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To Solve the Producer-Consumer Problem Based on the JAC
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Abstract JAC implements concurrency based on the extended JAVA comments, it introduces a higher level of concur-
rency, hiding threads and separating thread synchronization from application logic in a declarative fashion, thus furthe-
ring code reuse. The paper discusses JAC and its thread synchronization ability, and solves the classical process syn-

chronization problem -—the producer- consumer problem based on the JAC,
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2.1.1 controlled iz ##

./ * » @controlled * /

ek . AR RERERIA R

A/ * % @controlled * /

Map map=new LinkedMap() ;

Vil ERAR TEA S RIBA =L R RERE
R R .,

2.1.2 compatible i #

#R.:/ * » @compatible SignatureList * /

ThiE SN A SE MR R R PUTH B, RAELN]
A LA R BT

K./ * * @compatible read1(), read2() » /

public int read1() {«++}

ViHA : SignatureList 52 i 18 5 B FF 4 25 55 55 19 77 3 & B
TR k&, compatible R A X it BERRA K 5.
{# B84 SignatureList ) compatible H: &%, X~ 0] L
B 6 RV R B AR B0 0 ¥R 3F R AT .

2,13 precondition % guard E#

#=,:/ *» *» @if PreconditionExpression * /

/ * * @when GuardExpression * /
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ThRE  FIRAE L AT MR 0 3B 1T BT R &4
BIF./ * » @when length>0 * /
public Object remove() {««+« }
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¥R/ * *» @async */
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BIF:/ * » @async */

public T method(+++) {+++}

2.1.5 auto M

B/ * » @auto */
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* @auto delay=1000

ubllc void beep(){+-
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Ta s @stop ax/

HP o hESER AR T ENNR.

2.2 JACHREFRAR
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public class ProducerConsumer

public final int k;

protected final Object] ] buffer; /B RE

protected int front,rears // front,rear 43 %4 <80 B = 5 F B Y
PR R

public ProducerConsumer(int k)

this, k=k
g)ulfsfer—new Objectlk-+17s /M k+1 M ATHBRK

/% %
» @if x! =null //B¥ x FHZ ,x A=
* %;v})\(en frcr)lx:lt' —(rear)ii-l)/(k-i-l) //QWFIXF?W

publlc void producer(Object x)

{
buffer{rear]=x; //AEF=EHFEHBAGPE
) rear=(rear+1) % (k+-1); //HCE ™ 5 800 8 m AT

/% %

* @compatible producer(Object) //producer() consumer() 3
% @when front! =rear //BRHFERE
l:uélic Object consumer()

Object x=buffer[ front]; //TH %

front=(front+1) % (k+1); //%&
return x; //i&M x
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}
}

J 8 consumer () B %/ * @ compatible producer (Ob-
ject) /M, T Bl compatible 3% BLA SR, BT A H7 8 con-
sumer()FI} 8 producer(Object) Z [ AT A H B 3 R v 47.
compatible FEMBEH K B4, BT A ¥ consumer ) 5 A A
RBIF R HBIRAT

MR XEAS BARE, HEITIFENHFERE T
e, HE, MREFXRZH, B/ITHE consumer O B,
FERMI] Guard RiER front! =rear REILZ/G, F#k con-
sumerOHEFH & 2 /Y, 1T T H ¥ producer(Object x), H-7EH
¥ consumer() BB T2 BIZ R, A F BB W X 4972 5f
waEM., JACHARSE XK FM, B MR EAGIE
BREZMSEWHEN B EH Guard RIAREFH TR,
BRI, HITT ¥ producer (Object x) , 38 FEl'E i) ¥ I &
(i) 2 )5, B # & J7 ¥ consumer () # Guard # ik =,
front! =rear BHEI M, FIHEME, ME X W, ik
consumer() fI7#: producer(Object) 3F & H AT H A & Hi HL
EEIGE
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1{:>ublic class PCTest

