43 (8 B s B 552 s, 350 1F 56 408 FH 1) TTCN $hAT HLRE AR A7 170, D5 A AR [ 1 B 2 B
AN 138 A5 7 2, 0 BT L I AN ) (b g R T PTT 38 43 2 S B 17 R 0 e 00 40 s S LA P A
JE M5 o] LA FH 2 IR 55 S BAR SC IR R 1A%t 3t 2 S8 PTI 45

AR JE 1, R I R SC B Y A G A R 2 AR B B AR SO R T S JE AR A g BRI A
(BN R ). AN ) F4D 1 DR D 0 s ot 7 R A B0 AN T 1, BT b 7 0 2 o — AR 2 i B SR Y 10 4 it 1
FRUEECE R A 8 R HOR 58 iedn A A 45 A, JATT S B0 TTCN AT HLSZHFE ASN.1 [ BER,PER % fi#h5 LA
KT B 58 SRR E R g g g5 2 TAEBRATIN R G B A IR T R i, AT TSR T 7 18 8 ST G R 0 2R 4
SR H DLL (#7250, 3R DLL SI B8 1) 2 il A A .

TEMR AT I, &5 A S B AL 8 . )R A A B R B . PATROIRASAF B I 4 7 55 T4 75 22 M I HEAT
BATER A T —ANEAT 1T 308 R 58 X L8 T AE A3 A MR 4L (test component) # T B —ANIEAT R 35
G AEPAT IR IR i, an SR AT N AR A AEB AT, I 2 S N AMEAT 1R SO S 4E 5 M E B

TiA & AT IE B AR BT PICS,PIXIT {5 B A . MRAES A . FANLIES . PCO BLE S T1F.
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5 MITHRAZIT

PAT B EES TTCN AT HLEIAZ O, E 57 ST B AT 78 I R DR A5 AT Hp i 22 T a5 e 1 LA i 7T
SR AL B vh R AL TC 0 A v A 2 DA R U 2 A 1 R
5.1 MERLE R

T IR 2 A2 T DA R BAT 19,08 T SEEURIE AR L 00 5 8, AT oF T — AN IR 20 2 2 AR A 0 3K A A 4
B — StatusCIRES) @ PE SRR R Z R A 2 b T34 . 134T FIFHZE 3 Rtk 2 il — B b 0K 4144
TEPAT I IS5 15 0 SR R AR 0 Iz DR A3 A W 2L A A — AN BRAE T A 1R 48 1, B b 2 A0 B AN DA 4 1 3 A
— e H AR JE M, WiE AT LR 3. PCO FIER. CP FI 3R 55 AH R f f B — i 2 RN A AR 32 41 T — A0
AT IR AL 1 753, 7% B BT TR J3 P9 38R B 47 09 R R AR i 1 1% 5 VE B IR R AT — 2 (level), I AR HE AT 45
TR ML A 1) Status, 5773 9038 40 A (10 DR A AT 28 00 il &5 B8 P 2E.

FEMRALAF B BT A, 55 A —A 1] AN IR 21 A G 4] 7 i (R i b 38 15 60 PTC A ARTEEFE R AN
13 L, SE IR LA — 5 R A, DR AT T e T I AT ML B8 SZFF PTC F1 MTC [FIFE—AN R 4e (1R 77 vk, B L RS2
F A H I (local test method) L FE I (remote test method) Wy Ff izt 77 V2100 24 b, FRATT R F T A Hb 2% v X 11
0 A5 77 20,6 AT DA G M i e DR 2 A4 2 D P A5 1] 8, 3% A D1 A9 00 S 2 AP ) 8 B A2 R PN S 0B AT 1), BRI T AN
i BT T R A Y R 2D ) L
52 MiRNEAHREMSEERE

