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Table 1 Dimensions.

Physical dimensions

Topological dimensions
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Fig. 1 Average link length vs. number of cores.
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Fig. 2 Maximum link length vs. number of cores.
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Fig. 3 Cumulative distribution of link length.
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Fig. 4 Execution time of solvers vs. number of cores.
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solvers.

SAO0DO000O00O0000O0OO0OOOGRASPOOOOO
0000000000000 00000GRASPOOOO
coboobobooooooooboooooooOooboOooo
toboooobooboobooooboOoocooobooboooa
640000000000000000000SADDOO 6.3
O0O0TSOOO0 94000GRASPOOO 32000000

uobobOoooooocOooooocOoOoooonsi2o00o
tooooobooooobOOoboooocoooboooooa
NoCOOOOOOOOOOOOOOOODOOOOOOOO
coooocooo

4. 0000

00000000 NoCOOODOODOODDOOO

gbobobooobooboboboooooooboobo
O0000000000OD00oooD NoCOOOODOO
002000000 (kary 2-mesh) 0 200000000
O (folded k-ary 2-torus) 00000000 OOOOOO
O00O00000ODO0O0000ooOoDOoOoooO NeCOO
O0O00O00O0OButterfly (18] 0000000000000
OO0O0DOO0ODO0O000C00O0DODODOAO Flattened
Butterfly [7] 0 O0Butterfly 00 000000000000
gboboooooboobobooooooboboooog
gooobooobOoobOooboobooobooboon
Flattened Butterfly 0 00000000000 O00ODOO
000000 (2-ary n-cube) 00 O O O O Spidergon [19]
goooboogooboooooooooobooooobooog
oboboooooboobobooooooboobooooag
oboobooooobooboboooooobooboboooog
OO0O0O0000O NeCODOOOODODOOOOODOO
obobooooobooboboooooobobooooog
OO0O0OO NoeCOOOOOODOOOODODOOODOO
OO0O0O0DOo0OCO0ODOO0O0OoOODOoOoogD NeCO OO
OO00O0DO00O0OO0DO0CODoOooog NeCODOO
gbooooooboobobooooooboobobooog
gpooood

© 2061 Information Processing Society of Japan

goooooooboooooooobooooooogd
ooooo0O00000000000 NeCOODDOOO
O0OH-Tree0000000000O0CODO 1000000
004000000000000000000000O0O
oooooooOoOOOOOOOOOOO0 NoCODOOO
OO0OO0OO0OOFattree0000000O0O0O0O0ODOOOO
goooooobooooooboooooooooboooo
O0Fat H-tree 20000200 H-tree 000000000
goooooooooooboooooooooboooo
oobooooobooooooocoOoboooooooooo
goboooooooooboooobodao

gooobooooooocoooooooobocoooooa
ubooooocbooooooOooboooboocboooao
OO0 NoCODOOOODOOODOO [21,22j0000000
gobooooobooooooocoboooooooboooon
gobooooobooooooboocoooooooboooo
gobooooobooooooboocoooooooboooo
goboooooboooooboooooooooboooo
oobooooooooooon

5. 0000

O00o0o0ONoCOODOOODOOODODOOOOOOOO
gooooooboooooboooooooooobooooo
goooooobooooooocoooooooboooo
goooooobooooooocooooooobooooo
oobooboooooooosoooooooooogn
goboobooooboooooboooooooood s120
o000 NeCOOOOOOOOOOODOODODDDODDOO
goooooobooooooocooooooooboooo
000000000 4% 000000000000000
goobooooooooobooooooobooo3oooo
gobooooobooooooocOooooooooboooo
goboooooboooooboocoooooooobooOooo
uboooooooooooooobooooooooooon
O00 SecOOOoOoOOOOOOOoOoOoOoOoooooo
goooocooo

OO0 O0O0000O0O00O000 #25280043 000
#25730068 D0 O0OOOOOOOOOO

gooo

[1] W. J. Dally and B. Towles, “Route Packets, Not Wires:
On-Chip Interconnection Networks,” in Proceedings of
the Design Automation Conference (DAC’01), Jun.
2001, pp. 684-689.

[2] D. Wentzlaff, P. Griffin, H. Hoffmann, L. Bao, B. Ed-
wards, C. Ramey, M. Mattina, C.-C. Miao, John F.
Brown III, and A. Agarwal, “On-Chip Interconnection
Architecture of the Tile Processor,” IEEE Micro, vol. 27,
no. 5, pp. 15-31, Sep. 2007.

[3] P.Gratz, C. Kim, K. Sankaralingam, H. Hanson, P. Shiv-



gogoooooood
IPSJ SIG Technical Report

4]

(7]

(8]

(10]

(1]

(12]

(13]

(15]

(18]

(19]

akumar, S. W. Keckler, and D. Burger, “On-Chip Inter-
connection Networks of the TRIPS Chip,” IEEE Micro,
vol. 27, no. 5, pp. 41-50, Sep. 2007.

