[»
m ==
o
R
=
(>
e
1o
r {
O
S
N
oft
E?‘.'.
i
2
i
lo
4
A

t a(t. = A =t
o 4 a2 o F.F s F

Qe vivke] {4 HEW o] B4 7}’* Adsts Vg ARy Abx sl B4 AR leg $8
ek 53], B AqH 7 '?"ﬂ 2E¢ Mulx v &g Eitetele .‘1?‘301 sl a ek o} 7|FEL ohddt 2Ef A
#e] Ran Z2EF oA Hgxa ok szejul, 7]Ee AXE e REES ~EY dEe Aula A(QeS)dl o
o 21 9do] vl Fsich E3h, Aula del #lg sl 54 8 Aul2e ¥4 NER ity °ﬂ uba}, gHyolu] AALE&
Ae = gl EAFES ehia ek olF sl Asty] Y i mFo A ik AR v sE Heste] gy o ZH*}%O] %
olatil 2E# 9 Mu|so] d§ rYsHE QoS ‘;‘?é]' HYUES Aok el FHEe] FRE AR A BE, QS #
gl X8 Y 2ed Ao Avk fdyxder ddch 2EY AAde TCPIPYAA RTP #2718 & - 54 ’l*‘-g st Ab
21 Ao] REE CORBAAHE o]l gate] = 7‘1 HEE Aot QoS ] FHES AMEA do] Rt Auss AL
R8s e 715 E gk QOS Alofiz u°ﬂ"1 At AEVEDY] 45388 £ A9 HYEE, ¥y 2y Hg2d
o] ofFojzlch QoS &3 FUF vEE A ¥ REES SYHoE 1t o)) L()RBAS*W“H*] EFUHE 594,
Ao g4 o] HAS Zhe g 1Lk QlEHo| AL S IDLE Aelshact 4oty iLﬂiol 2 28] Solaris 2.5/2.70 %
#5)+= OrbixWeb 3.1c, 2telo 9} Java Media Framework API 2.0, Mini-SQL1.0.16 ¥ 3% ’1 O]U] 2] ﬂzil-_‘— o Akl e}
& ARgEIICh B EUEe] S AEE A8 AdEA FYE A AEY Mt JEE Fel, Helo|dEe} A
GUIE Bal oA 73 saidel Fdd et QoS Hof HFozie dojxi: 4% yole & E’iL}.

Ay

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 reusahility, when the QoS-related -functions are being developed
as a sub-module 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 TCP/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 3.1¢ 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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Status inb.
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g AAzZez Fhdgtrt MAse] gEE dis
Captureste] ZetojdEZo] £al5h: 715 &

Cllen(~E ¥ Server(A € &)

» NAH: Sun UttraSpare 1s, UltaSpare 2i
» SHHA : Solanis 2.5(client}. Solaris 2.7{server)

» 01 @MO|  OrbixWeb3,1¢

» 210, Myl Java, JDK1.2xJMF APl 2.0peta
» DB Engine : Mini SQL. 1.0.16

» BH) : Sunvideo/SunvideoPlus : Capture Board

Sun Camera
UliraSparc 2i
UlraSparc 1s Solaris 2.7 I It
Seare SuideaPtus %9 Control flow «—=p Stream flow
Sunvideo +Sun Camera

(28 17) 7y &2

QoS B8 FYREZAA Ao HAAY 3EE @HFs)
= &2 IONAALY OrbixWeb 31cE
on ZEo|AESY MY Alxde dxaxo] Fkzhol
Aol WARE Za] AEFH Mulxe AMulA 4L §
Ay, 2EY o]t Capturedt olw|Al& JPEG,
H261, H263%¢ Ao Oli%}ﬂ@l TCP/UDPE Al
RTP #7122 43}, Bdate] t=Ege] &7
A8 SunSoftAle]l JMF API 20 beta2(16]& o] &3
FHEACE w3, 28E AMEA QEFe] 2= 2t
Aek AFXIEQ JFC/Swingg o] &3t FHseYch
A Aladd AFSH Capture T8 A2EFH $A12
gdgets AW Al2¥d SunVideoPlus Capture H X
o} Sung FMerE Algsigon, ZeoldE Alxd
o Sun Video Capture =& A&3}3ich,
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& FAlow pEE 7 ANE A5 dEQRES
esleoldol thal dgdch QoS wel wE Aol
% a°i.4%ﬂ AgTzE, LA Aol RES
S HE AA, s AA 29 A8A Y
2 Ao ¥ IDLE AAdd e QoS
Bge] Aol A, vhe AA, fEg A~
M) IDLE Ao s},

