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[ +h]-Link Prior Routing Strategy for Double-Loop Network

FANG Mu-Yun”'? QU Yu-Gui” ZHAO Bao-Hua"
D (Department of Computer Science, University of Science and Technology of China, Heifei 230027)
D (Department o f Computer Science s, Anhui University of Technology . Ma'anshan s Anhui  243002)

Abstract A [ +h]-link prior routing strategy, that [ +h ]-link is chosen prior until it is not fa-
vourable, then [+1]-link is chosen, is proposed. The shortest [ +A]-link prior path and the bam-
boo raft (a new kind of L-shaped Tile) for a double-loop network are obtained. There is inferring
relationships among nodes in the bamboo raft. The diameter of a double-loop network can be de-
rived from the shortest [+ ]-link prior path. VB6. 0 and SQL Server2000 are selected to simulate
the [+ ]-link prior routing strategy. The [ +1][ +A] routing strategy proposed by the authors is
fixing path then seeking nodes, while the [+A]-link prior routing strategy is fixing nodes then
seeking path. The traditional L-shaped Tile is difficult to be constructed but is easy to calculate
the diameter of its equivalent double-loop network, while the new L -shaped Tile is easy to be
constructed but is difficult to calculate the diameter of its equivalent double-loop network. Some

mistakes in the paper published by Chen in 2001 are pointed out.

Keywords double-loop network; [+A]-link prior routing; the shortest [+A]-link prior path;
bamboo raft; L-shaped tile

TEARINEE A Tz N T AL R 3 A T
74k s 25 4, K e B A R 4R X — A 1 #
G(N;1.h): EREANTAILH 0.1,2, - . N—1,Jf
KRR 2 2 H AN E MR B (G RS —28 NREATS i RHWAA MK i — i+1(mod N) Al

1 5]

T

W F 91 :2005-03-17 5 Je 46 TR M 30 3992 2007-12-24. A IR A5 31 16 K B SR B 2 56 4 100 H % 00 BUBF ) 4% K 30 B 19 F 9T
(60473142) VEBUARTHE 5550 E A S s WA VLB 205 7 R H (ZD2008005-D B BY. AARZ= . I, 1968 454, L 5%
A BB TF S8 5 1) R A B R PR T S 2. E-mail: fangmy@ahut. edu. en. JB E &, 4. 1946 4F A4 2082, DF 5T 0050 1 3R 3% L 3
{E P IS, R, 5, 1947 428 302, 12 S D L 0 9 00800 1 3 B A P I 5



3 TRz MR R L+ AL 5 T 2 s 537

i = i-+h(mod N, 43 ic A L+103, [+l H
hiEEAREL, H 1<<h<<N. & T X W %% (1) BF 52
MR E LA BIR 25 AR SR — R T34
C+h]di e SR ms 15— 245 3 I 25 R —
A B DR 48 8 SCERCL o i LA 2.

2 WIAM % GIN; 1, IR KBE

HT T CER 9 4 14 % B M AN T 5 T A 0 #)
W AR A N 0 & AA il
[R5y ) e 1 . A Ry 1) 5 =X
(D HGELH1i5 () HoEL+r]ih; (O e[ +1]
s JEREL RIS (D e [+n]i, e L+103
(5) (1A [+n] 31 ) i 2. X 55 2 e 3k 5 4500k
Wi AT 3 A5 3k 0] LAF S (R T3 5 AT A5k
W J5 PP 5 A il TP ) 5 e AR 1R B AR
BRLOTr C 4R (1A X T 42 e ms. Rtk A
SCEE [ HA ]I e F45 R

SIE 17, TEXRCRMZ AT 8 0 R, &t
x 21y LA IR BT 5 v AT B 5K
F R v=x+yh(mod N).

