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B A RAHE S AP i T G MAKES T, 0k 5 & R A (Edge-Independent Spanning Trees, EISTs) & #
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Parallel Construction of Edge-independent Spanning Trees in Augmented Cubes

LI Xiajing"?,CHENG Baolei''* ,FAN Jianxi' , WANG Yan'* and LI Xiaorui'"*
1 School of Computer Science and Technology,Soochow University,Suzhou, Jiangsu 215006 , China

2 Provincial Key Laboratory for Computer Information Processing Technology,Soochow University,Suzhou,Jiangsu 215006, China

Abstract In recent years.more and more research work is being conducted around interconnected networks. Independent span-
ning trees(ISTs) can be used in reliable transmission, parallel transmission, safe distribution of information,and parallel diagnosis
of fault servers,and have attracted many researchers’ attention. In network communication, such as one-to-all broadcasting, relia-
ble communication, multi-node broadcasting,fault-tolerant broadcasting, secure message distribution,and IP fast rerouting,edge-
independent spanning trees(EISTs) play a significant role. The augmented cube of n dimension AQ, is a node-symmetric variation
of the n-dimensional hypercube Q, ,it has some embeddable properties that the hypercube and its variants do not have. However,
the current EISTs construction methods in augmented cubes are serial construction. This paper first proposes parallel algorithms
for constructing 2n—1 trees rooted at any node in AQ,. Then.it proves that the 2n—1 trees obtained by algorithms are EISTs
with the height n,and the algorithms”’ time complexity is OCN) ,where N equals the number of nodes in AQ,. Finally.its accura-
cy is verified by simulation experiment.

Keywords Interconnection network, Augmented cube, Edge-independent spanning trees, Parallel algorithm, Height
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36. end function

FESL L EIST4 th, dl o 5 B8 1, 84 & B 4t [\ A 4%
e TR R L R AR A - T
=N o) H A L ow R0 5 4 B3k W ar 4k
rs PR, AT L 2 b, F =3,
Ay TR TR S r WA A v 53 E N (o,
VEEHE, A N, j) 5 8w BB 5,

How 5 AE NG ) & E NCo,j) BELET T L R
MEEEE, B LR 2 BRI 2 1
TRy A > R wiﬁnm N(w,j+ 1D, 3 B¥ T
BPER TR S » T W R v SWEA N (v, j+DEH,
WA 3, X T jo =)+ 2.5+ 3, 0, W 7E B AT IR HT
r, o TR, T Ron i 58 2 3800 TR Hk
T TN T R BT 1T B j, - 48 B A3 300 T4, 96 B
FERET A w 5 A N (w. i) HE j,=n.

FEFH Y EIST4, il 4 5T AQ Ty
F 1

Bl 4 TFHEUEAQ THE T, Ml T, wu,nw'r;%;?z
EIST4 By #E. B 7 FE 8 s T4 AQ: H1 Lk 0000 ARy
MME T T, B,

Tl p—1°"

FaFa 1t T

Tl p—1°""

| BT 2

| 0100
| 0000
0100 ! (- o111
0000 |
| S
- o1 \ 0101 0110 <0011
! ‘ \
|
0101 0110 | 0001 0010
|
(@ ! (b)
0100 oo, 100 N
0000 ~ [ |
(- o111 ‘
P . ¥ - . J
~ 0101 0110 0011 1101 1110 1011
|
0001 0010 1001~ 1010

(©)

E7 AQu T Ts My & it 72
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