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Abstract:  Input queued cell switch has the advantage of

same bandwidth of buffer and switching architecture as that of inputs

and outpus. But the head of line blocking in input queued switch limits its throughput to approximately 58 % . If VOQ queueing polr
cies are used with some cell scheduling algorithms, the 100% throughput can be achieved. This paper quantitatively evaluates and
compates the performance of three scheduling akorithms: PIM, iSLIP and LPF.

Key words:  switching fabric; router; queueing system

[1] ,
N (N )
41 , FIFO ( )
(HOL) , 58 6% .
N  FIFO , FIFO
HOL. : PIM ( Paralell lierative

Matching) 1Y iSLIP( Lerative Round Robin Matching wih SLIP)!?!
LPF(Longest Port First) *!

2
1 VOQ . Ai(t)
i .
i, JOISjSN),
i Q(ij)( L(ij)
). A(t)= {Ai(1); 1<i<N)

1 1999 04 12; : 1999 06- 20

, 2)\,'4/< 1, Z)\v\,j< 1.

100% . ( 2), 6=
[V,E], V (I J,\II=1JI=N), E
M E ,
. wi,j R PIM
iSLIP w;,j 0 1, Q(i,j)
: LPF wi
21 PM
PIM [1] )



97
( )
Input 1 PP gt
4, O, ,—Eﬁ'ﬁ %)\iﬁ:‘ﬁill;%f&ﬁ?mﬁ?ﬁm,?yktiﬁ%]% i L 1, 1=1
A (Q ? . J output | 1 s 0“ £ al=1
— w T E Wk R Vo EE
: [nl:iuvt {V . .< : g2=1 a3= ° °
AL s % lodtpu (A o—ve
_L.(@——I: _I—O—E’ t N K: "b‘, - -
1 VOO 2 VOO 3 iSLIP
3
22 iSLIP VOQ (16x16)
PIM , ISLIP s PM ,
) (1) .
PIM 1 .(2) 31
R Bemoulli s
s 4 PIM iSLIP  LPF
gi 1( N ), . PIM1 PIM4
1 4 PIM ; iSLIP1 iSLIP4
.(3) 1 4 SLIP s
( ) PIM 60% , 1
, ai I N iSLIP , ,
) 100% . 4 PIM iSLIP s
3 . 1 . LPF 08
1 2 2 iSLIP - PIM.
1 2. al a3 2 4, 32
1 1 3 ON/ OFF s 20
3 , 1 2 , . 5
1, g2 , ) >
) ,PIM  iSLIP( 4 ) ,
0.95 LPF
> 100 zliigHJi@: ; / 500 SE-357 6 ZE (cell)
, 80| (cell) E ) P/ 400
v N2 o ; lSUP\;-LP’E/ 300} A KHE=20
a0 PIMI_E PIM'A',.-':: Iii 200 iSLIP
23 LPF 20 g_."_,.ig’m! 100 '
LPF . Y E— 1.0 o5 L0
oy A Fgf AN
Ri(n)+ Ci(n), Lij(n)>0 4 5
cwij(n)= , i
' 0, Lij(n)=0
N
(n)  n Qi Ri(n)= ZLi;(n) 33
J
N 4
i on :G(n)= 2Lij(n) PM  iSLIP
J Si,j ,
n i . Sij
(n) Qi ( To00%. 6, -- 8(8>0),
(n)=1:  .Si,(n)=0).1PF 2
N N 1 2
2Sij(n)=1 BSi(m) =1 . ES(n)wis(n) mAzi(n)  Asan) ( (5= 9%
= 1= L]



98 2000
Ly, 1(n)> 0 Ll,z(n)> 0, }w.x:ll,::%'é
1 23 3
( 1,750
=L [ 1] Andeson, T., et al. High speed switch scheduling for local area net
2, 3 2 ® work. ACM Trans on Canputer Systems, Nov. 1993: 319~ 352
), s 6 [ 2] Karol M. J., ¢ al. Input versus output queueing on a space division
] 2 1 packet switch. IEEE Trans. Commun, 1987,35: 1347~ 1356
3 ( 2 [ 3] McKeown N. Fast Switched Backplane for a Gigabit Switched Router.
_ 6)2+ [1- (;__ 5)2]= 1- %(% (3% 3 ) http: // tinytera. stanford. edu/ ~ nickm/ papers
6)2 1- 26 = 26> 1 [ 4] Adisak Mekkittikul, et al. . A practical scheduling Algorithm to achieve
’ ’ 100% throughput in input queued switches. IEEE INFOCOM 98, San
- :1)’_( é_— 6) 2, 6< 0 0358, 1 Francisco, April 198
100%. PIM , LPF
1962 , 1988
’ ' 4 . 1989 199
100% " .
4
PM s R iSLIP
2N B
N ,
LPF s N 1986
LPF .
1
63%,
PIM
B 100%
iSLIP 100%
. «gg3 )
LPE 100% G » CISDNGATMY € IC y (B
ISDN& ATMF LANY
5