V. WLICERCL].

EX 1. HEEEE o i 2 [+1]02 0 %
v(0<<o <N 12, WFR = [+1]52 0 3] v iy F—
(1] A% s 2" [H1002 0 3 v s — [+ 1]k
B AR o N 2ol 2 [F1 ] 0 3] v
o — 1030 4 WFR 2" [+H1102 0 3] v iy s —
[+ 1030 o Jo B AR s A AP AR oy 7% y [+h] 2 0
B v (0<v<N)R B2, FR v [+h]RE 0 2] v By
—[+hlih sz s 8 ' [+ 0 5 o iy 8 —[+hJih
AR CEARFAELL v BN vy [Hh ]t 0 3] v
o — [+l AR R ' [+n]02 0 B o iy 51—
[+h ] fed B 1%

Xt B A K ORI I 45 L T I AR 11 A T
A4S,

Zit 1. 03 (0N —[+1]ih %12
A — [ 1030 5 B AR A7 AR 4 ged(NLA) =1,
03] v(0<<o<<N) W —[+hldi BRI —[+1]
N R EAE Y ged(N ) =m=#£ 1, 5 v=
0(modm), 0 F| v(0<<v<<N) By B — [ +h] il &4 F
M —[+h] i B AR AR AE . 3 v #0(modm) . 0
F v(0<<v<<N) BB —[+nlil B2 A —[+hlih
o AR Y R AR TE.

BUAE BT Y IR 4R 0 B o 1Y B JE B A2

"a'+y' =min{z+y|lz [+1]+y [+h], =0,
y=0102 0 B v R AR, — BB . 2 oy
ANME—  BIAE 27 A1y ME—  {H R B AR R
A Coy . Bl AR XA B AR K — A
B R TR — R IR I R B AR O —
PG R AR R e ) N ('Y AL A
Ve [ e BT A R A 1 T i IR T T A
28 TR R R R 1 S I AR 1 T s

3 [+h]BfREMREREIERE

AR — e e 5T 0 BT A o R e iR
BT EGE R o s BRI E LRl Yk
[+hlih N 1A AL, 58 L1 i, 31X Fh 3R o Fr
[+h 13000 56 ) Joe Joi B AR 345 SR s

EX 2. BT 0 BT o A ¢ SR bR BE
Bl [H1] 4y [Hr]G=1,2,.10), & 3y =
st HTA [H-h] 30 4K vk 7 i
A LR A JG AR = (1] 4+ [+r] R
AT 0 BT A o B [+h 3 0 S B B A

SCERC Lo ST L1 AR e B e B AR L JF AR
R AAAE HME—  “ME— "X S5 IR R AR 1 B
B SCECA SR IE L1 30 A L3 R OF S BT AT A
Ciop, ZRBEAE. HAEUL 2, v, IO (EPE — . A% R . 3C
BRCL T iy [+ 10300 000 5 o Jt B A28 17 el Bk oy < [ 4130
I K R B AR

INSEBRIE LR S [ +h 130 5 B B A2 Ak A
A R S PRI PR 42T R o (1 AR TR M
SCRT AL A-h 13006 56 d5 4 e A28 A Sy B i B AR (O — AR
FEOR I B AR s 2 AN AT I B AT 45 0 BIAE
B o LAk e i B AR AR AE AL 2y,
ELPE— , BE AR TR R M — - PIr A7 [+ 3 R AE I
A L1 RIS

5l 2. Hov=kh+r,0<r<<h, W x[+1]+
y [+hliE GONs 1Tt AT 50 B & 1 [+7]
MRS B AR W R R e (1] +
(yFR[Ah]RT 80 B0 8 v B L+h] 8 e i 4
PEAZ.

. EME

(D e HHN 2 [+1]+y [+h]E G(N;s1,h)
N0 B 1 AR P B R B AR TR =2+
yh(mod N) (Hi 51 H 1 18) ACA v=kh+r=Fkh+a+
yh(modN)=z+(y+E)h(mod N), ik = [+1]+
(y+RL+h]2 0 B v YRR

max{y’,i=1,2,¢"



538 it "

Bl

¥ 1 2008 4

(2) ZR B AR, & AA o [+1]+
(y1 = [+h P& 0 B v BRI 20 + (1 +E) <<
r+(y+o=x +y <oty B 1R 2 [+1]+
yil+hlE0 B r R, A 2 [+H1]+y [+h]A
O E - MERERA. XS M&AMTE, J
x [+ 1]+t [+h1E 0 2] o (55 KR

(3) JeL+rlib e me i A s RS . IO
o [+ +R [+h]JE 0 3 o [ +AJi e i
WA 2+ FR) =2+ (y+R)FHH v, +E>
ytk=y >y, e B 1M 2 B IEH A o [4+1]+
yi [+h] 2 0 3] r WA, T o [+1] +
y LHRIARGE 0 2] r L+ IR E R AR X 52
AR IE BT« [+H1]+ G+ [+r]E 0 3 v
(8 C4-h i A S o it A2

ook

(DR, WAl 2 [+ v+ [+h]kE
G(N; 1, mH M 0 B o [ +-h )i 6 5 50 B 42
i v=ax+ (y+k)h(mod N) (31 B 1 1) LA v=
kh+r=>r=v—kh=x+yh(modN), Ll = [+1]+
y [Hhr]JE 0 2 r MiE1E

