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NAME (®Ya—-n4): facility

INTERFACE
(PR LY ({130}
P ((EDED)
DEFINITION

HEHE V- 20ER)
(EXYE PV —-2DEH)
(SmEBRBA DER)
(Fée2 pETHOER)

(a) =®YVa-—aEROEX

NAME (} 3 ¥ 2 ¥ a v4): transaction

arrive (V.- 41)

thru (¥ .-1%2)

depart (£ 2 ~ V& N)

(b) FSIU¥Iva vILROKER

NAME () v 24): link

move (FFVY¥F I avy)

from (¥Y2-n%1)

to (BVa-182)
CONDITION

(MU 2 v a v OBBRE)
ACTION

(BENC 0 2 BETTR)

(c) HEEROKR

1 ERERoTDER

Fig. 1 Notation for requirements specification.
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Fig. 2 An example of a simulation model.
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NAME Al: facility
INTERFACE
out: transaction
DEFINITION
 RE ML —-RDEE
N(T)— N(T. out)
; out DEE
N(T)~— L(T. out)
N(T)—>V(T. out)=Trl

(a) ARRIVAL @€Y .—nEd

NAME Q1: facility
INTERFACE
in [transaction]:
out: transaction
size: integer
DEFINITION
B PL-ROER
N(T)—>N(T.in()))
; in O¥E
N(T) - L(T. in(0))
; out OFH
N(T) & (length(T)>0)— L(T. out)
N(T) & (T=in(). T1)—>T. out=T1
N(T) & (T=in(A). T1) > V(T.out)=A
; size DEF
N(T)— L(T. size)
N(T)—T. size=T
N(T) — V(T. size)=length(T)

(b) QUEUE @Y a—niadk

NAME Sti: facility
INTERFACE
in {transaction]:
out: transaction
exist: boolean
empty : boolean
DEFINITION
BEEPL-ZDER
—N(é)
—N(in()))
; in DEE)
N(T) & (length(T)=0)— L(T. in(_))
; out DEH)
N(T) & (length(T)>0)— L(T. out)
N(T) & (T=in())— T. out=¢
N(T) & (T=in(A))— V(T.out)=A
; exist OFE)
N(T)—L(T. exist)
N(T)—T. exist=T
N(T)— V(T. exist) = (length(T)>0)
; empty DXE)
N(T) — L(T. empty)
N(T) - T.empty=T
N(T) — V(T. empty) = (length(T)=0)

(c) SERVER D ¥V a—vidik

NAME D1: facility
INTERFACE
in [transaction]:
DEFINITION
; BREE P LU —ROEH
N(T)—N(T.in())
;in OXE)
N(T)— L(T.in()))
(d) DEPARTURE @ ® Y a — /iR

A. ®Ia—nEE

NAME Trl: transaction
arrive Al
thru Qi
thru S1
depart D1

B. +3u¥rvaviehk

NAME L1: link

move Trl from Al to Q1
CONDITION

Al [L(T.out)] & Q1 [N(T)]
ACTION

Tr=Al(out)

Q1(in(Tr))

(a) L1 ofE#ied

NAME L2: link

move Trl from Q1 to S1
CONDITION

Q1 [L(T.out)] & S1 [N(T) & V(T. empty)]
ACTION

Tr=Ql(out)

S1(in(Tr))

(b) L2 o#ERit

NAME L3: link

move Trl from Sl to D1
CONDITION

S1 [N(T) & L(T. out)] & D1 [N(T)]
ACTION

Tr=3S81(out)

D1(in(Tr))

(c) L3 oiEpticik

C. E#iLad

3 ER{EHELE

Fig. 3 Requirements specification.



140 mELBEFEL2RE

AU AT LTS, COkdic, KEFVRI
HOERHBEROED (V7 b2 TDEFNVCRE
THHENRIES) BRRINI 22 &1, BEHEL
V7 o2 TEFNEEETIRARBVLT, £0R
YU LR T IERE—FREBDIBZEERLT
W3, ZOHARDPNTIE, RBFOBETE Stk
mzx 3.

