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DWTHERT D, 2V R—F > hDEEEIL. CafeOBJ
DIRFEMHR L L TRk &h 5, CafeOBJ ix. EFTA4E
RABARERE T, 5xbn-RiIcET 3B & RiE
TOBRIC, RBREZES>TEOBELMEITAZ LN T
&5,

WREBARRIT, BERARES, 1] WO REBICESAET,
VAT AOEMRAE (RIEES) ZARLLOBAITE
DEMDOHCE SN TRERTE 5, UTFORIZ. BHO
Y% % CafeOBJ Ttk L= THh 5 (CafeOBJ @
fthiZ, BETI X MLV EmREN B2, AZE0EH
zRIZ L VERT 2 FELRIESR TV S 2.

add init-c

amount

I:Int  C: Counter
amount(init-c) =0.
amount(add(l, C)) = + amount(C) .

LR TIZ. BV ORESNBAR YR T ADRKEZ
FMzRL. BEABT—F0EL2RT, REREESX
L. REIOEREBEOEERZ, THEEREERT. BE
DEE OS5 H a0 L &1k, BHOESER) O DRENIC
2B, KOBIZEBRENE, VAT ADRES*BB S &
ZY, BRILICYVT3HER2RT (0L RERERR
FERELIES), VAT LORELESESHD LS5 RE
HAEBRIERE (action). BRITA7-D0ORE2BRIEE
(observation) & FES, HBREREIL, EARMICERE B%
WU T A DOREER & B0, FOMO AR HBES
KHAWREZES, EROFIOFEEITIE. b T U FICE
ZRLIDKEDOEE add BBREREICHEY L, v v
YEDBRIECE BT AEE amount NEREEIC
ML 5, fVRICEZRENL. Z 02 EEOREELST
DERAZRTT-OIEDND, EEIL. 3lEEF20
BRLLTERIND, LROFITIE, 7 0REE
DHHRIEEZ EH init-counter TEHEL TV 3,
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RTRAINDDIE, VAT DAV F—T = XDH
DEELTVD, RELHRTIE. Zh 81 (signature)
LS, VAT LD ROV, HIWVITHE) 2&
Tk, EX%2ES, LERO 1 E8 0%,
H U EOPEREEE amount 2E-TERAT 3L 0T
HB", LWOHHEEERLTWS, FEREDI DR
. 2BBDERICLVEROICEREESNL S,

LEDMHLERE., CafeOBJ DMEZBMHTEX 5 L 574
ETRBTD2ELUTOLICAD, KA TH., UTFTD
LORTHERAMIXBRETIHRL., HICL32ETH
BRET, :

mod* COUNTER ({
protecting (INT)

*[ Counter ]*

op init-counter : -> Counter
bop add : Int Counter -> Counter
bop amount : Counter -> Int

var T 5 Iat

var C : Counter

eq amount (init-counter) = 0 .

eq amount (add (I, C)) = I + amount (C) .
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DUYATELATHD, LoT, AU ZDFDEES, £
DEVICESTUTDEIRVATANREZ LN B,

L. EROEEEZESTH T T v 7 LIRS
5L D7k

2. URRRRE v 7 #E-T, add DBEEEHET A
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3. e

AT EZREBNT, UTO L) RMEORIEXE LD &
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(Ve € Counter)(Vil,i2 € Int)
add(il, add(i2,c)) = add(i2, add(i1,c))
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BEMTHDEE. UTOLSCEREESH S [5),

TE1 REZSMMHE
sESBVATAORE, c EBRITA P LD X,
IREFMMBILE ~ ZLLTOL S ICEET D,

s~ s iff (Vc) c(s) = c(s)

O

BT RS LT, BEREZEZEDIEEFICEEREBER L
TTH%T, BUEEZBERATZZ L&V D, DFEY, 290
DORENBREM TH 5 L1k, Fh o OREBICH CHfE
I LI TRAT L, BCFORBENRELVES
RREENS T ETH B,

22 aVR—FT bDERK

UToORE, avR—xr b D&% UML[10] -
TRLELDTHD, OAITIZITRAERL, B HOEE
NIFATBOVWIZBRERERT, AIEi CHRALEL=
VIR—R L D ORI T AN TS (UML LR
BHEFOBBRIIOWTIE[11] 23 R),
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IA ) ..l, _________ ‘
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1 basc level components

BROBREREINIaVvR—R U b, aVRIy b
S, FIZE, VR P BiE, ayR—KXU b
DeavAR—xFEXBRLTELOREIVAED Y b
Thd, IVRYy hTREEVWIVAR—X VU b E, EX
aR—F b (base level component) & FEE, =22 H—
Fv bOERIT. FHEBEHE (projection)(6, 8] ZE- TIT
J. HERRIL =Ry bOREBE LYz UR—X