ProducerConsumer q;
int val =0
1{:>ublic PCTest()

/ * % @controlled * /
q == new ProducerConsumer(8); //4:>=H- ML R

public static void main(String[ ] args)

/ * % @controlled * /
PCTest t = new PCTest();//#ii 24 H] B9 PCTest 25%f %
/% % @sleep 6000 * /
System, out. println(“done”) ;
/% % @stopt */
) t=null; //HEHRER FHWE, FRABFL
/% = .
* @auto delay Math, random() » 200 / /4 j= & 3 S HL R A
* /@compatible
*

public void write()

vSystem. out. printin(“writing:” + val);
q. producer(new Integer(val-+-+));

int oldread =—1;
/% %

* @auto delay Math. random() * 200 //J%$%4:2 B EEHLBCE
* (@compatible

*
1{:)ublic void read()

int read = ((Integer)q. consumer()). intValue();
System. out. Println(“read: ® +read + (read! =oldread+17
“ ERROR”: ") )4
| oldread =read;
}

FAFRIBH R ERT— 1 RE, U ERBF
BT SRR, LA R E RS EmE 2
o

Wik write O Ik read OMA M/ * @auto/, FILLE
TTRERS SRR HE .2 /55 T 0G5 340 B B0 VA0, [ R 2 B AL
9. BT ENM|A/* @compatible/HEMR, FHlL T 13 &4
WAT. HERAEEA 9 N BITTHE R E AN E%IE 0,1,2,
35+, IR T AR HY 3K, 945422 6 15,
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RAEEMER, S MU= H & B ER. _

WRE n AEFEE, BATFTUAI writeQ F B auto FE#
HFWMTFY %K/ * @auto delay Math. random() * 200 thread
ny val * /i n B8 B 3 A TR val ARESYL
TR, SREENRIBILZE, 274 writel (O, write2(),
woywritenO3t n M AW HE, ENAN R ERRE, FH
HEMPAT, FR write O EN K DIBER val 2RI %R
3 vall,val2, -, valn, H W IREH R 0. IRAH m MEH
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public class PCTest

{ ProducerConsumer q;
int val =0;
1(:>ublic PCTest()

/ * * @controlled * /
q = new ProducerConsumer(8); //7=H: —4-Z 5| g4 2 5 14
nENR :

public static void main(String[ ] args)

/ * * @controlled * /
PCTest t = new PCTest();
/% % @sleep 6000 =/
Systerm. out. println(“done”);
[/ o* @stop t * /
} t = null;//BRRER LHRE , ARBRLS
/% %
* (@auto delay Math, random() * 200 thread n, val
* /@compatible
*

public void write()

¢
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{
System, out. println(* writing; ™ + val);
g. producer(new Integer(val-+--));

b
/% %

(@auto delay Math, random() # 200 thread n
/( ) comnpatible
ublj

ic void read ()

”"Ok***

mt read = ((Integer) q. consumer()), intValue();

B BT AT writeO) 5 8E B T read ) F i3
EITERR B A B, BT L T EF T read) Y
KB4 System. out. println(“read;” + read + (read! =
oldread+17 * ERROR”.“") ); 4§ oldread =read; 2347,

A4 writel O, write20) , ++«, writen() 2 [ 3 B T LM
FERG 7 JAC SR 00 S A 1 B 3 R AT iy, Bk
INAENLEM L F AT, BT writel O, write2 (), -,
writen() 22 (8]} & 047 32 BR L2 -k H i B producer (Object
g, producer (Object x) FEERI#E /* @ compatible
producer(Object) / & .8 producer(Object 1) 71 B Fdb
U7 bR AT BT A AN 2 S BE A1 L« — A werite D7 iR 8
H producer(Object x) R & B —4 write Fik i
F e, T8 producer(Object x) 3% #ih AT, BTl writel
Oy write2O)y =+, writen ) Z [8] 3+ Z AT A A M AT, X F
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