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Abstract

In 2D(two-dimensional) mesh system, an efficient submesh allocation scheme must have
low time overhead for allocation and low response times for incoming tasks. Quick
Allocation(QA) reduces submesh allocation time, but can cause high external fragmentation.
Due to this, response times for incoming tasks increase. In this paper, we have improved QA
to diminish external fragmentation while having not nearly effect on allocation time. Simulation
revealed that modified algorithm reduces to some extent the mean response time of the tasks

compared to QA.
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Fig. 1 An example of allocation for T(3, 2)
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boundary_valuelj] < h
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o] A" o & FA ¢
¥ boundary_value= hetg Z7}3HA
Aot &2 last_covered[jl7t WA = A
dAste Fdo
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£ boundary_value[jl& A 2
=

if (xc < last_covered[j] + 1 <x’)
boundary_value[j] + neighbours
if (last_covered[j] + w = W-1)
boundary_value[j]«
boundary_valuel[j]+h

4.5 boundary_value[j] 734

o dolA, o &0 dWisl j = 4 U
), x=2 < last_covered[4]+] = 5 < x'=4 7}
HEER] 7] w&ol last_covered [4]9) ;L
A3 471 Frh. A £sol AT j =4 &
), x=6 < last_covered [4]+]1 =5 < x’=8 7}
DEE2R] ouZ last_covered4)E Ewo|th
o]¢} o] last_coveredj] #to] WEHA Y=
3%, coverage ME 4] £9} TH AB o4
b MZ olFdE, I olRdE xE= F
(neighbours)?H& boundary_value[jloll d3] 54

Hoh dolA] &y &3 2 BF EH MB oHd
o] %38}, neighbours & Z+z} 2, 3 o] Hr}
< boundary_valuelj]S 7d4ldte= #=

ojt}.

if NOT (xc < last_covered[j] + 1 < x')

if (last_covered[j] = x’ OR
last_coveredlj] + 1 = xc - 1)
boundary_value[j] < boundary_valuelj]

+ neighbours

4.6 Modified QA (MQA)

ol 4s) Wl oste] QAS
H? ¢aglEMQA)E Tl
F7 Uera 2Rol 229 QA °
2AAQAYG WAE FEoh

MAE 53
e LT
2} 11 2) Z o)

Procedure Last_covered

last_covered[j] (0<j<h’'-1) « -1.
For each j (0<j<h’-1),
if G=00Rj=h'-1)
boundary_value[jl <« w+h
else
boundary_valuel[j] <« h
For each 8<x, vy, x', y'>,
determine & 3. 7<X, V¢, X', v, ybase>
Arrange & 3.7s in the increasing order of X

For each £ s, (starting from one whose Xc
is smallest)
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if (ye < h')
for each row j (yc<j<min(y', h'~1))
if (xc < last_coveredljl+1 < x')

determine =g 7 and last_covered

as explained above

last_covered[j] < x’ Step o.
boundary_valuel[jl<neighbours max_value « -, max_j « -1
if (last_covered[j] + w = W-1) j <0

boundary_valuelj] « while (0 < j < h")

boundary_valuelj] + h if (lastl_covered[j]l+1 < w’ AND

else
luelj]>
if (last_covered[j]l = x’ OR boundary_value[j] max_value?
last_covered[jl+1 = xc-1) max_value<- boundary_valuelj]
boundary_valuelj] <« max_j < ]
boundary_valuelj] j—=j+1
+ neighbours

if (max_j = -1) /* no free submesh is
found */

if (flag = false)
flag < true
go back to Step 3

Procedure Allocation

Step 1.
flag « false. /* the flag representing

else
the orientation */ go to Step 7.
Step 2. else /* a free submesh is found */
if (number of free processors < wXh) j < max_j
go to Step 7. i < last_covered[j] + 1
Step 3. go to Step 6.
Decide the orientation of T as follows, Step 6.
and determine the reject set if (flag = false)
if (flag = false) S« <j, j, i+w-1, j+h-1>
T«T(w, h), w<W-w+l, h’<H-h+1 else
else S« <j, j, ith-1, j+w-1>
T« T(h, w), w<W-h+l, h"<H-w+1 Allocate S to T and add S to B. Stop.
Step 4. Step 7.

