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O ABSTRACT 0O

The problem of the quality of service in the transfer of multimedia data is of the most
complex and the most important problems that facing the networks at the present time.
which is increasing demand for the use of social media and interactive in real time, and the
increasing demand for Internet service and the variety of user requirements as downloading
multimedia data, watching videos, and other cross the network.

In order to overcome these problems and improve the process of transferring
multimedia data, to reach a good level of data transfer while maintaining the lowest
possible level of errors and overcome the most impact on this field problems of jitter and
data loss and others, We study and analyze multimedia data transmission systems and find
technical solutions that optimized using the effective scheduling of real-time protocols.

Our research over several sinarios and steps were interrelated. In the beginning, we
study the theory and analytical about what is provided by the reference studies about the
framework of this research. We have studied and compared the scheduling algorithms in
real time that can be used in our research The results that we get from these algorithms on
the scenarios that we have applied to the renowned simulation software OPNET.

Two networks is used in this study that is relatively identical in structure with a
different number of devices. One of these networks is one device with another one device.
The other network is ten devices with ten devices. The networks has several scenarios to
study on. Where we have three types of scheduling

First In First Out(FIFO) - Weighted fair queuing (WFQ)- Priority queuing(PQ)

and the different beats of the size of the video sender 120 * 128Pixel 128 * 240Pixel
240 * 352 Pixel and we got a lot of results that support our research supports our choice in
the selection of the optimum type of scheduling to improve the reality of multimedia data
transfer. We have reached the end of the extrapolation of the results to be the optimum
scheduling algorithm is the PQ algorithm to suit all scenarios.

Key words: Traffic, Bandwidth« Delay.Queue

*Assistant DeProfessor, Department of computer and automatic control, Faculty of mechanical and
electrical engineering, Tishreen University, Lattakia, Syria.

“*Master student, Department of computer and automatic control, Faculty of mechanical and electrical
engineering, Tishreen University, Lattakia, Syria.

254




Tishreen University Journal. Eng. Sciences Series 2017 (2) 2311 (39) alaall duunigh o slall @ (i daala dlas

- -

14l

gl il paipally gl UL Lgiadie g 3aamial) Jailis ol cillliie Caaual ALY 220
a8 Gl L Al (g shaal danl Y Llaally dpalell DS o degiiall S e Ll cilalialg
saneiall Jatls sl culily J8 A e e Cpmnd alagl Jal e Jeall 3 Gand)

& daall OIS 330 Bypemrs (Bdall o)l NS 3 g gningas GBlaiall eial) ) @kl o5 ) 138 S
oard Hlaitl sl &5 Gl Leall cailall b eadl J8 L sl el YS9 50 Alladl) Asaall g giin e
IS8 bl da 08 Jal (e Leibillies 2esdll 5asa Aale Jie Candly e JSi3 Adaiijally dagal) panialsal
Lo ad YUy Leelsly NS ig ) Al e giialls dalisal Lee )l Gals <G saneiall Jailssll il ole
1ALl e sleds Lo lgily A gaal) Zaales - (Adall ol CVsS g ooy Candly Bl

r4d)m g ual) dsan

b ol aalg Al JSUd) aaly dief (e aaeiall Tl gl) by Ji 3 deadll 5a5a AlSEe a3
M5y adall il b dgdelall e laa¥) Jualall Jiluy alatind e callall s Jisn Al ) el
ey ¢ ol 3aaliie dadaiall Jailus ) Gliky Jreat€ fpardiiall ilillaie gotiy cuip) dead e allal)
A e

On i (g ) Jpmall saswiall il sl by Ji dlee iy JSLER 038 e i) Ja e
s e il Y Jslad) e caally cUad¥) (e (Sae ssime o e Baliall pe cilibll Ji de
iy Jas dadail Jilass A I Gandl 8 @kl 5 A0 celly pe g cnliball olaig el alils Jladll
bal) el S sag a Alladl) Agaal) alasialy Bl Gl Jslal) slagls saaxiall el

r0)lga9 Cad) 3k

ilpa Falyys el Adlpa s mgins Lah Jualsilly culiyla s Jayys o5 Jlsil 3805 ¢ L) Can) (paniad
e Ugaally Tzl 2l oLl dlalall culpail) duya) Jale sae o 2S00 028 agi &5 5aY) X,
Uggually ey (Al .l Jlae (A ) seiiall OPNET Modeler Tl alaainly Sl jlad) 5 LA
[2,8] Alenlls 4300815 dfinll V) (pe HESH 3 Ldle i 43 Cum xSl Aayg Jaall 8 4 5l