IR 2 48 AL AT 2 75 5 ) PTC 1) MA 41, — i H CREATE TestCompName(Parl,Par2,...) 1) %
A A5, Hp TestCompName S MR AL 1) 42 72, Parl,Par2 & )2 8% PTC (K522, 5% F 3 & B R 5], 0 25 76 )
ik Header 35 43 Fi8 H 1Z00 3584 4 FH 10 038 21 £ TiC %' (test component configuration) s &, %5 &8 % T % PTC ]
(B4 PTC 5 MTC [m)ffi FHUEA~ CP JEAT 1845 LA & PTC,MTC {i FHMEA~ PCO 5 TUT HEAT AR 76 SE B (K ¥ v,
FATAE A 0 SO 4 1F 58 B i 5 MR A e 1 B M AT A £ Bt CP I P i 2 15 1% 42 IE A, PCO. 2 715 4
I A 45
5.3 MiXAHRIFIFOIREE %
RGP Y A5 ot 2 A A A R0 PR ZE I A AR B AN BA B, B TR P A A ] 2 SRR BRI LR AT
KA 5028 DA A A 3t 25 A BEAR SCFT Windows Y B BAAGE I 4889 53X LK IR B LU B 22 AN fig KK AN R K
AN BTS2 B N B B 2 10,3508 B Sk i D AR L ik dn R
#define MAX_TCOMP 10 /it & EIfi 38 K
while (IsMTCDone==FALSE)
{
ReadyTCompNumber=ReadyTCompQueue.GetSize(); /15wl 46 BA 1 1 3038 20 2F AN 5
1=0;
while (/<=MAX_TCOMP_ ONE TIME) && (ReadyTCompNumber>=1))
{
m_CurrentComponent=m_ReadyTCompQueue[0]; // M BA Sk I H — AN el 45 38 41 14
m_ReadyTCompQueue.RemoveAt(0); /44 1% 5 26 MR L1+ Mgk 26 BA 51 o i Bk
m_CurrentComponent—>EvaluateTestComp(); //$0AT 1% il &6 MR 244 (AT 2 J5 st 28 A B mT g4 Rk A2 AR 4k
ReadyTCompNumber=m_ReadyTCompQueue.GetSize(); //H 5 v1 5 ifh 45 M 41 444 5L
ProcessWindowsMessage(); /4t # Windows 71 &
I++;
}
ProcessPacketAndTimer(); /&b B P 2% 4R SR € I 25
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ProcessWindowsMessage(); /4t Windows 71 &

H1 T IR A B3 AT ) 6 2 18t 4 DR AL B A R A2 AR 4 B PTC e CP1 &Gk T —> CM 45 PTC2,
DL SR BHZE /K PTC2 AR A N % e A= AR A, Bl BHLZE ARy 5t 28, 1At A2 A6 AT R FE T o B0 At 2 Ul AL 4>
(¥ JEL A

6 ALK ER B SR RY T

R T AR e T A A I B AR A e R B AT T A TR A R R B T B R T A
77 2 : B B U A R R R AR AN B R 1 SR AN DR A X R O AR A R R R AT I T
Attach 51 (77 £E AL 15— AN DR 201360 B B FAT B 7 12 T (expand) 2 J& 7T BEZE 1R AN 1 BRI, PR b B A1 1K
PR B ST SR AR SR AR B AE B B bt (0 77 U R R A 54181 Attach B A5 3 7T R R ST ER R
Hef B R A AR B R B R BB s A 1 7 sUNAS B A D1 2R B.

T 52 B S IR I, FRATT A MFC 1) Grid 28 41 SR EAT PR AL SR 3 0 2 7 iy o, O FH AR S8 (R BB (20 ) S8
SR 2 HT IE LR AT B ).

7 HERIE

S 215 ), FAVEHEM S T IR TTCN $ATHLIF BN B SEBR IO 1,32 210 7 7 48 F.
{EHI I 2845 L1208 A& TTCN $AT AL T A AR 4L e e IR — A R g8 P R R AT X 02 K PTC 43
ATAEIZ L AR G0 b A8 Ik 2 A 2 T 18 B ] A A5 VR DR b, 38— 20 1) A T AR A ke 2 A1 3000 3 £ I 3 )
FJETT.
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