5.2.1 AR 7= A9
WA DLoA Sebue e AFREE g Fzd
g Heg B ohs (29 18)% #t

struct member { // AHEAF HH T2
string name;

string ips
string hostname,
I8
struct videoMIB { // Video QoS MIB %
long level
float framerate;
string encode;
string resolution;

float cpu;
long buffersize;
long packetsize;

B
struct qosparam { // A®~ AHE GEhlE F2 24

float framerate;
long resolution;
float cpus

|

typedel sequence<member> catalogList; //catalog, QoS
MIB %5

typedef sequence<videoMIB> mibList;

// forwarding declaration

interface Managerinterface;

interface UserInterface;

(T8 18) X2 7=

TZA members 4] AEY Aula 47 31
Aol A Hesle HE Alzwld ddt Algxr HE=a
AHEA 0|, A& A2 [PFA TAE oo
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3 Ager] 2E" Au|x9 Ay
HEE Yegr] o ”1/‘]219} ol AdHe Be
ElR ARE-EW, x9) AEE, s, CPU AR&Fe
2 g9 niATe R ’»‘i*—? 7bed AW B8 1
el s1eh2 9] cataloglist®t QoS MIB 229
mibList®] §F 7}A £ ARE 2= o] ARt R
AR Aol WEF QoS #E REAAM BHse A
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Ag danz
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interface Userlnterface { // AFH&#}F SlE{#lo] = 2|
DL A9
// 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 qoslevel);

boolean refresh();

boolean start_media(in gosparam param):

hoolean setup_media(in gosparam param),

boolean stop_medial):

boolean rcalllin - string
string manager);

h

local, in string remote, in

(28 19) AFRZAL elefmjoj~ A2 DL

ol

NEZHEE AHAEW A& o] BES A
= Ao) A, Auj~ WA welxb Qe H o)A zﬂﬂ]oﬂ
)3k MA FZ2HObject Reference)s #el5h7] $ 8l
conManager, servManager, miManager® 74 ¢t v}.
Auize] Aag 9fdl start) el Fukite]
QoS ke 8387 98 AFR¥3= reconfigure()

el GUI g9el Ryt Al2E 3 refresh()
Lo, 2EY F4& wdsh: AEA A B
&9 *E%] A AIAE @A sHE start_medial) 2.3
Hold, »EY N aebiHE gMEsr) fg
setup_media() 23 #lojHd, ~EY F4 HAXE Y3
stop_media() S HHo] AL 2Ty, vputen HA
& AHERE Aol Mg 2718 2% reall) 2

i 7
o 4% A

& ANE Pyshe
Azl &ty A
£ AEs,

ol & A5 set

ool ~EY A%
AR E start() o] A
Ml AAE FE357] 98 stop() &

interface Connect { // d% M3} IDL A9
// Operations
boolean start(in member receive, in member send).
hoolean stop();
boolean join();
boolean disjoin():
boolean initial(in UserInterface ui, in string manager):

(23 20) ™= AH 9 DL

1%

sHeo] M,
o elsf mEs
o) AREH 3= disjoin()
HEE 7‘7]§Jr%‘
SEEN
PN E

£ =] 3%eAM HAE AlEa velojnyg n

7“1119} EUE AH, R AHE 03@%

zpelo] Wwr} olZ A M sx] AHET e E
Alo] wrAgit}, wkel o)E AL Creolid zulE A
8 wrseln AdE oled BN XY ram
sEeE EA7 HA TEE AAE
CORBA AAz FAH 27 ol B4 v
7} WA s}

A o] ol RE Yolr ] s wis A
join() 2ol Aol Eys}
LA, HE A HY
A inital) L# o) ME AFFo}
] 202 B4 AA9 IDLE vehdch

7, A

oF =] wt D}

= RUH AxE Fr18e0z Aula A9 get-
status) 2H el 94 WiaE FEA @t u

g AN AeAetE sdstun TR AA
o RuE AHE Aulz Aol Fihste] R A

oF MUE AAE sy Fdsa Aua Agns
CORBAZ Al F&Egrt, Al A AA oA U 2~
A FH 2H=E AHAE $ dEE setup.

