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Dynamic Construction Scheme of Multimedia Processing Components

Based on Multiagent Framework

AKIKO TAKAHASHI,# TAKUO SUGANUMAt and TETSUO KINOSHITA®

In this paper, we describe a dynamic construction scheme for multimedia processing com-
ponents in Flexible Network Layer (FNL). The organization of multimedia processing com-
ponents provides multimedia communication service dynamically by combining various data
processing functions. In FNL, it is required to construct the necessary and sufficient group of
the multimedia processing components based on status of user requirement, platform/network
environment, and characteristics of multimedia data. To resolve this problem, we propose (1)
an architecture of Media Element Agent (MEA) that consists of a multimedia processing
component itself and related knowledge concerning the component, and, (2) the Q-CNP that
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is a protocol to construct the agent organization considering the QoS.
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Fig.1 Agent architecture of MEA.
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ID::= <fname, creator, class, category, ftype, form>
fname: #EER
creator: FFE
class: 79 R%
category: 73%8(G-MEA, C-MEA, N-MEA, P-MEA)
ftype: HRES AT
form: T—474—<T vk

OSPEC::=<IN, OUT>
IN::= {inspec}*
inspec ::= <formtype, insize-x, insize-y, misc>
formtype: 74— Y
insize-x: #H A4 X
insize-y: #tH4A4 X
misc: 74— yMRFMIEHR
OUT::= {outspec}*
outspec ::=<formtype, outsize-x, outsize-y, misc>
formtype: 74— YME
outsize-x: #H A4 X
outsize-y: fit 41X
misc: 74—y MR INER

FUNC ::= <CSPEC, ESPEC>
CSPEC ::= {contspec}*
contspec ::= < att, unit, maxval, minval >
ESPEC ::= {eventspec}*
eventspec ::= < att, unit, type>

SQOS::= {sqos}*
sqos ::= <in, out, param, plat, qos, resource>
in: ABHH(inspec DA REU ANDRAH)
out: tH A K (outspecD AV RAVAADRAH)
param ::= {paramspec}*
paramspec ::= < func, value >
func: /35 A—%F&fll(contspec 1 L RAV ANDRA4)
value: i
plat: 7ovbT7+—LOBEHER
qos ::= <size, quality, fps>
size: A4 X
quality: E{& & E
fps: ZL—LL—k
resource ;.= < net, plat>
net ;= {netres}*
netres ;= <att, up, low>
att: RYMIT—HV&IR/NTA—45
up: SHBEIR(LR)
low: HE&ER(TIR)
plat ::= {platres}*
platres ::= <att, up, low>
att: TV IA—LER/ITA—4
up: HEBER(LER)
low: HE&EIR(TIR)

CONST ::= ...

DEP ;= ...

02 S-MEKOOOOOOOOO
Fig.2 Knowledge template of S-MEK.
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Fig.3 Agent framework for MSU.
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Fig.4 Behavior of MEA in Contracting phase of Q-CNP.

0000000000000 0 QoS-based CNPO Q-
CNPOOOOOOD MEAOOOOOOOOODOOO
O000ooO CNPOOOOODOOOOOOOOOOO
0000000000000000000000QoS
ooo0ooo0o00ooooooooooooooo
ooooooOoooooooooooooooBboo
gooooOooooOoooOoOooOoooOoOooooo
00ooooooooooooooooooooooo
0000oooooooOooooooooooooo
O00O0oO0o CNpOOOOOOOOOOODOO
O0oo0oOoooU0oOooooOooooOooooooOo
00000000000 0o0oooooUoO 400
o00o0o0o0O0O0oU0Oo0oO0oOoooUooooUoog
oooooo0o0oooooooo0oooo
(l)boooOoooUoOooOooOoooovAOOO
0000 Manager 0 OO OO
(2) Manager 0 NETAO CPUAOOOODODOOOO
O0ooooooooooooo cpuooOod
ooooooooooooooo
(3 0000000000000 DO0OManager O
goo0o0ooooooooooocrPUDOOO
00000000 TAOODOOOOOOOOOOO
MEAOOOOOOOOOOOOOOOTAOOO
Oo0oooo0oooooOoooooooooon
0O0000000000000 G-MEAOOO
oooo
(4)0D00000O0O0D0O00OOUOOOoOoOoOOoo
000000 OManager 00O TAOOOO
G-MEAOOOOO C-MEAO OO TAOOODO
O0TAODOOODO C-MEAODOOOO S-MEK
0O OSPECOU0OD0OOOOOOOOTAOOOO
000 CMEAOOOOOOOOOOOOOO



