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2. MPEG profile
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A% 443 MPEG =29 g

A vhgat go] Wevel ~EYY Aulzd B Video size,
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a Video size Frame rate | Bit rate(kbps)
SQCIF 128%<96 15 50
QCIF 176>44 15 70
CIF 352X288 26 100
ACIF 704<576 30 200

¥ 1 MPEG & W& 223 4

F1& HW MPEG THel weE qt4e] mutd $2E g7 ute}
st =7y HES] tEA d4dE & 7F v MPEG Z2udE
A B FA SQCIF(Sub-Quater Common Intermediate Format),
QCIF(Quater Common Intermediate Format), CIF, 4CIFg 2% Y= <
7F ek SQCIFwH S Enbd A=<, QCIFH PDA, CIFF< ¥4 =E

5, ACIFg<S dvt PCHF oz & 4 u. melr Edamy Al 2EHo A
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4. Dynamic Weighted Round-Robin Scheduling
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g7 wgk 94 A7), TYdE, HESS EdRATYS)
H A5 3le EES Host 3.avid CIFa vtojatdoe] Sgo|dER
TP 432frame, 3HA7|= 1318Kbyte, H|EEHL2 374.9kbps/s®

g so] A%5 1 9

O

Ed

R

kd 210.115.47.184 - [default]l - F-Secure 55H Client
Fle Edit Wiew wWindow Help
H &k 22 SRR -
_| Quick Connect ] Profiles

[rootBclusterSs dreammak]# ./a.out
TCP Control Session Conneted
Socket Read Error: Success

[rootEclusters dreammak]#f ./fa.out
TGP Control Session Conneted
movie name = 3,movie type = 2
Service IP : 218.115.49.568
filename : fhome/dreammak/3.avi
Input #8, avi, from '/home/dreammak/3.avi':

Duration: 88:23:84.9, bitrate: 1339 kb/s
Stream #8.8: Video: mpegh, 6468x488, 119.88 fps
Stream #08.1: Audio: mp3, 48088 Hz, stereo, 144 kb/s
filename : /home/dreammak/test4880.avi
Output #8, mpeg, to '/home/dreammak/test4868.avi’:
Stream #0.0: Uideo: mpegivideo, 176x144, 15.00 fps, gq=2-31, 70 kb/s
Stream #8.1: fAudio: mp2, 48888 Hz, stereo, 64 kb/s
Stream mapping:
Stream #8.8 -> #H8.08
Stream #8.1 -> #8.1
Press [q] to stop encoding
Brame= 132 q=17.0 size- 1318KkE time=28.8 bitrate= 374.9kbits/s

Connected to 210,115,47, 154 S5HZ - 3des-che - hmac-shal -1 79=25 1. 21 00:17:47
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qcif, cif §22 o] {35 st stdoltt. 11 162
GAMAA AEE vo] HolHE sqcifgQl 128%96 7= A=
slH o},

kd 210.115.49.68 - [H= S AE 2FE] - F-Secure 85H Client
Fle Edit Wiew Window Help
HER 22 #A | 5] =l | S & N?

_] Quick Connect ] Profiles

[rootEmyunuk dreammak]# ./load

Input generate Load count :38

Input Z2iff distribution 1: SQCIF 2: CIF :1
SQCIF = 14

QCIF = §

CIF =

connected to the server

Load generate QCIF 1
connected to the server

Load generate QCIF 2
connected to the server

Load generate CIF 3
connected to the server

Load generate CIF 4
connected to the server

Load generate CIF 5
Connected to 210,115,459, 63 S5H2 - 3des—cbc - hrnac-shal -1 79x20 25, 31 00:04:31

8 14, Bepabay e Az
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10.115.47.183 - [default] - F-Secure SSH Client
Fle Edit wiew Window Help
H &k 23 PRGN - J
] Quick Connect (] Profiles

Accepted Client @
movie name = 1, movie type =

load

TServer1 = 27, TServer? = 8, TServer3 = 8, TServerd = @
Backend Server 1 weighted

