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t A Multi-threaded Execution Model without Intra-thread
Dependence and a Fine-grain Parallel Computer Architecture
Based on It by HIROKAZU KONIsHI, DINGCHAO LI,
TAKAYA ARITA and MASAHIRO SowA (Department of
Electrical Engineering and Computer Science, Faculty of
Engineering, Nagoya Institute of Technology).
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Fig. 1 A program for a multi-processor.
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Fig. 2 A program without dependence in the thread.
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FU:Fetoh Unit.

EU:Executive Unit.
TTU:Token Transmitting Unit.
TQ:Token Queue.

DM:Data Memory.

RF:Register File.
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Fig. 3 A parallel architecture based on this
execution model.
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Sample Progranm:

START: Lodd ReX,R@:e s
Load ReY,Rf =+
Load ImX,R2:e o
Load ImY,R3we
Mul R@,R1,R4e
Mul R1,R2,R5:
Mul R2,R3,R6°
Sub R4,R6,RA:
Mul  RO,R3,RT-
Add RS,RT,R5
Store R4,ReZ'
Store RS, ImZ:
Return

CRe=TOTmoQm)>

4 I nFasrsa
Fig. 4 A sample program.
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Fig. 5 A trace of the execution on the program
of Fig. 4.
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Table 1 A summary of the measurements.

RAWM |y | PoERE
P NyRAHR| LR |p NFRIAHR

H$rFvl| 12 97 40 1439 1.3 2.6
yvFrv2| 20 144 72 1009 1.2 1.9
$F 3| 18 138 50 1769 1.1 2.3
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