Vol.45 No.2 O00MOIOO0O0O00O0COOO0O0DOOOOOO0OOOOOOOOOOOOCOOOOOO 371

gboooooooooboooooboooooon
OSPECO OUTOOOOOOOOODOODOOO
000000 o0ooooooooo TAOOO
Oo0ooo C-MEAOOOOOOOOOODO TAO
gooooooocoooooboobooooooobo

gooooooTAd0OOOoOooOoOoOoocoogon

0000 s0000000Db000DO0DO0O0O000O0O
0000oooooooooooTADOOOO
oooo
(p)00000O00U0DOODOO0O0ODODOODOOO
gooboboboooboobboboboboobo
gooooooboobobobooooboboo
O C-MEAOO N-MEAO TAOOOOOODO
() J0O0O0C0OUOUO0OOD0ODUDOUOOOOOO
Jo0000oo0OoTAOOOODOOOOOOO
N-MEAOOOOO P-MEAO TAOOOOOO
(7) (3)0(6)0 000 TADOOOOOO0OP-MEA
-> N-MEA -> C-MEA -> G-MEA -> Manager

oooooOoooBIDOOOOOOOBIDOOO

00000 MEAOOOOOOOOOOMEAO
O00U000o0o0o0o0o0ooOoooOOgS-MEKO
SQOSO000O0oO0OoooUOOoooooooo
O00000ooooooo MEAOOOOOO
QoSOO0O0O0 QoSOOCOODOOOOODOODOO
000 sqgos 00 000O00OODOODOODOOO
OO0 OManagerJO0OOOO0O
() BIDOODODOO Manager 0D TAO D OODO
goooooobooOoooooo BIDOOOO
gooboobobooooobobooboooobog
00 AWARDOO OOOOOManager 0 OO0
goooobobooboooobooooobooo
gooboooooboboooooooboooo
00000 completeDO0O0OOOOOOOODOO
goodobobooboboooooobooobooobo
ooo
gooboooooooobobooooogooooo
000000000 000000000 00 0Q-CNP
gooooobooboobobobg sbobboogn
gbobooobbooboooobooooooobogo
gboooooog
()0 0000000 Managerd aManagerd0 O
CPUA O NETAOP-MEAOOOOOOOOO
QoSODODOO0OOOOreportddonoon
(hyOOOOOOUOUOOODOOUOOUOOOOO
OO0aManager 0000000000 MEAODO
OooodbooboO0OO0ODOO0D request-action

Sender

FNIJ
5 @ Data source
| s

= report

Network > ------ » request-action
S P — —»re-request

.......... _.%

Receiver
05 QCNpPUOUOOOOOOODOODOOOOUODOODOO
Fig.5 Behavior of MEA in Tuning phase of Q-CNP.
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Fig.7 Protocol sequence chart of Q-CNP.
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Fig.8 Implementation model.
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(ID (:fname H263Encoder :creator ibm
:class com.ibm.media.codec.video.h263. NativeEncoder
:category C-MEA :ftype Encoder :form h263))
(IN (inspecl (:formtype RGB :insize-x 640 :insize-y 480
:misc (:datatype....)))
(inspec2 (:formtype RGB :insize-x 320 :insize-y 240
:misc (:datatype....)))

(OUT (outspecl ...)
(outspec? ...)
(CSPEC (contspec! (:att size_x :unit pixel :maxvalue 640 :minivalue 120))
(contspec? (:att size_y :unit pixel :maxvalue 480 :minivalue 60))
(contspec3 (:att quality :unit percent :maxvalue 100 :minivalue 0))

(SQOS (sqosl
(:in inspecl :out outspecl
:param ((param] :func contspecl :value 320)
(param?2 :func contspec2 :value 240)
(param3 :func contspec3 :value 80))
-plat platspecl
:qos (:size 320 :quality 80 :fps 16)
:resource ((netres! :att bandwidth :up 200 :low 150)
(platres] :att cpuusage :up 40 :low 20))
)
(sqos2 ....)
(sqos3 ...)
)

0 9 DASH/ROUODOO H263Encoder 00O OODO0O S-
MEK OOOO
Fig.9 Example of S-MEK description of H263Encoder
Agent based on DASH/R.
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5.1 OO0O0O0O0O0O0000O0
goooboboooobooboooobooobDbbo
Ooooooooooooooooo MsuOoood

(rule select-sqos-fact
(reg-sqos :in (:formtype ?recform :insize-x ?rec-insize-x :insize-y ?rec-insize-y))
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Fig.10 Example of A-MEK description of H263Encoder
Agent based on DASH/R.
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Fig.11 An example of cooperation process among agents (Contracting phase).
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Fig.12 An example of cooperation process among agents
(Tuning phase).
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