Sle lelee Cilia 8 el Al Gla gyl (e el S 5 <0 alipdl el Y
o) s arnll i g b A5l aa old) (Bad 5 i%ag aa Rage Builee Lt ) Alsaal) g nage
A sagal) 1) Leligats Ayl Aallasy saiad) o5 Ldiyy HUsi) Aidee 5yl

o=aYls ddbidall bl Jliuly Jlo)  Alens 58 Zualy 4S5 3lSkae Canl) (8 5 ) Sl
saanie Jailus OUlal ey a2die (e Jaend Bglee Slad byshaa 3800 asanal & Gl aneial) Lailussl) iy
Cai I L aaiiies adie G Cilile Ji Aglee Dal s aedtiine (u Jisa jainad A8l ¢ padiiee J8 (e
Mgty o ) Aabad) eVl 8 Al Auulie Y 5 Juad) apaail Algaall e g 1l Bac Al

255



@Al dylas hiad) (el NS g 50 Alladll Al ganl) alaiidy saseiall Lailassll bl i ¢ 1ol (paen

(U5 sty aSadl i) lsa1

A A (ye Alme pilge 8 Joanys (Ol Lgie Alas 3 At JSLEQ aaf alasyV) Fiay
Ghlsall 22e 3305 L alaaj¥) deany Al dagall SV g Adlaiall @l (e B plall SULall 0y 20 & L65Y
LB e dllyy Sl 3 AL Y s e RS pa ) Allag (e 3a G Bl e e il
S queue sl e alaaiy) 1as sl aalh AN sie Gy L aia el JSgig ) Gl 8 dagidl
Ay 5y Sy o U] iy gealy ol sl e il byg e ge cJS 5 Aedd S (e Jould 3n
134109 Ak s dla Ais @lia L UaY) Cg Jshag gall Jsk ad il Ay (ge Y

le JSy sall dasa il led (e e sena y Lad

First In First Out(FIFO)

Priority queuing(PQ)

Weighted fair queuing (WFQ)

Custom queuing(CQ)

Class—based weighted fair queuing (CBWFQ)

Low-Latency queuing (LLQ)

Jan A sie lagylise s2e lad) &35 . (FIFO,PQWFQ ) () DN 151 dulyy &5 a3
22 (e hans Jase b led . () Lpiany ae Gliay)lead) 43Rl A8l aa o dpe)lsa JS1 A0

[41cias 530
Vsl Jamy 0 Tase lelae 3 2aias Al FIFO 5yes SV Algaall G i oo A1 s (1)JSa)
Nyl i
Arrival Departure

Discard

FIFOLgaal) allai Jas 400 oy (1) Joll

Ao leal) oda 8 JEY1 dexd A4 PQ L) ylal) dee 41 (2) S0 G

256



Tishreen University Journal. Eng. Sciences Series 2017 (2) 2311 (39) alaall duunigh o slall @ (i daala dlas

I g PR
1 el s YL AN gy
FTIRTTIE Pt it

N |
Discard 1—’ Departure
< THE—

Y .r;"s" a-iJJJ"" 5y

Arrival =

Discard

PQ Luajlsadl Jas 41 (2)g0i)

41050 giess Ayl g WFQ ey )lsall Jee 3l anid (3-3)J<all b Ll
2303 oy ot pltha

Ga Ol jus dg¥ B 0

Ca Baalg dajyg Al

PR TPVRUA ]

Departure

WFQ 4aj,leadl Jas 407 (3) gl
Nale Asaall g 15l Auly s S s & Akl Agaall ¢ 15 e g Y 2y

(S e Sl ) AW Aan-1
SOV e Cipall Ay Lugiy Lad (Phalshy s (gilen G AllS Cuny () A3 e
e by gy Conla Slen lllin Gl i1 el A Lagiy e Slals ual cplens voip
(4) JRal A mmse o WS s a0A (4

257



@Al dylas hiad) el NS g5 5 Alladll A gan) alasiialy saseiall Jailossl) il Jii 6ol

IP qO8

|

@%}7— GEEE

Appllcatlon’ Attribute

Definition | _Definition |
profile Applications queue

-

FTP client

video client
Voip west

Gula glga o it A5 Asuil (4)Jsi

Slaei s e DN ¢ 81 alasinly il e Joeaall Cilagy s s Ay &5 ) A0 (e
(120%128 ) (ool jaigall DA Jusyall 5238l (10 it agan EDB At &8 gpylis JS A5 5ol o
:Pixel (240%*352) (240%128)