(2) F M, AR, & AA o [+1]+
yl+hliE o B r MEREEE N 2 +y<aty=
o+ <<a+(y+R.BHFIHE 1T H 2 [+1]+
(yi HR)[+h]2E 0 2 v MR, Irh « [+1]+
(y+R[+hIAE 0 B v Y AR, X5 B H &
X & x [+1]+y (Al 0 2] r i IR

(3) e[ +rli e A s IR . o
i [+ y [Hhl5& 0 2] r 19 [+h] 3 1 5 i i %
B ety =xFyAy>y=>y +Ek>y+k.H
SIH T RS 2 B UEB A o [+ 1]+ (o R [+h 0
oo W L+nl 0% B M B2, fir Lo« [+1] +
(y+R[HhIAE 0 B v ([ +h] i i i de 16 42
XHCMENTE Em 2 (14 y (Al 0 3 »
(8 C4-h i A S o g A2 HEEE.

SCHRLL e Sy VUEB G 3 3, 48 08 7513 2,
S P 2 A Z5 90 FIUE W 02 4 = 0 COUAS SC88 7 1)
FG| B 3 45 IE . F B R R A R B D e R B L
515 2.

e S 2 A 38 2 AT, DT AR O BT BT AR
v R AR AL oK 0 B 8 r(=o—kh) Y
[ 4-h 320 00 56 d5c i 5 A (1) i

513, & [+1]+y[+rlE o5 i L+n]
AR e B, H 220, M (e — D [+1]+y [+4]
S0 B i—1 WL+h i e i g A%

i ¥

(DR R 2 [+H1]+y [+l 0 5 i 1
[+hrlihtt e E i N i=x+ yh(mod N) (|
FIE1 ), VA i #0, 240, M i—1=a—1+
yh(mod N) L, JF L (x— D [+1]+y [+Ar]E0 5] i—1
[ A% 5

(2) BRI I RAEE &5 (o — D[ +1]+
yil+hlJE 0 B i —1 WM AR W 2 — 1+ 3 <
x—1+ty=>x +y<aty. B5H1H o [+1]+
yil+hlE0 R i WEEE TP, 2 [+1]+y [+h]A
EOH i WRERE. XSCMEANHTE, B
(x—D[+1]+y [+rl)E 0 2 @ PR KR,

(3) Je[+rli e fe i A s IR . 0 A
(1= D[]+ [+hlE 0 2 i—1 W L+r]i L5
BAERE (e —D+y =G—D+yIFH v, >
v BTIH T AEE 2 B UEB AN o (1] [HAE O
B W EMEER T o [H1]+y [Hr] A2 0 B 4
ML+ e b B A2 X 5 B AR JE B
(x—D[+1]+y [+hrlE 0 B W+l
PEAZ.

BB 3 AT Y R R — R IR S e
AR ES 1 W+l e R E R Z

) 77 75 3 4 5 R IE5E.
R B[+ +y[+rl o5 i i +h]

AR i B4R ) 0 —> i+ 1 i [-+h ] AR e Joc et it
7 oxi [+ LRI

(D %/l Ii+yi+1§5i—lﬁ AY;+1Z<7I?T£E¢ s Xy —
ity =i

)Y x4y + 1> B 2,00 =0, y; 11 =511.

Forp s g2 0 B i+ 1 18— [ +-n [ 4 e fre
AN

AN E B UE W 58 4 A SCHRL T .

