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A Study on the Queueing with Dynamic

Priority in Communication Network
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ABSTRACT  Messages which are entered into communication networks are processed according to the priorities
This study is concerned with one of those disciplines, dynamic priority.

manipulated by serveral queueing disciplines.
The priority is

We analyzed the average waiting time for the messages be processed by dynamic priority in queue,
variated by the message’'s waiting time in queue. The dynamic priority discipline can be classified according as me-

ssage have initial priority or not.
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Differences of above two discriplines were considered.
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Message priority structure.
Message Type Class | Priority
Acknowledgment Packets A Highest
Delay Table Updating U }
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Signle-packet Messages P
P ackets form Multi-packet M Lowest
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27} =2 ol Ax19) £2A75} H el A 2kol] B
S A4LEE AEYeh
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— @09 A%l el BT AFAH A2
4 Askel A Felol£A3E RAFT,

B2 22457 g RS Ao slAt
Average waiting nme without initial priority.

1
£ | Priority 1 | Priority 2 | Priority 3 | Priority 4 | Priority 5 -

00 { 0.0000E+00| 0.0000E+00|0.0000E+00 | 0.0000E-+00 | 0.0000E+00
10 | 1.1849E+00 | 1.1488E+00|1.1095E+00 | 1.0720E+00 | 1.0403E+00
20| 2.8627E+00 | 2.6766E+00]2.4838E+00 | 2.3089E+00 | 2.1680E +00
30 5.3144E+00(4.7579E-+00{4.2132E+-00 | 3.7484E+00 | 3.3946E +00
9.0482E+00 {7 .6798E +00 |6 .4303E+00 | 5.4407E+00 | 4.7337E+00
1.5062E+01{ 1.1943E+01|9.3404E+00 (7 .4527E+00 | 6.2016E +00
60 [ 2.5550E+011.8491E+01| D 3266E+01 {9.8764E 400 | 7 .8176E+00
70 4.6177E+01(2.9291E+01|1.8752E+01 | 1.2841E+01 | 9.6055E +00
80 [ 9.5982E+01 {4.9107E+01|2.6785E+01 | 1.6532E+01 | 1.1594E 4-01
2.8311E+02 | 9.2530E+01{3.9312E+01 [ 2.1231E+01 | 1.3820E +01
00 | 9.1626E+12(2.3037E+02 |6.0744E+01 ] 2.7371E+01 | 1.6327E+01

1
(=3

—_— 0 0 O 0O o o o o o o
=3 o
= I

(a) sl 4 A}
Analytical Results,

1 2 3 4 5

0.1 | 1.205] 1.160 | 1.1485] 1.099 | 1.065

0.2 | 2.977 | 2.631| 2.3723] 2.308 | 2.139

0.3 | 5.311| 4.801| 4.193 | 3.748 | 3.331

0.4 9.201 | 7.737 | 6.381 | 5.348 | 4.606

0.5]15.123 [ 11.554 | 9.353 | 7.545| 6.138

0.6 | 25.624 | 18.345 | 13.305 | 9.961 | 7.726

0.7 | 46,642 | 23,475 | 18,815 | 12.956 | 9.628

0.8 | 96.326 | 49.201 | 26. 521 | 16.997 | 11. 428

0.9 |281.590| 93. 943 | 39.655 | 21.424 | 13. 851

1.0 queue is overflow

(b) Al el & Azt
Simulation Results.
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Aers ZA Hek £ 114 0.85p0] 4,
A&
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o] Ao R Fojtr},

Jeiv 2883 29l AE po 1Us)
@109 Azt Bl A - k9] AR A a9

n?#. OIN 2
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1 FLFS
12 1 r \Z
w+ N Delay dependent priority .

= 1
z ] .
8 1 Pri. 1
‘§ 4 Pri.2 \
S 6 Pri.3 \\
E 4 Pri.4
S 41 Pri.5
2 4
0 -
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Average waiting time with initial priority.
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B3 279457 v ALY sHdtol s
Average waiting time with initial priority.

# | Priority 1 | Priority 2 | Priority 3 I Priority 4 | Priority 5

0.00 | 0.0000E+00 | 0.0000E 00| 0.0000E+00| 0.0000E-+00{ 0.0000E +00
0.01{1.1365E+00 | 1.1523E ~00| 1.2088E+ 00| 1.3454E -+ 00| 1 .6450E 4-00
0.20 {2.8054E-00| 2.7279E+00| 2.7306E+00| 2.9080E-+00 | 3.4282E +00
0.30{5.3215E+00 | 4.9283E+00| 4 .5756E +00| 4.7354E-+00|5.3678E + 00
0.40|9.2583E+00 | 8.0874E+00| 7 .2070E +00| 6.8953E+00 | 7 .4852E +00
0.50 | 1.5750E +01 | 1.2791E-+01|1.0575E+01| 9.4776E -+ 00 | 9.8062E +00
0.60 |2.7305E+01 | 2.048E+01|1.5180E + 01{ 1.2606E +01 | 1.2362E +01
0.70 |5.0442E+01 | 3.2485E+01|2.1698E + 01} 1.6453E +01 | 1,5189E +01
0.80 | 1.0719E+02 | 5.5456E +01(3.1354E+01{ 2.1272E+01 | 1.8333E~ 01
0.90 |3.2327E+02 | 1.0645E+02 |4 .6583E+01] 2.7439E + 01 | 2.1852E+01
0110 | 1.0702E+13 | 2.7015E+02{7 .2908E+01] 3.5545E + 01 | 2.5816E+01

(a) sHH At
Analytical Results,

Pri.

0.1 1L.141| 1.126 | 1.205| 1.343| 1.655

0.2 | 2.839| 2.786 | 2.833| 2.893| 3.392

0.3 | 5.299| 4.948 | 4.548| 4.766| 5.337

0.4 9.203| 8.810 | 7.222| 6.552| 7.663

0.5 | 15,977 | 12.692 | 10.464 | 9.388 | 9.681

0.6 | 27.619 | 20.086 | 15.189 | 12.500 | 12. 296

0.7 | 50.727 | 32.573 |21.397 | 16.667 | 15. 630

0.8 | 105.29 | 51. 910 |31.436 | 21.453 | 18. 390

0.9 | 320.27 | 108.341|46. 007 | 27.795 | 21. 504

1.0 queue is overflow

b) 4] F-#ll o] 4= Az}
Simulation Results,
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