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Performance Analysis of ATM Switching Fabric
with Hybrid Shared and Dedicated Output Buffers
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ABSTRACT

We discuss a hybrid shared and dedicated output buffer switch approach for the design of ATM switching fabric,which requires
fewer total bits of buffering memory and facilitates single-chip implementations.This design method is based on theidea of adopt-
ing each advantages of the shared bus type with respect to memory access time and the shared memory type with respect to the
required size of buffer memory.We develop an analytical model of the hybrid buffer switching architecture by using the matrix

method to analyze packet loss performance.
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Table 1-1. Maximum capacity of ATM links in the design of a shared-memory switch-

ing element.
2n =93 38 F(N)
4 8 16 32 64 128 | 256 | 512
3 2%F
. 0.6 1.2 | 2.4 4.8 | 9.6 19.2 | 38.4 | 76.8
(Gbit/s)
o w2
A2 &5 353 | 176 88 44 22 11 5 2
(ns)
0.5 #» CMOS
7He &% 20 20 20 20 20 20 20 20
(ns)
+8 7hg o O O O O O X X X
Wi 2] bitW = 424 bits
3A £ V=150 Mbit/s
(O ks, x © B7HE)
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Table 1-2. Maximum capacity of ATM links in the design of a shared-bus switching

element.
2y 292 3 F(N)
4 8 16 32 64 128 | 256 | 512
F AR 0.6 1.2 | 2.4 4.8 | 9.6 19.2 | 38.4 | 76.8
(Gbit/s)
o] 2.2}
A~ L2 565 | 314 | 166 85 43 22 11 5
(ns)
0.5# CMOS® 010 |0 O] O O x X
T4 s A%
wE A bitW = 424 bits
A £= V=150 Mbit/s

B 13 Q%S UEIAT A vy &+
Table 1-3. Required buffering capacity.

o 293 B4 £(N)
4 8 16 32 64 128 256 512
2ERe
FZzAA a7He 60 90 110 120 130 150 150 150
%9 4
FE A
FeA 87 160 320 | 640 1280 | 2560
R
EYY o}]4-F 0.8, 4 £48=10° 1&
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Table 1-4. Required bits of memory and possibility in a single-chip implementation.

[ 293 A F(N)
T
4 8 16 32 | 64 128 | 256 | 512
ZEu Ry
TZeA Bg
2% 40 | 47 50 | 55 65 65 65
W e
(K bits)
(13 79 7} %) O O O O O O O O
TEW A
TZolA Hag
68 | 136 | 272 | 544 | 1088 | 2176
HH v rel
(K bits)
(13 78 715 o) O O X X X X X X
Wl ) bit & W =424 bits
0.5 ©« CMOS 71&715
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Table 2-1. Maximum size of an element switching fabric with the hybrid
buffers.
2 oe 2932 34 £ (N)
4 8 16 32 64 128 256
% }\E XI
0.6 1.2 2.4 4.8 9.6 [19.2 ] 38.4
(Gbit/s)
LIRER
AM A £ 314 217 134 76 40 21 11
(ns)
0.5« CMOS®E i}
. O O O @) O A X
T8 7hF
Wy el bit 9= W = 424 bits,
M £5% V=150 Mbit/s,
L=27¢
B 2-2 383 FHogelA AsE WEA7] Ae v W e
Table 2-2. Required size of buffer memory for the hybrid buffer switching archi-
tecture.
- 293 M F(N)
o
4 8 16 32 64 128 256
4 g
} . 110 170 | 300 | 530 | 1010} 1970 | 3890
F Wy F
Hag
W v Ra 12 18 32 56 107 | 208 411
(K bits/chip)
(13 +8 7tsdR) O O O O @) X X
Eefd g3 o] 8& p = 0.85,
A £4% = 108},
thf = 10, 1= 2.
4 bit slice #& 71 &
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