EX 3. FREAUT Y RO 50 X B A4 <4k
WO R0 BIEATH [+h ]300 e e i % AR IE 4k
& 0 FIEATHY B —[+h ] fe e A2

AR R IE R LA S SR AR A
TR S S s 5 SCERCT A ] RISR
O JIr X N B A 0<Zd<<h 35 [l A AR ISP 35 95 507
N 0<Zi<<h W, 0—i B[ +h ] fe R AR I
JEARS B i i =t X h(mod N) (0<<t<Ch) . #§
0<Zd,<<h Hoe=Zi, W5 (ead) o 3% 88 4, 02 T BB 119
T R R AR 0<i<h JEE NPT A
APRERY AR R i <o <li I w DU
Je 0 BVEATHY B — [+h ] 1010 56 e A I A2 9 I B2 2



3 TRz MR R L+ AL 5 T 2 s 539

osi o AT DA 40 R P A L

2. e AR E AR

(D ZEEFR a7, 0 2] o W [+hliifh s
AR s [h]s

) s+ Gy — i) <Tss Wiy AR IR F 5
WY, B0 B 4 [Had i i i R R
Gy — i) [+ 145 L] &N o & PR A7, 0
o, W +h B Se s B0 s, [+0]s

) XFF 3<j<<u, W0 F i, WL+hliliflE
AR 2 [+ 4y, ], HG =0+
w oy s WG ARSI R A O 2 g
fLHr e A AR R G — 4+ D[]+
Vi, LR s W) & AR 1 A7

3. HiE 0—>h WAL E A L+r]LSE
B PRAR P 0<Tdy <7y <+ <li,<<h J& 1 & 0 BT X
NFE O B A ZWIFTA I w A HEFH TSR, 0
TR a0 e B s B8 AR 4 i 2 o 1]+
Vi [+h], Zi, [+1] + Yi, LAhds ey Zi, [+1] +
yo LAhds WIRHME R A G <G<<ij ) o, f i, 2
HEE AT, 0 B G LAl e B RN
G—ita D[+ y [+rls2 j<<i. W0 2] j #
[+rlii e mh j [+1].

FI LR 10 56 1 d 0 B A% 342 SR S B BB
P28 5T s a3 p (=[N/RhJ(N = ph+g) DMK JE
K h B ER X R — DB g X 5 0<<iy <<
iy <o <ld, <ee<li <h J& 0—>h XN A1 w
AR R A A G o AT A A — A R R
S0 BB AT C+ad i 00 e e i B AR 43 I s
SiettteSiattte s 23X b AN IKE] A BE A I 4
Lislijsessslisoee sl s Ly i=max{ Gsi, 1) [0<;<w},
L, = max{ (sij —O—Zij )0==j<r}.{E:s;, =0.

HIE 1. £ GIN; L. A E 0 BT EA S

Sip 98,0t

v(0o<N) [y BB R KB [ =k+s, +r—2]L
Hrvo=kh +r(0<r<<h),i J& r B @ BHE
CHESEE T AT IR K EAE d=max{p—1+
L/l’p+Lr}‘

kWﬂvﬁﬁﬁt’t;s,,_%ﬂﬂE%*ﬁtﬁ,r—zl;}%
WA R s, W B — [ A 1k .
r—Zl;j%Ei$*[+1]‘ﬂﬂ%ﬂéﬁ’ﬂ. X 2 L A
[+l 720 S AR,

WL 2. AEGIN;1L,WDH.Y N=hX(h—1)

BF 0=~ AR 19 s 8 AT W 0 BT S
Ho(Oo<N)IEBRERKE [=k+r,. L v=
kh=+r(0<r<h). WML ) HIE d=max{p—1+
h—1,p+qt, Hh N=ph+q.

Wit 3. 7EGN;1L.H, Y d>p+h—2 K,
MTE 0—>nh N R DAAAE— A AE P55 87

. R O—>h WAAETE B P57 207 0
d=p+h—2 M5 d>p+h—2 5FJF. Ll
d>p+h—2 0, WALE 0—h NEVHEE—DIEF
(CRED-

C+n]ih e S48 T LI 1 — > B R ——
P FGL ) p(=LN/RDAKEN h 1955
KX B — N E R ¢ MIXEFRN p+1 BATF,
SRS Y AR A AT O T s A AEAT
W2 qA].

P IE T

(D p+1 W T FO<i<p) mAMKK
EELy/Ton

)N F F (0<<i<< p) Z (8] X B 5 A5 g,
vy s up (0 <<h— D — IR RiE R K g —
AT FH) 0<j<q;

M oq=0 B IR AT 4 g7 0 B R A
LB, AR —FFm LB, 51%
Siny LB BB A — K HJE 0 sl 3B )7 A
A AT R S S ] DAAS B — S R
(D) thyth+1,++, (t+1Dh—1 3X h AT 5 2 I
JPEEAESS ¢ AT F B H A 0<<:<<p—1.3F H ph,
ph+1,, ph+q—1 WFEELES p WATF L.