Y. Hoskote, S. Vangal, A. Singh, N. Borkar, and
S. Borkar, “A 5-GHz Mesh Interconnect for a Teraflops
Processor,” IEEE Micro, vol. 27, no. 5, pp. 51-61, Sep.
2007.

T. M. Pinkston and J. Shin, “Trends Toward On-
Chip Networked Microsystems,” International Jour-
nal of High Performance Computing and Networking,
vol. 3, no. 1, pp. 3-18, Sep. 2005.

N. Abeyratne, R. Das, Q. Li, K. Sewell, B. Girid-
har, R. G. Dreslinski, D. Blaauw, and T. Mudge,
“Scaling Towards Kilo-Core Processors with Asymmet-
ric High Radix Topologies,” in Proc. of the International
Symposium on High Performance Computer Architec-
ture(HPCA), 2013.

J. Kim, J. Balfour, and W. J. Dally, “Flattened But-
terfly Topology for On-Chip Networks,” in Proceedings
of the International Symposium on Microarchitecture
(MICRO’07), Dec. 2007, pp. 172-182.

M. Bayat and M. Sedghi, “Quadratic Assignment Prob-
lem,” in Facility Location, R. Z. Farahani and M. Hek-
matfar, Eds. Physica-Verlag, 2009, ch. 6, pp. 111-143.
S. Sahni and T. Gonzalez, “P-Complete Approximation
Problems,” Journal of the ACM, vol. 23, no. 3, pp. 555—
565, Jul. 1976.

E. M. Loiola, N. M. M. de Abreu, P. O. Boaventura-
Netto, P. Hahn, and T. Querido, “A survey for the
quadratic assignment problem,” FEuropean Journal of
Operational Research, vol. 176, no. 2, pp. 657-690, Jan.
2007.

D. T. Connolly, “An improved annealing scheme for
the QAP,” European Journal of Operational Research,
vol. 46, no. 1, pp. 93-100, May 1990.

E. D. Taillard. Web page. [Online].
http://mistic.heig-vd.ch/taillard/

E. D. Taillard, “Robust taboo search for the quadratic
assignment problem,” Parallel Computing, vol. 17, no.
4-5, pp. 443-455, Jul. 1991.

Y. Li, P. M. Pardalos, and M. G. Resende, “A greedy
randomized adaptive search procedure for the quadratic
assignment problem,” in Quadratic Assignment and Re-
lated Problems, DIMACS Series in Discrete Mathemat-
ics and Theoretical Computer Science, P. M. Pardalos
and H. Wolkowicz, Eds. AMS, 1994, vol. 16, pp. 237—
261.

P. M. Pardalos, L. S. Pitsoulis, and M. G. C. Resende,
“Algorithm 769: Fortran subroutines for approximate
solution of sparse quadratic assignment problems using
GRASP,” ACM Transactions on Mathematical Soft-
ware, vol. 23, no. 2, pp. 196-208, Jun. 1997.
M. G. Resende. Web page. [Online].
http://www2.research.att.com/~mgcr/

OO0 00,00 0O, 00 oo, D. F. Hsu, and
H. Casanova, “0000000000O000O0OO0O0OO
gooDo0obOo0obOOo0obOo0obOoy  mobbOoDooo
00000000000oU00ooooooooog (HPCS),
Jan. 2012, pp. 85-92.

J. Kim, W. J. Dally, B. Towles, and A. K. Gupta, “Mi-
croarchitecture of a High-radix Router,” in Proceedings
of the International Symposium on Computer Architec-
ture (ISCA’05), Jun. 2005, pp. 420-431.

M. Coppola, R. Locatelli, G. Maruccia, L. Pieralisi, and
A. Scandurra, “Spidergon: a novel on-chip communi-

Available:

Available:

© 2061 Information Processing Society of Japan

[22]

cation network,” in Proceedings of the International
Symposium on System-on-Chip (1SSOC’04), Nov. 2004,
p. 15.

00 00,00 00,and 00 OO, “Network-on-Chip
0000 Fat H-Tree 00O OOO0OO0OOOO,, OOOO
00000000000 0O0O0ogoan, vol. 48, no. SIG
12(ACS19), pp. 178-191, Sep. 2007.

W. H. Ho and T. M. Pinkston, “A Methodology for De-
signing Efficient On-Chip Interconnects on Well-Behaved
Communication Patterns,” in Proceedings of the Inter-
national Symposium on High-Performance Computer
Architecture (HPCA’08), Feb. 2003, pp. 377-388.

J. Hu and R. Marculescu, “Communication and Task
Scheduling of Application-Specific Networks-on-Chip,”
in IEE Proceedings Computers and Digital Techniques,
Sep. 2005.



