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ABSTRACT

Nowadays, in accordance with increasing expectations of multimedia stream service on the internet, a lot of
distributed applications are being required and developed. But the models of the existing systems have the
problems that cannot support the extensibility and the reusability, when the QoS relating functions are being
developed as an integrated modules which are suited on the centralized controlled specific-purpose application
services. To cope with these problems, it is suggested in this paper to a distributed QoS management system on
CORBA, an object-oriented middleware compliance. This systems we suggested can provides not only for efficient
control of resources, various service QoS, and QoS control functions as the existing functions, but also QoS

control real-time negotiation and dynamic adaptation in addition.
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This system consists of QoS Control Management Module(QoS CMM) in client side and QoS Management

Module(QoS MM) in server side, respectively. These distributed modules are interfacing with each other via

CORBA on different systems for distributed QoS management while serving distributed streaming applications.

In phase of design of our system, we use UML(Unified Modeling Language) for designing each component in

modules, their method calls and various detailed functions for controlling QoS of stream services. For

implementation of our system, we used OrbixWeb 3.lc following CORBA specification on Solaris 2.5/2.7, Java

language, Java Media Framework API 2.0 beta2, Mini-SQL 1.0.16 and the multimedia equipments, such as

SunVideoPlus/SunVideo capture board and Sun Camera. Finally, we showed a numerical data controlled by

real-time negotiation and adaptation procedures based on QoS map information to GUIs on client and server

dynamically, while our distributed QoS management system is executing a given streaming service.
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S 257 Aulze] AAZE §Hef 3 FA
£ Z7] AMuHIaE fA sk EERIdE F9] QoS
Alo] 2] wEe] ARgat <lejdo]lx AAE 3
Al AHAPE 278hs QoS ARE Ale] AA
A Adgich HRE AR Alo] AA= v A
ilMI Al QoS MIBE SA3F ¥, Algxl HRE niet

2 gof daelES stk 12]a QoS ¥z
+€91 Aol <lejslo]z AAelA FHepxl Al
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Aol QlEjslo]~ A= oAF Au|2 #@del =t
Al Al dES ATk ARl ] A
A TR Au] e 3o} 2EF Aujx
5 A d=E QAR Ab|2 W] AAl=
t_%‘ 4 AANE Au|z Hlel] o] ATA
§ F FellE 2o An|ag St o
o (a3 190 AAZF Yok o A AJx
cholofme)e vhehila et

4.4.3 S5 Mg ¥ HA}
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En AAP} s g Foll FeleldlE Fut 4]
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Toe or Faise

True or False
setp(gosparam) f

Troe or Faise

a2 19. AARE 3eF 59 AAle) A2 tlele 1)

7355 Wk sy AabEck FR A= "l
Muls el Are} zlo] A3 dae|Ee Sy}
55 Alo] AAelA 8AFcE A4S 2 Ao A
A= Al Mula Al RS F2sle] QoS It
gl wEo] Ale] Qlejso]x AAA A An]x
efol] Al Aulx He) A dAe 273t A
o] JIEjHlo|lA AAe Au|A e A AR F
AR Au|s ] 2Re] A AR 5
UES Aulx A2] AA A 2430k e Y-S
= A 2] AA oA AEF %—@ A7)
A S B3 SERIdE S5 A A
A-8o] st oo (21 2002 FH A8

3 Ao AAx opolojae HepR sk

=2

Tol( )
Z
MIB List

> setup(gosparam)
semp{mnm(;\)

‘ Eme or False
True or False
<

a3 20. 54 Ag 53 AAL] A2 tlelojay

4.4.4 X2 2UEl S8 =)

A1 mE e Ak 2 A AReA)
QElslol s Mol 28] 44l Ae] HRE A
sl AMEAL QlEjslol s AAE AEY 4l AAE
BE| 541 Al ARE ler) oA e An:
DB slo] o] 7|25, olefdt W4 wka Aeja}
o A e wpde] FaFlch chee] (23
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Aol % 918 Pt

Qos #e) 2o 4A % 74

_SreamReceive| . Usernterface | | _Monitor DB

getstatus( )
getstatus( ) <

Status Info

= status Info

> write (vdeoM IB)
>

a3 21, AR 2uEE] 8 Aape] ARz vjojo]a

4.4.5 "% oM = =X}

A4 A e Al FERldE 39 AR

Z2] dlo|ejmo]x
2 dlolE=

27vlst e
Felolele

o A Ze
2ol

PR

gok=l dlolels} #-g3l7] $I8F dlelEjute] 7|2y

. he)Eich

E 2. E9KRIE 59
o] 27|}

U ¢

13k dlojejuo]

