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Class b-buf: Object {
int in, out;

behavior: empty = {put};
partial = {put, get};
full = {get};

public: b-buf() { in = out = 0;
become empty; }
put() { in++; /* insert an item */
if (in==out) become full;
else become partial; }
get() { out++; /* remove an item */
it (in==out+N) become empty;
else become partial; } }

1: The Bounded Buffer Class
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Class b-buf: Object {
int in, out;
public: b-buf() { in = out = 0; }
put() when (in < out + N) { in++; }
get() when (in >= out + 1) { out++; }

}

Class x-buf: b-buf { /# subclass of b-buf */
public: x-buf()
get2() when (in >= out + 2) { out += 2; } }

2: b-buf and x-buf redefined
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m(...) when(<guard>) { <body of method m> }
=> m(...) on ¢ { <body of method m> check(); }

LT, c ik <guard> IGHELARKERTH ), n BEBixh
30k c DEFEOBOITHEC L¥RET 3. 84V v VYOR
BICFHE check IMFUL TN, F 7P =2 + ONBRESSHE
ERCRBE N3, cofEHE x-buf KERT3E R3nksic
k% EORROELEAERNEO A v v — VR Y 2 LEETE
L, hbDEB o bisimilarity 2 < € LCRE 3.

ERED T 0 Y I AOETCD>TEAY y FICHIL A A »
=P ka2 Fedd (M4). F7Y22  BROEFTOEDD
Aye—YRBRLEFICR, EOHEE-> AREERICHEL 2 A
Iy FDFa—hbRRHEIL W FlLE B 8 oy 77—
DDF—EBAoTVBELES. O, cl, c2, c3 DOffiik®
nEh, B K Brh3 LidoT, RICEBTRERAY » ¥
X put, get DVnFhh iy, 2hoDF2—OPLCZETEL
Ao e—URFETS. got HRWME N3 L, check DFFUXL
CkoT, RPYEBOMRETNENI B, HLhoT, put OX
PEBTREL 25, CORBREICEDVEAY v FOERBRD guard
OFfik—EiCRLh, REERIOLRHETREAy t—VORE
BEEDZZD, $a2—OFEELLERL %3,

4.2 E@ft

Bk S v 7 I AERETCRBBEO DI THRE W
EE, 2V VOBBHMAABECHTERE check OEfTHAE
AEHEER3. Ldl, TeriifBcloTtBonikTwrI
AL T, BITIRT &S ahgtcRdilb 35 &0, SN
Aa—Fa@bhn3 (BS5)

o KHEHEORIRIC X 3 FlOERE.

o RUGEROFEIHOZERE.

o RAEZELANWAY v F;hbD check FRUK LOHIB.
o FILAMHNE DAY v FICHT 3 RGEROBE.

T L OFHERUEROBEEICH T s RBLHEIC X > T, ac-
cept set D5 & FIREOUERED A » v — PRiR & FROKE ST
BECARBZ T LEHRFFLTV3.

Class x-buf {
int in, out;
condition ci, c2, ¢3 ;
public: b-buf() { in = out = 0; check(); }
put() on c1 { in++; check(); 1}
get() on c¢2 { out++; check(); }
get2() on ¢3 { out += 2; check(); }
local: check() {

cl1 = (in < out + N); /% full? */
¢2 = (in >= out + 1); /* more than one? */
c3 = (in > out + 2); /* more than two? */ } }

3: Transformed code

internal state
(N : 8) ci: true — D:D Queue for put

in: 6 | c2: true— D:D:D Queue for get
out : 5] (3 false—s D:m Queue for get2

4: Implementation of condition variables

Class x-buf {
int in, out;
condition c1, c2, ¢3;
public x-buf() { in = out = 0; check2(); }
put() on c1 { in++; checki(); }
get() on c2 { out++; check2(); }
get2() on c3 { out += 2; check2(); }
local: checki() { ¢1 = (in < out + N);
c2 true;
c3 = ('c1l &% (in >= out + 2)); }
check2() { ct = true;
c¢3 = (in >= out + 2);
c2 = (!c3 && (in >= out H 1)); >}
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5: Optimization on transformed code
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