IP traffic

O o (Sary ASual) sie e Ayl g e die JLEa)s DY) Adee A 5884l o)) e i
L) siall 5 3<pall AN llae die USEY) 50 3 ASKH e dalud) 68 L) b al) ol
J8 e 43 zsamall bl 2ae 35lats) 43Kl A0l die (buffer) & 440 e daluddl of 5).[4,5]4<0
53 e S zla Al 2l saxaiall Cilgasll dal (e NON-TOULING Zgasall s diall & IP J S5

Voice packet delay variation

Cigeall 233 cplal capl bl ey oF G Gipeall ) Qi) ) Jepall (e sl 8 CDERY)
(el N dsas gy A Al 5SS e e el

video conferencing packet delay variation

Cish e (05Sis Lglpams Adanl ) Lilital Aanl e gl o350 Jualadl sl () 3 iRy
Jiiasall Capla ) sl

video conferencing traffic received

Al & Jal dide 0 (e Ayspadl) Cilialaall il gaead 4l Al yal) LAY Jaee

video conferencing traffic sent

Al 8 Lyl clpaisall ikl pen DA (e Jil Aida ) sas sl AL ALyl LAY Jaee

sl Blamil e s iy (ailiad (o dagall ) (e Ao gane o Jpmnll 5 Colaill s hal
Al ooy dgall e

Bl DA AN 3 IP JS55l o35l o Jia S gl Cilimial) aa (5)JSaN b
Ly Jlyy!

258



Tishreen University Journal. Eng. Sciences Series 2017 (2) 2311 (39) alaall duunigh o slall @ (i daala dlas

g Lual) slSa) ol LalS Aluyall 2l aaa oy LIS adf Al cliaiall (e raaly JS&s aa3 G

Ly Pixel 120%128 slai ¥ dusall sadll Cila pan (IS Ladie 4aj, 200 s g laall (IS G o35
Sl aas s Lis 4gl) oL ey Lo LPixel 352%240 s ) asall Juay o Cilaual 5yda) Jua
PQ, dpall s o oplil i) Qlel 8 as Cua ity aaal) e Agaall Gl s o <slial)
s WFQ sl o an Lagins L 3lly Ll (lasly 5 (San )i JBL Allad A gan liias Camy WFQ
S glen 525 FIFO g5l Ly PQ g5l go 45)laally ey L ey s 4 im0l
glacall 138 35my5 ol Hainall A Jupall 52l aas sbaj) ae daaphe Ay oy g Ludall 13as 200
sxic agyll asend Lpaal) ) Al e o ading ¥ AV Aganll (e sl 1 Lgle aainy Al Aad) )

s A Sy glaall (e dagal) a3l aiad a0 S aaas Gillay L 13y 0)90 Ul aeadl oy danlsu
e U8 e G LAY 138 Y]

W -fifol 26240-DES-1 O -yl 26240-DES-1 O -wiql 25240-DES-1
W -fifo352240-DES1 [O-pe352240-DES-1 [ -wfef352240-DES-1
0:-FIF01281 200-DES-1 [-PQ1281200-DES-1 [0 -wfe1 281 200-DES-1

IP Traffic Dropped (packetsizec)

2,000
LAFIFO
100 9407352 3y,
1,500
14001 Z. 18 PQ il A WFQ
12004 2407352 42 240352 iy,
1O 0,14 FIFO — —
- s s 3 i
oo | 240M2843% | [ ld.j A WFQ %l:ﬁw':m m:ﬁ PQ a3yl FIFO [
I Yl 2407128 iy, 1287120 2 1287120 %2+ 1287120 iy,
BO0— 4.03,155 PQ ,} M
aon4-| 240%128 ;'5-\:'
200 M]J
a T T T T T T T T T T
Om Os 1m0z 2m 0z 3m 0= 4m Oz am 0z Gm 0z Tm Os gm0z Sm 0z 10m 0= 11m 0=
IP Traffic Dropped (packets/sec) (5)Jsill
voice Traffic Gipall Hoall Aa Je Juy Al apagl syl (6 ) JREN 8 2

soil) asaa QS 3 dexdied) gl )9 auan o uS il Glllia (S Cuay Sent(bytes/sec)
Gsall Basa Ao 5 Y Jupall sl ana 8 sl Y 1aag LAl