# BackEnd Server 1 - = H 8115 .47 .184

Accepted Client 1
movie name = 1, movie type = 2

load =
TServerli = 27, TServer2z = 27, TServerd = @, TServery = @
Backend Server 2 weighted

# BackEnd Server 2 - H B.115.47 185

Accepted Client 2
movie name = 3, movie type = 3

load

TServerl1 = 27, TServer2z = 27, T3erverd = 58, TServery =

Connected to 210,115,47,183 S5HZ - 3des—che - hmac-shal -1 80x24 1. 33 00:11:09

a9 15 EuiA #e shd

Kd 210.115.49.68 - [3= 22|AH 2FE] - F-Secure SSH Client
Fle Edit View Window Help
H &k =22 # | [T B Y & R?
] Quick Connect ] Profiles

Selected audio codec: [mp3] af
vo: couldn't open the X141 display ()

vo: couldn't open the X11 display ()*

[vo_gl] Using 4 as slice_height (8@ means image_height).
vo: couldn't open the X141 display ()t

vo: couldn't open the ¥11 display (

vo: couldn't open the X11 display (

Opening video decoder: [mpegpes] HPEG 1/2 Video passthrough

UDec: vo config request - 128 x 96 (preferred csp: Hpeg PES)

UDec: using Mpeg PES as output csp {no 8)

Hovie-fAspect is undefined - no prescaling applied.

U0: [null] 128x96 => 128x96 Hpeg PES

Selected video codec: [mpegpes] vfm:mpegpes (Mpeg PES output {.mpg or Dxr3/DUB
card}}

Checking audio filter chain for 48888Hz/2ch/16bit -> 48@BOHz/2ch/16bit.
AF_pre: af format: 2 bps, 2 ch, 486080 hz, little endian signed int
AF_pre: 48806Hz 2ch Signed 16-bit (Little-Endian)

AD: [oss] 48088Hz 2ch Signed 16-bit {Little-Endian) (2 bps)

Building audie filter chain for 48888Hz/2ch/16bit -> 4B@BAHz/2ch/16bit...
Starting playback...

Az 28.8 U: 28.8 A-U: B.867 ct: B.0862 4457445 0% 8% 0.6% 6 0 682

Connected to 210,115,49,68 S5HZ - 3des-cbe - hmac-shal -1 7925 1,25 00:10:39

I 16 et E AAsHd
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void *thread_function(void *arg){

target = chkResource();

write(back_fd[target], &tmp_info, sizeof(struct client_info ) );

write(back_fd[target], &client_addr[client_nol, sizeof( struct sockaddr_in ) );

weight[idx ]=weight[idx ]+ load; /| EdR=mY AW 7HEA F7F
}
int chkResource()
{
int i, id; // BACKEND_NUM : E#2wY A 5

int cpu_buff[BACKEND_NUM]; // EWNAaTY MY CPUAME
for (i=0; i<BACKEND_NUM; i++)
{
[ AR RE g dol CPU HolHE ¢eth
Iseek(file_fd[i],0L,0);
read(file_fd[i], &cpu_buff[i], BACKEND_NUM);
printf("read data : %dWn",cpu_buff[il]);
if (cpu_buffli] < min)
{
min =cpu_buff[il; // #4 CPU A& MW 3

idx = i;

¥

return idx; [/ ER=FIY AW A4
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/* Work Load */
while(sqcif>0 || qcif>0 || cif>0 || 4cif>0)
{
val=randO%4+ 1;

if(val==1 && sqcif>0){
sqcif=sqcif-1;

Workload(val);
¥
else if(val==2 && qcif > 0){
qgcif=qcif-1;
Workload(val);
)
else if(val==3 && cif > O){
cif=cif-1;
Workload(val);
}
else if(val==4 && cif4 > 0){
cif4=cif4-1;
Workload(val);

} // while end

_30_




A A 7] ==

=

=

5

9

17]e) %

Al A e o]

LN

=]

gl

i

b

5]