notify(}) @&l M7} setup_ monitor() L.H# ol A&
F7tate] Mulx Mo IDLE Aot ofee] (2
2D Al 4o AMuls g vebdg,

interface Service { // A8l 2] IDL # el
// Operations

void start{in hoolean isSend,
qgosparam param);

boolean stop();

boolean sctup(in gosparam param);

boolean setup_notify(in long rate, in qosparam param);

boolean setup_monitor({in long rate)

qosparam getstatus():

boolean initial(in Userlnterface ui, in string manager);

in long srate, in long

(3= 21) MYl Zixe| DL

Aujz A9 e neol e HEY AEY to]
& Falsti XYY &) & ~EHY
71348k, RUE AHe BH OAHEZ AFA]7)=
start) eF o] iE ATy, ~EY AAE
71x, 2UE Axet BH AAE FAAF)

i z-“ =2 %

A A]
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stop() £¥eeldg Mgy, 2EF A Au]x

"‘Eﬂ(“al‘d Z*%%, H%E, CPUAIR#)E doL7]
% AT, viATeR
"1‘51* AH e Aq WFE 271887 HF initial)
eHgolde AT

5.2.3 QoS #a AA 2§ IDL A4

o B4 AR A2 A
obg) (19 20& wBelx AeHolx AMe) DLE
e

interface ManagerInterface { // #2 e o] A9
DI, Al
// Attributes
attribute Mapper mapManager;
attribute Control ctiManager,;
attribute Userlnterface 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 gqoslevel, in gosparam param);
catalogList getServerTbl()

L |
(T8l 22) #efAt le{Hloj~ HH2] DL

A deHolA AAE QoS A REE T4
st wlH At Aol Aol e AA F2A
#3171 8]l mapManager, ctlManager, uiManager2]
FEREE FA s, ulg AR Ao ANE x
713487 3l start) SH#H AT QoS #El e
Aol Mul2E AAAFNZ] A3 stop) eHH|HE
AFgct, wm Ao A Aujx AA/HAE A3
A8l connect() ¥ elo] A7 disconnect() ¥ HolH
AEspH, Hol AAelA A A4 H§ dug
3-8 2338 negotiation() ¥ # el 3} adap-
tation() L H ol AFsH, A28 FHERT o]
HE AZe7] A8 getServerThl() s old& Al
Chid=g

g %

ulN o

o Ao AA
g (29 29 Aof AH IDLE e,

interface Control { // Ao} A2} IDL %9}
// Operations
boolean start();
boolean stop();
boolean negotiation(in long qoslevel);
boolean adaptation({in long qoslevel, in qosparam param);
boolean initial(in ManagerInterface mi, in string remote);
h

(2% 23) Mo ZH2 iDL

Aol AA= AAE B} v|BASE A7 9
§ start() LH#HIHH stop() LHH AL ATt
™, ¥4+& A== negotiation() ¥ o)A AL
88 A8t adaptation() SH oA & AFFc)
Aoy AAE 271887 S8 initial) SHY MG
i k-ia=

o i A
(19 20+ o9 259l IDLE vhehdvh

interface Mapper { // @3 2 #2] IDL A9}
// Attributes
attribute catalogl.ist server’Tbl;
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 getServerThi();
mibList getVideoTbl();
boolean initial(in ManagerInterface mi, in string remote);

(3 24) ofjw Z4xef DL

AR A=
48] HE-HE catalogList® Pk AL HE /)4
o AMREFE QoS MIB £&2& #23y] 3 ojEg
WE mibList® 7k eis Ao gAsiel H g4
3% 98 startOF stop() e.HAolM g =Fsind, 4
21 Aol RE9 & AA 24 wad qHe) F
A7, @EAF)7] Y48 connect()F disconnect()
Lol A AT} £ G2 aE PAEI]

W% Asd A2d 252 pela)

pad

& register()¥ unrcgister() Lol AFIr}
ada Ao] AAA QoS MIB %&& A7 9

3 getVideoThl() &0l & AF30], & AH



A NER2aE AEs] A getServerThl() L¥ )
oldE AFF} vixgte g uy ANE x7]3s}7
A& initial() ¥l A& AH-F3),