259



Lﬁ,l}ij\ cMJ\AA

hiad) (el NS g 50 Alladll Al ganl) alaiidy saseiall Lailassll bl i ¢ 1ol (paen

W -fifo125240-DES-1
W -fifo352240-DES-1
O -FIFC1 281 200-DES-1

O -poy1 25240-DES-1 O -wefy] 25240-DES-1
0O -pgy352240-DES-1 O -wfy352240-DES-1
M -PGr 261 200-DES-1 O -wefy] 281 200-DES-1

“oice Traffic Sent (bytesizec)

40,000
0205 A FIFO
30,000 128*120 :\5-\-.1 T T T
ST )5 PQ \
25,0004-| ;\-.'-“\:L.llJi PQ = 240*123 3'5'11' . . . 1 . .
490 it 4l A WFQ LaylA PQ L)l FIFO
128*120 &y -3 =359 i 2407352 43y
20,000 i} 5 FIFO 2407352 iy 2407352 ik | 2
. N 240+128 By
15,0001 4= jl 55 WFQ
1opno | 1287120 B ailss WFQ
2407128 42y
5000
a T T T T T T T T T T
Om 0= 1m0z 2m 0z 3m 0= 4m 0= am 0= Gm 0= 7m 0= im 0= Am 0= 10m 0= 11m 0=

voice Traffic Sent(bytes/sec) (6) Jsill

& - Jiianally Juspal) (p A geall 2,1 Saali) &b Ryl Glaasy (8) 5 (7)) L Lad
G oW s Al i o axi Cus s PQWFQ ey lsad bl ael) eaaly IS5 2a3 (7) S

e PQ

0.000010

0.000003

0.00000

0.000007

0.000005

0.00000:3

0.000004

0.000003

0.000002

0.000004

0.000000

W oyl 28240-DES-1
B -pry352240-DES-1
O -PGN 261200-DES-1

Laaplsall (58 Aaae aa - Lyie) gl 350n et (litns a3l Jsmas ali (R g g

el e Sl asaa Ji Aglee oL WFQ gyl

O -wefn1 28240-DES-1
O-wifo352240-DES-1
B w1 281 200-DES-1

“oice Packet Delay “ariation

L5

LUAWFQ || das WFQ | [iiis WRFQ LylAPQ | |AiaPQ | [LauisPa
2407352 iky 2407128 &y | ]128+120 Ly 240352 22| | 240128 42 | 128120 Ly

T
Om 0= 1m 0=

T T T T T T T T T
2m 0= 3m 0z 4m 0z am 0= Gm 0= Tm 0z &m0z Am 0= 10m 0= 1m0z

Voice Packet Delay Variation for(PQ, WFQ) (7)Js&ll

GO pels clllia gy Y o 2 Lae ZDEN cilaai sl cpon 52 (8 ) JSAN & kil xie (K

FIFO 20 sall d5lie PQ WFQ (s sall b dualall io)l

260



Tishreen University Journal. Eng. Sciences Series 2017 (2) 2311 (39) alaall duunigh o slall @ (i daala dlas

