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ABSTRACT  In this paper, we represent an improved algorithm of performance evaluation for communication protocol,
It is an algorithm that analyzes Extended Timed Perti Net models including time which have been successfully used to
model and evaluate the performance of distributed system,

While Timed Petri Nets generally limted to free-choice and safe nets, our algorithm permits the construction of elegant
models of restricted concurrent processing. Furthermore, to reduce the state space size of Timed Reachablitity Graph, we
improve the algorithm by using Maximum Firing Rule and sets of simultaneously firing transitions,

Procedures for constructing of Timed Reachability Graphs and analyzing are presented, and we demonstrate the usefu-
Iness of this algorithm by applying it to the analysis of the communication protocol,
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II-1. Timed Petri Net
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State P1 Pg2 P3 transition RET probability
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2 0 1 1 tl (t3 :6.73)
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X < — initial state ;X. state <— ready
While at least one ready state ;Y DO /% Y !a set of ready states %/
IF Y is duplicate of an idle state in Z then Y. state <— duplicate
else /% Z _a set of Y’s successor %/
find the set of enables, E, in Y
find the set of satisfying definition 1.
let the set of satisfying definition | be the MFR conflict set
partition the set of firable transition into firable conflict sets
let the set of selectors S be Cartesion Product of firable conflict sets
calculate probability of using each selector s in S
for each selector s in S do
find the transition(Ts) with the smallest RFT and satisfying constraints in E
IF there exists MFR conflict set then
find Type--I(m)
create new pertinent state Z from MFR by firing all Type--1(m) transitions
else
endif
create new state Z from Y by firing transition Ts
subtracting Tmin from each RFT in Y
remove tokens from input place of transitions in s
add tokens to the output. of transitions in s

Z becomes a successor of Y ;Z. state <— ready

enddo
Y. state <—idle
endif
enddo
18l 3. TRG 74 ¢ g dxaf s
Algorithm for Constructing TRG,
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2] A9l A 3kA7ke B % oloj X} R,=Pr, 3R, je1(i)
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A o] (flow control) e} = A A 01(congestxon

control) & P Hele] meialg 98 HHstl
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- ©

t, : select a packet te :send ACK
t.  : send a packet te - receive ACK
t, : timeout for retransmission ty, : transfer ACK to sender
t, . accept a packet from sender tp : ACK loss
ts, ty3 : flow control in the network ts : accept ACK from receiver
te, tie © congestion control in the network
t, : packet loss
. D84 edd 2ze g 9d
ts : transfer a packet to receiver

Model of Simple Protocol
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b,=13.5/1002+79.7 / 1002+ 13.5 / 1002=0.
1065
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0.8876% 1+
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H2 Edxde 44
The Attribute of Transition,

transition delay probability constraint
1. 1 1 1
2 1 1 1
3 1001 1 P9
4 135 1 1
5 797 1 1
6 79.7 1 1
7 135 0.05 1
8 135 0.95 1
9 135 1 1
10 135 1 1
11 135 0.95 1
12 135 0.05 1
13 797 1 1
14 79.7 1 1
15 | 135 1 1
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