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Performance Analysis of Multiplexed VBR MPEG Video Traffic With
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ABSTRACT

Two main characteristics of VBR MPEG video traffic are different statistics according to different picture types and the
periodic traffic pattern due to GOP structure. Especially, the [-pictures at the beginning of each GOP generate much more
traffic than other pictures. When several VBR MPEG video sources are superposed, the I-picture starting times of these
sources may significantly affect the cell loss characteristics of ATM multiplexers. In this paper, we propose a
performance model for ATM multiplexers with VBR MPEG video sources whose starting times are arbitrary given. For
analysis, both single and superposed source traffic are modeled as NDPPs (non-deterministic periodic processes), and the
ATM multiplexer is modeled as a U-state NDPP/D/1/B queueing system. It is shown that the numerical results are very
close to the simulation results. From the relationships between the starting time distributions and the corresponding.
multiplexer performances, some considerations for designing a scheduling policy in order to obtain the maximum

multiplexing gain are presented.
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o, ex= ©H WEOIL, V=P Pui P
P (J=1.2,..U~1), Yo= PoPr---Po1(J =0) o]t}

M, & type J phase 77+ 5t SIS i Ed
okolg} 3}3 L E type J phase 7F7HESH &4E HA
Egy ol Y o8 v Zo] vEhd
Atk F,

M:%-é‘] k- f (k) (16)
L=3 7mam) - 3 (k=-B+m)G (k) an
m=0 k=B+1-m

o|2 RE, typeJ phase 77+ E<te] 4 &4 FFL

b3
cLp, =L (18)

M9t L& 747t A P 2 EdESn &49
Egjg ofolz} &H, o]E2 total probability theorem
o &3t thg3t ol yebd = Utk

141G
= == 19
M. UJL:,” a M, (19)

1y G
a=—2) = 20
L Ui C Lo 20

thps} AlAade) AH HE A SUES U8 2o)
TR}

CLP,= L.

- 2n

X

V. 48 #E=

A8e H3lo, F3E 43E MPEG-1 #3343
HIE Al@A (StarWars' )[12] 9 £ TV UY =2
£ MPEG-1 23313} B|E Al (‘TalkShow') [13]
£ AR delde gAY 2 vESE A
Hol 9lon, GOP 2+ 5 (NM) = (12,3)0|th
ol Ao UF T2 BA EAE B 19 v
ok

E LA ARG A2 7R A B4 (D9 gAY A

Table1Statistics of sequences used in experiments (unit:

cells/picture)
57 A3 48 He 48
sequence™| A | 1 P | B |AM| 1 P B

StarWars[12}] 483 | 483 | 454 | 169 | 41.1 [157.71 60.6 193

TalkShow([13]] 279 | 279 | 182 | 94 | 384 |169.1] 39.] [21.7

1. A[ZF AlZH HEO| CHEEP | 40l O|Rle H8

Atd whge] de] AlF AjlZF wigE Zh= VBR
MPEG ®t] 2 HRAES thEst A5E 2 9wg3)
& HAFr) dsle] o 22 AYHE FAEEn
zh AR A A1FF A7 wiE AL o) 3to)
Aok tsld AEYe) = K 2} d, o] K 7l9]
AH AT (K -1)71e] HEYL] A& A7 F7]
LA &% 2H4& 25 E A8k 283 v
2] KA JEgle) Alxp AJZR 002 B L7t
A Wsk MZCh & s k=12, K) & k-AX FELAY
AF Azbolet & o, s, = (k=) LAk-1)k=12...K-1
o) 7 s, €[0,L)°Th

1973 Y8 = 212} ‘StarWars' @} ‘TalkShow'
Azl T3] tHeal R ~K)7h 29 7Y
o] t}E3 A5S YehlZ vk 71 FHF 9
g dg o Mu2ge) vE Aoses EdY PAn
(P 052 4A3INI, Al2" A7KB)E 50 A2 3
ok 3, ATM Aol §3 ¥8Hpayload)s 48 v}
olER pAEITh 18 73 19 8o K-Hx A
Helol Alzk A7k e = 712 &M T 3 9
ol I3t A7 g ook