()W i(0<i<p— DRI T E& j0<;<
h—D WL +h e R g A e [+ 1]+ oy, [0,
MEE i+ 1 ARATF ol 5 i C-hd i f S o5 o g A2 2
xi (114 Gy + D[R]

()W (ORI ¥F L& Wl+nrlifh
Fol R AR I oy L1 4y [HR] W5 AT T |
M1 R e i B AR R (o + D1+
vy LR Hed R TR — AT 22 AL

[-h 304 5 342 1 B 3R] SC ik 1.

4 [+hBEEFSEREEIH
i Visual Basic6. 0 Fil SQL Server 2000 % F& 3k

SCEL R e FARR R B E . ISCER (L]
DL(39.,17) (3F : 7% G(39;1.17), L A ED R 6] »



540 Hom

Bl

Eilg 2008 4

L
&

B) o o B A ) — b 2 [ A — AT LA L.

G{(39, 17)F “TITT%”~ M?

AfriirEirh
STriiv=s+h
Z[+11+5[+h

== al+11+al+h
S= S[+1l+al+h

TT% ==

TT ==

[V A S

==
5
5
=5
+
==
==
==
s
75
%
=%

of=[r[ua]a]e]<]afo]=]=[=[~ ===

A
PSPt e
7
i
I
]

Bl 1 DL(39,17) =3 [ f“MT 27 (—Fh i LB B

5 Sl+1[+rIRiaFERMBA LR

YEE A SR L9 I fe il T [+ +R]00Gh T2
R A 3 — b 2 AR ER I TR 2 i
T HEL.

[+hT e FAR R 1E 55K 0 B — 4 i
v B — 4% 5 B o S % AR — L+ h ] 100 000 5 o R B AR
DRBRAR L s FLRE R T 9, PR AR s L
JE S LA s HOGHERSR I 0—h YR
HOW R HE N R a1 A S e AR K B
Ay Ly 3 4 5 R OR

[+ H-RB0GA FARHEMEE AR 0 BB A 15 i
(14 BT AT o i 6 A R AT A R 5 S B O [T
s TR A A R E [+ 1R Hok
SRR AL 5 )Y S W 5 TR 3 4 s BT AT
T B S A MK B2 T DA LR AS

[Hh 13 1 5 4% S s 1Y 848 UGS & b
KA BN R 25, AN A AR B AP 1B B ) 45 A
MUER LA B i W2 e R T L1032 B o o
LTI HA XU 347 5K 4 S8 AR AN OE & 507 40 K
AR RUER I 45+ 30 3 5 Al B 67 25 K 8 XU R 2% 003
AL 4 R 45

[+h 15 542 SR s 4% B — 4> B LA 7Y
Tl p KR A TR KR g 1
(IS0 R N I AV | SR O B e P o N o
FEAT AT Z 8] A A i AT TR AT B L
R BORIY AL B [ s H O Y Y I o B
B s A 1 22 B R RO R AT R A s LR AR
S f L AR AT AE B A O AR L XA R [ E
F T HRER AR A SRS DL E #Y.

(1R IRGA SR s A 21— BT
CIRBEFRT 1 IR IR IR AR SR L 3
ABER AR R/ VBB B AR B BEOR i H 0
FIPR A B [ 5E 5 [R) R R0 E) O 1 BE B A A5 L AN [R] 2R

ZIE AR R C R FEN LA A
AR HRAE MR FR rp i B 5 WUFR I 4% A% il S T 3R
B0 A T L I A L TR T B B
TE Y.

ML E IR ERF [ +h [ 5 T4 s 7 2
SR VEBE AT SRR AR 18] (A7 T 5 A oy
23 8] s [T A-R R0 4% SR s A7 i 15 i 3 IR
%, LS H T D FEI ).

