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Dynamic Task Scheduling for 3D Torus
Multicomputer Systems

Hyunseung Choo' - Hee Yong Youn'!- Gyung-Leen Park''!

ABSTRACT

Multicomputer systems achieve high performance by utilizing a number of computing nodes. Multidimensional meshes have become popular
as multicomputer architectures due to their simplicity and efficiency, In this paper we propose an efficient processor allocation scheme far 3D
torus based on first-fit approach. The scheme minimizes the allocation time by effactively manipulating the 3D information as 2D information
using CST {(Coverage Status Table}). Comprehensive computer simulation reveals that the allocation time of the proposed scheme is always
smaller than the earlier scheme based on best—fit approach, while allowing comparable processor utilization. The difference gets more significant
as the input load increases. To investigate the performance of the proposed scheme with different scheduling environment, non-FCFS scheduling

policy along with the typical FCFS palicy is also studied.
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Procedure BULLD-CST
Input : Busy submeshes B;(l <7 <#), and a new incoming
task T,
Qutput : Coverage Status Table
CST[i k) for 1<j<Wand | sk <H
For each B;=((x,y.2), («",¥,2)} do

Compute VC g 7= { (X Yur.Zuc) (X 0. ¥ e, 2uc ).

Insert ¥C, ¢ into the VC-list by the increasing

order of x,.

72U x> L. x,. is assumed to ) when VCg 7 is inserted
since the submesh has the wraparound connection. */
For i=1 to do
/* beginning from the head of the VC-Hst %/
Calculate C g ¢ from VCy o by the coordinate
mapping function ¥.
Obtain Ry and R, of Cg 1
/* The residence ranges in y and z-dimension will be used as
z-range and y-range of CST. respectively.*/
Obtain R, of Cp r and update the CST(W H) accordingly.

714 €sTY #7184 o(wH)7t AET V5 8 A%
1 VO-listd] 2s= Aol O(nlbgn)ol Bl CSTES
BAE AL 0wi)7E A wHIE 349 Ed s o)
sol HaAel Ao def lognEth 22E g(aWH)7}
BUILD - CST ZZ A A8 A7HEFx7t Ho,

32 ZzAMM 2

Procedure PROCESSOR-ALLOCATION

Step 1. If (the number of free processors < L- W- H)
go to Step 6.
Step 2, Determine the oricntation of 7. There are up
to 6 orientation of T.
Step 3. Based on current B-list and 7, run the procedure
BUILD CST.
Step 4. For k=1 to H do
Forj=1to Wda
If (CST(i k). froml+1 < CSTLi k). fromL)
x=CST[j. k] froml+1 ;
y=r5z=k.
base_found = TRUE ; go to Step 5.
Step 5. If {base_found = TRUE)
Allocate the free submesh whose base is (x,¥,2)
to T of the current orientation.
Add T to B-list. Stop.
Otherwise, if all possible orientations have been checked,
go to Step 6.
else go to Step 2.
Step 6. Wait until a deallocation occurs.
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