W -fitol 25240-DES-1
W -fito352240-DES-1
O-FIFC 281 200-DES

00 -peft 26240-DES-1
00 -peE52240-DES-1

I -Pa 251 200-DES-1

O ol 28240-DES-1
O-wfef352240-DES-1

O-wrfepl 261200-DES-

Woice Packet Delay Varistion

1

13
= 4,154 FIFO
14 2407352 8y
1 /
08+ 443,154 FIFO ! LylAPQ  HUAPQ iLjAPQ
ng{-| 2407128 2 - 2407352 35y 240712848y 12g+120 iy
E; | L AWFQ  LaUAWFQ  duils WFQ
uls || iaisA FIFO \ 240~352 48y 2407128 8y 128*120 By
|| 2401283y |
0.4 .
03 . o
02 . / ““““““
o1 = B e X TTRR T
0 i i /.":""""'T"""'"T""""'T"'"""T""""'T""""'T ......... i
Om Os 1m Os 2m Os 3m 0= 4 0= St 0= Eim O= T 0= Sm Os 9m Os 10m 0= 11m 0=
Voice Packet Delay Variation for(PQ, WFQ, FIFO) (8)Jsd
Jé e Ayspadl) cilbinlaall liplal ppead UL Alupall BN Jane cn 3 (9)JSAN Ll L g
Ugaall @l led Gm Godll 2aa e a gy Al daledl Llall e paall JA 8 gy ASEN 8 Jal) d5da
amy Jail dida e dlujall AN e Jaas J5 I g Jall Dlee Ay 3 il yleal) alaes of (g8
Jane Ll iy (Al FIFO G )l o Ll Adlida o san B2ely la) L) maen bt 2 8 <y 95
e aly
W -fifo] 25240-DES-1 O:-piy1 25240-DES-1 O-wi128240-DES-1
B -fif0352240-DES-1 O:-pof352240-DES-1 O-wfy352240-DES-1
O-FIFC1281 200-DES-1 E:-PQ1 281 200-DES-1 O-wfg1281200-DES-1
300,000 Yideo Conferencing. Traffic Received (hytesfzec)
43,55 WFQ inylA WFQ
250,000+ 2407352 &y l\7 128+120 L&y
sonpood] A WFQ |
2407128 4y, P
. 4n A FIFO R dia iyl el Bl ek
O | 128120 s A jlA pQ da il PEI A PQ
4l FIFO 128*120 <2 240%128 42 2407352 Ly
240128 iy /
100,000 —
i IA FIFO A
50000+ | 2407352 Ay
Om 0= Am 0= 2m 0= Sm Os dm O= St Os Em Os Tm Os 8m 0s 9m Os 10m Oz 11m 0=z

oS L 13240%352 ) 128%120

video Conferencing Traffic Received(bytes/sec) (9)Jsl

cbialaall il apead AL Al el BN Jare o g5 laa age el Ll cpiy (10) 020
ujall w3l a8 L Lagf Aeniiunall Algoal) Zaa)lsd i AU Y Al & Jail) dide 8 (e Ayl
g Tob Doy Lige bae iy Aol paa udil Labas GBallas 200N ibiay lsall Asll) gl (o ass G

O A8l 0Lyl die Calaaal 3yde alaj G Bylial) gl 43

A B el A o saS i il L sl J8s o ) oLy

261



@Al dylas hiad) el NS g5 5 Alladll A gan) alasiialy saseiall Jailossl) il Jii 6ol

W -fifo1 28240-DES-1 O _gueues-pol 25240-DES-1 O iyl 28240-DES-1
W -fifo352240-DES-1 O _gueues-poa52240-DES-1 O wefof352240-DES-1
O-FIFO1 281 200-DES-1 B oueues-PQ1251 200-DES-1 O wfoyl 261 200-DES-1

/000,000 Yideo Conferencing. Traffic Sent (bytesizec)

ss00,0004 i3 WFQ
2407352 8y, ] I

5,000,000

4,500,000

WUAPQ || dayiAFIFO
4,000,000 2407352 35 [ | 240352 iy
3,500,000

3,000,000

[wuspa ||
2,500,000 pa0e128 i ial A WFQ . .. s s
- 500000, * L Ja0128 s T SFFG Am A WFQ || 4islsa PQ FRIEY F_I!=O |
1,500,000 | 240128 i || 128712088y | [128"120 3y 1287120 % |

1,000,000

Y I 4 | |
500,000 w’ 4 1 |

1] T T T T T T T T T T
Om Oz 1m0z 2m 0z Jm 0= d4m Oz am Oz Gm 0= 7m 0= dm 0= Am Oz 10m 0= 11m 0=

Video Conferencing Traffic Sent (10)Jsa)
(83420 10 aa 8320 10 ) Lol duil 2
) 5ya) aae 5ol o5 Ll L Gyl STy (oY) AR il gy)liaw aaen LSS 3 A5l A
Aldisa ol elpu g 151 (e g0 IS a Bieal Bydie pa Joalsit Bieal 8yde Ll el Cum Loty L Jualgs
(11) J<al) 3 gy WS agle cilile calla o 50

] o 85 ) [
! - . X re—1
Lsdey [Srmmng® ! g i

Sburms &
A

Ll gl ey A0l A<l (TT)dsal) o

JS i dagall il (e Ao sana Ll sl o 3all 138 Algs 8 i) e Jgeanl) (e o gV 2y
A ol A8 e gl Tluai) cilia) s iy pailiad (e G aa JKBY) (e JSE

Glee Plaagulll 41IP J&gis il a)) gl Jane Jiad Al Aplall cliaiall aas (12)dsi)
508 aas e e ) cillalade ) il die a3l sy bl ol AsBliey LYy Jluyy)
Lapld el 8 WFQ Zaaplss el 5 PQ Zaa)lsa o la Juadl) ey lsad) o 2a3 Pixel 120%128
Wl a5V s ) FIFO

aaa oo Ll Lo ae Al (3 aa Pixel 240%128 g2 ana cllalade 4 380 die il LS
FIFO  duplsa lohi & WFQ  Zaap)ba i 5 PQ Gaajplsd oa La Jumd) daayylal) of sy gund
ool lass V) s )

