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Evaluation of Parallel Algorithms by
Parallel Computation Model LogPQ

Graduate School of Infomation Science,
Japan Advanced Institute of Science and Technology

Takayoshi TOUYAMA and Susumu HORIGUCHI

The parallel computation model LogP takes account of latency L, overhead o, gap g, and the number of
processors P and is well known as a realistic parallel computational model. However, most of parallel
computers has a lot of constraints for communication channels and LogP does not consider this com-
munication constraints. Thus, we have proposed the LogPQ model which takes account of four queue
parameters into the LogP model. This paper addresses performance comparisons between the LogP and
LogPQ models by implementing parallel matrix multiplication algorithms on a paralle]l machine CM5.
The experimental results confirm that the LogPQ model estimate more accurately parallel performances
of algorithms than the LogP model. - ‘
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LogP parameters (L*,0*,g*)
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Recieve Message

1: Communication behavior in the LogP model.

Send side . Communication line Receive side

Queue Queue Quene

2: A structure of LogPQ model.
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Hardware parameters (L,.0.,.8 )
—————etime

. LogPQ parameters (L.,0,8)

3: Message passing in LogPQ model.

LogPQ parameters (L,0.8)
—>time

L. m=4

" LogP (L*,0%,g%)

[ 4: Relation between LogP and LogPQ.
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[Source processor]

loop:

Call send command
Wait until send finishes
Free its MCB

Exec. the computation
goto loop

[Destination Proceésor] ,
loop:
Call receive command

"Wait until receive finishes

Free its MCB
Exec. the computation
goto loop

(a)Simple communication.

[Source processor]

loop:

Call send command
Exec. the computation
Wait until send finishes
Free its MCB

goto loop

[Destination Processor]
loop:

Call receive command
Exec. the computation
Wait until receive finishes
Free its MCB

goto loop

(b)Hidden communication.

[Source processor]

loop:

Call send command
Exec. the computation
‘Wait until send finishes
Free its MCB

goto loop

[Destination Processor]
Call plural receive
commands in advance
loop:

Exec. the computation
Wait until receive finishes
Free its MCB

goto loop

(c)Hidden with using the receive buffer.

[Source processor]
loop:

Call send command
Exec. the computation
goto loop

[Destination Processor]
loop:

Call receive command
Exec. the computation
‘Wait until receive finishes

Wait until all sendu finish Free its MCB

Free all MCB

goto loop

(d)Hidden with using the send buffer.

5: Strategies of communication in Cannon’s al-
gorithm.
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Communication strategies
(a) Matrix size N = 8.
ax10 Execution ------
Computation —

Times (sec)

s
Simple H(ig;!sn Receiva Send Both buffers

mmunication strategies

(b) Matrix size N = 64.

2x10 Execution ------
______ Computation —
8 /0 e
g 10f

Hldden Racelva SBnd Both buffars

Simple
Communication strategies

(c) Matrix size N = 1024.

6: Computation and execution times of Can-
non’s algorithm by CM5 with 64 PEs,
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(otherwise).
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LogP LogP LogPQ
(1 messgae) (1-word length)
L[*=125-107% | Lo =177-10* | L=2.96-10"*
0" =171-10"* | 09 =1.19-10"% | 0=4.59.107°
g*=550-10"% | go=344.10"° | g=3.44-10"°
n=9.75-10"°
(sec)

% 1: LogP and LogPQ parameters of CM5.
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