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ABSTRACT

This paper proposes a mulistage interconnection ATM switchng nelworl withoul inieral blockong, The [irsl 18 reciealaling
shuffle-exchange network unproved on hardware complexily., The next 1s comnected 10 Rank network with tree struciure,
In this network, aller the packels mansferred to the same output ports are given each priorily. only a packer with lughest
prierily is sent to the nexl, and the others are vecirculaled 1o the frst Rearrangeability throngh decompeosition and composition
algoritho s applied far the transferred packets u1 banvan natwark and all they goive at fnal desunations Ta anatyze throughpu!,
wating time and packel 1oss tabo according o Lhe size of bufler, (he probabibties are modeled by a binormial disuibution
ol packet awrival,

.M B $99% e 4598 YEYAR YReR 4 3
g2 TS FTR6,10) olE mH dEFE 4
At ol Fek @E Uk A 24, & TFa, vl E2EE 8 A7 sd8e AFA77
& ATM 2925 A% A-17F &do] AFH A4t WIES7] S sl el =5 A g
M,6,80] o154 3ds 293 7= 448 4% ¥ 4" EE F2 oE50E VIS H EER 7HE
Ao god FE R WE BikAe] AaFd A el 4EH 225 %EHOW-.
s 2 =2 Ydgam s Wi EaT Add 23 e AZAE HERRS Al MEHET FE
TS e n i Ans g e A}%E.éla‘,:%w[e‘l o5ie Xl Aee g U 2
TEHT 1999 29 59, R 20004 19 129 A2 A2 R mepd Hzles S5 2



1050 Bl=EEMHEISE =ER] Hr H6=20006)

AAl7) 3, gk ek Ee] a9 HIEE A7)
7] HEhe] gBAE £rd v 7 dd £22
SrkA ALY, RE 283 REd WEE dASA,
b i A s B i B P e 2 L B
oo A=Al TRE AETUEL oHF 42
A7) 98 Bt sorl-hanyan FEoltHE-7], o] ¥
H= digk YEL =2 9 Batchers] hitonic sorler =
T, dFle] FH7] Fihd) wel AEE F A3

2os4q UY Fu 242 AEsd)

o

i

28 =

B A AlelEl A$F sorlerd] A% S 79
&}7] -‘Hfiﬂ ta AdelAe FAE Aed shuffle-ex-
change?] WEHZE ol &8 0=, 7|&4 sorlero] H]
gl sedel 3= welA e ghed woh w2
EGTFE = w9 HEHIE FAed 4 £4
2 AT F FEE ddlo] Aed HER @ o)F
A AefE= die voE Eoj7tA He 2 HF
o A 29 AT Fds= A28 5E] &
A =g Aoigdcl 2% A« @22 g By
£ AAx ®lrd o AR d#gk ) Ef 2
RHZ’EHC’ Azl Aekd vE £4 2 F gn
T2 olgEle UFE FE 247 AAE 298 A
Efmg Fguih

=5y FE, 2EeA 29149 AA JEHIF

&)
s, 3de dd dndsg 7edn, 4doMe
A% Age 4 248

o @e AW wel 27] Bl e YHs,

2. A2(A AZ UESZS HE TX

2.1 Shuffle-exchange YW EH3

o] Y ESAIZE Balcher®? sorler® A% shullle-
exchange HEAZZE 43lo] sl=slele] 278 Z
ole matrl duh AfAE Folel YEL HwE
e L= = {Lz‘;‘# T2 d9Agd o]xL Fat

AEpEE Ayl 23 U dae] T He

ILL}‘\
o
ot

2 ZA#dsz, 2 Yz L‘WEJ] geldl W3l g, L
olf AP =Yg 3=F )

Batcher?] 2z ]-;% shulfle-cxchange Lﬂ S
H 7y S o)A Rk 1‘ ]7] & ALHor Fyla

= m seriess AR = Balcher 2 C.orljng HE
Hﬂﬁ] &l AH l°l H & B} Ug), (G, ),

(23, 01, 10), =, (b Ims o 0, )% Zo] 24 7] W
otk &5 9, (29 N9 AL, N=8ot} kA
o] Afal BLUEE (i), (u. &), By 0, WOl 2E 63
g Az Aol "Hasd
change VIER| 2ol A Aade) FH a2 24 ¢
7 EY HEem 22 SO e+ yEYS
2 dZgn,

