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ABSTRACT

This paper presents new multimedia transmission and synchronization scheme for parallel server in wireless
environment. The proposed scheme is developed for the parallel server that stores MPEG-4 data according to
VOP (video object plane) types, ie., I, P-, and B-VOP. The goal of our research is to develop the enhanced
multimedia transmission scheme that copes with load unbalancing, congestion, and jitter. Thus, we consider three
issues; the data striping, the priority queuing, and the multimedia synchronization. First, we develop a parallel
server architecture in which each server separately stores video data that is striped by the MPEG-4 VOP types.
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(®VoD_request message
@ Set_Session message
@ Set_Session ACK message
® Vod_sequest ACK message
server, B8S MH
® Prepare_OK message
® MediaJequest message
@ Start media service
Start VoD service

E 3 47Es A% 7%

Symbol Meaning
BS Base Station

Serveri | Server with index i

tri Time stamp for returning packet from Serveri

sti Media request time of Serveri

dmax | Maximum RTT from the BS to Serveri

SCR System clock reference

) Maximum sti
MH Mobile Host
ts First time stamp

A Value of jitter bound

bi Requested value of a buffer slot for Serveri

dsi RTT form the BS to Serveri

Bi Buffer size for Serveri

i Service rate of Serveri

BLT Lover threshold of buffer level

BUT Upper threshold of buffer level

Bmax | Maximum size of available memory

MMUk | Multimedia unit generated from Serveri
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R Ao as } )
In base station Sevrt bt > i
Receive VoD_request message from the BS oot prio sean)
while ( Server; ) Aer2s »} »
t; « Current time ; // stamping local time of the BS Server2 |— a=s —+— sjﬂ —+— i > e
Send Set_Session Message to the server ; SCRMS) SCR(1) SCRit)
Receive Set_Session_ACK message from each server : L, i oy 1 )
i K i Server3 | T T T T T T T T T 1) > time
while ( receive Set_Session_ACK message from Server; ) sg:m Sse&eé)s sglsu .
Bie— [2-A1n] b allocating buffer for the
o [2oArnl b allocating 2R 14 A AR AR o
server
tr; — Current time; [/ stamping local time of BS B ]‘—: E °“/H Z‘“‘ﬂ'ﬁ} ?-l‘l\“»]%mﬂ/"]%} 7_]_ /(‘]\ZH—O/]
ds; «—tri-ts; calculating RTT from the BS to the o -
s ’ 29 79 B8 23 kel 22 FHond,
serve

dmax «<— max{ ds; | foralli } ; // calculating maximum

RTT
while ( Server; )
sti «— dmax - dsi; /[ calculating Media_request time of
Serveri

8 «— max{sti|foralli}; [/calculating maximum sti
Send VoD _request_ACK message to the MH ;
Receive Prepare_OK message from the MH
Set Sending timer for Server; ;
Set SCR « Current time; /] setting of system clock
reference
while ( Server; )
if ( Sending timer expired for the server )

Stamping SCR on the Media_request message packet

Send Media_request message for the server ;
" Set SCR «— SCR -dmax+ 8- [2 A" 11 ];
SCR
Receive MMU from Server;

/] reset of

Start VoD_Service Procedure ;

In server
Receive Sef_Session message from the BS
Write by, t; and r; on Ser_Session_ACK message packet;
Send Set_Session_ACK message to the BS;
Receive Media_request message from the BS
Read SCR(1) from the Media_request message;
Set SCR(1) for the stream i;
Start Media_service to the BS;

In mobile host

Send VoD_request message to the BS;

Receive VoD_request ACK message from the BS
Allocate buffer for the VoD;
Send Prepare_OK message to the BS;
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MPEG®] Al2d] 58 F Alay] 39 Ao
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Clock Reference)® ARS31tH12]. SCR(System
Clock Reference)®] A|Z} Zro] Z]x|=hollA] Zolo}
8l7) whEol, 711 SCRe Ao A wele)
A SCRE 1022 AdAZc} o dl 28 1490
A & Slck

it 2%

5.2 Hu 22| A}

Helrlt]e] Aulx 27)3 AAE ePd F, o]
T2 JIAEe 2 e et 2Eqle A
7] AR ol Al dFF AX™ e
7 2EPL 7)AFA AR ajEE,
olFSoE B e HEYIH 2=ge AF3)
I, 7= eHEEE Eol7] 3 EAkR vl

475



2B A 8}3)=H2] *05-7 Vol.30 No.7B

Aol 7o) Fostc13]. AtH due]EL BiH
9] eWER el AYEESE HAA3] Aol W
o] JAHEBUT, BLDel wet 5713t Aag &
Pk w5 FHulo] 3 w ARF YA =
@3, 5718k AAE ARBRlR AeA AFE
Aol wAAE Hulck MBes o] HARE W
F 71X 84 ue} Azl AHES 2-ch
a3 15 A 5718 Al v Z=F
BojFEr

a3 162 71E wWY My 2dI) Ak 5™
Aw 2d AN 2 7R Fe] g wH =)
o] W3S RojFch A e Er1skel v
2] AAE ] g, dAEE Holve
F2he £ 4 Stk ajdeld A 7S 162
o} 85%ef 77t w3 eWERPe} AHERSE
271 S8l B9 Ao AAE FYF AL+ 4
o} Wigel] 71& 7ol e 1630 BHolA] 2n
E2871 LAsl] wlio] ¥ dzle] wexo}
Foie AL & 5 ok w3 A7 8622} 913
£ #u7h vlelgla, weEbA o]l Algsia E
grje] 2EHE AFT 5 §7] i A
Ql Au|la Fhg o= & 4 gk