Table Name| Attribute Name

Attribute Type

Sample

C_Counter A 4(integer) | 250
C_Member TAA(25) 210.112.129.32
C_Framerate Al (real) 26.0 fps
C_Resolution F-2F23(10) 160 x 120
C_Monitor | C_Bitrate A 9(integer) | 692,000 bps
C_Compression | -2F(10) jpeg/rtp

d i L) B
(stop) HEE

ARga) elejslo] 2~ shdel 9l
o2 AAEIch ARgAE e

o]z AA= wis] AAH A

ufs] Al Qos el wEe] A% Al

sAE Ak A siAl

ANE Foll =3

A

A

A% S 2ysha
47
24 F 4wz Wl

ZaAA FelollEs)

AW 7re] ~Ew] Au|Ao] A4 A4S Ak
A% A S A AR
2 cjolel1ale e gle

el (ad 22)+=

QoS M2 2#(00S MM)

Sefeore Q) Usree Mg Nty Moge Qe Sooboonn SearSid

sat) J
dsared()

Teafde
sq0)

WeoFds

so)
e Fdse

Iy 22.

A4 sl 8 Aaje] A2 clolo] el

4.5 Hjo|efHjo|A AF|ot MA|

welgel] s AMgE:
vhe ZelollE e

U= =

dlole] 44l AelE
HloJe]= AFE,
=, Hy =7,

e
A%sta el
=ele) A4

dloJejujo] 2 7]
AAZHE] ~EF
AL

g, 3] ¥4, s

7 =7], CPU Alg=kelw, olz|dt

dlolelis ~Eg] Al ek Fr)dow slojick

ohe <%

2>= ZEPIIE Fe
dlolejmlo) 2~ ~7)ulE ehllar gjrh o]=
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e 9%
A

C_BufferSize A
C_PackSize Ao(integer) | 1024
C_Quality Al (real) 1.0

integer) | 270

V. 28 QoS 2| 7 Al2H 7™

£ Bellxe A 71EF B4 QoS 2| 7=l
g AAE nies olE TR WEE VIsd
ok el glold AMgSIAE Alzgl, Hejvic)e]
), 7k <o, ORB, ~E3] 7B API, E343%
#7) Gl W AlFES sty AAE AAE
CORBA Aoll4] AA|3}sl7] 918 IDL A2} ~E
% AA TRlell WAFL Abgdel) sl 7lgdich 1
gl oz Ay spdg AAsle] AAZE Hof %
_‘r_z-l 24_040]] ‘:H5H“] y_o]L]_

5.1 7HY =4
2 Aela: ¥
‘1101*1

ARA o=

b QoS ] FAEE Fesh=d
gl el
- 4y, 74
29 Qos el Wel wEE SEskn, A
QoS | BES
g Aol FsshEs Talsisch
Al Algkslar gli= #4F QoS e
A WAL vhgel (23] 23)9) 2tk

5.2 IDL 32

o A AIZF BAF QoS I FRE FAska Q)
= AAES CORBA A= uwy}s}y] 2la) A

BFS AHoJsla o) OMGe| IDLE A elseick
2] Aej3t IDLE T 7ald Zb7ke] AA
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Stream flow v

. Server System |

« NI : Sun UltraSparc 1s, Sun UltraSparc 2i
« 27| Kl : Solaris 2.5, Solaris 2.7

« OIS0 : OrbixWeb 3.1c

« 0] % JHE 8 : Java, JDK1.2.x, JMF AP1 2.0

« DB QIZ! : Mini SQL 1.0.16

Sun UltraSparc 2i
+ &I(1) : SunVideo/SunVideoPiusCapture Board Solaris 2.7
SunVideoPlus
« &tl(2) : Sun Camera Sun Camera
Control flow A

a2| 23, ¥4 QoS | Fxo] At 5

Wz = nE A7l TEHo® AMEE AE
TFzof taia] Admela, QoS Aol ¥ 2Ee] A
Aol gk IDL A2)e} QoS 2] =Ee] A4 IDL
A olol| dhsfia] dwgick

5.2.1 Xg 7= H9|
ko] (23 24)&= F BE
2 AT AR ol e

A 3EA L

el 2 vhepict.

struct member { JIAHEAE AR TR
string name ;
string ip;
string hostname; }|;
struct videoMIB | //Video QoS MIB -5
long level;
float framerate;
string encoder;
string resoultion;
float cpu;
long buffersize;
long packetsize; |;
typedef sequence<member> catalogList;
JI7VEZ 1 22, QoS MIB 52
typedef sequence<videMIB> mibList;

I3 24, A& 7= A9

W2 member TEAE FHt 2EY AHjx o
A AN A=l HE A2He DH?& ARgA}
AR Z AR} o8, AL A IP FAo} T~
E o|2o 7 pAFItl videoMIB T-FA= ~EH
Ap|AE Aejshedl AME AEE FAR QoS,
=99 A$E, d=zd Fd, A= CPU AHE=
] fUl HR =R st 3B
qosparam T-ZAlE Fet gt A8 daelE:
53 AN ~EF Au|a] e HRE et
Wr] 9% slerlel2 AHeEY, #4249 A

sAtE, CPU ARgskom FASIch vix|Zte
2 e ®29] catalogList®} QoS MIBE-E<]
mibLists = 7}x] 22 ARE sjxick

Copyyight (C) 2003 NuriMedia Co., Ltd.