53 ~EH Z4x|(Stream Object) ?E

2E¥ AAe dde 2R dF vlswg 79
d9hoH, 7|2 omA Qlay “3*4: JPEG §4&
A& AT TCPE o]43] RTP #izlen 2~y 7
Azrel AEE, 320X 240, 160%1208) F 7}A =)
o HAEE AdEy, 2EHE MY AFIE KE
g Az #Hdl 30 ZeY/xe £E2
7He3tEE FEIT. 2EY AN g 29
g Sds, CPUASE, 382 3v d92e g

S3ale]

<{ 2>¢ #rh
(B 2> 2EE Wx9| X|& 7t58t 00| &4
N Content . CPU Bandwidth
Format Type Quality Req, Req,
"H.261 AVl / RTP Low Medium Medium
QuickTime I .
H.263 AVI / RTP Medium | Medium Low
QuickTime R . "
JPEG AVI / RTP High High High
QoS &% EYZAAN 2EY Mul=E A3r] ¢

& AHEz Aol BE AA F Aul: AAE B &
Ed AHE Aded, ¥4 ATse JdEwelxe
(29 25)% #ut.

Stream

$start(isSend : boolean) : boolean
®stop() : boolean

®setup(param : gosparam) : boolean
$getStatus() : videoMIB

2EY AX dEHAlA FolA start) ¥ )M
17} 2EY dlojHE RuiAY v

Ag 2788 AT, stopl) ¥
2EY AAE AN 2 #FE 2AH4g Al
3l 715S I setup() 2Hgo]RALe 2EY
Mol Mulz JHE 2E8 § Ue 2EY vy
£ dA4ske dEHo 2ot np RO 7 getStatus() &

Helolde BUHAL Fa 2= AYE
e Few,
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d¥e Feen. @4 TEY 2EY AAe
tg 7Esig 28y 71Ed A
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 doldE BUHYH AbgsEE 2l 270 44
& $H4e2 F¥o A" DB Az, QoS MIB A#A

of thaf A,

5.4.1 DB <A QglHo]x
QoS 5% ZAZAN RUEE HeleE A%s}7)

98 DB 722 Mini SQL(mSQL) 1.0.16&

o) 88}

Yt £%, AEHAOAE  imaginaryol A A Fste
mSQL -JDBC Eztold 20& A835te] 7334,
5.4.2 DB x7|e}
geoldEdel SEY AAZRY ANLE AT
W= B 2E9 dlojE 4 AH F, ZHd A4S
& ?_'i%‘ Y, iz, 45 Wy 27, f7 2
7, CPU 438 BUeysie DBY) A% #a)d
o <E 3> ZYUHHE A% HolE ~7ntE e
Ao},
(Z 3 DB 7|0}
Name Attribute Name Type Sample
A_Counter 7 5=(integer) | 251
A_Member EAL(25) root@pink
A_Compression | #21€(10) jpeg/rtp
A_Framerate A (real) 150 f/s
T_Monitor | A_Resolution FAS10) 320 x 240
A_Bitrate A4 (integer) | 700,000 bps
A_BufferSize A 4(integer) | 270
A_PacketSize 4 ¥ (integer) | 1024
A_Quality 4 4 (real) 1.0
5.4.3 QoS MIB

QoS MIB H7A #H& a7 YEHA 4o 540
W Aulx el wet bR AolRR wiEE oY 3
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7 ARE Fo ] QoS A& #8l AR ol
QoS MIB ’:éﬂ]ﬁr S BY ven e HiE 23
TEatgrh WA, UI«] "‘EF°1‘: ul(Slide Bar)g ¥
& 4%47} Ay A 5 04 gy A4
3 e e,
am az

YY) 83 | FrameRate | Aesohtion itaste | CcPU

Excubont s 25-30 160x120 | 700000 10

s 25-30 k10 | 65060 14

s 25-30 180 x 120 800,000 10

3 15-24 160 x 120 550,000 o

A 1524 teaxi | somo | o8

f:::‘e N t5-2¢ 160 x 120 450,000 08

3 814 180 x 120 400,000 08

MERELY-NET ) Bit Rate 3 614 160 ¥ 120 350000 ki

S2 | Frame Rate | Rssolution cPU 3 6- 14 160 x 120 300,000 0§

8 zs": ::: x 120 m 2 5-5 1605 120 250,000 04

N 7 T ST TR TR

2 Py 180 % 120 2 3-5 160X 120 150000 04

1 1-2 160 x 120 1 $~2 160 % 120 100 000 02

(38 26) QoS MIB Uj& 2ty
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