262



Tishreen University Journal. Eng. Sciences Series 2017 (2) 2311 (39) alaall duunigh o slall @ (i daala dlas

G Lee ) aa Pixel 240%352 gl aas Jids Al ciliaigl A die (g5a] 4ali (g
WFQ ey 05 05855 FIFO eyl s Ly PQ - 2ay)lsa (o a3l e J8Y1 ey lsad) ) el

M -FIFO-DES-1

W -FIFC 25240-DES-1
O-FIFO352240-DES1

cseall Sl aasl pa a3l aE ASY) Baa Al o

O-FE-DES-1
O WFG1 25240-DES-1
OWFE352240-DES-1

O-P&-DES-1
O -Piar 25240-DES-1
B -P3s2241 -DES-1

IP Tratfic Dropped (packetsizec)

5,000
g.0004| &ilA WFQ
240°35288y | L AWFA | s Y LallA PQ
7,000 2 iu A FIFO [ faa gl 5 "Q FHiw i PQ m;ilpp_l':l | e PQ
P 1281203y | | 128712038y | |128*1204y | [ 24073620 | | 2407128 42| |
inj)lss FIFO 7
50009 240*352 idu /
4,000 -
L3l A FIFO /
300071240+128 4y ' —
T T Awrq
10004 940+428 i l
om0 imDs  2m0s 3m0s  4m0s  Sm0s  BmOs TmOs  8mOs  9m0Os  10m0s  11mDs  12mDs

IP Traffic Dropped(packet/sec)(12)Jsdd)

Geldas Al (& Euay voice Traffic Sent(bytes/sec) cipall gl ASa Gun (13)JE s
LA A el S LS L) gl s QIS 8 deadiall gl 19l aaen o S

4,000
3,500
3,000
2,500
2,000
1 500
1,000

=00

om

WFIFO-DES-1

OPG-DES-1
WFIFC1 25240-DES-1  OPG1 28240-DES-1
OFIFC352240-DES-1  EPQ352241-DES-1

OWFQ-DES-1
OWWFE 28240-DES-1
OWFE352240-DES-1

“oice Traffic Sert (packetzizec)

1 | % FIFO —
1287120 i3y
1 : i T T
a3 A FIFO iaPQ |[BaAPQ | (s || \
|| 240128 2 2407352 i3y | | 240128 x| |128*120 i3x / \
|[=ssrro ! }
1| Aitsa it — P B
2407352 iy HUAWFQ || 2l AWFQ | 4l A WFQ
2407352 iy | | 2407128 iy | |128*120 By | |
0s 1r|n 0s 2mI 0s S;n 0= 4mIUS SmI 0s BmIDS ?n; Os SmI Os ElmI 0= 1Drln Os 11||'n Oz 12n|1 0=

&t O Oda) Al ils ol a3 5 PQWFQ

L PQ
el GV a3 FIFO ey lsall U lail) wie (Vs o)l (g ST asan Jii dlee oL WFQ gyl

Voice Traffic Sent(Packet/Sec)(13)Jsal

el (ALl anyl) G (14)JE L)

eyl (s Alaa e aa . Lyie) gl 350n et (litng a3l Jsmms ali (DR g g

Lol gt ol sl

263



@Al dylas hiad) (el NS g 50 Alladll Al ganl) alaiidy saseiall Lailassll bl i ¢ 1ol (paen

O-PGC-DES-1
O-PGr1 26240-DES-1
H-PQ352241-DES-1

O-AFG-DES-1
O-AF G 25240-DES-1
O-WFQE52240-DES-1

B-FIFC-DES-1
B-FIFCA 25240-DES-1

M FIFAas74n RES 4

014 “oice Packet Delay Varistion
0424 | A FIFO I AR R T R R e S R a T vrtrratrer
128120 i, o / 8 EPL N S L - L S e 3 A AR St - L P
040 = .
LajAFIFO ¢ | 2 FIFO
005 2407128 iy .
0.06
a4 4515 PQ WA PQ | LA PQ LA WFQ| | el AWFQ [AuiisAWFQ H
oo 2407352 42 2407128 38y | | 128120 idy 2407352 x| | 2407128 x| [128*120 iy
0.00 . . \ \ ; . . . . ; . .
Om Os 1m Os 2m 0= 3mOs 4m Oz am 0= G Og 7m Oz dm 0z Am Oz 10m Oz T1m Oz 12m 0=

