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Shared
Resource

(iii) Test & Set Queue (SQ)
(iv) Global Queue (GQ)

Eﬂ 1 #‘3 —’5 4 7f
Fig. 1 Queue type.
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Fig. 2 A dependency graph of tasks.
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Fig. 3 Task state diagram.
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Table 1 Queue handling instruction.

. Queue Data Data
Operation Type Name to TCB from TCB
Enter TQ TN,QN [ TN* PC(,M)
GQ QN TN+, PC(,M)
TQ TN,QN | TN,PC (M)
Put Ready Queue TN,PC (M)
GQ QN TN,PC(,M)or M
MQ TN,QN M
TQ TN+ QN TN,PC(,M)or E
Get MQ TN#* QN Mor E
GQ QN TN,PC(,M)or M
or E
Test & set | SQ QN TN*, PC(,M) Set or Reset
Reset SQ QN
Halt QN 1...QNMm TN+, PC

TN. PC: Task name & Value of program counter,
TN*: Name of task which issues this instruction,
. QN: Queue name. M: Message. E: Empty. (): If necessary.

no5ha.
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(1) Task Queue (TQ)
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ENTER TQ 4 %2R T2L, V—RAERIH, @
LHTHETE TQIKAS. TQIRABE AR 7 1E
WAIT R#EiciE3. TQ RFAF 42 —va ViR
7 (M1(i) © Task 2) THBLTWE. 227Z
BHAO TQDEFD 227 MO B U (GET 44)
D, MOhBULIk £ R 7%MD Q~ANS (PUT 4
) Tl MNTE3 GET AL TRANEDE X
EMPTY #iExhs. —ficit GET ;4 TE R 7
ZEEREMD, BRENEET-%, PUT (to
READYQUEUE) £4 7T, Y —X4%2x7% READY
REBZLLF4 Qick 3. V74 Q &3 READY
RED 2RI PBAB YR F LY H—F QTH5S.

zoiEd» TQItE, TQ~DZX7EET, TQOD
BTA2A7% WAKE UP 4 28#0H 5. 7R 7
43— avERyH HALT @2 id &, £D %
27 KBTBIEEIN: Q BFENLH, VWTHho Q
RHE2RAIDBEFLTOHRWIESICEZR 713 HALT
Regic?s 5. HALT SRIBICIE » 7o 2 X 713, HALT 6
STHELEQIAz2 R 7 NEE LI L& WAKE UP
XN READY Rfgic7s3. K4 (a)iz Ada itk 3

St
select
when COUNT < SIZE=

accept WRITE(E :in ITEM) do
BUFFER(INX) 1= E;

Y
=1

end:
INX :=INX mod SIZE + 1lj
COUNT :=COUNT + 1;

or
“When COUNT > 0=
accept READ(V :out ITEM) do
V := BUFFER (0UTX);
end;
OUTX := OUTX mod SIZE + 1;
COUNT := COUNT -1;
end select:
end"16op
end BUFFERING;
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(2) Message Queue (MQ)
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(3) Test & Set Queue (SQ)
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Task name=Buffering
A: if COUNT 3 SIZE then goto B:
get(TQ Burrsammgiﬁnmc,mnm);
TN=EMPTY then goto Bj
BUFFER (INX) 1 =INITEM:
INX:=INX mod SIZE + 1;
COUNT : =COUNT+1}
ut (READYQUEUE,TN.PC)
B: COUNT=0 then goto C;
get (TQ BUFFERING,READ,TN.PC,OUTITEM)
TN=EMPTY then goto Cj
OUTITEM: =BUFFER (OUTX] ;
OUTX:=OUTX mod SIZE + 1;
COUNT : =COUNT=T;

ut (READYQUEUE,TN.PC,OUTITEM);
C: halt (WRITE,READ,BUFFERING.PC);

goto Aj

(a) A example of smessage-passing.

loog PRODUCE (M)
region SV when COUNTASIZE gg

eglin
EPOSIT (M)
COUNT := COUNT + }
end
end

loop

regfon SV when COUNTXO0 do
begin

FETCH (M)}

COUNT :=COUNT - )

end:
CONSUME (M)
end

Task name=Producer
A: PRODUCE (M);
B: if COUNT=SIZE then goto B:
testuiset (SQ BUFFERING, PRODUCER.PC)}
DEPOSIT (M)}
COUNT : =COUNT+1;
reset (8Q BUFFERING);

goto A;

Task name=Consumer
C: if COUNT=0 then goto C:

FETCH (M) :

COUNT : =COUNT~1;

reset (SQ BUFFERING);
CONSUME (M) .

goto C;

(b) A example of conditional critical region.

B4 £EE-HBRES0S5L

Fig. 4 Producer - consumer program.
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Task Descriptor (TD)
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Fig. 6 Task control mechanism.
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Fig. 7 Reconfigurable shared memory.
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(a) Average exec. time is 1 unit time,

(b) Average exec. time is 5 unit time.

(1 unit time: memory access time)
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Fig. 8 Simulation results of multi-read memory.
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