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MIN with Multiple-dimensional Structure
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and HIDEHARU AMANOt

In this paper, we propose a novel MIN (Multistage Interconnection Network) structure
called the multi-dimensional MIN (nD-MIN). Unlike the conventional MINs, the nD-MIN
can make the best use of access locality by its multi-dimensional structure and feedback lines.
According to the probabilistic simulation results, the latency is 24% better than that of tra-
ditional MINs under the traffic with communication locality, by using the dimensional free
routing. Even without communication locality, the latency of the nD-MIN is better than that
of traditional MINs if the size is appropriately matched. Faulty or congested elements or links
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can be bypassed with a simple modification of the routing algorithm.
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Fig.4 Routing examples in the 3D-MIN.
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EREoOZFEN—F 1 V7 iE, nD-MIN OTXTD
RIEOFETHHETH Y, 1 KEZF TR, 2XKE
PSR LTCHBHT LI ENTESL., LT T,
nD-MIN &, XV —F 4 V77NV TY X LIZHFL
T, WED D VIIBESE & 256, KEHE 1E
T3, FRETEERISADY n REET S I L1555
5. BEEIX, LAY MY 2ERELSE, &
BTERVWILV AV MPEUFETSI LD TERL
%%, LEdo7C, nD-MIN W 2n -1 O L A
MBI TE B Z EHD DD,

R2WKATF—TJ1DIL XY M1 EMEIEL
7eHE D, FHEEOMIMERT. B2 2K1 FOF
BV—T A7 OFHEH LSS L, BEIZL5
FHEEOBINIb T TH S, LEROWEIL, KR
TR, BETERT AEHELV T V7
FRHOASAICLANTH .
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Table 2 Average distance bypassing for faulty element.

3D 4D 5D
64 7.08 6.80 7.55
128 9.11 9.53 8.28
256 9.40 | 10.02 9.01
512 | 11.45 | 10.51 | 12.51
1024 | 11.63 | 13.44 | 13.00

TiT 27205, RTEEBEV—F 1 ¥ 720V THFFRD
FESEATETH 5.

4.3 {BOME & DL

iz bV —THERE, 3 RTTHEE % FEo 7 MIN 234RE
XNTWV3, Kumar 512X 5 ASENDIL, BBV —
T %D MIN Th 555, ZOB/BILV—TIIHAEHT
HY, FICHERBEOZZOIZHVLNATWVS

¥ 72, Lea b ® Multi-Loga N Fv b 7—210 3§
512 % PBSFWWi 3 k% -7z MIN TH
%A%, T MIN Tid 3 ATH L ERIT 1 RITBIC
WAZEPU L AEYREATED, HEABOEAEE
HEEEBLDICHVONRTVS, Lzd >, F—
¥ PU-AEY ##ET 55413, 3D-MIN 12k~
TELIPECKEON-F T3 0EET A, 72,

nD-MIN O E£/-5HHNTH RN LRFIESTE L

{5,

HESIZE s MDX2UE, fRTTHEIZAAL v F
2HOHT nD-MIN L #HBEFHS. LA L MDX
HENZROF OB ERERTH, FRERD
MIN Hi% %2 3¥2 nD-MIN O 575 4 X123 5 555k
Y, Ty NEZOTREICBVWTERLTWS LER
Lha,. LaL, COFICBELTIZSHR L) FEMEE
i KAV ETHS.

5. ¥ & &

KHFX T, BrEEFIATS5Z LD TE 5 MIN
TH5H nD-MIN 2REL, BEL ATV YICOVT
B RERETVICL 2B 2To72. ZOFER, 7
V¥ AERIIBWTHRERO MIN L W EFITHY, 7
AR S EEERIVAT VR 4% UE
TELIEGd ol T2, TLAVIOKEDSS
VB LTERY A V—F 4 YT ERL, K&
LHEEEDOBET 2 LICERATEETH S5 2 L 0ho .

Ltk FAREZEERICEL TV EBNLRLGOT
T, YIial—varERFVEHiL TWw—%, #EiE
BV —F 4 v 7 X BRMORBEORHRIIOVTH A
R ET-o T FETHS. £/, SEOFF
fiix, MIN & 2, nD-MIN iZXTEICE Lz 7 0 A
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LPEND L.
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