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Transformation of Partitioning Algorithms into Time Sharing Systems

on Mesh-connected Parallel Computers

KuUNI1YASU Suzaki,t HITOSHI TANUMA,t SATOSHI HiraNO,1
YuuJl IcHISUGIt and MICHIHARU TSUKAMOTO!

This paper presents a Time Sharing System which uses a partitioning algorithm for mesh-
connected parallel computers. The TSS can shorten the response of tasks and increase the uti-
lization of computers. Partitioning algorithms partition a mesh of processors into sub-meshs
so that incoming tasks fit within the sub-meshes. The TSS has virtual parallel computers.
The virtual parallel computers are executed by a real parallel computer alternately. Each
virtual parallel computer is partitioned into sub-meshes by a partitioning algorithm. If the
corresponding areas of a sub-mesh of a task on a virtual parallel computer are free on other
virtual parallel computers, the task can sit on these virtual parallel computers in order to
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attain better processor utilization.
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Fig.3 Submesh allocation by 2D Buddy.
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Data structure for slice management.
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WASNDI A/ OKRES % X Ff w, Y KA h
& L7:& &7 2D Buddy & Adaptive Scan (2L 54
TAyaDPETERROFHKE X RIIRT.

A.1 2D Buddy

RZATDOMMUTFEE
(1) Set i «+ max([logw], [log h]).

(2) j2iD)bEAND j E%D FBL; 5 buddy
BELXHFET. 2 o725, “not found” %) ¥
-

(3) While j > i FBL; 75 buddy EZn 1 >
kzkbh, ENETALT (kx4,kx4+1,kx
4+4+2,kx4+4+3) % FBLj_, \ZZ 5. Set
jeJj—1.

(4) 1LV buddy EEX12L0L, 1%
w’y.

22T DRERFERKE
(1) MM 5 Buddy BF k 24T 241 XD

FBL; \IRET¥.

(2) kA& % Buddy %4 22" FBL; \2%
o) 8=, BHolLUTOFKRETENK
VY4 XL LTREY.

(a) FBL; %% 420 buddy EE %Ik,

(b) k« (HIBRLZZS LB/ buddy EF
/4).

(¢) i+l ELT, AFv 71~

A.2 Adaptive Scan

ZATOMETFRE

flag = FALSE & L TR T.

(1) If flag = FALSE then T « T(w,h), a «
max(0, M —w + 1), b «+ max(0, N — h + 1).
otherwise T « T'(h,w), a + max(0, N —h +
1), b « max(0, M — w + 1).

(2) TEEHWLTHNTVEST Ay L allETN
T coverage set ¥1E%. z + 0,y « 0.

(3) (z,y) % coverage set (=& F Lz iF X, X

July 1996

T T (4) .
(a) Ifr<a-—1thenz ¢ d+1 (d & (z,y)
% & ¥ coverage set D z FIH OB KIHE),
AT v T 3\,
(b) Ifr=a—-1andy<b-1thenz + 0,
ye—y+1, X797 3~
(¢c) Ifz =a-1and y = b—-1 and
flag = FALSE, then flag « TRUE,
AT 271N F)ThHh o725 “not
found” %R 7.
(4) if flag=FLASE then S « (z,y,w—1,h—1);
otherwise § « (z,y,h—1,w—1), ) ¥—>.
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