T AT LR U 1 A A A5 () fig L SR e BRI
BBl 25 14 7 [ £

MSEBLA BEF A BB 5 SQL Server S fifk
F s L1 X 542 s 5 75 ) S B

6 S5&% LEELHLLLE

MY 3 L A-n ) 0408 S foe 6 o A8 (L 1) A JBE R 3L
(R 1A e 542 SR s A5 21 (Y BLULRE B2 “ AT 47 5 E
N AL B A BE SR L [ 4R AR S AR S
RN WA RUE —FRB B LB IL . B BUEA S
THRIX R 58 L FLR S HMH. 258 L B Ik i
R X DRI XE 5 42 B DU ) T (L TR0 00 19 4% 1 EL AR AR
XA H L Y A AR X2 5L b 2543 )
N RGN 2 RORAT AR T35 XUER 0 25 1) B A28 AR X
PRIHE COL B 1) DTS R B A BESR U A 58 L B B
WA AR E SR s B LR L2 AR 2
(9 AR AZ (9. (H Y 5 B A A R, 1R 4 L
JE FLRAR Y 5 1 o Ly 2 Bk A2 195 BT 9 LB L2
LT B FO Py i 3 2 AR ALY

A B UL B 19 L JE B 5 4 3 {EME DLSR L B
s e Beny L I U ME LA 3 (H 5 SR L E A% 5 7 3 4R
A XA AR 2] ) — T

7 XE[ 1R EIEIR

(1) SCERLCT T rp [ 41030 000 5 d i i A2 R SOA
e, AR (1 K e B AR, 53 4h, (1130
I 5o e S I A B A W 5 L. AR SO [ +h i e SE B
Ji AR A B RS AR S E LR i S [+l
AIE A SE 113,

REX 4. BSR4 10 30 0 o d e i A2
SE SCHRN B B A (1 T MR AE RiF BIr A LR AR
URAE G WBR LR 9 5 719 a5 0 B Xt 07 A 33 5 -
0 FENR R —[+ 1R e =0 B el h—
[+h ]k fcd A2 =0 BB ATA9 [+h ] 1 18 5 5o



3 TRz MR R L+ AL 5 T 2 s 541

7#=0 FIEMT 11348 5 e i 6 12

DT —1 03 1 e e e 6 A28 AR [ +h ] 00 4G 2 o e I
BRI YT AANR TS AR, WE M +1]
NI Ey DA S5 B AR TE O FR 5 24 1 R
PO ) D T2 S R IR WU B A Y I =
St IS NPV R T 5 ¥ i S | e
M FEIR 1B L.

(2) SCHkC1 ] i B B8 2 45 3 FiiF B #B 2 4 i
), 1A G B 2 AU .

Wo=kh+r,0<r<<h,x [+1]+y[+h]RE
DL(N ) HAT 50 2195 45~ i [+ 1] S i s
AN 2 <r,y=k.

58 a<<r R IEH YL E B O AR I 6 5 (H 25 e
y=k SRR E SRR - AERX 2+ k<
x+ k=1 h JETCIEHM N . BRAE h<<0, XA A5
S HE S5 I8 10 SCEE S T LSS IR AE A 8. T TS
R B) — A

DL(39,17) Bl v=238, M| k=2.,r=4.0—>4 [y
[+ e e i 42 SCHR L1 T i 1 2 43k ok
4 [H1]+0L+17]. B0 y=0. B R, y<k. N 456
y=k SR,

(3) CHRL 1 i 8] B 3 4538 1E 1 . 3iF B 2o 2 2
FETR Y.

JESCH I 2 H y — k=07 XA a1y S
0 %) v ) — KB A IE 0 ] r 1 — 5K BR 12,

8 B &

SCHRLT I3 1 (41030 00 ol d S B A L AR ST
[Hh 1A e 542 S ms s e b B SCT [+-h ] il
Jed RS 13 AN D IEMLEEIE s T ARG
WUARE T —— AT 2 — BT 19 a5 R i B 50 A
Al F e 4e L JE FLAISCHERLO T rp i R e 307

2 % x ™

[1] Chen Zhong-Xue, Jin Fan. On the [ +1]-link prior shortest

FANG Mu-Yun, born in 1968,
Ph. D. candidate, associate professor.
His research interests include software

testing, software reliability.

path and optimal routing for double-loop networks. Journal
of Computer Research & Development, 2001, 38(7); 788-
792(in Chinese)

(BR80T 3. OUR T 2% [+ 1130 G e oo 8 i A I L 542 3
We. HEHLT 58 5 & JB . 2001, 38(7): 788-792)

[2] Feng Fei-Ling, Jin Lin-Gang. Characteristics analysis and
routing control for a class of double-loop networks. Chinese
Journal of Computers, 1994, 17(11): 859-865(in Chinese)
B EFS G RN, — ZE0UER B B R AE 70 B B S AR 42 1. H 5
Bl 1994, 17(11): 859-865)

