Vol. 42 No. 11

goooooooo

ugoog

00o0booboooodnd QoSOOOO

0O o o of oo o of oo o off

000000 O0bo0O00000000000000C0CO00000000000O00COO0O00
gooooooooboOoooboOoooooOooboOoOoOosooooobobOOoboOOOOOOOOODOObOOOO
000000000 0 QoSH Quality of ServiceDO OO OO00O0O00O0O0O0O0OOOOOOODOO
000000000000 00D0O0O000000 QeSO0O00000DOO00000oO0DoOO00o0on
obooboooooooobooobOooOOObOOOCOOOOOO0OOO0OObOOOODObObOOOOOODOO
0ooo0ooo0o0oooo00o0ooo0O00O0DO0O0O0O0O0000000000 QeSOODOO
0000000000000 00000000 QeSO0O00000O0000000DOO0O0O00
goobobooooooooboooooooDbOooboOoOobODOoOoOObOOobOOObOOoOobOOoOoOoooDoO
0 QoeSOO0O0O00OO0oooOoOooooOooooooooOoooooO

Mobile Agent Based QoS Functions

KoJ1 HASHIMOTO," YOSHITAKA SHIBATAt and NORIO SHIRATORI'

Using distributed multimedia system that can integrate various realtime and non-realtime
media data, it is required end-to-end quality of service (QoS) guarantee functions including
QoS adaptation function, when the system users hold a multimedia conference and use real-
time audio video data in computer networks. However it is difficult for the system to adapt
more than three users required QoS to suitable QoS, when each user communicates to the
other user respectively using realtime audio video data. The current feedback message algo-
rithms to control and adjust some QoS requests can cause of increase of control messages and
there is some possibility of network congestion. This paper describes a new QoS guarantee
functions adopted mobile agent in multimedia teleconference service that has more than three
users. In order to collect QoS requirements and state information for media processing, con-
cepts of mobile agent that can transfer host to host is one of valid methods for efficient QoS

Nov. 2001

adaptation and reduction of the number of the feedback messages.

1. 0 Oo0Oao

uboboobobboooooooboboooooobo
gbbdoodooooobooooooobOoooooo
ooooobooooooooooboooooooooo
ooooooobooobooobooooooooooan
OoO0IpPO0OO0OO00OOOOO0OVideo-on-Demand
gboooboooobobooooooobooobobooDo
goboooooooooooobobooooooboon
gbooooooooooboooooboooboood
goodoodooooooooobooooooooon
gooooboooooboooobodobocooooobooooo
gbooocoboobooooobooooboobooo

+ 000000
Iwate Prefectural University
tt0o0ooooboooooo
Research Institute of Electrical Communication,

Tohoku University

2771

000000000000000000000000
000 Quality of Service D000 O0O00O000O0ODO
0000000000000000000000000
00000000000 ATMP000000000
00O0000?0000000Y000000000
0000000000 000000000 QoSSO0
Ooo0oOo RSVPYY0 RTPODODOODDOCO
000000000000000000000000
00000000000000 3000000000
000000000000000000000000
QoSO0D0000D0ONONODOONONOOODO
000000000000 0000-000000
Video-on-Demand System 0 0000000000
000000000000 QeSO000000000
0 .000000000000000000000

Oo00000 20000 120000000000000000
goooOoooo0ooOooOoOoDPSOOOO0OOOOOOOO
gO0ooooooooooOooOoOoooooo



2772

000000000000000070000000
0000000000 0000000000000
000000000000 QSO0000O00Onn
000000000000D000000000000
O00O0O0®0FMSODODOOOOOODOOOOO0
OOFMSOOOOODODOO0 QoSOO000DOD
00000%000000000000000000
000000000000000000000000
000000000000000000 QeSO000
000000000000000000000000
oooooo
00000000000000000000000
00000000000000000000 QoSO
000000000000000000000000
0000000O000O0ooooo®Yoooon
000000000 D000000000000000
0000000000000 00000000000
0000000000 00000000000000
QoSOO0O0O00ONDONDNDOONONOOONONONOOnD
0000000000000000000000000
000000D00000000 QeSOD0O00OO
000002000000000000000000
00000000000 D00003000000 QoS
000000000000 000O0O00000000
000000000000000 QeSO00O0OO0O
00000000004 0000000000000
000 QoSOO00000000000DOnooos
000000000000000000000000