5.2.2 QoS H|of 5'431 ZE9| IDL Hef

Qos Ao} Be) BEEL FHT e AHA <
Sislel A, wue] A, 2 AH, w5 A,
Ao} || IDL gelol] ehalx] Ardaet
R RSE DENEE

kel (2% 25 AR Slelslelz el
IDLE vhelck

interface UserInterface {

attribute Monitor monManger;
attribute Notifiy notiManager;
attribute Mapper mapManager;
attribute Control ctlManager;

boolean  start(in string local, in string remote, in string
dbport);

boolean stop();

boolean configure(in long qoslevel);

boolean refresh();

boolean start_media(in qosparam param);

boolean stop_media();

boolean stepup_media(in qosparam param);

boolean rcall(in string local, in string remote); };

O 25, AR} <lEse]~ AHAe] IDL

Mz o E]HENA QoS A | EES T
Ashs mue] A, B2 A, v A, Ao A
Aol] Hg AA Fz=Als Helsl] sl dl 7
9] ojERHES Aot zE|a, Au|x Azt
S 98 start() exHelA, kS ¢8| AMSEE
configure() 2 #o]4l, GUI 3he] muejs] A%}
S 93 refresh() euj#HolAd, $41 A=he 243}
= start_media() 23d|o]4l, ~EH FAE AHHA
3l7] 41t setup_media() S o), ~EH HAl
A2 13+ stop_media() oA A|F3hH,
QoS | g A5 Z713E 8AFh= rwcall()
Qo] AdS AlFgit
m e A

theo] (23 26)> ®ulE] AA] IDLo|t

interface Monitor {
attribute MonitorThread mt;
boolean start(in long rate);
boolean stop();
boolean setup(in long rate);
boolean initial(in UserINterface ui); };

a2l 26. wuE| A4 IDL

2Ue AAlE 2y 2dH=e] AX FEAE
Qs olEzlRER RuUE 2~d=F T3, AEH
dlojele] 4l AElE 7|53 $I7F start() 27|
o]z} #|AE 18 stop() o] AT,
dlo]e}S DBell A#&slr] #1sl setup() 2ol
< Azsick aela, 2UE AAAE 27isE] 9
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Mz

AF QoS e Fxo| A %

3l initial() 2.3 |o]d-S Al-ghck
m 8 A3
ohee] (2% 27)2 F2 AA e IDLod).

interface Notity {

attribute DetectThread dt;

boolean start(in long rate, in qosparam param);
boolean stop();

boolean setup(in long rate, in qosparam param); };

a2l 27. §x A9 IDL

2y A wue] AR} o] 2= A
A2 9Jdl olERRER HE 2YEE T
S AREke] AES S8 AE AR FEleS
chdshs start() es]@o]Adst stop() Swo]dS
Agsied, 7%5 doleld A7) 21sh setup)
S ufdlo) g Algdich

m v A

cheo] (23] 28)2 ujs] Ax|e] IDLoltk

interface Mapper |

attribute catalogList serverTbl;

attribute mibList videoTbl;

boolean start();

boolean stop();

boolean connect(in member receive, in member send);
boolean disconnect();

boolean register(in member mem);

boolean unregister(in member mem);

catalogList getServerTbl();

mibList getVideoTbl();

boolean initial(in UserInterface ui, in string remote); };

a2l 28. vy A4 IDL

v A= A fehd AlETFelM AdHEE A
A A 7Fed Alad F55 A=E] ) of
EZ]HE catalogList®} 3ofa} =2 7ol AREE]
= QoS MIB E=5 e|3lr] $I3t oER|HE
mibList5 7}Alcy 12|41, start() S #|o]Ad2 w)
5 AAe] BAsE A AlFEkan stop() L3
oA nEstE flsiA] AlEElck QoS Aol
2] ZEo] ARgA}F <lejdlo]2~ AH ] 2ol we}
AAdel] Fhod mi= ©EX]7]7] $13F connect() £
glo]4d3}  disconnect()  esH#HolAE A3l
catalog 523 A2 74418}7] 918} register() £
o]} unregister() 23 #lo] -2 Al-gghck

w3l Aol AA A QoS MIB H5-2 AlF317]
218k getVideoTbl() SL#o]ds Algsla, A<
AA oA catalog FE-2- A|F317] ¢]s] getServer
Tbl) es#o]4ds Agshsd, w5 AAE Z7|3}
3}7] 913l initial() @ Ho]Ad-E Al-Fgcl.
m Ao] A

