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The Construction of QoS Integration Platform for Real-time Negotiation and
Adaptation Stream Service in Distributed Object Computing Environments

Byung-Taek Jun'- Myung-Hee Kim'- Su-Chong Joo '

ABSTRACT

Recently, in the distributed multimedia environments based on internet, as radical growing technologies, the most of
researchers focus on both streaming technology and distributed object technology. Specially, the studies which are tried to
integrate the streaming services on the distributed object technology have been progressing. These technologies are applied
to various stream service managements and protocols. However, the stream service management models which are being
proposed by the existing researches are insufficient for supporting the QoS of stream services. Besides, the existing models
have the problems that cannot support the extensibility and the reusability, when the QoS-related-functions are being developed
as a sub-modute which is suited on the specific-purpose application services. For solving these problems, in this paper, we
suggested a QoS Integrated platform which can extend and reuse using the distributed object technologies, and guarantee
the QoS of the stream services. A structure of platform we suggested consists of three components such as User Control
Module(UCM), QoS Management Module(QoSM) and Stream Object. Stream Object has Send/Receive operations for
transmitting the RTP packets over TCF/IP. User Control Module(UCM) controls Stream Objects via the CORBA service objects.
QoS Management Module{QoSM) has the functions which maintain the QoS of stream service between the UCMs in client
and server. As QoS control methodologies, procedures of resource monitoring, negotiation, and resource adaptation are executed
via the interactions among these components mentioned above. For constructing this QoS integrated platform, we first
implemented the modules mentioned above independently, and then, used IDL for defining interfaces among these modules
so that can support platform independence, interoperability and portability based on CORBA. This platform is constructed using
OrbixWeb 3.1c following CORBA specification on Solaris 2.5/2.7, Java language, Java, Java Media Framework API 2.0,
Mini-SQL1.0.16 and multimedia equipments. As results for verifying this platform functionally, we showed executing results
of each module we mentioned above, and a numerical data obtained from QoS control procedures on client and server’'s GUI,
while stream service is executing on our platform.
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g Aoz giEEsl dASC d¥dE e
Capturedte] EelolAdEZ] 8 715& FITh

Cleni2 & @ 2 Server(2E@ &A1)

» Al2M : Sun UtraSparc 18, UltraSparc 21

» ESMA : Solarss 2.5(csent), Solads 2.7(server}

» 0|90 : OrbixWebd. 1c

» 401, N : Java, JOKI 2.xJMF AP| 2.00eta

» 0B Engine - Mini SQL 1.0.16

» Bl : SunVideo/SunVideoPlus 1 Captura Board
Sun Camen

<9 Control flow <= Stream flow

(37 Jig &

QoS EF ZUEANAM Ao WA 5FE FI35}
E v Edoj2 IONAAMY] OrbixWeb 31cE AH3-8H%
o FeloldEue M Al dXEo] FTiel
Ao] HAAE Bd] 2EF Mulx9 Aulx dg F
Ay, 2= dolE<9l Capturedt "l & JPEG,
H261, H263% 9 &2ezn dzmdgste TCP/UDPH o)
RTP #7leg A4, gagste dadye] 37
& SunSoftAbe] JMF API 20 beta2[16]% o] &3
Ttk =8, 23" A8R A H ol AE Afute]
A% AXAEQ JFC/Swingg ol &8t F&H3H}
Ay Aladle] AlS-g Capture A8y 2EY $41&
gstE A A9 SunVideoPlus Capture K=
9 Sung FHHTE AL, FEo|dE Axd
o] Sun Video Capture B =& AM&3}53ch

52 DL H2|

£ "M E AN Y EREFS TS AAE
& 7837 98 OMG IDLE Aoslxen, o DL
& FHoz TEdY 4 AAE T} HEIRES
oo gol el the) dgch QoS #el BE AH
FERo7 AEHE AETE, AHEA Ao RES
FAste dé AA, Aulx AH 283D ARRRE QU
Holx A did IDLL HFTh dLo® QoS
e 289 A AA, iy AH, B Aejso]x
A9 IDLE& A stct

5.2.1 A% T2 A9
AA IDLAA #EhiEl 2 AFERE RE TR o
& HoEg 5Y v (29 18)3% Zrh

struct member { // AMHEAF AR F&
string name;

string ip;
string hostname;
I
struct videoMIB { // Video QoS MIB +&

long level;

float framerate;
string  encode;
string resolution,
float cpu;

long buffersize;

long packetsize;
5
struct qosparam { // Av¥]2 4HE& Jelys F8 84
float framerate;
long resolution;
float cpus
I3
typedef sequence<member> catalogList; //catalog, QoS
MB =&
typedef sequence<videoMIB> mibList;
// forwarding declaration
interface ManagerInterface;
interface UserInterface;