A2 shullle-ex-

it

LI

huffer \l/
s =M= T}
ST] 9]HII[ I‘I
sk 9]]]]]]: / L
Sly 9-:[]1]1[ 5
1 =M L
st =T H
=L = - —L_]— = 50,
st [T (| 80y

I S
SO

NARR%

(38! 1) a8 shuffle-exchange UEY 3R

22 =8|(Rank] HEHZ

0|7 shuflle- cxchangeZ2F6H 925+ 99 Ri9b
of EA2Z 047545 49 ROE 748 U
o]-3-8fo] Yo £ E 2

1N

o nHY EtE

Al left-song Y122 82 right-sond H| WE

I‘Ll

of 2 ¢ o
o
iy

w2 7S A (w)s 0o] =2 righl-son?l #F

Al left-sont 22 FHE LehIE 0elw, =i T

Z 49k 28 A2 4%y A e ohd) root =

ERRE b leaf 2R HEAZE 7b ‘?\]; R

el 23le]l 3 g Al w9yt @ok WA g o
Aol A 7lE=E w22 AusE wEe 48 3

(0, 00 if d,,,,gj::dm,:—lj-l-l
0, 1 otheruuse

(wlu,?g- w:u,i{;-ﬁ—l) =

olr], 471 1< m< logh, 0<,/<2" =10}

2= —L“:I TLI__‘D].I ]'H IB_-X'I L—TW%
leal node
Weozr = E Wnm pah



PHTR| A7

Z= 838 = s

(2= 2y ERFEL| £y HIERS
23 WiokD oM oHBanyan-Banyan ) W ES 2

o, bp1e MSBIL bp i LSBe)u), #74 282 ¢

g P rhes e 274 nEow By,
P{P}U} = {P;L-H,gj} {P.'u+l,2}+] },

o7|M, 0= ,<2P -1, Ok n—2¢t) k%=
o @A g JEITE 3F P, e kB uA o

He
e

£ efufaled, N/2°A1e] qige] aMde wgE HE
o2 FAE ke 252 Oid 2
& k I
Py = {ay, a1, -, QI,N,'2“—1}
ok 4 #
P, = {ﬂ’;uwz”)v ﬂ;(N!TH—l- 'ﬂ’wmwz‘)wi}

o71A, (&, af, -, eho)E K@AA] 25152

%2 LEl,

Definition 1 27(0~2-1)9) A4 249 v EY) w
g 7Y PaEE w49 e 2Few EeAr)

ilﬂ :"" H} E—% % E.l'tr] (bn 1 bn I brl Dbi—l .. bU)E']’ (bn-1
bu-z---bl'llb; 1 --bﬁ)‘c’ﬂ '1'11 '7—;—9_; "‘_ﬂ]}ﬂﬁl' Iqﬂ]}]
D5 P P bireld 4 glew el v g

HeEg Zohd 4o

452
=

e @ e Shufle-Fachange 8E0Z ATM 21K 1351

Deflinition 2 2'(0~2"-1)%] A& 27'A9 155

Z ¥4+ g,

Delinition 12 A &5 25 Pied 2719 T8 Py
o Pug, P 2719 0F Padl PpS 2 448
o}, gEale 2 Aﬂ.;s-]u.] HZ2Hog Ady 1EEL
Putgy Puciy oy By e B & 0] w]E)
A, Deflmtlon 1, 28 o] 2z &3] $), ]

A HEE ol M by GuENE, 2 bl bl

e AgeR Buw By,

of

Property 1 9wk B389 =4ds g gg 7]

32 wach

s (Po,li® E) dho, =P, i 4%).

