TE AL 2 5 T8 Rl = [E R &

guooubobbodooobobbuoooooobbd
ooobobodooobooboooad

2A-01
OooOoof ooof oo o0 %
+000000000000000
1 0000

oboboooooooooooboobobobon
oooooooooboo0wwoobooMPIODO
o0oooooooooooooooo nopoooo
gboboooooooooooboobobooooon
oboboooooooooooboobobooooon
oobooooooooboboboboooobooooo
O0oooooD RIOD00000O0o0o0oooooon
goboO)ybooboobobooooooboobobooo
obooooOobooooobooooooboooog
obobobobobooboboobobooooo
gboboooooooooboboboboboooon
ooboooboooooooodHpPCOODOOO0DOO
oooooo@deNy)oooooooooooooon
ooooopoooOo0 puooooooooooD2o
gboooooooobooboboboboooooon
obooooocooooobooboboooooon
obobooooooobooboboboboobooooon
[dioo0oo00obobooboobooboboobooooooo
gbooooocobooooboboboooooon
oboooobooooo200000000000000
oboboooooooooobobobooboo
gbobooooooobooboboboooooooon
gboboooooobooooboobobooooooon
obOd0Ouw*/down* D0 00000O0O0OOOOODOO
ooboboooboooooooobooboooooooon
gooooooobooooooooooooooooon
oooooO0OOo0o0ooNOOOOO0OOD0OO0O NlogN
obooooobooooboobobooobooboooon
obooooooooobobo200b00b00boo
gboooooooobooboboboboooooon
obobooooooobooboboboboooon
gbooooobooooboobooooooo

Easily implementable routing algorithms for irregular topologies in oft-
chip interconnects
fRyuta Kawano  {Hiroshi Nakahara  }Ikki Fujiwara
sutani  tHideharu Amano iMichihiro Koibuchi
fGraduate School of Science and Technology, Keio University
FNational Institute of Informatics

fHiroki Mat-

1-15

oo oot

oo ogf
tOo0ooooaon

oo oo *

2 JOoooooooooboo

0000000000000000E, 000000
000 A 000000000000 10000000
0000000000000000000000000
00 em 000000000000 O000OOO0OC
0000000000000000000000000
0000002000000000000000000
0000000000000000000000000
00000000000000000000 E,000
00000000 D0000000000i(0<i<N)
00000200000000000000 1000
000000000000 P ={Pig . Pigr-n) O O
0000@OO00000 ;0000 {i,my,my, ... j} O
000000000 j00000000000000
000000000000000 jO00000000
0000000000000 O000000
000000000000000000000000
0000000000000000000000000
000000000000000000000000
0000000000 000O0o0On G o<
i,j<N:;i# ;000000000 S,,000000(Q)
000000 (AD0D000M®O0N00n,0ooo
0000000000000000000000000
000, j00000000000000000000
00000000000 0000000000000
0000 j0000000000000000000
00000000000 0000000000000
00 E,000000000000000000000
00000000000 000000000000
000000

3 DOoooooon

000000000000000000000000
000000000000 000000000000
0ne00000000000000000 g D
000000000000000000000000
000000000000 000000000000
000000000000, ;0000000 CG,j)0
000000000000000000000000

Copyright ©2016 Information Processing Society of Japan.

All Rights Reserved.



B Avg. I I
4 mMax

N=64, N=64, N=64, N=256, N=256, N=256,
r=2 r=3 r=4 r=2 r=3 r=4

O 1.:00/000000000003 Stretch Factor

14 25

—o—Ave. —e—Ave.
12 ——Max. ——Max

20
10 |
L 15

S—W

# of hops

17

12 16 20 24 28 32 36 16 48 80 112 144

# of table entries # of table entries

@ N=64,r=4 (b) N =256,r = 8
0D2:00000000000000
000000CH4n) 000000000000 n
000000000000 000000000000
000Cmyunn)0000000000000000
00000000000000000 ng00000
00000 70000000 h(mp,n) 000000
000000000000 000000000000
000000000000000000000000

0000000000000000

200000000000000000000000
0000000000 00000000000000
000000000000000000000000
000000000000000000000000
000002000000000000000000
0000000000000 00000000000
0000000000000000000000000
00000000O000o0ooon

4 OO

O1O0N=064,256000000000000000
oooooooooooooooooooooooon
ooooooooooooooooooooboooo
O0000000000o0ooooboooooon©Ave”,
‘Max” 000, 0000000000“SF’0O Stretch
Factor OO DOOSFOOOOOOODOOODOOOOOO
oooboooboooooooobobobooooo
gboooooooodr=23,40000000000
d=40000000000000000000000
OO0OO0N=6400 emax = 16, N =256 0 0 epax =25

1-16

O00ON=256,d =4,em =25000010000
00000000000 250 bit O 00O up* / down*
000000000000 000000O00OOnoO
000000000 S1%0000000000000
00000000000 r=200000000000
00000000000 1%000000000
0000 2200 2b0000d=400000000
0000000000000000000000000
0000000000000000000000000
000000000, n)=(25,8000000000
000400000000000000000 30%C
000000000000000000000000
000000000000 000000000000
000000000000 000000000O00O0
000000000000000000NOOODOO
O00O0ON=6425600000000000000
000000 2DTorus 000 00000000000
07%,36%000000000000000

S Ugonod

ooboooHPCOODOOOODOOOOODOOOO
goooboobooooooboooooooooooon
goooooOobooobooooog2sednooOon
gboooboobooobooooobooog 11%e0on
oboooboooboooooosi»0ooooooon
gooooooobooobobobo2DTorusOOODOO
obooooobos36»bobooooooooonoo

goon

[1] K. Scott Hemmert et al.

for Advanced Architectures

Report on Institute
and  Algorithms,
Interconnection Workshop  2008.
http://ft.ornl.gov/doku/_media/iaaicw/
iaa-ic-2008-workshop-report-v09.pdf.

Networks

[2] J. Tomkins. Interconnects: A Buyers Point of View.
ACS Workshop, 2007.

[3] Michihiro Koibuchi et al. A Case for Random Short-
In Proc. of

the International Symposium on Computer Architec-
ture (ISCA), pp. 177-188, 2012.

cut Topologies for HPC Interconnects.

[4] Michihiro Koibuchi et al. Layout-conscious Random
Topologies for HPC Off-chip Interconnects. In Proc.
of the International Symposium on High Performance
Computer Architecture (HPCA), pp. 484-495, 2013.

Copyright ©2016 Information Processing Society of Japan.

All Rights Reserved.