(O3 18) At 7=

TF&A members FHtY 2EY My A7 3
AAA HEHE 2E Alagd g AR JRE
AL ol g, A& AMade IPFA SAE o|§oE
TAET AE AAY wim AAR] HAIA sty
HE ALEHT videoMIB #2241 2EY MujA A
Agted goF 2 A A& 7|l A8 HHE
e e A,z d4E, d=ZY 2, A,
CPU A%, ¥y Z7], 3 A8 o]Fox gt
&2 F gosparam T 9t ool AY
e dnald 3 AFoM 2ER Mz A
AEE vehll7] A8 HAIRIS 2o HEHE s
B2 AlgEm, Zey A%, s, CPU AH83#S
2 749 v HE vMed AW EE2E Y
s Jtg239) catalogList®t QoS MIB &3¢l
mibList®] F 7}%] B2 ARE 7=t o] AETRE
AR Aol BER QoS #HE BEAAM FH3t Al
|3t

5.2.2 AH& Aol & IDL

o AR QEIH o]~ A
0 (2¥ 19E AR dEsHolx AR IDLE
b,



interface UserInterface { // At&x QEiso]2 2 A ¢
IDL A
// Attributes

attribute Connect conManager;

attribute Service servManager;

attribute ManagerInterface miManager;
// Operations

boolean start(in string local, in string remote, in
string manager, in string dbport):

boolean stop();

boolean reconfigure(in long goslevel);

boolean refresh();

boolean start_media(in gosparam param);

boolean setup_media(in qosparam param);

hoolean stop_media();

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

I

(32! 19) ARZX} QlE{Ho|A~ X[ IDL

=y e]
L

JEIHEE Fuw ALEA Al st
E Aol A, Mulx AR, BelA deH o]z AA
& AA FZAHObject Reference)® #2l3t7] 93l
conManager, servManager, miManager 7 93}%th,
Muj2o] A Y8 start() L¥#ElelM, FIh
QoS e 2A4d7 A& AMES = reconfigure() &
Heeld, GUI el BUE g Al&E HE refresh()
exdold, 2EYW FA& P AEA Ao
59 228 £ NS 233 start_media() 2.5
dold, 2EY A FEv|EE AMAsy] A
setup_media) LR #IH, 2EY F2 ANE AT
stop_media() ¥ dlo| Mg AT, vpoz FM
Z ALg2 Aol AAEe 27|8E LHEE rcall) &
Hyol Mg A Fert

e J& AR

& AME TR eFEode 2EY $AF
Nzl a7l Ha) AMES L start() 2@ oA
& AZa, Aulz A8 TR AT stopl) 2

interface Connect { // H4& 2# <] IDL A<
// Operations
boolean start(in member receive, in member send);
boolean stop();
boolean join{);
boolean disjoin();
boolean initial(in Userlnterface ui, in string manager);

(3% 20) M5 24H2 DL

ME NER MUAE 218 QoS B EMES 7= 3661

Helo)d, A o] qFF dolry] fg wg A
o 98 3&H= join() eu oA, AN EHs}
Tl AHEEE disjoin0) LH ey, HE AR AY
Heg 27188 A% nitlal) 2¥olAE AFect
obefel (29 2002 & AAY DL Hebdo.

o Au]2 A

B =59 33 AA" AEA teloags B
W, Abl~ AAg ZUE A, FR AAMe ddd
Zgjo] @l o2 Qs A X HMETC BE B
Ale] WA}, Ty o] AA|7} Cr+olt} AutE A
£3 whgolR A olfd FAe A Has
z&ezg FAZ HA FAYW, TEE AAE0
CORBA AAz 74=o 7] dEd TN L=
7b wAg gt

2 BYE AFe FrHeR Adl2 A9 get-
status() eWelo|dE UF it 3&sA o o
Br FHYPAAM JeAE Hdstun TR QA
o} BUE AAE Aula Al ¥t BB A
¢t U AANE 2=z FAsn Auls AAng
CORBAAAZ 7@ Aujs AFofA BUE &
=g 51 2d=g AE4YT & AEE setup.
notify() ¥ #d o] A3 setup_ monitor() L Ho]H L
Z718lo] AMula AAe IDLE Aegc) ool (2
¥ 2De A2 Hojd A2 AHE et

interface Service { // A¥]2 A 2] IDL A€
// Operations
void start(in boolean isSend, in long srate, in long
gosparam param);
boolean stop();
boolean setup(in qosparam param);
boolean setup_notify(in long rate, in gosparam param);
boolean setup_monitor(in long rate):
qosparam getstatus();
boolean initial(in UserInterface ui, in string manager);

(2 21) MH|~ A2 IDL

Aejz AHe ool de AYstH, 2EY tlo]
Hg A8 2YEY a7 Y3 ~EH
Zisteta, RUE Ae FE AAE ANFAE
start) LH#H| AL AFEH, 2EH ANE FAA
2UE AAe R AAE AAAF] AP

7]

]
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stop() 2ol e AFs, 2EY A Mujx
Fe(ZAY HEE, AP, CPUARRE dole7]
AE getstatus() 2 lAE AF3o], iAoz
ABl2a A HY WFE 271887 AE initial()
edoldg ATeH.

