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A study on An Integrated Network Management System

Using Multi—Protocol Agents in Ubiquitous Broadcasting Environment

*Jung, Chang—Duk =**Kim, Dae—Young #***Kim, Do—Hyung

< Abstract >

(SNMP/SMI)

service make

lubiquitous remote

combinat ion

for egacy
possible of wvarious
legacy management system cannot be applied some problems
complexly, implement large network by reason of
integration of voice and data, wired and wireless, and service area between
service provider. For improve this, supplied JMX(Java Management eXtensions) on
network management technology from SUN. JMX is integrated architecture for
existing network management and monitoring. In this paper, we design and
implement for integrated network management through multi-protocol agent using

Integrated management model
communication network

architecture. However,

or

such as inefficient, and

JMX.
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2.1 J2EE(Java 2 Enterprise Edition)

J2EE+= J2SE(Java 2 Standard Edition) 7|Wko]m,
AXNES ol88 BARA dZaplolng 99 wE
ol ofZg Aol NS 93k Al B API9] HE
olt}y. <9 1> J2EE A<} FiE|oje] FE2E Hof
F3 qdeh, 77t ejare gest

J2EE Server

Browser

Application
Client

Application
Client
Container

JSP Page

Web Container
Database

nterprise
Bean

EJB Container

nterprise
Bean

Client Machine

<Z1% 1> J2EE Server®} Containers

J2EE Server : J2EE9] ©E}e]
ZeoldE AlF-st.
EJB(Enterprise JavaBeans) container : J2EE ofZ
gAllAS gk dEzetol= Hlo] AHsgS s,
dle|szeto]l= wid} ZAH oY7L J2EE AJH/dellA] A
=

Web container : J2EE ofZg]7AlolAdS 913k JSP o]
et MEE AXFUES] A8S fdejsh, ¢ AXUE
o} 259 AHelUr}F J2RE Audellq Aggwct,
Application client container ofjZe) Aol Fat
olAE AxUES] S Hlsh, ofEAlold E¢t
o]AES}T T1=9] HEHo|U7E ol EdA At

wEowx EIBS 1)

Applet container : ofE%e] APS FAeshy,
gh-A b A Zejclow FAE L

J2EE <¢lEjFjo]~= dlolgHo]~E2 93] JDBCE, U]
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=2, WAAEE eixe INSE,
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= JavaMailg,
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2.2 JMX(Java Management Extesions)
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= WBEM(Web-Based Enterprise Management) X<
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TEE e e Aledd IXE VA eR

<I¥ 2>9} o] Al 7o) ATom FAE it

Remote JMX Web SNMP
Manager Manager Browser Manager
Server
Connector RMI HTTP SHMP | .,
Level Adaptor Adapter Adaptor
Agant MBean Server
Level
Instrumentation | MBean ‘...‘ MBean ‘
Level Application
<9 2> MK =
- 24 ¥ (Instrumentation level)
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del bsd A weshs BEekE ooldES A
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E(Timer, Monitoring, S%)% TAFEC. u&hA,
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2.3 JDMK (Java Dynamic Management Kit)

JDMK<= JMXeF z3hs]o] ] ofZejllolds AdAst
i TEs] AR Y Eoln v HEYA ITREE

< FE O ASEe #E® 4+ e A
API(Application Programming Inter—- face) ©|t}.
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JDMK:= SNUP ool E 7t dejas g &7
Alget, o] E31& SNWP MIB Hujde], Apmfp A
=2 SNMP MIBS #Hutdelr] $l8 AF&sh= mibgen &
3} 71% connector 9} 3 AREE7] 98 ZEka] 9B
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2.4 JAIN (JAVA APIs for Integrated Network)

JAINS AL oA Au|2E sy =9sk=
U "edt a8 sewa, gFstE Aup oo~

g Bl R4, TA, 3 B2 duse qus 5o
olZalloltgel JAIN AZUES AFA7Y] A B
A2 Awshe APIo] FPolv), WENZ 2z Aulz
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2A% Besel f4, FAH, A2 S TP,
A
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JAINZ JAVAZ|&& ARSRFOZX ZRAId] -S4 A=
2w} wEn, 0, Aulgem AN 4 JEs 5
W, JAVA ofZElelde] &5 Adow HoE
UEF gt EAskE HHA AlaflomRE b
BAY AR Aot Asspl AdHn w8 5
A= THE WA UEA 25 ZEF g JAIN
o] A Fxe} HHAdE <Y 3>ollx] xFkaL Tk
Trusted JA(I:N Sﬁrwce Untrusted
Third—party reation Third-party
application En\(/{]ré)grEn)ent application
| _____ | ______ Operator
Independence
‘ Security Interface H JAIN Service Provider ‘
_____ J[_______________________|______ Network
Independence
JAIN Service Logic
Execution Environment (JSLEE)
L - + ________________ | Protocol
Independence
JAIN Call Control (JCC) and
JAIN Coordination and Transactions (JCAT)
_________ = ——— - .. . = Vendor