BERO=DERIL. [3] FEBE, REOERTIE. “FLEHH
LTRCRIZ 2D L &” LEESND,

HART X M, TTEIURT 55V BRISCR EEEh B T L
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RERIL [6, 8] B,

o c DIEPRIEZ ., ¢, ODFMHRBISHE S &3,
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o IRV y MBI HBAURA L, HEERAZHE-
TWFhrDa ryR—3x v b OBARE IS S
D0, HDHINE, BOoLDarFR—x 2 b OBRIK
RIS ERRENLEEHEINSETH B,

EE2 BEREOCGE

AVRYy MBI 2BERE m M. §FEEr, IcL-
TavR—FR b ¢, DBRERE m, \HIEFTIT O3 &
E.mET KEoTm, ITEEShBD 2V, BERE
m» C, DESEEBICHG T b L& miZe,
WiXEH Enznwe AHizd, O

EEROMERTIHESFBAZIIER I, B2 m B ERS
N3XsrTERENS,

EE3 BEREOISIL—T

AURTy MR HBEEEL. ThAHEEECL-
TEDaVFR—FRV MEBEEILINICLE 2T —F
bt s, ZOIN—T%, BREREOIL—T LS,
()

EE4 BEREOSL—-—TOERY

b, aVRYy PRBITDHHBIEREREN, FRRCE
LBRIEERBEOIIN—TIZRTIHEAIITIE. BIERADS
IW—TFICERYBHBEVWD, O

ZZT . BIELT BTV FER, yTFDIR—F b
FHAEDET, XA vy FOREBIZIGE U TEHOEEZ D
DUHITMZT=Y, ATV ENLE WD TERXHR
VAT AEED, AA v FOHEEIL. UTDEY Thb.

on, off init-s

status

~ S:Switch
status(init-s) = false .
status(on(S)) = true. |
status(off(S)) = false .
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DDT, 1 DOKRHITRIR X H/=,

DR yTZAVVFEBRETBEUTDLI I
23,

Cws
init-cws
put
switch-on
switch-off
amount
counter switch
Counter Switch
init-c init-s
add on
amount off
status
I:Int CWS:Cws

amount(CWS) = amount(counter(CWS)) .
counter(init-cws) = init-c .
counter (put(l, CWS)) = add(l, counter(CWS))
if status(switch(CWS)) = true .
counter(put(l, CWS)) = add(-l, counter(CWS))
if status(switch(CWS)) = false .
counter(switch-on(CWS)) = counter(CWS) .
counter(switch-off(CWS)) = counter(CWS) .
switch(init-cws) = init-s .
switch(put(l, CWS)) = switch(CWS) .
switch(switch-on(CWS)) = on(switch(CWS)) .
switch(switch-off(CWS)) = off(switch(CWS)) .

2241 TREOME

RERE S LTEBSh R EBRENC L5 a0 R —%
Y PERRIZIZ, BUTFOL S 2HERH S [8].

TELhEH Z2arv®Ty k0 DREEZM. ~ %0 F
DIRFFEE, CObj 2 H—F > FDABOESR, T,
%:y%—xybontﬁféﬁ%ﬁﬁ\~n%0mt®
ﬁ%%MﬁtLt&%\mﬁuTGﬁE%%oo

h~ B iff Ta(B) ~q Ta(K') for all n € CObJ

N, BRI, 2R —% > FOREESEHEED
mEER IRy P ORBEMEIT RS 20Dk
Thd,
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act-1 act-2
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o TH—F¥x R R
BIEBREDIN—FICER Y RS 5B,

a

UTEZ 747 b —BORTH D,

act-1

projecii,oﬁ' b9\

N

IURYy b ABIZBIT D EEEE actionl X, HEE
BEmilioT, avR—% 2 MIBITHRERE ac—
tionlA ILEFEIN DM, TOKEE, actionla @7 Y
7 41Z observationlB ¥ {E-> BAERE S Te,

Tua—F¥ v X MIEERT S EUTOL IR B,

BERE actionl iE, PFERE m BEIV¥mitL>T
2290aVR—R Y MZBITEBRIERE actionla &
actianlB K IhTW3,

233 BREHE

PEGIE. BV R—R P RARTAEDONRY —
VThB, BRI R—F 2 ME, 2 UR—R YV P DR
AF LTS h, HEREIX. ZORAIF2EHE-
TEIVR—RX bOREZED, EREREX. £
FEERT Lo TERSND, FRXTiE, ZOBRYE
ROV TiIFEbD 2,
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3 FERBEMME DR

T 2T, FEREOMEER Y RA L LT, BEDES
FREZIY EF5Z LI 2, BIEOETHEEL. 5
BE (52 WDiE—EOBIES) RS S THERTT 3
FTCTORFEIE T3, BIRE LT, VAT ADHIERETE
FTTEALEIVR—JFV FERRESHTRREH
TWBZ &, BRI VR—R2 MIB T A REDIITR
FBRRERRETHAZ L ETH, ERaVR—F L FT
B 2BEOERTRHEIZ, BRIEREL LTESEINS,
Bz, AU FITRITD add OERBIEIZ 3 I Ui,
535 E, add OETHEBOREZBNT A -D0HE
BIEE cost I, YU FOREBESIHKELTEY B
HERTLOREET, UTOLSICEETE 3B,

