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ABSTRACT

In this paper, we investigate the performance of Fast Reservation Protocols(FRP) for burst-level bandwidth allocation in ATM
networks, FRP schemes can be classified into delayed transmission(DT) and immediate transmission(I'T) methods according to
reservation procedure, or into blocking node NAK(BNAK) and destination node NAK(DNAK) schemes according to NAK cell
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generations when burst blocking occurs. We derive an analytical model based on the Erlang loss formula for the mean burst delay,

burst blocking probability and throughput. We then discuss the dependence of these performance parameters on propagation delay

and the number of hops.

As results, we show that fast reservation schemes are more desirable in LAN environments with small number of hops. For

higher propagation delay-to-burst duration ratio, the FRP/IT method gives better performance than the FRP/DT method, since the
FRP/DT scheme has a limited achievable throughput for fast reservation traffic due to the unused bandwidth during REQ/ACK

cycle.
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Fig. 1. Bandwidth reservation procedure of the FRP/DT for multi-hop case.
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Fig. 2. Bandwidth reservation procedure of the FRP/IT for multi-hop case.
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Fig. 3. A source-destination pair with H hops.
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Table 2. Maximum effective link utilization according

:BNAK
: DNAK

@

o

>
b

M=10, 2Hu =01

m
Offered T‘raﬁic, G/M ‘
b) FRP/IT

AE 5

The impact of the number of hops on throughput for the same end-to-end round trip delay

g B2 #A719] dste) ME Hd) YA o] ¢ 42 (BNAK, M=10, H=3)

to the end-to-end propagation time and

the mean burst length.

WAE A7 (Top) 1 kbytes | 10 kbytes |100 kbytes [ 1 Mbytes
ZFA7 ga Hol (890.4 ps) | (8.862 ms)|(88.36 ms) | (883.4 ms)
LAN 10 km DT 7.78e-1 9.33e-1 9.75e-1 9.89%e-1
(50 ps) 1T 8.60e-1 9.43e-1 9.76e-1 9.90e~-1
M//\N 100 km DT 3.55e-1 7.78e-1 9.33e-1 9.75e-1
(0.5 ms) IT 6.86e-1 8.60e-1 9.43e-1 9.76e-1
1000 km DT 5.76e-2 3.54e-1 7.77e-1 9.33e-1
(5 ms) IT 6.17e-1 6.86e-1 8.60e-1 9.43e-1
WAN
5000 km DT 1.22e-2 1.07e-1 5.00e-1 8.47e-1
(25 ms) IT 6.17e-1 6.17e-1 7.48e-1 8.93e-1
¥ g BNAK wie] DNAK 2} of v A 2, Azt Ao v g Frot ¥
% 7P FRP/IT 94l FRP/DT #2&et of ZAelA e BNAK 3 DNAK wiel $d% 23 g
2 A%E HRE ¢+ U FRP/DT W42 U9 % 7t ¢ st
ks A% REQ/ACK Ateld <t A% U9 %& 3 2% 9ele 4 wae ewEsR AT o E g
F8k7) wigel, Ao 7~]°“’°] 7t me} FRP/DTE =g Jvdehda slorm, $&o YT AY
FRP/IT A ET 28 & sle Al HAE 48] 9 WHE ALgEhE 7“"] FRP/DT %4 =8| EH"!—1
Wo BATE @ 4 U0 ww. FRP/T BN Wz 94 Bee ¢ 4 o a2y, FRP/DT %
wo el ok Am o]l MAE 7)ol ¥ o]4to] dA BHlse A tﬂ‘f‘%%
HE A Ade Rag A%E 29S¢ g 2 48 & A% best-effort A¥]2et o] Y ES
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Aol FRP/IT wjol wig) 43 F4asg & & ¢
th o8 So] WAE AVI7F 1 kbytes) A$ F2
23 Zol7tk 10 kmolA 5000 km& HolAe A%
FRP/DT W43} FRP/IT wele] Hul 32 o] & A&
of ztzt .78, 0.86°1M 0.01, 0.622 zAHo]
FRP/DT W49l &3 o] & Ago] F43 woldg &
& 9tk ol ol FRP/DT #Wae 4% s
Ad o WHAE 7139 vle} wj§ o Ede W,
FRP/IT W2l & nxzte] i As d o 2E
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v.dg B

2 =@dide ATMEAA H2E &4 gigE g9
£ g 1% dof T2EF Y5 g EHINY. 2%
o Z2EFE 4 Axtd gzt FRP/DT Wi
FRP/IT W4og v + on, ¥z F74
NAK 4-& #4471 F4d et BNAK#S DNAK
WAz v £ Ut & =EdAe o5 A wed
da HE HAE AdH H2E 27 & a8jn o
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b e B Aded B¥sdd. 2 Ay Adn
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¥4 A3, FRP/DT7} Ast Ao o] 9zha ¥z
& 293 FRP/ITe st Ao Frlebizds H4
FEE BAYE 4 5 Uy An Ado] H2E 7
It w8 #4% FRP/IT7F FRP/DTEM of W& 4
T A%E 7M€ @ 4 UUT. WAE & BHAA

F Z71e ¥EE Egted, g Ao FUH A
F47t S5 o 5 S AE F USFE L F
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