T T T T T AR
ﬂ/l ‘;Io_ﬂ 3o 1 EE ‘,w ﬂ_OI ‘WQ ‘Elo 1;.3
N o T o B ow T w o ey
) A = W B e = ol
‘ml © ﬂl __i = B ‘HOI S - 1
J)J Mo N n_W A ™~ Mz z
i I = s o < = m
Mooy e pom O
I mon B Yo m 2 g -
G QS — Bo e R0 1 m 2 o)
a8 S 95 1) o Y M
N e = : o) : 4 o o
) TR o= o T o N
B2 Bt (NI r B o5 om — O
Mo 5 o B o < _ = N R
il ) e
1 = X B AN 7 — o "0
ol ol T oo T oap N g o iz
T oo o bo_ o U o _F
B N o S gk e B e O
o) ‘o O %0 E ST ,ml ﬂ‘ml
o - o I 1L 1 R o
t T W F o) O Mo
LN El g T w5 T N
oy o M o M Nl
T ﬁ T g o i il i
o N I g w0 X — |
=y do BN do = )
.o ol o LT «w % = W H
®om — <o R gy
do N oo I I N S -
! L - P BAS o
CRGE = A o
g BE o G S
fr 76 ol m = W e W ] &

-

s

%%7]9] skew factor

T

R

att.

[e;

o

glo]dE w7y
= Mg

=

0.271



T 3 ShAl = 7] zzeEel | AGAzt
31 UsE 640>480 26 358
g5t | WAIIAA o] | 704x384 26 95%
%3}3 EER 640><480 26 30%
dsh4 571" 640><480 26 328
935 | "= v | 640%x480 26 30%
456 | LEHEH uY | 640x480 26 30%
57 A st 640480 26 358
38 AF 640><480 26 35%
d3t9 i 640><480 26 30%
%43}10 ] 5 5L g 640><480 26 30%
36 Aol A& F3t AR

02
o
[t
fol
H'|

_32_




% ZA4e 2avje] Edzad el A4 ax s 5

th 3709 o]T&A e FYAE AAFoR FHE i Gk

e 2E Al2®Ed AAE o it} zZF EdAmY Al AES 100Mbps

AH slBe AdH 2+ FYAEH AT shEo] ARk i

Fage

H

CPU Intel(R) Celeron(R) CPU 1.60GHz
H =2 256M SDRAM
=g A A RedHat 7.3 (Kernel 2.4.18)
HESA 100Mbps fast-ehternet

X7 E92H 13 EdATIY AW X 8

CPU Intel(R) Celeron(R) CPU 2.00GHz
H =2 1GB SDRAM
=G A A RedHat 7.3 (Kernel 2.4.18)
HES A 100Mbps fast—-ehternet

¥ 8 F¢2H 25 EdllATIY MY X §

_33_



CPU CPU : AMD °ll&& MP A8 Hd = 2200+ Dual
| 5.2 1GB DDR
+GAA RedHat 7.3 (Kernel 2.4.18)
HEYA 100Mbps fast—ehternet

¥ 9 E92FH 3% EdxF

oft
R
)
X
-3

Edazmd AW 74 eV 28 715 dHE FAENS B5
T 548 Byth A2F @4 w79 S aE 387|E8 AHgslen

N
o

Edxsg A8 Siel BulAH 1) StoldE 2di2 8o Al=H

_34_



HES CHod ==
52 | awn S 22000 | ooy | M=2I(1GB)
SQCIF 24.92 11.9 21.35
QCIF 25.52 16.6 21.81
CIF 48.94 23.8 24.09
4CIF 0.6 47.6 32.72

952 ol g3t ANG golth BFo| eLEE CPU, YEADL Y
Zrkgte AL @ 7 Qe ACIF FelA CPUAe|

0.6 ¢l o]f&= EdlxmY Mo AFH= Y& vgo HolH & 4CIF

E ACIFF o ®E EdAmYstE #o] olyeg vl2 A% ~EEH AH]| A

2 ah7] wiol CPUS| e waero] Atk

RR, DWRR, RWRR 4] ¢] 37}#4] 9] daelgs T-dste] SHsA
3 5e = 10W 9] dstE AFEsHGlTE ek HA Sl F 50719 &
gholAE Fats A AZIAL 5o Auje] 242t 1071 EdRATY
35 A ES Sk §8F HAe H4ol e FE 2A s
Jel2 HA AlFor A3 Ay 19 18, 19, 209 2

