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Abstract

Multimedia streaming service is susceptible to loss and delay of data as it requires high bandwidth and real time
processing. Therefore QoS cannot be guaranteed due to data loss caused by heavy network traffic. To deal with these
problems, a study on algorithm that can provide high quality multimedia service by considering both network congestion
and characteristics of multimedia data is required. In this paper, we propose APQM algorithm which probabilistically
removes packet by the congestion level of the queue in wireless station. The comparison with other existing scheduling
algorithms shows tht congestion in the network is reduced and multimedia service quality of the proposed algorithm is
improved.

Keywords : multimedia data, QoS, queue management algorithm
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Initialization

Qavgeo

For each packet arrival
Calculate average queue size @

avg
Every 0.5 seconds interval
if (Q,, > @ and P, < 05)
P <—P +a«

max max

elseif (Q,,, < @, and P,
Pmaxepmax /8
endif

= 0.0

max

Fixed parameters:
a: min(001, P,,./4)

509

Quart = h i + 0. 6( h - thmin)

Quara = } + 0. 4(”Ln1ax hmm)
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Fig. 1. Pseudo code for ARED algorithm.
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1 | Initialization
2 g0, count——1
3 | For each packet arrival
4 calculate average queue size @),
5 ng = ( - VV(;) Q{u}g + VI/q X Qsize
6 lf(Qan < thmin)
7 save packet in queue
8 else if (thyi, < Qu, < thyw)
9 Qﬂm‘: erg_ Qa,vg,p’re
10 if (@, <0
11 if(d* > 1)
12 remove pf
13 else
14 save packet in queue
15 endif
16 else
17 increment count
18 thypa = thyin * R(T(pf))
19 calculate probability p, :
20 pf is removed by p,
21 count<—0
22 endif
23 else
24 remove p}
25 endif
a2 2. APQM LnE|E(H otate)o| o[AlRE

2. Pseudo code for APQM algorithm.
(proposed method)



20118 1€ MASss

Fotoh 18] count B2 7t £33 A
= sehrEelus, 12§
thamin 2 thy o AFOlS] Fholw 7F 5@%‘}?} dgoln g

k!
5=

L

ol

,ﬂHA«l

& g,

Al AR 7 uHZ\/] &g 7hs3t
o, df& 79
(612 olgstel AMETh divh T, nuh
el A AASL 18R el A
Qyar 01 Fo 3 Tgroﬂfﬂ A 28l of
ropal Aol
=l
o wel AASHE Aot
count S ZF7HA17) 1L
A thy, & 2 S,
st 2] A AR thy .
4495

=

L

A A7

Al

T
= T

k

T,

ol o™

o — 1

M
o g
2y

(=)

(2 o

o

_Or_
of =

m
o
&ﬂ

T
=2

g =

My & 1"

ER
)
o oL

2
3
N
2
Y

3
1
tlo

I X—1

op
et
7

A

& @ 1o ot n%

i
o

o] 253
G549 p, & Attt @
& AASE, countFe 02z 27| Q,,,7F
thyax BT 2, Q7 thy, BTH Zold wi7hx) 7
of ZREE= 7S AAS. 1Y 3L Ak g

Zol ol 7] A& 2Amol

rir

)

% A7 A7

Incoming packet

Calculate Qavg

Qavg<THmin THmin<Qg)

A 4

Calculate Quar

|
v’ v
Drop packet Drop packet
by priority by delay time

4 A

Enqueue Y ‘W N Drop

packet packet
ozl 3. APQM 2| &Ee =ME
Fig. 3. Flowchart for APQM algorithm.

g<THmax Qavg=THmax

V. 45 24 & E%

we] L

9l3to]

=X A 48 M ClIH H 6 = 145
NS-28 olgdte] B4e TASGA F 3uhel Au
F @ e AuelA deEtel dolgE muln

Uuz £ Mul= 247t CBR EdE 3 MAE EQ9S
At AA AHUS FARGE SHEolA AlE ol
a7] 98 W2E EfE A9} CBR AW, 1gla
Foreman H]t] 2 A™W €] sending rate®] ¥]&< 1: 0.1:
05% 3ttt ¢17]4 CBR E#Z-& dlo]E&o] WalA
il aAE Zow it dHolH&ol A vo]H &
2E Eﬂ%‘ﬂg H]O]Eig | ol
giot, AlEglo] Ao A HE
o] tlolE= w2 ¢lo] ‘f%# Foreman H|T]QE o]
%2, RED, ARED, PQM, 12]aL #[eHgh &z
7124 = e] Ftell Agsto] Aes Hlaskith

12 AlEeol oA AREeE gebrE ke e
Atk Queuve size 71AFoll A HUz2 83 4
o T A71E Uit thy, < AA FES
o= o HAa ARS dWERdTh thy = A
G585 AAste Ad AARSE thy, o 1S
AHgEtR e, P v A AAE AASE
lojeh. AlRter dag]=3 PQM ¢aels
%iﬂ%ﬂr s9g I HE AREg
(NE sto] ALkstal, A7 =S
ZHA Aok W, AA #2717 Wt
Bt 7 A7)el s =rtE AAse 9
| gkol U #rod T 271 Wst
A7) A2 jrg e AGA A A
of whe} 4‘33}71] 1 3}

30l A7 AAee 2

o
M
=

e A

=)

N oo
o to Ob T 9 o

2

T

=
et
o

rlo

°1%

5t
47
e

How uwigshs

KeN
=

shg zeehA Wik aER A4 ge ddshe
Aol Fasith agal AREDOIAM AHEsE a9t g&
77t p, o 7 9 e g ot
¥ 1. AEdolM mzlolH
Table 1. Simulation parameters.
Simulation parameters RED ARED
Queue size 100 100
thinin 20 20
th 80 80
Pax 0.02 0.02
W, 0.002 0.002
a 0.01
Jé; 0.9
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