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Abstract This paper uses a formal analysis method to analyze the publish/subscribe real-time performance by PRISM model checker, which is
based on the queuing theory. Experimental results show that publish/subscribe has better performance compared with traditional communication
mode in terms of message response time and message transmission reliability. The experimental model and method not only can help improve
publish/subscribe, but also have effect on adjusting publish/subscribe system parameter configuration.
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3 cmdl cmd2 cmd3 3
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4.1

1) (send_speed)
(packets/s)
1.000~2 500 3]
2) (message_size)
(MTU)
1 500 Byte 1 024 Byte
3) (lan_speed)
100 Mb/s
100x10%8=12 500 000
(4) (init_t)

(5]
(5) (process_t)

(5]
4.2

module Publisher_Middleware_Queue
1 cmdl, 1
[cmd1]emdl_waiting<MAX_cmd->1:
cmd1_waiting'=cmd1_waiting+1;
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@
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[forwardecmd1]emdl_waiting>0->1/(init_t+message_size/lan_spee
d):(cmd1_waiting'=cmd1_waiting-1);

1 3 1 2

[forwardemd3](cmd1_waiting+cmd2_waiting=0)&
cmd3_waiting>0->1/(init_t+message_size/lan_speed):(cmd3_waiting'=
cmd3_waiting-1);

endmodule

module Subscriberl_Middleware_Queue

1 1

[forwardemd1]in_waiting_1<MAX_bout->1:(in_accepted_1'=true)
&(in_waiting_1'=in_waiting_1+1);

1

[done]in_waiting_1>0->(1/process_t):

(in_waiting_1'=in_waiting_1-1);

Endmodule
4.3

little

Response_time=(cmd1_waiting+cmd2_waiting+cmd3_waiting+in

_waiting_1+in_waiting_2)/send_speed,;
PRISM Rewards

Rewards

rewards "time"

true:(cmd1_waiting+cmd2_waiting+cmd3_waiting+in_waiting_1+
in_waiting_2)/send_speed;

endrewards
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