1% 188 Round Robin W29l duglsd e Fas 2AA7]
Adtoltt, RR W22 ZgpoldEoA 845t SANE SwlE ot B

g 184 EAWN~TY 2 4 9AAY CPU AM&&S

1
R EdA 349 A8 EE 83% EWHAIYAY D 42%= CPU #¢Y

_35_



120
100
80
® OA server
0 BB server
? 60 | OcC server
=] OD server
I 0 N I || [ME server
20 I
, il
1 2 3 4 5 6 7 8 9 10
Edragy W5
: e} =
13 18 Round Robin €185
80
70 N
60 ™|
g 50 | | | | |DA server
=0 W B server
@(340 H (il |l |OC server
) w0 b OD server
o BE server
20
0 . .

713 19 Dynamic Weight Round Robin €ilg]&

70
9 m_ OA server
o 40 H H- H W B server
%9 OC server
> 30 [ OD server
o
(&} BE server

10 |

O L | | il L | . NES =

1 2 3 4 5 6 7 8 9 10
EdATg 2%

19 20 Resource Weight Round Robin &ai1d]s&

_36_



wowke AR B S
wEel #% Auelt SQCIFEe] £3% B Auel At 4CIFe =
2 =

akol el QA ek,

DWRR el = 27b7k gledl shbs 771908 muj Wt e
Shuhe Aelel o] Hole ZSelwr HRE Bulaulel mul W
o] itk Mol 240l

il
o
o,
o
-3
(e
=
rlr
ok
)
rlo
[m
=
[>
K
ot
X
=
N
w2

[
juich
—
O
rlo
)
=
=
=

o
k
AU
aiN
ol
1>
o
._ﬁ
=3
—
o
rlo
A
=
>,
)
2
>
lo,
x
_0|L

Qo] oS g M He& CPUAEZEHS 71 AMulo] HeE B
Al H"Th £ 10914 8330 Eogks A& AHHEW Server Ef
CPU Ab&&ol 3.5%% 7Fd vt whebAd iAol A= CPU Aol
74 e Server EE A€EHA H)

T FEoj A |Server A|Server B|Server C|Server D|Server E
241 A 3.2% 3.4% 3.6% 4.2% 3.5%
QA2 B 23.6% 3.4% 3.6% 4.2% 3.5%
243 C 23.6% 25.4% 3.6% 4.2% 3.5%
Q734 E 23.6% 25.4% 3.6% 4.2% 44 7%
A5 C 23.6% 25.4% 23.6% 4.2% 44.7%

¥ 11 DWRR €385 F3k4t (CPU A2

_37_



A4CIF 39 Q3o] Mol Z7z} A5 WA S 45 CPUY E3o]
dojr}A #Hr} sx vk 2 F 3

N
Ao dojuth: A& % 47t 9l

RR, DWRR, RWRReIM AgelM =9 2H7te] Mujms=s Apelo]
Fot Bevd ARE AWEY RRO A9 2345 10914 CPUARS-Zo]
et Ha Abol7t 6

RWRR®4lo] &84

%, RWRR 79 9%= DWRR,

(@)

5%, DWRR 7%

1

=19 [e) 2=~
sHi-al A% % Uk

t}

o
ol
rr



2.3.2 °]F AW Alx=H

Aule] 4 #ej7h g 49 RR, DWRR, RWRR o
2459, 2e2E 123378 ol&de S45%7 24
9 AW E AEEh AMEe] ARRS E 6, 7, 83 23 et Euji

% AN A9 At

£ K
o ™
(m
=
[>
K

a9y 21, 22, 239 Ad A= FHAE 1, 2, 357 FoA 47
2] AW AYdsds a2z Yepd Aotk ¥ 112 7 FE4H

