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A Cache Architecture for Shared Variables on Multiprocessor
AKIRA YAMAWAKI t and MASAHIKO IWANE!

The Tagged Shared Variable Memory(TSVM) is the concept of a structured memory with
the synchronization mechanism, and consists of the Tagged Shared Varibale Cache(TSVC).
and a main memory in Multiprocessor-On-a-Chip(MOC). The synchronization and commu-
nication between threads are performed simultaneously with consistency control of TSVC.
Because a shared variables are loaded to TSVCs in generating a task, a PE in the MOC can
access them via TSVC during executing the task. In developmemt of MOC, the adaptivity to
a parallel program of TSVM and the validity of the fundamental function of TSVC is com-
pared with TCSM using two programs on multiprocessor MTA/TSVM consists of 4 scalar
processors. TSVM can reduce the amount of assembler code of up to 26% for TCSM. The
maximum speed up ratio of TSVC to TCSM is 1.88.
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float x,y.z; shared.perm float x,0,0;
float dx,dy,dz; i
int k;

Sk: x=1;

shared temip float dx,0,0;
shared temb int k,0,0;

S2:y=1; S1:x,4=1;

S3:z=1;

S4: k=0; S4:k,1=1;

do{ do{ |

8§5: dx=A*(y-x); . 5§5: dx,1=A*(y-x);
S6: dy=x*(B-z)-y; S6: dy,l=x*(B-z)-y;
§7: dz=x*y-C*z; . 87: dz,l=x*y-C*z;
S8: x+=D*dx; H

89: y+=D*dy; S10: z,1l=z+D*dz;
S10: z+=D*dz; ° S11: k,1l=k+1;
S11: k=k+1; S12: }while(k<100);
S$12: }while(k<100); S13: cmode (mask, tag,0) ;

{a) source code (b) code after assigning TSVM
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87: dz,l=x*y-C*z;
$10: z,1=z+D*dz;
59: y,1l=y+D*dy:
S12: }while(k<100};
S§15: tmp=dm;
S$13: cmode {mask, tag,0) ;
(a) parallelizing program using TSVM
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S12: )while(k<100); °
S14: dm, 1=0;
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do{ © do{
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S12: Rk=RT $12:}while(k<100);

( )
ywhile (Rk<100);
-{b) parallelizing program using TCSM
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