5.2.3 QoS #¥ A Z¥g IDL AA

o 227 Aol A4
obdl (19 )& #AR AEHol~ AMe) DLE
e,

interface ManagerInterface { // #& Q& #Ho]s A9
DL A9
// Attributes
attribute Mapper mapManager;
attribute Control ctiManager;
attribute UserInterface uiManager;
// Operations
boolean start(in string local, in string remote, in string
manager),
boolean stop();
"boolean connect(in member receive, in member send):
boolean disconnect();
boolean negotiation(in long qoslevel);
oolean adaptation(in long qoslevel, in gosparam param),
catalogList getServerTbl();

(28 22) H2(X} AE{H O~ 22| DL

@A QEHolA AHAE QoS #IYA EEE TA
ate i A Aol A W AA Fxais @
287l 98 mapManager, ctiManager, uiManager?]
JEAREE #A&H, uln HHL Ao HAHE =
71887 18 start() 2ol AH QoS ¢ EEY
Aol Mul2g& AXATZ] AH stop) LS
Azt o AN A Mul= AB/HAE 1A
A8 connect) 2.3 o] disconnect() 2@ o]
& AFsi, Ao Al A FS7 A H§ daE
Z 43¢ 248 negotiation() 23 #H o)A adap-
tation() M@ olH-E AFEH, ALy FEED do]
HE A237] A8 getServerThl() 2@ ojHAg A
Caia=s

o Ao} A4
0g (29 )& Ao} AAe DLE vebdch

interface Control { // &°} 2 A< IDL %9

// Operations

boolean start();

boolean stop():

boolean negotiation(in long qoslevel);

boolean adaptation(in long qoslevel, in gosparam param);
boolean initial(in Managerinterface mi, in string remote);
b

(38 23) Mot Z4xef DL

Aol Al AAE G YR E AF|7 9
& start) ¥ |8 stop() Lol AFs
o, P2 a3 negotiation() LH oM =Y
A2 A2stE adaptation() LHHOIHE AF el
Aol AHNE 2718187 Hd initial) LA G
A F P},

o Wi A4
(24 20+ W% AA9 IDLE vebdo

interface Mapper { // ois A2 IDL A<
// Attributes
attribute catalogList serverThl;
attribute mibList videoTbl;
// Operations
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 ManagerInterface mi, in string remote);

(28 24) o 22| IDL

By AAE= HE e 2" BEEE i)
98 HJELRE catalogListst Fka 1Y H$ 7|4
o AMgEE QoS MIB £E& #3l7] 9% ez
HE mibListg 7Ht} ofs A9 @Ase v @Ay
3E 98 startOF stop() LHY )AL AF3H, A}
£ Aol R HE A aHd wet Ao F
A7)z, €87l §F connect()} disconnect()
SHH ML AFUch EY ALROE B {
T registerO% unregister() LW HolH & AT
aga Ao AxolA QoS MIB E&-& AFs7] 4
8 getVideoTbl() Luele| A& AFsts, A& AA



A AEZ2E AFE7] 8 getServerThl() ¥
oL AFF) viAvto g uly HAE 27357
A8 initial) ¥ )AL A ZF}

53 2E& Z4#|(Stream Object) 78

2E¥ AAe ML 2EHS A4 75we 74
e, 78 oW QlaYy 4L JPEG ¥4&
AL A T TCPE ©]83 RTP #izlez ~EQy 7
Akl A48hv, 320%240, 160x1208) F 74#] 27
o HAEE A5, 2EHE A4 Adse 2E
g AAdME A 30 ZHA/z £x2 F4Alol
HsREsE FEPY 2EY AAY Qad ¥4
0E A%, CPUASE, HRR e d9Fe g
<& 2>¢ gt}

(B 2) 2E8 Axe X# 7k olcof 84

Content . CPU Bandwidth
Format Type Quality Req, Req.
H.261 | AVI/ RTP Low Medium | Medium
QuickTime X .
H.263 AVI / RTP Medium | Medium Low
QuickTime . i .
JPEG AVI / RTP High High High