Sl el AR = e, A2 1) and

[ ebuA @7 =1 VI by @av ] =£h,

E”;dd/\(fz (20 | — gk Y= ee“m/\@ pozr ot 1ﬁ2k)-

[ ei;dd/\ (2 k+2li_172k+1_2"” \/ l efrfa’ @ ZhJ = Giuen

Lemina 1 Bojd £%2 ik vE9a 3552
uz g H47hgsit

1. ¥
FASTE - I =

FaFE 27 ] S Aok, A
2l f wgde] met D= i< u—-18 MY ol ke g
AE 2 mrjelAlel A Fe]y] bo) TE b B £
Hoz AN, BT THAL o REH h E 317
NFW T, 2 2905 "ézé% —H ];] “]"]ﬁl 71]

L.



1952 SEERESE =R HIE RE=00006)

g Aadgoz l'dd d92gez ddye
Ael]

FoAA Al o W B S AL AHgE)
of Galgk ENAE 48 ARFEAL =g P
& FE W-uek OF U5 ad dELAL $E
flol 4AE gobd & =5 Auldsle Feit

Lemma 2 : Alo|H] &7} 0d W A49&Y 944,
T4 de a8 ddde e, 9@ W e
has) HEE|oae ek =slzie] o] ulck
HEA=ZY deez AdH9de o BE 270

A FEo] TAEA wed.

<EFH> AU EE el g Aojr]ER 7P
=0 Property 17 Lemma 1e]41# 3 n}xv} =
A" "WEE ALstn ‘U TeE FAEN

a2 o 2 un r&
me i e rlo -

Tl 25 flo] n®Eg 5 vk aebq [ gA oA

A B8E AW 8 TE @ BT BE

% gl

| Qﬁdd/\(z;ﬂ_lﬂ v eim@z'klf =e§i}eu
A9 42 the 2delAdAE $E0 Geg AvE
o} Wkt uicr MEHA I GAuE, 1 AHCA

2 B8 B2 & AW Er} Property 1<l 3]
B Mz vy BAC B2 29k gy ez ol

q EE AH]A

2
=
m
a2
1y
rlr
de
o,
o
trt
>4
1P
2,
=3
ok

2
of
Ty
2
L
rg,
b3
bl
o
ofy
ol
r
i

Procedure : =4 YR
begin
While 0 = 7 =logh - | do
/ packet transmission to each leal node #
dogn, s = RL
endwhile
while logh = m =1 do
while 0 < ; < 2"'.1 do
it (&"m, 3 == d;u 2!#])
/ the compatisen of nodes for weight //
Wy oz = 0
War 3y = 0

else
wy oy =0
W 34l = 1
the 1 3= ﬂ'llm, 2%
# lransmission to upper level //
cndwhile
cidwhile
while 1 < m < logh - | do
// summation of lolal weight from root to leaf node//
while 0 < ;= 2".1 do
Wynt, gy = Wapt), gy T Wiy o
Workl Yy=1 = W, 411 + W, 2
Wkl 342 = Wairt, 411+ W 71
Wael 1= = Wl a1 T Wi, 3m1
endwhile
endwhile
while 0 < = logh - 1 do
RO, = Hgen,; /f decimion of weightl //
endwhile
while 0 < 1 < logh - 1 do // pucket routing //
IRQ, == RO, )

8Ly = RO,
clse
Bl-; = ROy
endwhile

end

Procednre @ =9 YElE
/f Switch setting for banyvan network at each slage /f

begin

While y=7>1 do
y =fmoda,  To start fiom &y /
f =rc, /# dont care f

Upper onipii]] = xy,
Lower output[] = w,
Lenk_start = xg, /' (he imlialization (o0 Link_start /
While 1<,m<| M2"7") do 4 ¢ is stage //
If vy \==x,& v, F Link_start
/f checking lhe link connection //
Upper owp[] =x,;
Lower owput] = v,;
Else
Upper ompt[] = x,,;
Lower ovput]] = v,
Link sfart == x,,,
/f the newly initialization lor hink_stal //
endwhle,
endwhile,
end

Procedure : 33 217
/f Swilch setting for ban
begin
While 0 <7 = n-1 do
ron by, = by mod i, f To starl from 6o //
If con_tir, ==
goto upper animt

:l_ n[)&

nyan  network at cach stage /

Llse
goto fovrver cuipet ;
endwlule,
end
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