2. Flexible Multimedia Systemi] FMSO

FMSOOOOOOOOOO'*Y00000ooooong
000000000 000000%™oooooooo
000000000000 000000000000
00000000D000000000000000%0
000000000000 00 FMS User Station 00
000000000000 FMS Agent Repository
00000D00D000000D0000000000
0000000000000 00D000000000
000000000000 000000000000
000000000000000000D000000
0 QeSO000000000000D0DONONONooon
ooog

2.1 000DO0O0ODOOOOOD

FMSOOODODOOODOODOODOOOOOODOO
0000000000 1000000000000
0000000D00000D000 FMSOOOOOO

goooooooo

Nov. 2001

FMS User Station 1
(Manager of Multimedia Teleconference)

MTMA AA VA FMS Agent Repository
MSC MSC -
Stationary m
MSMA

Agents

MA & MC
Mobile Agents

Stationary  Mobile
Agents

Agents

Network(s)

FMS FMS
User Station 2 User Station 3
(Participants of Multimedia Teleconference)

01 0000000000000 FMSOOOO000O0O00
Fig. 1

FMS agent configuration in multimedia
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Fig.2 QoS parameter set in a multicast session.
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Fig.3 Agents and QoS functions.
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Fig.4 Rate control using feed back messages.
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Fig.8 Prototype system Class configuration.
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Table 1 Processing of MotionJPEG in the prototyped

user station.

Frame Rate [JPEG-Q[CPU (G%1E)[CPU (2{E) [ Bandwidth
16 fps 0.6] 24% -1 960794 bps
16 fps 04 21% -] 757709 bps|
16 fps 0.2 20% -1 638534 bps|
10 fps 06 19% - 642834 bps|
10 fps 04 18% -] 504600 bps|
10 fps 0.2 18% - 426396 bp%
8 fps 0.6] 16% 93%| 552682 bps
8 fps 04 15% 89%| 433382 bps)|
8 fps 0.2 15% 87%| 361680 bps
4 fps 0.8 39% -317413 bps|
4 fps 0.6] 13% 53%| 288758 bps|
4 fps 04 13% 52%| 227449 bps|
4 fps 0.2 12% 48%| 189669 bps|
2 fps 0.8 28% 27%] 201195 bp%
2 fps 0.6 10% 47%| 149930 bps
2 fps o.j 10% 33%] 118777 bﬁ
2 fps 0.2] 1% 32%] 97631 bps
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Table 2 Multicast sessions and QoS requirements of users.

Session |Session o o o o M- JPEG
= Priority EisH |Fi=H |EIS/FIS®/%  |Frame Rate Quality BEEt
1 1 [US1 Us2, US3 |E{E{IESE G010 [Mpe-2ips |06 -0.2 |EE{EE
2 1|usz Us1, US3 |BIE{I{ESE (RROT) [8fps - 2ip= |06 - 0.2 |EE{ER
3 njuss Us1. Us2 |ZF{S{I{R5E (RRO2) |afps - 2fps |06 - 0.2 [iBAS{ESE

03 000000000000

Table 3 State of sending and receiving in each section.

us1 | us2 | uss
— O p—
us2 | — | use
. © ]
| us2 | ust |ust2
. © o o
2 |US2,3|Us1.3 [ Us1.2
RS = o
| US3 | — | ust

FRt L FRi2 [EAEiE 4

'
T,

139 77 115153 191 229 267 305 343 351 419 457 485 533 571 609

Frame Ratelfps]
O =~ o & o oa u om -

(a) QoSTRIMEREH. BRI [sec]
E Hfalz ERlz | EfE4
s U US2 Q06 ; : iussam |
8
I { bssaus p-—-- —
7! ] Lseane ]
25 } ST g |—| US1 Q0.2
L og i
£ oa | 9 .
2 Ust QD.S]
L L K 171
! | Us2 Q06 I—'1 52 Q0.2
i}

137 73 109 145 181 217 253 289 325 361 397 432 469 505 54 577 613

(b) QoStRsL#EERY B3R [sec)

09 OUOO0OOD1000O0O0O0O0ODOODOOOO
Fig.9 Sending and receiving frame rate (US1).
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