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Regular Interconnection Networks of Constant Degree Five

AtsusHi CHIBA,t KAZUHIKO IWASAKI,t YOSHIHISA DESAKIt
and OsAMU TAKAOKAtt

In this paper, we propose regular interconnection networks of constant degree five which
consist of regular interconnection networks of constant degree three and additional two by-
pass links on each node. We estimate costs (diameter x degree) of the proposed networks
and compare them with those of conventional networks. As a result, it turns out that the
costs of some proposed networks are lower than those of other popular conventional networks
for the sizes from 64 to 1024 that are usual in practical applications. Furthermore, we also
examine characteristics of the proposed networks, say a routing scheme, maximal connectivity

and scalability.
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A(G) = max A(a),

acV
D(G) = max d(a,b),

ad(G) = Y d(a,b)/v|Ca.
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1 k#3o&EEHEN G = V1, E1)
Fig. 1 The base network G; = (V1, E1) of constant
degree three.
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L; = [~b,b],
Ly = [—¢,—¢],
Ls =[d,—d].
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HICRLITRT. £1 L), BRELBESBEIEFD
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Table 1 Comparison of the proposed networks with conventional networks.
797 FAX | k¥ | B | A X B a,b,c,d
Gi(a,b,c,d) 64 5 4 20 2.68 2,2,2,2
256 5 5 25 3.77 4,4,6,6
400 5 6 30 4.13 2,2,6,6
1024 5 7 35 4.90 4,4,10,10
de Bruijn 64 4 6 24 3.45 —
256 4 8 32 5.03 —
1024 4 10 40 6.77 _—
MSnet 64 6 4 24 2.41 —
256 6 5 30 3.52 —
400 6 6 36 3.80 —_
1024 6 7 42 4.61 —
RDTY 1024 8 7 56 4.72 —
4096 8 8 64 5.65 —_
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R={[ry,ry] £T 5. NAXR V7 Ly, Ly ZHW
B pa, ps (—RRICEHRIZE RS W) BHMTO
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k« 0L L 1 DUF o477 18;
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n AT ENTINA R ¥ 7 DOFEHE
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if [p]r £0 then
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if t=0 or t=2 then
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Yn < Yn — 15
else
Yn Yo+ 15
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CON=T 4 Y7THETRLTLORERKIBON
v, 722, FA XD 64 5 1024 OHFT,
Gi(a,b,c,d) DNV —T 4 V7 EREH LB ED
TR, BEICL XVl &k 2RBACES, &AW
DT T 7 a2 P B A TH 20~ 30% K &
KRB EPFhoTE, T2, ZOFTEFTEFTY



Vol. 39 No. 11

Fov s 7U—ThhbILIFBELEINEZTVDT, Fh
R Mo PO LERIVERS.
(b) mAEREM.

EEES 57 DN DD —F 2R B CIEER
B EIBRND I —FBEFDT T 7 DEFREL
VY, EEESRARICE L R LIRS T T ERK
W I 7LV, BAWEFERRERS 77 ThL,
J—=F 74— HHoTHIHEREICLDITVEN
FBHRTTI+—NVPF LI VP THBEVZSE, £
EBWTEFAXTEZONTWAERNIAMEE R
LEAER, T4 X 64 DHBED G1(2,2,2,2) IID

WTOARKERIATER S RT3,

(c) HRERME.

AW OB KR (minimum expand incre-
ment) &1, HBF A XD/ —FE24mL
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