I & Int C : Counter
cost (init-counter) = 0 .
cost(add (I, C)) = 3 + cost (C)

aVRTYy MCBIT DBEOEITRREIZ, a R —%
NERRDNE — 2 L EERBENR DD, LT T, T
BREBIPRHPYITEZED I SAT Y hYp—nH_ 7
o— F¥ ¥ X bMIDK L DFEICOVTHRAT 3,

31 WATER

WITERE T, BR2a VR R—x%x v MoBEREICE
BN 5B EIR, BITIWETTES, 22T, gk
LT22MHF 7% (Counterl & Counter?) 4T
B TERTIEEEE XD, 7212 L., Counterl. &
Counter?2 %, BIEI TR L7z Counter &< R U
¥ThB, '

CCounter

i
addi-
add2

amount
cost

countert

counter2 '

Countert Counter2
init-c1 init-c2
add add
amount amount
cost - cost

I:Int C:CCounter

counter1 (init-cc) = init-c1 .

counter1(add1(l, C)) = add(l, counter1(C)) .
counter1(add2(l, C)) = counter1(C) .

counter2(init-cc) = init-c2..

counter2(add1(l, C)) = counter2(C) .

counter2({add2(l, C)) = add(l, counter2(C)) .

amount(C) = amount(counter1(C)) + amount(counter2(C)) .

cost(C) = cost(counter1(C))

if cost(counter1(C)) > cost(counter2(C)).
cost(C) = cost(counter2(C))

if cost(counter1(C)) <= cost(counter2(C)).



Best Paper of SS2000

2V RYy b cCounter IE, addl & add2 W5 295
DIAET Counterl & Counter2 ~MEZE LirTe, £
RRHA amount X, FhEhDa v F—% 2 BT 3
amount DFEREZE L= b DTH B,

amount (C) = amount (counterl (C)) +
amount (aounter2 (C))

Counterl @ add DEITHEE% 3 I U#. Counter?
D add DFEITREZ 4 IV F L Lz & &, addl & add2
Z 2B S OEE DIEE THET Uiz & & 0RIED EI1TR
HUTOES KRRt A EMTE B,

: 3 3
add (n Counterl) —p»——»

add (n Counter?) —4>—A—>

IR Yy MBI DRIEDEITRR cost 1X. AT
LIRCERTDHZENTE B,

cost (C) = cost (counterl (C))
if cost(counterl(C)) > cost (counter2 (C))
cost (C) = cost (counter2 (C))

if cost(counterl (C)) <= cost (counter?2 (€) )
32 Ja—R¥xy X+

KT, AHBRULELRERICONWTELS, IV 2 5F
HWATERZED7 o — F¥ ¥ 2 FMITER LT 2Counter
ZEDHAEEZL B,

2Counter

init-2c

add

amount

cost

counter1 counter2
Countert Counter2

init-c1 init-c2
add add
amount amount
cost cost

I:Int. C:2Counter

counter1 (init-2¢) = init-c1 .

counter1(add(l, C)) = add(l, counter1(C)) .
counter2(init-2¢) = init-c2 .

counter2(add(l, C)) = add(l, counter2(C)) .

amount(C) = amount(counter1(C)) + amount(counter2(C)) .

cost(C) = cost(counter2(C)) .
To— K R MIORHIE, 23 k#SkE VIR Lo

TR E BB, LT, add % 2@EfFLIZLE D
WFTHD,
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3 3
add (in Counterl) — —

add (n Counter2) —34 5 4

IURTy MBI ABEDEITRER] cost 1X. LLT®
LOWREBRT DI ENTE S,

cost (C) = cost (counter2(C))
33 934 F Y hY—nEHE
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S : Switch )
cost (init-switch) = 0
cost(on(S)) = 1 + cost(S)

cost (off(S)) = 1 + cost(S)

cost EMRAT=ARA v FfFED T F Cus DHEEIZUT
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Cws
init-cws
put
switch-on
switch-off
amount
cost
counter| switch
Counter Switch
init-c init-s
add on
amount off
cost status
cost
I:Int CWS:Cws

amount(CWS) = amount(counter(CWS)) .
counter(init-cws) = init-c .
counter (put(l, CWS)) = add(l, counter(CWS))
if status(switch(CWS)) =true.
counter(put(l, CWS)) = add(-I, counter(CWS))
if status(switch(CWS)) = false.
counter(switch-on(CWS)) = counter(CWS) .
counter(switch-off(CWS)) = counter(CWS) .
switch(init-cws) = init-s .
switch(put(l, CWS)) = switch(CWS) .
switch(switch-on(CWS)) = on(switch(CWS)) .
switch(switch-off(CWS)) = off(switch(CWS)) .

cost(init-cws) =0,
cost(C) = cost(switch(C)) + cost(counter(C)) .

switch-on & switch-off . IR LI o F—*
~ b (Switch) D{E (on & off) KEEEN B DT,
IO REFTICIEETTE Y, /-, ZhbDi{EL
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