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Abstract Most of prior works on testing parallel programs have concentrated on how to guarantee
the reproducibility by employing event traces exercised during executions of a program. Consequently,
little work has been done to generate meaningful event sequences, especially, from specifications. This
paper describes techniques for deriving event sequences from Message Sequence Charts(MSCs) which
are widely used in telecommunication areas for its simplicity in specifying the behaviors of a program.
For deriving event sequences from MSCs, we have to uncover the causality relations among events
embedded implicitly in MSCs. In order to attain this goal, we adapt vector time stamping which has
been previously used to determine the ordering of events taken place during an execution of interacting
processes. Then, valid event sequences, satisfying the causality relations, are generated according to
the interleaving rules suggested in this paper. The feasibility of our testing technique was investigated
using the phone conversation example. In addition, we discussed on the experimental results gained
from the example and how to combine various test criteria into our testing environment.
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WEshe 28 w3l Al¥<2(interleaving sequence)®
Agxés}_“f Aoltk 1A FEEe Z2HA 28 I X 7t
9] 24 #®le) wela gebok wxr 7218 A9sl)

of &AM e 2L 7|EES ARk

Z2AZ 2F G e EE oMHEEY JdE
E(G)E 31ak o714 ce{rxyoldt Wi olHlES} Z<f
H Aeolr] wjEol RECV(x,p)=E(X)CIH  SEND(x, 1)
eEno)il 1 9= YT P9 o[HE ecEG)
o3 A fﬂ° SHIEE o 2 REIT oHE T
E(G)e 4 oMEE 8 Eis= AR V/EWG)]
9} g4l °]‘%‘ll5_€ e Edste AY P[EG)]E F
A9 REAFes: 2FE 5 Atk 28 3904 9]
EX)1$e AY (SEND(occupied, line_a), SEND(get
_trunk, line_a), SEND(digit, line_a), SEND(voice
_in, line_a), SEND(on_hook, line_a), SEND(uno
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ccupied, line_a), SEND(off_hook, line_b), SEND(on
_hook, line_b), SEND(unoccupied, line_b)} °|t}. ©]

HE AYEE 7lgsty] A fEe oHESE Y
7152 dZsH o] Vg oMIEEe] exdez 4
AFEE orj3t. o)t Ze J)E5E ol&siM tEe
THEL Z2A2 IF X7t AL OF [E A8

ol i FHAA wx 7L 7IEd

«A #Eg 1 (33 $£A) 1 F ooE
eres B0V HEhA epe,0l eype®]B o e
5 A9 olWE ANFxA2 wa "o

*8 Ed 2 (B9 FA) T oo
e e BT A epe,0ll aype®1F o et
5 7ol oWE AP~ wx "k

4 F4 3 (& F) . F oMHE
eree! (X)) ] TANA e—e,°1H e e SHUY o]
HE AHP2Z2 ¢33} Pk

A 7F 4 (83 FAo2RE &3 ) ¢
F OME ¢ 6B HEA oe0)R F o[HIE

fr fm

e % o Tl &MBAZ YW (F, e 4o 0T
e’ te’), et v F/HY oMIE AF2E wx H
o}

(A 74 5 (&3 $Ao0z28H 3 F4)

T OMIE ¢ =B WIAA -0l o ey
OJH T o= i} oWIE AF2E ¢33} "ok

A 78 6 (W@F H/F0) 0 F oME
aslEXN S} o=EX0 ] WA oF o Abolol] &
ABAZE YO T o= FHY oHE AFEE W
a4 "o,

+B & 7 (22 F/FY) 1 F oHE
e EXOIH e,e?2B010] UIBIA e—e, 0l o3 o
E dhte oMlE ARs= £33 "tk nasRE
e (B 2B WA e )T o9 ¢
& Fhte] o|HlE AREAZ 213} ")

Azt 3t dAde AgARA 2 dFHe] A4
Tt ddete A9rt 25 vepd Stk oee 4 A
A o] A3l B3l JAAA elhd FE R
773 19] <] : SEND(on_hook, line_b) 9} SEND
(unoccupied, line_a)

73 29] o : RECV(free_tone, line_a) 9 RECV
(ringing, line_b)

73 39 o] : SEND(occupied, line_a) ¢ SEND
(get_trunk, line_a)

Eglo] € 28 A 27 A A 2 3002

74 49 o] : RECV(return, line_a) ¢ RECV
(dialing_tone, line_a)
774 59 o] : RECV(dialing tone, line_b) %

RECV(free_tone, line_a)

73 69 o : SEND(on_hook, line_a) ¢} RECV
(voice_out, line_b)
73 79 o : SEND(on_hook, line_a) ¢ RECV

(liberated, line_a)

1% 4% A8 53 olAle] U FAY A of
HE AEAE Bz o oME Adxd: 73 1,
2, 4, 69 SFSH olMES) @F HALS & F 9
o.

oJMlE AlfX 1
10 line_a ! occupied to alloc_a;
2. line_a ! get_trunk to region;
3. line_a ? return from region;
4: line_a ? dialing_tone from trunk;
5 line_a ! digit to trunk;
6: line_b ? connect_l from alloc_b;
7. line_a 7 free_tone from trunk;
8 line_b ? ringing from trunk;
9: line_b ! off_hook to trunk;
10: line_b ? tone_off from trunk;
11: env  ? tone_off from trunk;
12: line_a ! voice_in to trunk;
13: line_b ? voice_out from trunk;
14: line_a ! on_hook to trunk;
15 line_b ? busy_tone from trunk;
16: line_b ? liberated from trunk;
17: line_b ! on_hook to trunk;
18 line_a ? liberated from trunk;
19: line_a ! unoccupied to alloc_a;
20: line_b ! unoccupied to alloc_b;
O|YE A|FA 2
line_a ! occupied to alloc_a;
line_a ! get_trunk to region;
line_a ? dialing_tone from trunk;
line_a ? return  from region;
line_a ! digit to trunk;
line_b ? connect_lfrom alloc_b;
line_b ? ringing from trunk;
line_a ? free_tone from trunk;
line_b ! off_hook to trunk;
line_b ? tone_off from trunk;
env  ? tone_off from trunk;
line_a ! voice_in to trunk;
line_a ! on_hook to trunk;
line_b ? voice_outfrom trunk;
line_b ? busy_tone from trunk;
line_b ? liberated from trunk;
line_a ! unoccupied to alloc_a;
line_b ! on_hook to trunk;
line_a ? liberated from trunk;
line_b ! unoccupied to alloc_b;

39 4 M3t 53 dA A T oiE AlEa
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line_b)7} 3 DA UAT LA P FY
RECV(tone_off, env)7} WA £t AF7HA o]
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e =2 g e A 3 TP 1x
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29 Zdolg 7lFLo g = osc, AMIAE AAIFA
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AsHo2 1EE 4 Jded o] e FoIA FH s
ojxl 73 JH5e ZE oHEES JAFYS FEFCh o
2 SolA, a¥ 59M Enabled_Euvenis(c)= (RECV
(return, line_a), RECV(dialing tone, line_a)}Z ¥

Edlol ¥

& A2 A A 2002

gk BE o dgw 37 AN 3 13 o
WESS %}71 HaA =zt HEE AR
DAGE Aol 3§ iz dedelady B 5 3
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5. eI

HE L2009 2" BE dA7Ad a7 2
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