X 4= 713 AAE Y] A% AEdelA
9] slrlelE BoiF 3, ¥ 5& AEdeld A9
Bojgr) A&l AANE F3lod At 71de]
W ewE2t doiZag glo] Hd W Ap

48 74% ZA2A2 A% 2 F ok

E 4. 5715 AAe] AN AH8R Hejele]

Conventional Proposed
scheme scheme
Buffer Size 64 Kbytes 64 Kbytes
Upper Threshold N/A 85%
Under Threshold N/A 30%

E 5. 5713 Axe] Aguold Az

Conventional Proposed
scheme scheme
Buffer Overflow 19.4% 0
Buffer Underflow 5.6% 0
Average Buffer Usage 73.4% 66%

if ( BL; > Byr ) // if buffer level reaches the upper
threshold

flagtmp « flag; // current status stores in flagtmp

476

Set flag «— overflow ;

Send Higher_rate message to the server; ;

else if ( BLi < Brr ) // if buffer level reaches the
lower threshold

flagtmp « flag; // current status stores in flagtmp
Set flag « underflow;
Send Lower_rate message to the server;

DetectChange_of flag in the BS
if ( flag == overflow )
while ( flag ) // while flag is overflow
if ( Bpnax < Bi + sizeof MMUy) )
/*
If there are enough memory space for allocating

additional buffer i the base station, then allocate
additional buffer

*
Bi «— B: + sizeof(MMUy) ;
count ++ ;
else
Discard MMU\ ;incoming packet is discarded
Start re_sync phase ;

else if ( flag == underflow ) // setting the timer for
calculation of re-sync time
threshold

Set timer;
while ( flag ) // while flag is underflow
if ( timer is expired ) // if the timer is expired,

Start re_sync phase; [/ it is the changing of
network condition

else if ( flag == normal )
Send Normal_rate message for the server;;
if ( flagtmp == overflow )
/*
past status of flow is overflow calculation of

allocated additional buffer size reallocate buffer
for current stream

*
B’ « sizeof(MMUy) < count;
B; — Bi - By;
free ( By );

T8 15, 7RSS A% W ) A

Allocated Queue

ST

1 16 31 46 61 76 91 106 121 136 151
ture
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o] AHollA, 2EMZIV Bt] e Edoe]x galzt
X 72l MPEG-4 B]t]Q A~ (Foreman, Football)
E AREsle] 243 AlEdle]dE silcl 2Ell=
IV Edela mlg o] 8sle] $AMAANE AdWE
2 a8y, o]Ae mATeA F u|r]e ARy
B HFAAE AZAHLE BojErt

a9 172 *Starwars-IV’ H|E] Arella] 7t =
#He] VOP =7|& vehdc) WEL I, 23]
gk 7|AE WY AqHESE vYe AERS v
etz 7Pl ® 62 Al EHo]AdolA “Starwars-
IV’ Ht]L Axe] ARAHEE QoRgE Aot

X 72 AEHelAdA AR WES = 7]
A FepleEs Zledch WY AWe A=
Alele] HMESZ A2 BT 100ms?| A5 X
2 2dy=c) WY AWEFEY 5 2EYL 7|
Aol 4] oln] ARSI Wl 71Ee] ALH
I Akt AW RdS vwshe @A e o)
ZNAFH o5 Alele] HESm AdL AR
T sl w2 el 21T o5 Alele] F
A o] olaAolet sEAET JIAIFelA A
2AERHE s WES &are]|Z(wireless fair serv-
ice)2 AH8gICH{14].

a3 182 Al Eolee Herir]e] ~EY
2] =g veick 71A]5e] o o] 2Mbps 2

N SRR VN S S

12092 4183 6274 8365 10456 12547 14638 16729 18820 20911 23002 25093
frame number

a2l 17. Starwars-IVS] VOP Z7] of =#H¢) &

F 6. Starwars- VY] B|t]L. A~ AW

File format QCIF

Number of frame per second 7.5 (frames/sec)

Running time 3600 sec
Total number of frames 26998
Total number of GOPs 2250
Number of frame per GOP 12

E 7. AEdela melvlg

Network delay model between the
server and a base station

Exponential
distribution

Network delay between the single
server and a base station

Avg: 100ms
Min: 30ms
Max: 120ms

Network delay between the parallel

[I frame server]
Avg: 100ms
Min: 30ms
Max: 120ms

[P frame server]
Avg: 60ms

bile host

server and a base station Min: 30ms
Max: 120ms
[B frame server]
Avg: 80ms
Min: 30ms
Max: 120ms

Channel scheduling algorithm of the

. WEFS

base station

Bandwidth of the base station 2Mbps

Buffer size of the base station 10Mbytes

Allocated bandwidth for mobile host 40Kbps

Buffer size of mobile host 90Kbytes

Upper threshold for buffer of the

. 0.75
mobile host'
Lower threshold for buffer of mo- 03

A=) el ol 2B EHHo]
A ddFe 23 o JAFL 23EHe &

EY Aulasi] B
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