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Pipe and Filter : 7)1t
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P AESEBmZE JEXTEYVIAGDTIEFELS, 17880
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Ly (LTSAT#JavaTdh)
Pipe[1] Pipe[2]

Filter[1]

Filter[2]

Filter[1]Mout & Pipe[1]1Din%& D%l F,

Filter[2]Din & Pipe[1]Mout%,
Filter[2]Dout & Pipe[2]DinZE D7l T,
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Pipe and Filter : &
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'Dipe and Filter :

pipe[0].get[x] —

)8

filter[0].get[x]

GENERATOR PIPE[O] FILTER[O] PIPE[1] |
out.put[x] — pipe[0].put(x] filter[0].put[x] — pipe[1].put[x]
2’ 3’ 4’ 5’ 2’ 3’ 4’ 5’ 3’ 5’ 7’ 3’ 5, 7’
6,7,8,9, 6,7/,8,9, 9, eof 9, eof
eof eof prime[2]
pipe[2].get[x] — filter[2].get[X]
FILTER[1] PIPE[2] FILTER[2] [

filter[1].put[x] — pipe[2].put[x]

5,7,
eof
prime[3]
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Pipe and Filter : LTSAhR

const MAX = 9 5@ 2L

range NUM = 2. _MAX T&?(jlb_)ij-‘:h%d)ci

set S = {[NUN] o5} B T FBAIEOS
GENERATOR = GENERATOR[2], ATEEZ XY ET
GENERATOR[X:NUM] = ( 7Ot X

out.put[x] ->
IT (X<MAX) then GENERATOR[x+1]
else (out.put.eos->end->GENERATOR)
) - 2H SMAXE T
* V) &2 IFXEOS
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Pipe and Filter : LTSARR

MO TRITEROTfE —| & E LT ——

FILTER = (
in.get|[p:NUM] -> prime[p] -> FILTER[p]
| in.get.eos -> FILTEREND

N Z DIEDEE =
, TJ4I1b2Z2—9 %
FILTER[p:NUM] = ( 7°:|chc:%—,ﬁ

In.get[x:NUM] ->
i x%p!=0 then (out.put[x] -> FILTER[p])
else FILTER[p] O RV

| in.get.eos -> FILTEREND “Jéggéggg

)>
FILTEREND = ( out.put.eos -> end -> FILTER ).
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Pipe and Filter : LTSARR

N D FIEORTF DIZ D,
£ Filter® /7% Generator®
endIC[EHIT BT 5

PIPE = ( put[x:S] -> get[x] -> PIPE ).

| IPRIMES(N=4) = (gen:GENERATOR
|| pipe[O..N-1]:PIPE
|| filter[O._N-1]:FILTER)

/{ pipe[0]/gen.out,
pipe[1:0._.N-1])/filter[1]-1n,
pipe[i:1._N-1]/filter[i1-1].out,
end/{filter[0..N-1].end,gen.end}

}
@{Ffilter[0..N-1].prime,end}.

NEH S ERERATREE TN VISERICEET 25 DELT
(get/putldMEPEMET ICERET)
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Pipe and Filter : LTSARR

Pipe (/\wv77) 7LD
IN—2 3> (L)

| IPRIMESUNBUF(N=4) = (gen:GENERATOR
|| filter[O._N-1]:FILTER)

/{ pipe[0]/gen.out.put,
pipe[1:0._N-1]/filter[1].1n_get,
pipe[i1:1._N-1]/filter[i1-1].out.put,
end/{fi1lter[0. _.N-1].end,gen.end}

Jo{filter[O.._.N-1].prime,end}.

BIDFILTERDout.put&
%A DFILTERDIin.get&
B L&A1 (pipe) |CHIZ CEIERIEA
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Pipe and Filter : LTSAhR
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Pipe and Filter : /&
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Pipe and Filter : Javahx

P E(TERSE

B Pipeh' LR L MUnboundedBufferkik &, 11E L HME

ZEIFFICEF T WL \Unbufferbliids v
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xL, 7
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(Pipe® B LK T— R ZErS S FELT)
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Tuple Space

; Tuple Space

DE - WHT—R2T VL RADSHDETIVTCH S
Llnda [Carriero and Gelernter 1989] LL_%L\—C% :t_k;hjl %LC

AL —FT 0 F ¥
l%ﬁ CRACT L C FECDIREZIT O T EDTES
ut . E—%, 271 IOFLULSIT CEEIAD

inZ (27| IS SNfcE—NEFHHT
GrHHETNCEDIZEA D)

rd: 27 IS SNfE— &G T
G ETNCEDIZEZAZ W)

inrdi&70v+>7, /oJavFEg/)N\—2 3
Dinp/rdpEEZ 5556 dH5

f-ishikawa @ MI4FEm1 16



Tuple Space
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A BRAGREEDOWorkerH \WNT, Workerd E
BOYTRAVEERE AMDOWorkerlTHkEE L
T

f-ishikawa @ MI4FEm1 17



Tuple Space : LTSAhR

const False = 0
const True =1 T 2
range Bool = False..True %18 7TV

2
{tagl, tag2}

const N
set Tuples

TUPLE(T="tagl) = TUPLE[O],
TUPLE[1:0..N]
= (out]T] >
lwhen (i>0) in[T] ->
|[when (1>0) 1np[True][T] ->

|[when (1==0)i1np[False]|[T] ->
lwhen (1>0) rd[T] ->
|rdp[1>0]][T] >
).

| ITUPLESPACE = forall [t:Tuples]

TUPLE[i+1]
TUPLE[i-1]
TUPLE[i-1]
TUPLE[i]
TUPLE[i]
TUPLE[i]

TUPLE(t).
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Tuple Space : Javahi

public Interface TupleSpace {
public void out (String tag, Object data);

public Object In (String tag)
throws InterruptedException;

public Object rd (String tag)
throws InterruptedException;

public Object 1np (String tag);

public Object rdp (String tag);
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Tuple Space : Javahi

public class TupleSpacelmpl
implements TupleSpace {

private HashMap<String,ArrayList> tuples =
new HashMap<String, ArrayList>();

public synchronized void out
(String tag, Object data) {
ArrayList v = tuples.get(tag);
It (v==null) {
v=new ArrayList();
tuples.put(tag,Vv);
+
v.add(data);

notifyAl1();
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Tuple Space : Javahi

public synchronized Object 1n (String tag)
throws InterruptedException {
Object o;
while ((o=get(tag,true))==nulD){ wait(); }
return o;

}

public synchronized Object rd (String tag)
throws InterruptedException {
Object o;
while ((o=get(tag,false))==nullD){ wait(); }
return o;

f-ishikawa @ MI%F&E1

21



Tuple Space : Javahk

public synchronized Object 1np (String tag) {
return get(tag,true);

}

public synchronized Object rdp (String tag) {
return get(tag,false);

}
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