Voice Packet Delay Variation (14)Jsal

& o JE Alee Aylay A iliey lsa) aliea o 2238 3gBIL Al ) LAY Jane cpy (15)dS
e};;’éd:d} Ql&nj)bﬂ\c_}m )\)sl.n\ .J;.}d.\lgg_éj J})A.Aa_\dsﬂ\‘u.da‘;c ;UMJAS\ bl ‘)ALMJ:IS.\:Q

DAS cpind FIFO Zaaplst Jim ol (31 280 o @il ans Lin A
B-FIFO-DES-1 O-Pa-DES-1 O-WFG-DES-1

W -FIFC1258240-DES-1
O-FIFQ352240-DES-1

0O -PG 25240-DES-1
B -PCi352241 -DES-1

O-wWFGr 25240-DES-1
O-WFGE352240-DES-1

300,000 Wideo Conferencing Traffic Received (hyvtesizec)
S i), FIFO 4,154 WFQ
d 2407352 4y \\ —1 240352 i
200,000 45— "
004 FIFO i}, A WFQ
2407128 By [
150,000 4 \ 74 128120 ;j_‘:.
424,155 FIFO p
100,000 4 o %0 A . . .
128120 Lo s WEQ LA PQ | |UIAPQ | | iis P
50,000 2407128 2 240352 iay| | 2407128 i3x| |128+120 B
1] T T T T T T T T T T T T
Om 0z 1m 0z 2m 0 3m 0z 4m 0z S 0z Bim 0z 7m0z gm Os 9m O= 10m Os 1im0s  12m0s

video Conferencing Traffic Received(bytes/sec) (15)Jsall

128%120 sl ans (gsbost pe AN by plsal) can 2 (16 ) IS 203 A0 030 A )ya]
240%128 sl aas 5S Lovie Jaill Jone e ddadlaally i) s PQ 458l of 253 Eu Pixel
Laay sl Lowly a8 WFQ daa) sl o aai oK1y Pixel 352#240 S0 b aas i Pixel

Mgl cdg ) FIFO

264



Tishreen University Journal. Eng. Sciences Series 2017 (2) 2311 (39) alaall duunigh o slall @ (i daala dlas

B-FIFO-DES-1

W -FIFC1258240-DES-1
O-FIFO352240-DES-1

O -PE-DES-1

O -Pa 25240-DES-1
B -PEEs2241-DES1

O-WFG-DES-1

O-WF G 25240-DES-1
O-WFCI352240-DES-1

Yideo Conferencing. Traffic Sent (ytesizec)

50,000,000 — -
45,000,000 il WEQ
40,000,000 2407352 23
35,000,000 5.5, A FIFO
30,000,000 | 2407352 4y
25,000,000+ 33,4 PQ A
o0000,000 | 240352 8y | " = - " X -
Y : “aajilss PQ A jlss WFQ iwall A FIFO i A PQ el WFQ
15,000,000+ - — . a 498 By [ = ol o e
iaislsA FIFO 2407128 Ly 2407128 %%, [ 1408120 iy | |128°120 Gy | [128°120 dhy
10,000,000+ 240%128 Ly ‘1\
5,000,000 ; 1 —
0 T r : : T : : : : : : :
Om Oz 1m0z 2m 0z 3m 0s 4m Oz am 0z Gim 0z Tm 0z &m Oz m Oz 10m 0z 11m Oz 12m Os

Video Conferencing Traffic Sent (16) Jsddl

tlia gilly clalitiuy)

Lo (Dl cilen Jasst (A A5V o paall i€l 31Slae il o Cuadl) 138 (& Jgeanll
gl D o cla gl slSlae < g cilile Jranty agiy Slens (Sisma Juail nals sad Haiser Lty
&2 Basnsall londs lasliandl 1SS 5 A0l A0al5 Adusall gaadl) 4841 Adbide o gaa SO Asaall (e
yeal 10ge dualsii 3gal 10 23a)) maal G Lt Lo Joalsin 3l 83aY] e lias pe oSy Y1 48020

