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Abstract Heterogeneous computing is a novel trend of high-performance technology. Mismatch between parallel tasks
and architecture leads to realize high performance hardly. Reconfiguration technique brings an opportunity for it. In or-
der to realize their matching, this paper provided similarity-driven reconfigurable algorithm. Firstly the paper gave defi-
nitions of graph-similarity and graph-reconfiguration, Secondly through building a measurement between task graph and
fixed architecture, the paper provided a graph-reconfiguration problem and a similarity-driven reconfigurable algorithm,
The algorithm includes three processes:nodes-fused, node_edge reconfiguration and node_edge_refined. Finally the pa-

per gave a test on Greenwich benchmark with the typical architecture, The results show that the algorithm can realize

the optimal match between the parallel tasks and the architectures on heterogeneous computing.
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w_objp=a * s,,c_obj, = pX edge_cuts(p) 3//p BB R

B{E
while (|wp— w_objp|)>euV | co— c_obip | >eB)//§§F7Rﬂ1EZ<$E
WEEEZH

Q=—get_unrefined_adj (p)
w,=2w,,c,= Dedge_cuts(v;);//q€ Q WELFH
w_obj, =a * s,,c_obj, =B X edge_cuts(q) 3//q B EARBUE
q=arg, (max(|w,— w_obj |+ |c,— c_obj[>) Aq€ Q;// IR
EB KN ELER
v=arg, (max(gain(v, p, q))) A v&€ BoundaryVeterx(q);//# 5
Jo 'y ¥ €3 -N
modify w,,w,sc,sC5
Map"<Map”+ {(v,p) | (v,q) € Map”} s / /¥ (v, @) MBS BN
(v,p)
Endwhile
set p is refined;
endwhile
He, adjpartition( p) 3% [8] p #9483 BB, Boundary -
Vertex(p)iEH p B3R K. BB P  RIVEXETH
R ARBEN ORI &MS. BIMEREDES,FH GV R P
WAE GO g ILEL YT A WER R B, I EE S S
FIREIXTRE p . 2k, 2 —F R AEIR, BA&LE

TE#HBR.

4.4 HEESW

A SCR HER MRS P ARSI BB ARET At
RANER. WAL EALR . EWELTE 3 MR RA
HAESFEURKREHNEIFHMES, EX 3 M RE
BB ERSR. .

TRANBEIEN B MESIFEEY S i, AR
55 s R 1 N5 140 20000 4~ AL 10000 AR, B
R 103, S RE, — M HA 400 MER KT A, XA R AR W
/b Ea R fE) L BRI AR R . W R TR A T R R S
EXHOUED., FRMABMIBHEMELE ERkE
REEWN—FER, R RE%E T OB EMLUES &
EARMUE ), IR £ 3k, HE#EWE OUED, ¥
R FABREREBIAEG N SRS E S ER, S RER
ZOUED. RUBNMEENERESHEFEEREXR.

5 EMEZHMRITMG

BNERFANFGESEYRE THARBHRKE
Chris Walshaw 2 Fril e i — B F AN HE. R 1#
RTHERBE SFEN AR BB UEKENHXHREER.
" LM P4k http: //staffweb. cms. gre. ac. uk/~c. walshaw/
partition KB FFHE L .

£1 WRXFEEKE
B4 ¥ a¥ ## Eiped
add20 2395 7462 20-bit adder
data 2851 15093 Map data
3elt 4720 13722 2D Finite element mesh
delt 15606 45878 2D Finite element mesh
uk 4824 6837 2D dual graph

3D Stiffness matrix
2D Finite element mesh

besstk33 8738 291583
whitaker3 9800 28989

crack 10240 30380 2D nodal graph
csd 22499 43858 3D dual graph
cti 16840 48232 3D semi-structured graph

32-bit adder
3D Finite element mesh

add32 4960 9462
brack? 62631 366559

EREMRAE 4, %R T pl —p8 3. HEEN
SLEHAH add20 7 3 Pk R M T B E AT REE R, I 6
B, SRR add20 E—FMA RGN ENE. HE
RE HBHMRESH N L 89%, 7. 143%, 1. 28%,
5.60%,1.72%,3. 84%, LWENE, HEEHBE THASE
3R, H BB S AR ETRREZF.

330 108 90 122 59 224 73 114 619 387 255 108 182 106 172 61
108 332 45 113 206 136 83 47 387 438 142 69 175 82 153 69
90 45 336 212 97 55 31 54 255142424 74 66 4 86 11
122 113 212 365 165 98 51 54 108 69 74 193 78 0 51 3
59 206 97 165 339 74 97 18 182 175 66 78 235 30 94 22
224 136 55 98 74 340 99 131 106 82 4 0 30 199 78 44
73 83 31 51 97 99 182 52 172 153 86 51 94 78 187 42
114 47 54 54 18 131 52 171 61 69 11 3 22 44 42 100
(a) (b
302 6 76 20 111 106 40 110
6 316 84 56 95 95 148 55
76 84 292 90 195123 105 76
20 56 90 321 87 134180 74
111 95 195 87 306 200 137 105
106 95 195 87 306 200 137 105
40 148 105 180 137 153 299 108
110 55 76 74 105 95 108 283
(©

Bl 6 XTRIfk REHE HEWEIFITES B BRER
L] 49 .