3.2 EsR{LMIERORIES

AT, B—RHBTH=FvERERE LTRD
LE, EBROREMAERTCLiICKD, 3.1 HITh~N
FREEEDO BRI T

(1) M2oEF VORI

39, Trl o5 ¥ va viddk (3. B) »
S5 Trl ZALIDS QINBETIZENELNS.
3. CicrnadhsEgERLEL S, AlDDS Q1 ~
Trl 2BEI¥5 Y713 L1THS. L1 OBHE
o SRIENAID,

A1 [L(T. out)] (1)
Q1 [I(T.in(L))] (2)
Th5 (1)ARB L1oBERAELIOHBEIKEES
h3. 7, (2)R3 QUEUE @0 € Y a— 33k

(R3.A(b)) iTBWP} 2 in OEBILY

Q1 [N(T)] (3)
&3, AR L1oBERGELIVRELH, M5
¥ vay Trl BEIELL AlhS Q1 ~BH
3.

X5, Trl 3 QlH 5 S1~BEHTS (N3.B
BR). gfad» S, Trl 2 Qlh 5 SIABHX
#35Y 213 L2ThHB. L20BEFEDRDSRIN
53,

Q1 [L(T. out)] (4)
S1 [L(T.in(1))] (5)
Ths ()RR L2 OBIRB LD BCEER
h3a. %t, (5)X 13 SERVER O ® Vo — VR

(X3.A(c)) iz} 3 in OEBLD
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L1335,
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S1 [N(T) & V(T. empty)] (7)
Thh, SERVER O Y a2 —VERIZEIF 5 empty
DEFD» D,
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Fig.4 An example with a structural error.
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NAME Trl: transaction

arrive Al

thru S1

depart D1

7, ) v LY ofkiddid, RTokSicis.

NAME L1’: link

move Trl from Al to S1
CONDITION

A1l [L(T.out)] & S1 [N(T)]
ACTION

Tr= Al(out)

S 1(in(Tr))

TZTiR, Trl BAILS S1~0OBEicET 3
BRIEICDNTHRRS. L 0 Bifeiti o 5 REARE
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A1l [L(T. out)] (9)
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THs. (9)RNT LU oBBHRAELI DB ICERE
5. 7, (10)X iz SERVER @ € ¥ 2 — 0 Tk
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S1 [length (T)=0] (12)
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Fig. 5 System organization.
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ETAEM B AN D & &, BE (FH) BHREFT
KEETAS. CO%E (FMH) Bk, 37—l
RBPECEHTES. AREVATLARKKIER2BX
UR4DEFLICHT 2 RBEORIEDORTEE 6 IR
T

Transactions are [Trl]

Verify between [Al, Q1]
get link L1
verify link (L1, ask, A1, L([T|out]))
try Al: [L([T]out))]
success Al: [L([T]out])]
verify link(L1, ask, Q1, L{[T}in(0)}))
try Q1: [L([T!in()J)]
success Q1: [L{{T}in()N]

Verify between [Q1, S1]
get link L2
verify link(L2, ask, Q1, L([T|out]))
try Q1: [L([T|out))]
success Q1: [L{{T]out])]
verify link(L2, ask, S, L([T|in())1))
try S1: [L((T(in())])]
try S1: [length(T)=0, N(T)]
using equivalence
V([T|empty])=length(T)=0
success S1: [length(T)=0]
try S1: [N(T)]
success S1: [N(T)]
success S1: [L([T}in()1)]

(a) R20BEDC—IT
Transactions are [Trl]

Verify between [Al, S1]
get link L1
verify link (L1, ask, Al, L([T|out]))
try Al: [(L([T{outl])]
success Al: [L([T}out])]
verify link(L1, ask, S1, L([T}in())]))
try S1: [L([Tlin(_))])]
try S1: [length(T)=0, N(T)]
fail S1: [length(T)=0]
try Sl: [N(T)]
success Sl: [N(T)]
fail S1: (L({T(in(_))])]

Verify between [S1,D1]
get link L3
verify link(L3, ask, S1, L({[T|out]))
try Sl: [L({[T|out))]
success S1: [L([T|out])]
verify link (L3, ask, D1, L([T}in()]))
try D1: [L{[T}in())])]
success D1: [L([T]in(0)])]

(b) K4 OWRIE

6 ix IE & R
Fig. 6 Results of the system.
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