Lt Lad Aleaiall 3362 22e alil pe adl 2a Cum Lgle Ulian ) dogal) il (oany 8 Gl o
Ll oY) s il A WFQ Zaa il Laseads Ledliia g bl e PQ ) l5al) culiils
et )l o ) s ey o Jadlas o1 831 sae ¢ )y Junpall ol 83 sloa)l xind o350 plaié JsY1,
Alpaall Gl )l pes e ale IS0 53eaY) 2ae 5305 ae 28l A 2Ll Aaadle pe

G osall ASa ali e Lot L (o5l Agaall £ 15l paen o s Sigeal) il Al 2als (10
ASm 30l A s s B3] ae Al of Adaadle g Juspall gpadll 38y Cdlial e (bits) cblal)
PQ, st On ool bl Taals oyl Jsams ey cadlis) il Alaadle die aiall e )5 5l

Syde i Al Al il e Lgilie die lagmaa & IS 1385 S PQ - 4 )l 358 g o1 WFQ

RN

gea e Aadl b Joasy T laiis dlllia of aai Traffic received sy Zlaiall il Jilas die
Of 2a3 Al Al 8 83eaY) aae gyl sie (SUFIFO ) lsd lae il Juany lasys ilaa)lsall
Y A Al & 4l aas Traffic sent 4.l sl & -FIFO  du)lsa IS cjgin) Gl lal) aea
ol Laadlis il lsal) Om el 223 el axe 2Ll vie W sandl) 28a J ey bl gs bl it
PQ aapla o Jad)

Jalaall Bl Zaa) sl APQ Algaall Zaay sl o S ISy Laal 0t il o )i (e (o Lae
il sylipadly VA ppen 3 Ayl Clpainall SIS i) pe seall Jai¥) pe o culild) Ji p
Agaall alasinly sassial) Jailusgl) by Ja o)l puntly GUAL L gandl) 483 2Lajl o) 83¢aY] e sl 2ie

PQ Agoal e lsd alakinls s il Gl NS sigd Alladl

265



@Al dylas hiad) (el NS g 50 Alladll Al ganl) alaiidy saseiall Lailassll bl i ¢ 1ol (paen

e Raaiiad) 5ieadl LT aae @l ld e Auhall o3 Gl Dbl JleeY) & Sas
Ugaall alasinly saamial) Jailu gl clily Ja ela) e layil duhy Cogllaall chlue jlsall Wy 2ahiae <ula syylin
hiiall Gl NS g 5l Alladl

&bl

[1]. FANGWEN FU, MEMBER, IEEE.; MIHAELA VAN DER SCHAAR,
FELLOW, IEEE Structural Solutions for Dynamic Scheduling in Wireless Multimedia
Transmission”. |EEE TRANSACTIONS ON CIRCUITS AND SYSTEMS FOR VIDEO
TECHNOLOGY, VOL. 22, NO. 5, MAY 2012.

[2]. MIHAELA VAN DER SCHAAR DAVIS and SAI SHANKAR N “Cross-Layer
Wireless Multimedia Transmission: Challenges, Principles, And New Paradigms” |EEE
Wireless Communications * August 2005

[3]. CAGAN SELCUK YUCEL “Performance Enhancement Of Real-Time
Protocol” 2010

[4]. HON HING WAN “Efficient Real-Time Scheduling for Multimedia Data
Transmission ~ 2002.

[5]. SUMANPREET KAUR , MANINDER SINGH “Design and Implementation of
an Efficient Scheduling Algorithm for QoS Management in WiMAX “Sumanpreet Kaur et
al, International Journal of Computer Science and Mobile Computing, Vol.3 Issue.7, July-
2014 .

[6]. NADA M. EL-SHENNAWY, MAHMOUD M. FAHMY, MOHAMED N. EL-
DERINI, MOUSTAFA A. YOUSEF “Performance Comparison of Scheduling Algorithms
for Real-Time Applications over WiMAX Networks” Proceedings of the International
conference on Computing Technology and Information Management, Dubai, UAE, 2014 .

[7]. SUNGHEE LEE AND KWANGSUE CHUNG “The Study of Dynamic Video
Frame Mapping Scheme for Multimedia Streaming over IEEE 802.11le WLAN *
International Journal of Multimedia and Ubiquitous Engineering Vol. 8, No. 1, January,
2013

[8]. HANI SAYYAF AL-HARBI “Enhanced Quality Of Service For The
Multimedia Conferencing System Using Rtcp “ Universiti Sains Malaysia 2010 .

[9]. IAN MCDONALD “Improving the Quality of Real Time Media Applications
through Sending the Best Packet Next” The University of Waikato 2013 .

266