AzgelAe] Ao FetoldE £3 4% dvolth E 119 @ 29

e e Aveld 7 BFER Edxngd sl

- EEENT EEEN=P) =] ~H3
°H »=EX8) F=EX8) »EXT7)
SQCIF 3 9 14
QCIF 7 8 12
CIF 5 6 9
312 9 7hse Ao SoldE F
Round Robin
120
100 r
® 80 F OAnode
= W B node
(",jg 0OC node
< 60 OD node
E B E node
O 40 | O F node
20 F
0 L
24 48 72 96 120
Z2l0|HE &5

o9l 21 ©]F AH kel Round Robin 4]

_39_



a9 229 A$E o]F A 7re DWRR 7= dugs =4 4dx

HelEo] ZolEth wilo] glo] sgAdl BAZ 471A =i,

Dynamic Weight Round Robin

120

100 ¢

¥ 80 | DA node
o W B node
W o0 0C node
< OD node
2 B E node
O 40 | | |@F node

24 48 7 96 120
[

a9 22 olF AHZte] DWRR W2

_40_



Resource Weight Round Robin

W B node
OC node
0D node
B E node
OF node

L |HAnode

120

20

120

96

72

48

24

w2

a9 23 o]F AHIHe] RWRR

a3 232 o]F AHIFe] RWRR ¢

el
DS

)

—

0

SHtolAE 48U A A AXH ] Fa} EF ol

1tt.

;4\0

ol

7Fs A ghol Mwel 4

A

g o= ofF AMw AlA =

-
s

el

—_
fite)

ol

md
]

A =

3

st7] <
ZIAY Edazdo] kaw 49 A A

A E el g0l o]

el

I
15

HEE

Al CPU A}

RlESEAT

ol A sqcifw

AN 2™ 249 @)

o =

7] ==19

<

% 24+ SYZE2

97K

- =
R o

2 Edrmys)

o

L
=]

= cif

o

=
=

o 33

_41_



2o mE CPU AFS3E 18%5 AHES dtal glot #87F A&
o7 WAst wel HxHor CPU Hf&o] 11.6%° +h3te= A

EQ A /9] 90kbpsE ¥
Lol 5L S B F Udb

1924, 2565 vluls] B 8 A Ho WA HEL A ARl o
stz AlRE 350% K-
90kbpsell Al 80kbps® 2
st W74 CPUAA E

%o] XJ/J—Z% o5 L}OX]

oA 9vA Feh WAl UEA AR

(e
de)
'z
2
X
ol
o
N
=
s
T
ox
ol
Ok
ot
mlo
_[
@)
ige)
-
N
=
o
oX,
2

o
o
9

o

=

i 9}

o

0%

a2

[-'O

i

=

[>

K

ol

S

N
=~
of

_0|L

v

r\r

e HolFa Q).

EMAFYA| CPUALZ ZH(ciF>sqcif)

1 51 101 151 201 251 301 351 401 451 501 551 601 651 701 751
AlZH(sec)




E#AIHA HEHAEFH ( cif —>sqcif )

120

100 |

80

®
o
[aa]
X
B 60 [
S
o

‘40

20

1 61 121 181 241 301 361 421 481 541 601 661 721 781 841
AlZk (sec)

a3 25 EdATY Network A&

a9 26 olFAWE FAE ERNsFY AH SEodE F AHH
Gl

G ootk F 2109 AR FAH gon E =2
2E137] 8~16S 22257 17~238 FH2EH3Z/E AN
o ek % 204709 HahE AN Zipf BEE el B REE

