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Deadlock-free Routing on the Interconnection Network SRT
for Massively Parallel Computers

MASAYUKI KAWAI "+ YASUSHI INOGUCHIH and SusuMu HORIGUCHI!

Interconnection networks for massively parallel computers require good network features
such as small number of links, easy extendibility and fault-tolerance. Shifted Recursive Torus
(SRT) consists of torus and shifted torus. SRT has advantages that number of links for a node
is fixed, and diameter is relatively short. However, there is no guarantee that the recursive
routing is deadlock free. In this paper, we propose a deadlock free wormhole routing for SRT
by introducing virtual channels. The performance of the routing algorithm are evaluated in
detail by computer simulation. It’s seen the deadlock free routing of SRT achieves much better
dynamic communication performance than tours network and the almost same performance
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@ Level-0 node
@ Level-1 node
@ Level-2 node
@ Level-3 node
@ Level-4 node
@ Level-5 node
1 32 /—F»bH5#EAL 1D-SRT
Fig.1 Standard 1D-SRT consist of 32 nodes.
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M2 8x8/—F»5HE5 1-shift B 2D-SRT
Fig.2 1-shift 2D-SRT consiste of 8 x 8 nodes.
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3. W—FT 12 PILITYVX LA

3.1 BRIV—FT1>7

ID-SRT DN —F A7 T7NVIT )Y X% K 3 IR
T V=T AT DR/~ % g, ®E/—F %
zqg L35, B FindMLevel I2&>T, V—741
YTBERAT AN Y I OBRRLALV L BRD, B
FindNearestNodes T, ZDOLN)VD ./ —F zf, zf
PET. AR/ Nz, &oxl, xh ERE R x4 &
DOET, FHREFBROICFCHL, B%itR0 5.
CDFEEDN—T AT BRIV T4V Tk

RecursiveRouting(zs,zq){

if{ zs = x4 ) return( ¢ );
if( zs <zq) dir = +1;
else dir = —1;

» = FindMedLevel(zs,z4);

(z5,27) = FindNearestNodes(l., Ts, q);

ly = FindUprLevel(zs,zq);

(zy,2Yy) = FindNearestNodes(lu, s, Za);

i o — 22| + va — o8] < oo — 35| + 20 — 5] )
Iy = lu;
TE =z¥;

}

RoutingList = RecursiveRouting(zs,zh);

while( % # =7 ){
addlist(RoutingList, z1);
2 = af) + dir % 2lr;

r — U .
Ty = Ty;

addlist( RoutingList, Recursive Routing(z}}, z4));
return( RoutingList );

H8 1RTESRTDOM—F4¥TTAITYXL
Fig.3 The routing algorithm for 1D-SRT.
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BEL, 0w/ -FE2RETSH. ZOHBHZ

KA THEZ LN 5.

[nlnear_f(z,1) — z|

< |nlnear b(z,l) — x| (11)
‘ﬁ,'-\ _____
-7 Xs=0 - 1
e e { Xs=0,' =0
B P \—-" \ Xs=0
- ’\
- ¥ Xkl
XH=3 Xd=4
@ Level-0 node
@ Level-1 node
© Level-2 node
@ Levei-3 node
@ Level4 node
X5=13
Xd=13
Xs=12,
. Iy
N v
.- o N e
Sel Xa=1s ) Xd=X=15 Xd=15
(b) «©)

B4 1RTSRTDAV—F 17 D
Fig.4 Example of 1D-SRT routing.
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FHWLE, FYRANVIHERFECTLEY, FoF
Oy 7 %8| &RBFTREXD 5.
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