A2 A7ZF x| WE ohEslr] A% Wske K=2

1521

www.dbpia.co.kr



BEGESeRICIE 98-6 Vol.23 No6

A 74 2 BEAC AR JEYY AR A1
si= 02 JAF YFd Fsth FHA HH YU
A&} AjzZto] = 0Yule F FEYL] A AF A
7rol AX)3IER MAEUATL 7 A Hel A &
Ago} 718 IZA Yehdtl s:7F 02 FE Ho{Fol
mal, T FEYS) FEAH 3] HAe S HAA
A HI 4 E4E 9N A TS ¢ A 1
e, 27t 2TE AURMe T8 AEAY -394
Tl AU HE P-HA 2T} HAA Ho
HAEY 27t Al S718HA HaL, A SHE 9Al F
7}tk B3, 5:=3T, 6T, 9T¢] HelMEs FHR HH
A9 1-gA Fzio] AvA FEA P-YA 7254
28] dAghe AFo2A HAE YL A EHE
o] E% ME T3 FHE BHAFTh o]gjg ¥l
F71Ho2 L7kA] wiEH o2 yehdrh

nfA7WA 2, K=7ol et ddE d9rbssith 5
3], K=79! A% 5=T, 3T, 5T, 7T, 9T, 11T REA
A E48go] Aasitt #UHoR Frkske e
Ho|=d), 0]2& Cohen F{14]3} Feng F{15]1¢] A4+
ArEolA AFE vks} 7] VBR BT EHe]
A% ZHY AR AIZRe] F7iz E A &4 54
o] vkl HA0 2 AAZIL o)l disteE o A
77} gk

% 73 I8 8M B ARo] AlQEE HhE-
A4y AxEg A &4 H58 oa b BrEke
7AgE Hol, AAH R AJF AJZF uige] WE 4
&4 wistel PE F e o F Avk

(Starwars, K=2, 8=50, Rho=0.5)
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0.10 (85% contf. interval)
’ analysis —
2z i
é 0.08
¥ f
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© 004 1 /
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(Starwars, K=7, B=50, Rho=0.5)

0.007
simulation {
{95% conf. interval)

0.006 analysis —
z
E 0.005
g
Q i B
2 0.004 N "
8 A f ! /
3 q I
© o003 ' ’

0.002

0.001

0 [ 107 127

8T 87
starting time position of 7-th source

() K=7 (s, =0,5, =27T,5, =4T ,5, =67 , 55 =87, 5, = 10T, 5, €(0, L))

% 7. StarWars' Al 2ol i3 obE3}l A (=05, B=50)
Fig. 7. Multiplexer performance of ‘StarWars' sequence (p=0.5, B=50;

{TalkShow, K=2, B=50, Rho=0.5)
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(MYK=7 (5, =0,5, =27 ,5y =4T ,5, = 6T . 55 =87 , 5, = 10T, 5; €[0, L))

12! 8. TalkShow AR 2ol digh chsl A% ¥l (p=0.5, B=50)
Fig. 8. Multiplexer performances of ‘TalkShow' sequence (0=0.5, B=50)
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2. CIE8 Us8 X|cHst 817| I8 AMZH AIZE bl
o ot

o7l M= AL A Y B $EoE2A,
053 =He JRAEY AF ARF wige] shed
VOD AMHEolA oF3} 5 Hig =g A&
AIZHS W G3lr] HE wibo) tisled kg

38 99l K=4%1 Foll viste] A& A7 vl
S=(s1, 52, 53, 5) & TR} 7o) BIES A%l Wi A
#g BAFh NoE =02 3T o, FRYE

Azt A e 2AM T3 ol ARz it

Z k=2, 3, 49 vl o|ch

N =0: &, =(0,0,0,0)

i) No=T : &, =(0,T,2T,3T)

iil) Me=2T : 3=(0,2T 4T,6T)

iv) Ne=3T : &,=(0,3T,6T,9T)
o71A TE & Ao g A1z 3F L 99| gt
N=0duf= 2E QR Azt A7ho] YX3h= 7
Lot} =3l GOP 3 (N.M)=(12,3)0]B2. &, N,=3T
Ql ALE F7IHelA FRYY AFF Az} F53)
Al vl <E(evenly spaced arrangement)® 7390 G
ghe}

A A3 = Aol No=0YUM 7 U o
3} Adso] vepdth A AL 2, N =2T oo 713 ¥
2 Aso) ey, 1 o0 N, =TUw 7} N, =3T
duf B} o e Aeg BTt o|e E 2§
£3ted dudch & 29l 19 9 (1)) ‘TalkShow'
Alg 2o th3le], B=704, p=0.74m 7} phase type-&
TAHshs Zt AR Y] gA Huie ojue] A &4