QoS BH ERFoNAM 2EF AMui2E Ao
8 ALgzt Aol BE A4 F Mulx AAE T &
EY AAE Aoy, A AFHE dsolxe
(29 25)¢ #rh

‘qosparam) : boolean
‘»vdeoMIB

(38 25) 2EY 2x|9| 2le{mol&

2E¥ A geHols FAA start() o)A
< 2E¥ AF7t 2EY dolHE HUAY Bg +
VEE AAE ZI)gstn FFA7]H, stop() 293
olde ~2EY AAE A2 ¥FE Y& A
e 7152 FPF setup) ¥l AEY
AA e Mqujx Aejg 2HE F dx 2EY dAdvH
g dA st e Holxolt) Lo Z getStatus() £

LEE MHIAE I3 QoS &8 ZE2ME| T2 3663

Heolde BUEPL A8 2EY AR 2E
d deuHE doleE V%E sHdY 2y $
A Z2agel AAY Fest opd A Mujx A
Aol A A Aojses 2EY $44 T2aPL ¥
ks 4Ee @93dr @A 7EE 2EY Ax:
public FE 2 wl2=z T 2t 7]&e] )
g a4 Pey ZEaPe Adsr] g Y
A3 Qe|Ho| 28 B Z2aWL AIEE 7Y
ajof gt

54 DB £7[o} ¥ QoS MIB

€ e 2UEYC e #-d 270 44
€ FHe2 7¥d 414€ DB A7, QoS MIB A7
of sl d=gict

5.4.1 DB 933} <lEfso]~

QoS BE ERFAA ZUEd dHoHE HHa
8 DB dxe2 Mini SQL(mSQL) 1.0.16& o] &3t
Aok, =3, ABHlAE  imaginaryol A AEsE
mSQL -JDBC =2tol¥ 208 Abgste] 7@

5.4.2 DB A7in}

FHo|UEZ] ~EY AN ZRE MlAE AT
e Eoh 2EY ol 4 4H F, ZdY A%
g, 429 ¥4, 4% A48, vy =27, H3 a
7, CPU AM4-3& EYEgslo DBe A% wd@
th <E 3>& 2UEHHL 9 Hol8 A7l Yet
dc}

(& 3) DB £7|0}

Name Attribute Name Type Sample
A_Counter A #(integer) | 251
A_Member EAY(B) root@pink
A_Compression | #22(10) jpeg/rtp
A_Framerate 4 #(real) 150 f/s

T_Monitor | A_Resolution FAE(10) 320 x 240
A _Bitrate H4(integer) | 700,000 bps
A_BufferSize 3 (integer) | 270
A PacketSize | A% (integer) | 104
A_Quality A F(real) 1.0

5.4.3 QoS MIB

QoS MIB 44 #AL 3% e 2o EHe)
U Aqulx dHefo] o} ez grEg AY 3
AL B3 dAHk sk o] HBAHL B dojA B
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g AEE FUd QoS FAE A AHEH A
QoS MIB dA#4E Y g e AAE T3
FEach WA, GUIY &ehol= vk(Slide Bar)E &
# AR JF A F ARE oA GAY A
A @ Hrh

RBE a9

HER AN

59 | ANA BE 83 | FamePale | Resolion | BiRaw | CPu
s | ewelen 5 2%-30 woco | 700000 10
4 Good 5 25-30 160 % 120 450,000 10
2 Pl 5 2530 #0x120 | ecoom 10
z ] 152 50
-4 1 1 X
S — 4 120 | soow o8
— 4 18-20 W0x10 | 5000 o8
Fr. ate
e 3 18-20 @0 120 0,000 08
3 614 100 1 120 «woo | os
ABAANY AW Bit Rate 3 6-14 160 x 120 0,000 o8
$@ | Frame hue | Mescluton cPY 3 &-14 180 120 200,000 08
L i) 100x 12 ” 2 3-8 180 %120 280,000 04
2 15~24 100 £ 120
a- 190x 1 “
3 -1 180 x 120 ? i %0 x 129 o0 °
2 Pary o1 2 1-5 180 x 120 150000 04
| 12 180120 1 1-2 180 x 120 100.000 02
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6. Wl % YxrA7

B =29 Ee AAMAE vEd< CORBAE °
£35e] A Mqul2 e QoS FH FTREFE A
stglon, AGd EREL ALA Aol YHe] Yo
3 229 A A% FHo2 AY Hgo] sHed
EE AR Aol EEH QoS # ZEE A4
o Ad FHELE 2A] AW AMNAYg =dy
=7 UMLE B3 22 tolojagdd Afx ¢
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