9] (2§ 29)+= Alo] AA°] IDLe]ck

interface Control {

boolean start();

boolean stop();

boolean negotiation(in long qoslevel);

boolean adaptation(in long qoslevel, in qosparam param);
boolean initial(in UserInterface ui, in string remote); };

a2 29. #le] AAe] DL

Aol M= start() 23] #o]AdF} stop() LuH|o]
Ae AlFste] AAE FA3 = v|FAE A7)
= 715S dds sk, g 7S A=E] $
3l negotiation() o]y} A& 7S A3}
7] ]84 adaptation() esH#Ho]dE AlFsh, A
ol A5 Z=713kslz] Sl initial() 2#Ho]AH-S
Al-g3het.

5.2.3 QoS 2| 2&2°| IDL &<

Qos #e] mES PAalw A Aol aElse]
2 A, Al ] AA, 44 AAe] IDL 4]
ol chaia) e,
u Ao} Slejsio] 2 A

cheel (23] 300 Ao} QlEjso] A4e] DL
& Ve,

interface ControlInterface |

attribute Connect conManager;

attribute ServiceManagement smManager;
boolean start();

boolean stop();

boolean setup(in qosparam parm);
boolean getstatus(); |;

T2 30. #lo] slEfsfleo]~ AHxle] IDL

Ao} lEiso] s AAE QoS el mEE P
sl A% AAel Al ] Aol ok A
Hxas elslr] 98] conManager, smManager
of ol=elHEs s, A4 Adsh Al @
2] AAle] BAse} v] BYFHE  98) sar) 2]
dlojdst stop() 2#lodS AFskaL, QoS Ao
el g9 Aol AAex A HEE FS5Ip)
A8l getstatus() 2 Hod-S AlFgeh. 125, A
Hl g AdeA JRE Agsl] Sle setup)
e dS AlFgict
m uls ge] A4

bl (¥ 3D Aplz ] AAe] IDLE
chepatel.
interface ServiceManagement |
boolean start();

boolean stop();

boolean setup(in qosparam param);

qosparam getstatus();
boolean initial(in Userlnterface ui, in string remote);};

a2l 31. Au]~ 2] A#e] IDL
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a2 e A= AAe] dAste} w] A4St

E %8l start()
AZskal, QoS IetvlelE AAslr] $13F setup()
S|go]| S AT, ~=3 AMAe] Au]x Ade)
2 dojer] 937 getstatus() LTS A|FIE
o} 22]an %7135 $I3F initial) es#Ho]AdE Al
il

m A4 A

e (¥ 32)= S AA¢] IDLo|t)

interface Connect {

boolean start(in member receive, in member send);
boolean stop();

boolean join();

boolean disjoin();

boolean initial(in UserInterface ui, in string remote);};

a2 32. % AAle] IDL

A& Ade 22y $4 & A2Hd 53]
SlalA] AEHIE stan) ool ATH A
Hla AAS FEe)l "EE] 913 stop() 2]
A3} disjoin() SFHlo]dS Algatn], AL A
o] Mo} W4E 27138l7] S13 initial) 23 le]
A& AlFRick

5.3 A2EZ| ZiH 78

»E3 A= vt ~EZe] AHEHE =
RAog Aglgon, 7|7 oz dlFr] A
JPEG 3A]S- AF23}gic}h. TCPS o]-43] RTP
o7 AHALsl, sjAkEis 160 x120, 320 x2402] I+
71 2715 AP, AEF A S FHd 30
ZH Q2] £52 £544 & ¢ =L 3ick

27 qH|AZ Alelslr] 8] FElAE 3¢
At Qlejsol s AAE Fal =Y AAE Al
o3l 3lm, ke AMER} <QlEjdHe]x~e] FH~
tlololzaloll4] viehd 3} zlo] ~EF] A <l
Elsflo]2~ FollA start() H#Ho]AL ~EF] AA
7} 28 doleE R Wk %Ei A
27138} 2 FFA7|3, stop() FHHe|AS 2B
AAS AR A|7)aL shoEl 218 sjAlsR= 7]
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HHI* ANE 2T $ e el
getstatus() eo|#lo]Ade muEES 98] ~EH
AR zye] ~e=] depeje(Edd & s
CPU AM4=h 5 doloe 7158 Fddlch

uE m,m

5.4 £ QoS 2l Txo| MY BY
2 Aol —"EPOME Zollx) AHgE el
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oujdolds} stop() 2o
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