<I¥ 3> JAINS| =

Aol SCE(Service Creation Environment)$}t

SLEE (Service Logic Execution Environment)e®l

JAVAS  F7ksle] JSCE  (JAIN Service Creation
Environment)®} JSLEE  (JAIN  Service Logic
Execution Environmnet)E A5kt JSPA(JAIN

Service Provider API)ol 9J&] #| 3 & ojZg]A|9]

AES 783t JSPAd ol eHdlely HHE AlE
g 4 Qv JAIN  SLEEE  oMIE  EY
(RequestEvents, ResponseEvents and
TimeoutEvents)ol] 2JsiA o|HIEES- 2dHsl, JAIN
(Java API for Integrated Network) Service

Provider APIs(SPA)+= Parlay 1359 2l /s
7ES Y FEow AFste]l UEYA 294 APTE
Azt ol2fdk API= lsto] thdstk UESA(PSIN,
Broadband, Wireless, IP, Satelite)ollA ojZ2]#|]
s 2% 7 QT skar, Hirel AH|A AT A A
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) = e e Application
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of o] HEE MBean AWl &l e MBeanES

#AE37] Y&l time, monitoring, alert, event=9]
MU AES AHbal] F=rh Egh o ZZEZ(SNIP,
HTTP) ¥ A EAlsl7] Ysire JMX adaptorE ARE:
3, g2 AE7]14(Java RIS 94317 Yeirs=
connector& ARESIO=H A ggo] 7hsslar, EA)

st 71 Vs m593os Filo] HEF SISt
Lk IA|= JDMKOlA AlFE+E proxygen 52 ARE-

=

sl=4], proxygen< 7| connector®t A ALg3s}7]
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<Y 4>ollx HZTo], 9 WEAA dE ARH2

AL Fato] Bk $1%F HTML Adaptor <l SNMP 53}
2o TREFS XYUsh] 93k Adaptor, ¥AA] PC A}
A3 A%3}7] 913k Connector & %] 9l

MBeans SE3l1 Al A A|@a tholol
Fs <2 5>l BolFar glvh. MBean A4S 18l

==

createMBean() WAEE o]&3ld], JAXBAE AT}

31, MBeang registerMBean() WAEE  o]&3}o]
MBean Serverel S33}al, TFo] IFHAv= A

Notifacation ListenerE 3l ¥#+52o%4, MBean
= 5oL, S Ael= A=
unregisterMBean() WAZE ARES}Y] MBean 534
I} AP, MBeans unregister Al FU}.

Mana_gen_]enl Nopﬁcahon ‘ MBeanServer
Application Listener
+ 0 ! e

createMBeen irsartiete(]

MBean<

‘ MBean ‘

#instence()

registerl Bean(!

; o SreRecister(l
! mandleNotiicationli|| ——— |

(REGISTRATION_NOTIFICATION)
postRzg ster()
MBean Otjectinstance
Registration
unrag seiMBsan()
preCeragister()
i handleNotification()|
JUNREGISTHATION_NOTIRCATICN) - .
postJeregister()

MBean T T
Unregistration :

=2

=i}
]

%Al

<Z1¥ 5> MBean
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MBean A¥o] SFH MBeanE2 <X 1>
== Alesitt.

B

<& 1> @E=AF Aleshs Vs

AE 7% a9
MBeanServer | HHEH A “Joll 9= MBeanServer £+
SiRel A4}
MBeanServer | MBeanServer o 53 MBean
AR ARE Bt}
MB o] eHgoeld HAEE H
MBean AHX | _ eane] 237]el © ~
=t}
olWlE &2l | MBeano] WA= oHES WS 4=
5 AEF AEHE F5H
2 e o] A MBean2] Q. u#|o]dS 4ol A
28 T5 ko)
<% 6>2 MBean AWE GEsto] ofZgE|AlolMdel <

3 #EEE MBeans HOFE AP rtlolojago=
MBean= A|&Ho2 HUHE 3dltp7), MBeane| AEN7}

Ll e I S it EQ R P I i e i A2 N
MBean Server
| getStite() C C
i 0 0
MBganﬂ P - N .. getAttrbute(MBeans 1,
O getAttribute % d % | ‘State”)
(MBeanst, | o 0 Proxy |getState()
“State”) r . o
Mbeanl
Agent Side Manager Side:

<718 6> MBean?] A2 tholo]1ed

<a¥ 7> F oy AlRs st e FFe] 94 #
g oJEgAlo|A R E] dfo]dE 9] MBeano = MY
He AS BAFa vy #e ofZEAlelde] AHA
o7 A QBAEALY] getState MAEE invoked}
3, ZEA] QHAEE (Connector SIEHO|AE Ea)

o]HNENA requestE HE3ch, T2W, oo|HEL]
Connector QIEJH|o]27} o] @3S WholA] MBean A1H
£ Esto] MBean®| HHIE ¢ IS Holed 1
ool dog 7he AL Fds WS Fote] g
t}. 3 MBeanslolA o]HIEZ} WABSHA, JMX Agent
5 B3l 94 Al A oMEE dA Hrt.