BERNA M ZEEE AR PREAFRRER S
MBI = R BT RARE IR 22 AR AR 2 MBI . R T
R ITESEIE N GO R REW N G, BHWIFTES
X G, Hh G~G', A R SHXT R, WEH T A IRE HE

S1& g .
T SRR TR L. B

L5 B 7 3R P B B/ ME R R 2 BRI T 8 IR R 451

£ Ad=

w; | KA 40,
R
W d =T HI 0= | Eo | = Xc; , EHBIR TS B AR T B RIE 2 BT,
F2 HFREFEEREEBL T WERRE
G (a) (b) ()] 15 k%
GO Aw ) Ag Aw ) Ag Aw ] Ag Aw ] Ad
add20 2.25% 2644 7.143%  1.28% 2708 5.60%  1.72% 2605 3.84%  2.43% 2770 4.69%
data 3.90% 1554 7.94%  4.14% 1447 5.79%  5.24% 1590 5.48%  1.87% 2051 9,04%
3elt 3.25% 733 7.46% 1.72% 710 4.17%  2.19% 814 4.63%  4.65% 919 10.71%
4elt 4.29% 1429 9.48%  1.83% 1296 6.42%  2.18% 1418 4.83%  3.34% 1398 4.54%
uk 4,58% 188 9.83%  3.97% 187 8.7% 1.17% 182 7.51%  4.74% 202 9,46%
besstk33 2.32% 105097  7.19% 1.49% 113315  4.20%  2.27% 106792 3.91%  2.98% 136545  3.40%
whitaker3 4.64% 1578 5.59%  2.85% 1264 6.72%  3.48% 1369 7.04%  5.21% 1623 7.48%
crack 1.29% 1629 6.05%  3.50% 1403 6.92%  4.22% 1512 4.33%  3.93% 1811 7.74%
csd 1.68% 4755 8.10%  2.12% 4242 4.16% 1.82% 4306 2.16% 1.36% 5944 3.50%
cti 2.07% 5828 4.28%  1.49% 6889 4.24%  1.67% 6591 4.06%  1.22% 8068 5.52%
add32 4,05% 212 9.8% 7.60% 185 8.56%  4.14% 233 6.35%  2.18% 244 9.9%
brack2 4.64% 26852 9.26%  3.88% 23559 6.07%  1.32% 23503 4.71%  1.78% 34347 3.50%

LRARKY TR REMBFIREDHE 5K H 1057
ZH. ARKEREWIFTESBEWRIRZEME LEX,
XSHTEF BREWE X EHTEFENEREHEL
FRIERAHR MR EB/N. FREBN UIHATES B
R AL AT TH B PFATAE S A R I IL T, B
MR BIHAT AR B/l — Bk HE T REIREB /DT
EFIRZE, XREE BT X, BEREUHARARER.
EARBFTES BT, ERREEGAR, BRIHTERER
HIAE 200 WAFIRZERBILE 550, add20 KR L (O TINE
HIBEWE REK, Selt A REH (b) TR EM AR R ER (L
2. RURAFTESEANERSGRSEKREHREME.
585877 B A8 LU BE , 25 SCRT 48 B AR 1D 3K 3l By R AR 0kt 11K
THRAE. BRI NEWE R, EREESF A&
BURIE T S B B AT S B S ARE BRI R IR R A5 M 4
fiE, NTIFEAE 55 AT B AT R A DLAR B0 R 1K, 2 R BT B &%
KELMMRERMAL.

BRIE ASCRETHUES BN EEREYE, KA R
SELLVE T B M E S M AA R GSHA L, ATTERR
HILES, RA RN R G RERSE, &8, ERLT S
B, AT SEBR R LR AL RE . X PP BB AAT E LRGN
FHATES R BARILAIRAL T Ak, AR LI AR 1T
B AR ATE S W B R R BRI R B, Rl e A
TR R AL TR 1] BB R A AR AL T RS W7 8k, R
BEFE AT AE &5 PR R GE A4 6 HEAT R 43 R0 VR BEA T 357 S8 B
XA E MY TTHE A FE SA PR b A BE R T IR EOME R LA
(B2 B RT7E 0 f] SEBR B AN Z5 A0 58 240 (130 AR Rl
#, X B RBRINSEFRMENS.
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