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ABSTRACT

Protocol conformance tests, which consider only control flow, have many problems. In this paper we suggest a generation pro-
cedure of flow graph by integrating conditional context variables into the control flow of a protocol specified in Estelle. The gener-
ation procedure is as follows. We use a parser to decompose specification to get necessary tables, and then add context variables to
input and state according to their characteristics. Based on a reachable tree of state transition, according to the symbol table and the
action table, an integrated flow graph can be generated. The test suite generated from an integrated flow graph can solve non-

determinism and infeasible path even if it considers only control flow.
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Fig. 1. Generation procedure of test suite
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Fig. 3. General flow graph for TPO

At A

1. Estelle2 BAM&E TPO
3N AT B8 LAE FFE7) Hstd A
AEE WAoR 58S HAE AHEE YA
Atel AEE Estelle2 3438 TPOE AAdden
ATay TREFCE ALgstde. CCITTA 23
Mg TPO ZZEEE 1d 33 o] WrHoz 47
o] sdiet U, Lo 279 JEsol2E 79, 49
4 B3 AN FEE Fuwe 5709 39 A=
(subtour)® FAHURN"T, HFE 19709 Ao
HEd it} Ao 5T H2E 2HEE T4
A, d4He AL 989 2
1) #Ae "HaE 29 E9 94 PDUWNY 2z ¥
grol Aele) ol BAolx &8 PDUC A 3] wds
AeR g 238 ¢ + vk
2) t13, t15 &2 ‘data’ =M bufferdl =
88 A$sli, t14, t16 BEA bufferd WEE
2849, old t14, t16 ¥EL ‘buffernot
empty o Aol A& P2 24zt t13, t157F A
Y=l ¥ A HY B ARE ¥4
3) o] W& me3A ¥E AF Ao ZER
g3 e AR e EA Tt
(1) ‘idle’ Aeield 'U. tereq 7} g8=E 34
t1, t2
(2) ‘idle’ oA L. cr'el dHHE A
t3, t4, t5
(3) ‘wfec' AHAM ‘L. e 7t dEHE A$:
t6, t7
(4) ‘wfcc’ A=A L. dr'ol Y¥se A
t8, t9
(5) ‘wftr’ A®olA ‘U. cres 7} dg¥sHe 3%
t10, t11

2. TPOOMS] HAE AES] MY

HiE 2B Ad& Asted TPO 380 A4l
g HPE £AHLR HEHUAS. AHEE TREEZO
olu) ¥el2 ¥eo] FEE Ze FAdE Fxol=z
A "ag Holgg AAddte s Ao Aed

w4 RPN E 715 HolBE AAHw 71F &S
dYRog dxstd F2 dolES ZPAG. ol

3575

www.dbpia.co.kr



334

LR oo

JCEE '95-12 Vol 20 No. 12

ol w4 2 QY] WEE B3 By HeR BHisd {'empty(™) . ‘not_empty(f) )& 722 7ted F
2oy g ol BE AU, Bl by W wAE e G 4e2e2 2 1670017, 9. 29 vivel &
ool Aujw AFAA Hol 3ol F2F 2 Aol & e 12 paegc 27 AH Cidle & 29 Wl
g "ol B3-S A4t A9 Fdit Ao 5F HolEd 270 &9 empty(™) 2 BEHIH Iz idle”.
AN BEAg g e 4o19 . B ¥4 Hol el &9 “Yolw A4 Gt oEte g B w¥ vbe
Mg F %4 27 A 49 ‘in_buffer’ Ty LY 49 3ol A€
‘out_buffer 7} $2®c}t. Aol &F Heoldo o A8 sbe BERE A YA o9 49 w2y
Z7e 2o w4 HolB¥ ‘cvt no B dAEv Ao He RS $EAstE A4 1670 Y 3L F T
BE "oldz Ewl w4 gelde 7 % 1, # 29 ol *P%QS{ID}. 78 GEE Yz =Y 7 Rl
ol A=A Tuwrod 9w olEl ARE arrowi A7
T2 b uRE AA g @ 27 ddE e a9y 59 el ¥ M BEXE AN 1¥ Su
AR FAE Agstnzd YA, Ao 5F Hlol FSM =2 71&5HUden Ao 5890E naed 55
B el Aeje) 29l 2w W b 270 e Top vlag W G Fe BA4S ey,
¥ 2 9 g gol &
Table 2. Context Variable Table
5 O (g pe™t) \<A0 \i }—d 2
Table 1. Control Flow Table eno e fol 2l v °1#2 (cond2)
) {cond
Tr Nol@AlFEl [4 (inp Mo Z |53 |29 Y ; (varl (condl) (var2)
(c_st) ) AT (W [(outp) |AEl cl in buffer | empty() out,_buffer | empty(")
(evt_n {(at_ (n_st 2 in buffer | empty(" out,_buffer | not_empty(")
0) no) ) 3 in buffer | not_empty(){ out buffer | empty(")
tl U. idle tcreq.pl |cl al L.cr wice . . ) ~ .
e buff i, empt, t buf t;
= U 1dte toreq pz ol a2 |U. tdind |idle G in buffer | not_empty(")! out buffer | not_empty(f)
t3 L.idle |cr.p3 cl a3 U.tcind wftr
t4 L. idle cr.pd cl F‘,“ ~ U.teind wftr )
t5 iL.idle . 1 a5 |L.d lidle |
cr.p5 c ad rooi e‘ o
t6 L.wfcc cc. pb cl a6 U .tcconjdata
t7 L.wfcc cc. p? cl ,a7»~ﬂU. tcconidata
t8 |L.wfcc |dr.p8 lcl a8 |L.ndreq|data Crey - G GGG
te 3 0] 2
U. tdind data data data
t9 L.wfcc |dr.p9 cl a9 |L.ndreq.idle 1 @ ®®®
, $ 119
iU. tdind
tl0 |U.wftr tcres.pl cl al0 [L.cc data @ (‘h/;:a ®® @
0 i 1 \
&
tll wftr teres, pl icl all |L.dr, idle {‘ ]
! {U. tdind data dala data data
t12 |wftr U. tdreq |cl al2 L.dr tdreq
t13 |data U. tdatr icl al3 |” data 114
tl4 |data . c2 al4 iL.dt data
t15 (data L.dt cl als |~ data Tt
e alsa daia
tl6 |data . c3 al6 jU. tdati|data
t17 |data U. tdreq |cl al7 |L.ndreqlidle
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:1%4 5. TPOQ«] ﬂz‘sg 7}_‘6—_ i%&'
Fig. 5. Feasible flow graph of TP0
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