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Abstract: Aiming at such extension problem in parallel
computation, this paper evaluates the key factors from parallel
tasks and architecture which affect the scalability, and then
models parallel tasks as well as architecture by the weighted
graph. Especially, we propose the extension method of
refining task granularity to realize an extension in parallel
computation. The extension method transforms the graph’s
structure and adjusts the weights of its nodes and edges in
essence. Additionally, by further derivation, some significant
conclusions about the new extension methods are drawn.
Finally, the simulative experiments are conducted on the
platform SimGrid to verify the effectiveness of the proposed
extension methods. The results show that the new methods
can realize iso-speed-e extension in parallel computation with
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variable structures, which is helpful for its practical

extension.
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7 i/MIPS  b%/Gbps 7 oi/MIPS  by?/Gbps
1—1 100 0.15

1 100 0.15
1—2 110 10
2—1 120 0. 25

2 120 0. 25
2—2 130 10
3—1 110 0. 45

3 110 0. 45
3—2 135 10
4—1 115 0. 35

4 115 0. 35
4—2 125 10
5—1 125 0. 30

5 125 0. 30
5—2 135 10

6 — 0.1 6—1 — 0.1

7 — 0.2 7—1 — 0.2

S a=1%N1E% PTG WERITHE, {15 PTG
FITT B AT RS AR T, 4R 55 155 7 ke by b
?}L%ﬁzcz/cl =3 ’f%’/@:mz/ml =2 ﬂﬂﬁ:% PTG,
LR AAV B F 4555 PTG, REGLE . @ E R
AP RS p=a+p(1—a) /k=1. 495.

S TS ¢ HERTRWE O FoR
R TIonH(q, p™),DAG FHF11E % PTG, 5k R
¥ HSG, it S B R R B (' 1D
(CI12 9P11 ) (@i p1*) . (s P11 ). (qi®s P12)9 (q:°%s
P14) s (CI17 ’P13 s ((118 ’p12> ’ ((119 ’P15 s (CI110 ’P15 ).
TR R M HSG, §7 8K HSG, , IH17E% PTG, ¥~
R4 PTG, J5, &7 F1E5 5t B S nymt
TS RRY R Z A0 IT AL R, A0, AR 55 ot 440 R
(@' g Pag O H ¢ T A g O B
T o T EIEH RS S oD g0 TR R T
BV p L HEFHES S8BT S BLGA.
4.2.2 PiEFERER K

X F Al ARSI TR AR R WE Y R
ABIFZ )5, AT S RAME SR E MY RS
EHATERIY R, 7E SimGrid3. 1 FBfTEEF
Simulator, L 55 R U138 3 s,

£ 3 Y REHHEERCR 0. 361 LTV JRHY
HIER BERRER 0. 373, RIS PRS- 44k e
LEAR LS T AR ERCRY R YRS A
AR TV RAT R ERCE, FEEH THILEN
FAES Z R T4 , Mg T SEFris fT3R . 5
Hh, g k=2,5=3.0, RIFAK (S . 7 o>1,1H
LR ERAFAE SR AR B E WL, L
B 5 =0. 14, W, =390GI, AT &=0. 959.

FHERARN Gk, @ XA ER GREHER
FAtF RGP = RIS R EBCE LY R
PRSI, FRATUAR 1 TR IR R, 3R 2 B
R W IATAE S BIE G R e, IR E R 8
ERLLEFH SRS, e & M B, i LR E
VREE. VRSB R BSR4 By
s T R AL IR I 5 Frs. B 4 i R
AR LR R IS W EMAT R ARV RS
Bk, B YAHIT] S, 3815 25 4R BUAE: 55 R £ JE IR F 4
R, BENRBIT AR RS R EREI B
PR T T35 38 A5 45 TR AE 55 9 18 3 R A T
2.

RIER () 4 LIRWEAES BT o IS
Bk, g AR, AT RN A R B 5 YR
PR R AR5 2Bl 5 B L B R IR,
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xR2 AEHEMNHTESY BRIENEESHFETIETAXEREESHNEIER)
Tab.2 Performance paramenters before and after the extension of parallel task with the variable structure ( the

underlined data items corresponding to the key path)
PBEI(n=10,1=12,a=1%)

Y B RRLEMILE (h=2,8=3,7=1. 495)

g FHATEEH ¢ ﬁ}ﬁ’f?ﬁﬁjﬁ g FHATES @ ﬁﬁ’f?ﬁﬁjﬁ
i e’ /Gl o1f/MB 72! et 2wyt /Gl &:/MB
1—1 3. 00X 108 3.33X10°¢ 299 1. 50
1 1X108 1X107° 2X10% 1
1—2 3, 00X 108 3.33X10°¢ 299 1. 50
2—1 3, 00X 107 3.33X1077 2 990 4,49
2 1X107 1X1078 2X103 3 _ .
2—2 3. 00X 107 3.33X1077 2 990 4,49
R 3—1 3. 00X 108 3.33X10°¢ 299 2. 99
3 1X108 1 X107 2X102 2
3—2 3, 00X 108 3.33X10°¢ 299 2.99
4—1 3. 00X 108 3.33X107¢ 150, 99 5.23
4 1X108 1X1073 101 3.5
4—2 3. 00X 108 3.33X107¢ 150. 99 5.23
. 5—1 3,00X10° 3.33X10°° 29,9 5. 98
5 1X10° 1X107% 20 4
5—2 3,00X10° 3.33X107° 29,9 5. 98
6—1 3. 00X 10° 3.33X1076 164, 45 4,49
6 1X10° 1X105 110 3
6—2 3.00X10° 3.33X10°¢ 164, 45 4,49
R 7—1 3, 00X 108 3.33X10°¢ 299 4,78
7 1X108 1 X107 2X102 3.2 -
7—2 3, 00106 3.33X10°6 299 4,78
8—1 3. 00X 10° 3.33X107°% 29,9 2.24
8 1X10° 1X1074 20 1.5
8—2 3.00X10° 3.33X107° 29,9 2. 24
. 9—1 3,00X10° 3.33X107¢ 16. 44 3. 14
9 1X10° 1X1073 11 2.1
9—2 3,00X10° 3.33X107¢ 16. 44 3. 14
10—1 3. 00X 103 3.33X1073 5.98 1. 35
10 1X103 1X1072 4 0.9
10—2 3.00X103 3.33X1078 5.98 1. 35
11—1 — — — 1. 20
11 — — — 0.8
11—2 — — — 1. 20
12—1 — — — 0. 90
12 — — — 0.6
12—2 — — — 0. 90

®3 WEEMHTHEESHERLY RIBER

Tab.3 The experimental result of grain size refinement extension for parallel task with the variable structure

BIEAR PRig B IFTHAT EBRiB T BEEF Y REE
W/GI C/MIPS ARl /s V/MIPS Ev=V/C d=W1/C1)/ W2/C)
R 2 866 570 13 805. 12 212.59 0. 373 0. 950
v RE 8 569-+390 1710 14 865. 02 618. 94 0. 361 )
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Fig.4 The trend of speed efficiency
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Fig.5 The trend of scalability
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