SQCIF 1437H, QCIF 8670, CIF 64= ¥ 5},
o 265 Byl Edamd AW SUrE S

T e F AR e Bolva e s &+

Aol A ez e] 71E7|7 AA SRk AS B o det S8 2F

“7]e] Abgol szol FElAE A uj

PdES Hss BHoFa 9lon DRWWe| 7Hd 92 & HolFi

ATk DWRRe] Ase] 7Hg "HolAlE olfe= Edxzdd AgHE

CPUANE- &} Agzte] wt)o] Edlaay Q35 WHEAL § e F

A3%He] CPUANEZH = AFol7F 217] W]t} RWRRS Ed Ao u}

2 a3 CPUASZES SAsto] 7heAl Holes ARtetr] wiiel o

w
oft
I
o
L
2,
A

N



o
ofo
2
fol
o
2
o,
X
ol
Ll
M
>
ot
o
rr
P
tlo
&
R
[H
il

offt
el
2

250

200

150

50

,

0
1

olZEMu SalojolE & HaS

2 3456 7 891011121314151617 18192021 2223

sAazY MbiS

——RR
—=—DWRR
RWRR

% 26 olEAN TN Ao FeholdlE S

_44_

>

pacs



"K

o)/
Ny

o
50

Ny

o

=
o

B/

o

‘WO
™
<

)

=1

7IRbe] R AE AlAH A mTo] EdA

2%

ek R R

e

T o= FHjA el Huj

1 A gus

9]

_LH

] Elo]

e

==
3

9] 7}

3} 7

] 2~ H

o] -3}

AA AR S

91014

o
B PAS etk e

A3} CPUS AF&-£0°] 99%7F HolA

e

5|

)1\1_

=]
Run

H DWRR

o)
Nio

M

;:5}

~

of CPU A}&&%& o] &3

|=4
RLN

7)ukel

]

bRt

3
pud

s B¢

o wmepa ol

w2

S1o1A Avket Al efe]

RWRR

_45_



et ~EY A uel Edsmyga

FEE WHHf AMufel] o =A
ol FEARE o] &ste] MH Hat5Ae] ARYE wdoRA aEH

o ek BAEE A A9 Bahel g

)
2
o
o
(29
r o
ol
ol
@
=2
-
ol
ol
o
9
s
&
i1
2
>

_46_



[1]

(2]

[3]
[4]
[5]

[7]

(8]

H.Bhradvaj, A. Joshi and S. Auephanwiriyakul. "An active
transcoding proxy to support mobile web access." In
Proceedings of International Conference on  Reliable
Distrubuted System, pp 118-123, 1998.

Vetro. A.; Sun, H., "Media Conversions to Support Mobile
Users", IEEE Canadian Conference on Electrical and Computer
Engineering (CCECE), May 2001

http://www.ieee802.org

http://www.mpeg.org

Sumit Roy, Michele Covell, John Ankcorn, and Susie Wee, "A
System Architecture for Managing Mobile Streaming Media
Services", Takeshi Yoshimura Streaming Media Systems Group,
Hewlett—Packard Laboratories, Palo Alto, CA 94304

J. Song, E.Levy, A.lyengar, and D. Dias, Design alternatives for
scalable web server accelerators, Proceedings of the 2000 IEEE
International Symposium on Performance Analysis of Systems
and Software(ISPASS),2000.

HUL, AW, FFEKAIST): 2128 §§ Aol Hel=QlA
9, k=g Beks] 2003910€ FASE R REEA,

A30¢H 2%, pp.421 ~ 423

I

B3 2

http://ffmpeg.sourceforge.net

_47_



[9] C.C.Aggarwal, J.L.Wolf, and P.S.Yu, "On optimal batching
policies for viedo—on—-demand storage servers," Proc. of IEEE
ICMCS'96, pp.253—-258, Hiroshima, Japan, June 1996

[10] Surendar Chandra, Carla Schlatter Ellis and Amin Vahdat,
"Differentiated Multimedia Web Services Using Quality Aware
Transcoding", INFOCOMM 2000

_48_



Effective Media Transcoding Load Distribution

Policy in the Cluster System

Choi—-Myun Uk

Department of Computer, [Information and
Telecommunications Graduate Engineering School of

Kangwon National University

Abstract

In this paper, We proposed a effective media transcoding load
distribution strategy. By means of load estimate using load metrics
measured in the load balance server, the load balance server with our
strategy more timely and accurately estimates server's load without
the help of back-end servers. As a result, it can properly react to load
imbalance among the servers under transcoding workloads. Our
experimental results demonstrate substantial performance improvements

over other load balancing strategies used in the transcoding system.