S HAET 1Y% P-HAME B2 59
Ago] BAETY EF B2 d5o] &4% 7HsAol
F& g7 A 5 Ak B 244 & $= AR I
YA P-YA7} FAAE Y9} olF 71He] wid
of met A &4 o] AAdch F, ¢ phased ]
HA FA 247 FEAG P-YA7t @8 2, 34

e BolNY AxHow @ &4o] wAdt
3 ol F7F 2 F2) phase AlEF Azl Ale] ww
A717F AAA =of o] phase FellAe] 4 &4 &
Aol da-g FA Bk gl - gH == P-gAH7t
ARAE Axrt & phaseEe] 2HFE HA) s <A
&0z vepdu A &4 w5 At A JEpd

ot AAoZ N, =0dd thREe] WEL phase
type-10A4] HAES] of il titkse] E4lo)
YARER 7V A &4 EAQL JehdA dc
gido] N=2T dde b2 73Sl wisle -9y
P-ZA] A AErt &3 o]§ 774 7HF o) A
d A HEE A &4 BAe) AlY FA el
2o 7P AAR 2AEY PHOEM A A4 b
T8 Y2 AEAES FUU dAFY Ao
W AI7IE Aolch Ne=3TAm 7}t oj2idh ¢l 3
k=, o] A4 ¥ FRAY A} oS R
9] P-ZA o] X3 Hol L[ 4 &4 BAo
vehgA gk

O|ZHE, thF3t 4TS HuEEl) st FEY
9 AR MRS WEE F9E 7} phaseE AL

(StarWars, K=4, Rho=0.7)

1.08+00
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performances (=0.7)
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LAY P-EAES AW ALt 4EE B3 o
5 QA E0] Y& phaseE2 14E 75 A
W2 @ o] Wasith ole] B AL A% © A
ol @ Zoltk.

E2. 7 phase-type AS) A £ 54 (TalkShow AR
B=70, =0.7)
Table 2. Cell loss ratio in each phase-type for 'TalkShow’
sequence (B=70, =0.7)

phase 749 44 e 4 &Y 88

phase A N,
type 0 T 2T 3r 0 T 2T k7

1111 IBBP | IBBB | [PPP }5.82e-01|1.95¢-02|1.94e-02{6.94e-02

BBBB | BIBB | BBPP | BBBB |393¢-07|2.77¢-02| 1.39%-04| [.80e-07

I

2

3 | BBBB | BBIP | BIBB | BBBB {1.62e-10(3.49¢-02|5.28¢-03| 1.83¢-10
4 | PPPP| PBBI | PBBB | PIPP [281e-03|7.11e-02{8.05¢-04|6.94¢-02
5

BBBB | BPBB | BBIP | BBBB §7.71e-09]3.31¢-04{ 5.98¢-03| 1.80e-07

6 | BBBB | BBPB | BPBB | BBBB |3.76e-10{9.89-06|9.26e-05 | 1.83¢-10

7 | PPPP | PBBP | PBBB | PPIP {281¢-03{2.03¢-04]|2.00e-02|6.94¢-02

8 | BBBB | BPBB | BBPI | BBBB }7.71e-09|7.29¢-06] 1.14¢-04 1 80e-(7

9 | BBBB | BBPB | BPBB | BBBB §3.76¢-105.35¢-06| 7.21e-06] | 83e-10

10 | PPPP | PBBP | PBBB | PPPI J2.81e-03|2.02¢-04]2.02¢-046.94e-02

11 | BBBB | BPBB | BBPP | BBBB |7.71e-10{7.29¢-06|7.29¢-06 | 1.80¢-07

12 | BBBB | BBPB | BPBB { BBBB |3.76e-10(5.35¢-06{5.35¢-06 | .83e-10

B 4 &4 88 2.17e-01{2.05e-0216.97¢-03 4. 36e-02

VL d &

VBR MPEG H|t} 2 EHL GOP 73 ulgl 9]
A} #7134 (pseudo peridoic) o] 37, vl GOP2] A}&<l
g A ui-g- & Eefgo] wdaske aig B339
PN E BT} upebA, 01":‘ VBR MPEG H]

o] vbE3l Aol 7+ YR - YA Al AI7H u}]odo]]
utg} vFske Edyel A &4 548 34 depd
T Aok ¥ =FAME o A& AIZF wEE 2=
t}Z=3)d VBR MPEG BITIQ Efge] e 3|4 &
Dg ARMEACE 4¥S T3 AT e HH R
o] AlF Az g WE A &4 s °ob§% z
wrd s Bk AlRY WhE o) R0 A, A1F ATE
o] 7123 VoD AlHellA] VBR MPEG H|T] 2 &

B Eo] diEstEd), dEst 45 Adistees

A1zt A1ZHS W g7 Ask kS A Als
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