Based on current B and T, flag— false.
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Wait until a submesh is released.
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o ARG 23 MQAZ QA9 ®is) Bt

¥ 1 QA% MQAS Hd §° AT
Table 1 Mean Response Time vs. load

(w, h: uniform distribution)

Load QA MQA aArs
0.1 11.153 11.066 0.8%
0.2 13.297 13.048 1.9%
0.3 19.396 18.220 6.1%
04 35.144 31.370 10.7%
05 318.507 195.082 38.8%

E 2 QAS MQAS9 Hit ¢ A
Table 2 Mean Response Time vs. load

(w, h: decreasing distribution)

rd )

Load QA MQA

f= ety

0.1 10.395 10.331 0.6%

0.2 12.137 11.683 3.7%

0.3 17.217 15.925 1.5%

04 42.624 31.053 27.1%

vi. 2 &

2 =RoAE 9% w@n FAS A4
37 fi8l QA 2neAEE FRHAS. £
49 4nIEMQAIE 9% vHHE =
o7 gal WA Azd A & Pol o

3 free MEWH AAZZES Alatsta, 7t
A Z AAGE 2= Y free AEUHAE
33k

i

*

¥ 3 QASt MQAS] Hat &1 AT
Table 3 Mean Response Time vs. load

(w, h: increasing distribution)

Load QA MQA FAEAE -
0.1 11.549 11.531 0.2%
0.2 13.863 13.799 0.5%
0.3 18.454 18.149 1.7%
0.4 25974 25.337 2.5%
0.5 45.748 42.744 6.6%
0.6 217.079 122.570 43.5%

MQAT &% Alztel A9 d&& mAA

2o QAd HlEl =z HTE TH Al
e AAFeRE 10% HAANHLZHAN QA

o

o gAPoz ARHe} & 9% wHsL
Ha AagRgel 49 Bied JFIA

o

F 32 E 3

{1]“Paragon XP/S Product
Intel Corporation, 1991

Overview,”

[2]“A Touchstone DELTA System Description,”
Intel Corporation, 1991.



12 3 OABE HOaE(1998. 3)

{31R. Alverson et al., “The Tera Compu-
ter System.” Proc. 1990 Int’l Conf. on
Supercomputing, pp. 1-6, 1990.

[41K. Li and K. H. Cheng, “A Two Di-
mensional Buddy System for Dynamic
Resource Allocation in a Partitionable
Mesh Connected System,” Proc. ACM
Computer Science Conference, pp. 22-28,
Feb. 1990.

[5]P.~]. Chuang and N.-F. Tzeng, “An
Efficient Submesh Allocation Strategy
for Mesh Computer Systems,” Proc.
International Conference on Distributed
Computing Systems, pp. 256-263, May.
1991.

[61Y. Zhu, “Efficient Processor Allocation
Strategies for Mesh-Connected Parallel

of Parallel
Distributed Computing,
328-337. Dec. 1992.

[71SM. Yoo, HY. Youn and B. Shirazi,
“An Efficient Task Allocation Scheme
for 2D Mesh Architectures,” IEEE Trans.
Parallel and Distributed Systems, vol. §,
no. 9, Sep. 1997

[8]H. Schwetman, CSIM User's Guide,

Microelectronics and Computer Technology

and
16 pp.

Computers,” Journal

vol.

Corporation, 1991.

o FEBM

e
1989
1990
19964

AAE

| S 5. L

~ @A dTR

-

9

b

HAHAER

T v

~ @A TR

Folstm AFHEFHT(F )
Agoista AR TH(F 84 A))
e ARAE ST DDA

Wt WA FE (T A}

Weti WAE shak(Z s AL

~ @4 Adistn AFE T} vapng
e AEAEST zus



