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Fig. 1 The overlap possibility by two racing cars in a random second
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Fig.2 Three overlap states occurred when any two cars race during the course of the match
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Table 1 Average hop distance for different GSN instances

number of | nodal degree| column | average hop | number of | nodal degree| column | average hop
nodes (V) (p) (k) distance nodes (V) (p) (k) distance
525 2 1 7. 453 144 3 1 4. 003
3 7. 464 2 3.947
5 7.791 3 4.187
1024 2 1 8. 377 186 3 1 4. 156
2 8.297 2 4. 175
4 8.474 3 4.369
8 9.517 6 5.238

Note: The items marked with # belong to extra-stage shuflfle networks: others belong to reduced-stage

shuffle networks.
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An Algorithm for Computing the Average Hop Distance of Ruduced-stage
Shuffle Networks

Zhang Jie Shen Yunfeng Gu Wanyi Li Guorui Xu Daxiong
(College of Telecommunication Engineering, Beijing University of
Posts and Telecommunications, Beijing 100876)

Abstract GSN is a generalization of shuffle-exchange networks and it can repre—
sent a family of network structures (including ShuffleNet & de Bruijn graph) for an
arbitrary number of nodes. GSN employs a regular interconnection graph with
highly desirable properties and it can serve as a logical (virtual), multihop topology
for constructing the next generation of lightwave networks using wavelength-divi-
sion multiplexing (WDM ). GSN can be divided into two classes: extra-stage and
reduced-stage. The architecture of the GSN is introduced briefly. Then, the per—
formance of the GSN is analyzed. At last an algorithm for computing the average
hop distance for the reduced-stage GSN is proposed in this paper.

Key words generalized shuffle-exchange networks, multihop networks with wave-

length=division multiplexing, average hop distance
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BEGIN
STEPI: For every columncin GEMNET and every hope + jk
where0 <c¢<k- landO0=<j; =<=m (m= [(logon- ¢)/k]))
Ifj = Othen M(c) = p°
IfO0< j < mthen M(¢+ jk) is calculated in the subroutine
Ifj = m then
set M(c+ mk) = p™™
fori= Otom— ldoM(c+ mk) = M(e+ mk) — M(c+ ik)

STEP2: Setsum = 0
For every ¢ and everyj do sum = sum + (c+ jk)* M(c+ jk)



436 ok E W b 26 ¥

the mean hop distance E = sum/(kn - 1)
END
SUBROUTINE
BEGIN

e+ jk
set total = 0; v2= p"’

fori= Otoyj - 1
Setvo= p™*"
for every t = [rn/(v2— vo)] where 0 =r < v2- w0
according to equation ( 6)
Set before= W(t—- 1,1); now= W(t.t+ 1); after = W(t+ 1,1+ 2)
foru= 1+ ltoj - 1
Set vi= p™* ™
In the second (¢t - 1.t) sets= (vi— vo)* (£t - 1) modn
According to equation (4) calculate Y(t - 1) then modify bef ore’
In the second (t.t+ 1) sets= (v1i— vo)* t modn
According to eauation (4) calculate Y(t) then modify fow’
In the second (¢t + 1,6+ 2) sets= (vi— vo)®* (t+ 1) modn
According to equation (4) calculate Y(t+ 1) then modify d&f ter’
total = total + bef ore + now + af ter
M(c+ jk) = v2— total/n
END