[3] Raghavendra C S, Gerla M, Avizienis A. Reliable loop to-
pologies for local computer networks. IEEE Transactions on
Computers, 1985, C234(1) . 46-54

[4] Guan D]. An optimal message routing algorithm for double-
loop networks. Information Processing Letters, 1998, 65.
255-260

[5] Wong C K, Copperhmith D. A combinatorial problem related
to multimodule memory organizations. Journal of Association
for Computing Machinery, 1974, 21. 392-402

[6] Liu Huan-Ping, Zhu Yan-Gong, Yang Yi-Xian. An algo-
rithm for finding the shortest path in double-loop networks.
Journal of Electronics, 1999, 21(2): 202-205(in Chinese)
- R IE S A7 L. IR DN ) 1 o 5 7 16
Wk TR, 1999, 21(2) . 202-205)

[7] Xu Jun-Ming, Liu Qi. A type of infinite families of 4-optimal
double loop networks. Science in China (Series A), 2003, 33
(1): 71-74(in Chinese)

RBR W5, —28 4 BOERUER P TE IR, b E A= (A #D
2003, 33(1): 71-74)

[8] Li Xiao-Ming, Fang Bin-Xing. A fault tolerant routing algo-
rithm for optimal dual-ring networks. Chinese Journal of
Computers, 1990, 13(7): 549-552(in Chinese)
(ARBE W], 515 2%, — Tl 3 F g A ORI 1) 25 5 i b B 0. 1
BHLEHR . 1990, 13(7): 549-552)

[9] Fang Mu-Yun, Zhao Bao-Hua. Method to calculate the di-
ameter of undirected double-loop networks G(N; +1, +s).
Journal on Communications, 2007, 28(2); 124-129 (in Chi-
nese)
iRz BOR AR — BB 0 TG 1 SR M 4% G(N; =1, £ H
TSR AR TJT B, B A5 =R, 2007, 28(2): 124-129)

[10] Li Qiao, Xu Jun-Ming, Zhang Zhong-Liang. The infinite
families of optimal double loop networks. Science in China
(Series A), 1993, 23(9): 979-992(in Chinese)

(€ i I SN X7 S N CE P 3 L p S e
(A %), 1993, 23(9): 979-992)

QU Yu-Gui, born in 1946, professor. Her research in-
terests include software environment and communication pro-
tocol.

ZHAO Bao-Hua, born in 1947, professor, Ph. D. su-
pervisor. His research interests include software environ-

ment and communication protocol.



542 it "

Hl

S

Eilg 2008 4

Background

Double loop networks have been widely used in the to-
pological structure of computer interconnection networks and
communication systems. Many researches focus on the fol-
lowing two problems: (1) constructing optimal double-loop
networks G(N;1,h) and G(N;r,h), and (2) optimal rou-
ting algorithms for G(N;1,h) and G(N;r,h).

In the past five years, the authors have simulated the
L-shaped Tile for G(N;1,h) and G(N;r,h). The authors
have proposed [ +1][ +A] routing strategy for directed doub-
le loop networks and undirected double loop networks.

This paper discusses a [+h]-link prior routing strategy,
that [+h]-link is chosen prior until it is not favourable, then
[+1]-link is chosen. The shortest [+A]-link prior path and
the bamboo raft (a new kind of L-shaped Tile) for a double-
loop network are obtained. There is inferring relationships

among nodes in the bamboo raft. The diameter of a double-

loop network can be derived from the shortest [ +h]-link pri-
or path. VB6. 0 and SQL Server 2000 are selected to simulate
the [4A]-link prior routing strategy.

Chen Zhong-Xue discussed similar work like [ +1]-link
prior routing strategy. Compared to [+1]-link prior routing
strategy, [ +h-link prior routing strategy is well understood
and induces a new spatial model called bamboo raft (a new
kind of L-shaped Tile).

The [+1][+A] routing strategy proposed by the au-
thors is fixing path then seeking nodes, while the [+A]-link
prior routing strategy is fixing nodes then seeking path. The
traditional L-shaped Tile is difficult to be constructed but is
easy to calculate the diameter of its equivalent double-loop
network, while the new L-shaped Tile is easy to be construc-
ted but is difficult to calculate the diameter of its equivalent

double-loop network.