=

o

notifies
MBean MBean Server
+— manages
monitors ;
| Cderive>) notifies  ~[1ANAGES
Monitor Notification L stener Application
listener {Lrefiney

<y 7> 974 vl B

3.3 WY ZREF

HE] T2 EFS o83l T UEYA dE fls)
H =A< Adapter®} ConnecterE ARE3SIITH 7zt
BEo] 9&2 v 2t

- HIML Adaptor Module

F P A2 92 ol8F Hee

HL =2

Haatr] glsl Axol

g8t 9

ot

b Bgolh, dEARE AlAaEe]

& AT Aol A delAt Freb nlalste]
A ) s s "k o] RES Foko] d)
A Al2=Ele] SNMP ool ES}E AAA] JMX oflo] - Ee|
277 ARl Hie 23s A BA Ao

- SNMP Adaptor Module

dAA Al=Ele] YEQ T AuloA FAEkaL
SNMP  ollo]dEgte] AES Adshr] 9%
JDMK Dynamic Management Kit)ol
SnmpAdaptor& AR HARE  Agolr] ol
OpenNMS APIE ARgstel F-d&flvh. 17l 82 SNMP
APTE o]&sle] dolHE W A& YERaL Q.
SNMP oo ES} EA1S ©3d3k= SnmpSession®l] o]
B 9% WS al™ SnmpSessione SnmpHandler &
F3l SNMP  olo]HEC]  dHeolHE  QAskAl "
SnmpHandler = ©esh QIEFHo]20|B 2 o3-S 3}
o] SnmpSession®l] SE3foF 3t}

:

[ RS
AN
oJt}
o)
AN

:

=
= .
L

(Java

=

- Remote Agent Connector Module

LAA doldESte] FAlS fgh HEoltt. ¥4 ¢
OJHER T #E A" mRIHAE MBeanEo]l B
o] MBean ServerE ©|Fil, HTTP Adaptor Module&®=
EAlste] e B Aol AFssil S deld 4

F2 st Aw/FeeldE T2k Hojok 3] o)
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Fo| EAloF st, Aol st

Main SNMP SNMP SNMP
Program Session Handler Agent
H ik 1 W
request
Invoke send R
request request i
” response
response
response

<a¥ 8> SNIPE 3] HolEE Wi o
IV. FHFAE 23] 235 o we] A|~H
T4
4.1 74
FH ) A20% 4 AldEs A R
T 2 gAEson, 0SE A% _?AXPE ARERed

APIZ% JDK 1.4.2, JMX 1.2, JMX Remote API 1.0,
JDMK 5.05 Z83at] FAaiitt. ZA8Aow AJ=H
=2 34 e MH 5 Al P walnk B3k
(RSN

Aujea ofw oM AT,

AR

<% 2> MBean Server<} HtmlAdaptor A F=

// MBean &2l I8t MBeanServer M4
System.out.printin("WnWtCREATE the MBeanServer.");
MBeanServer server = MBeanServerFactory.createMBeanServer():
// HTML Adaptor 484 2 Al &
System.out.printin

("WnWICREATE, REGISTER and START a new HTML adaptor:");
HtmlAdaptorServer htmlAdaptor = new HtmlAdaptorServer();
ObjectName htmlObjName = null;

try {
// 8082 ZEE Sall MHIA MBS
htmlObjName = new ObjectName("Adaptor:name=htmlAdaptor
,port=8082");
System.out.printin("NOTE: HTML adaptor is bound on " + "TCP
port 8082. ");

System.out.printin("WtOBJECT NAME = " + htmlObjName);
server.registerMBean(htmlAdaptor, htmlObjName):
} catch(Exception e) {
System.out.printin("wt! Could not create the HTML adaptor !!!");
e.printStackTrace(); return;
}
htmlAdaptor.start();

<% 2> 9 dAHoA B Y8t HrmlAdaptor &
A= 9 MBeansS #El8l7] 93t MBeanServer
5 A= Zoolth.  HtmlAdaptor® A48k
MBeanServerell 53atd § HoAE Fal TR0l
SAFshs PCH AHls] Al2=Eld] S =,

T3 MBeansS 55 4 Al vk

A3 =
e

= Zo] IP F47} 128.134.64.350]1, EEV}
90925 ARgsh= Al=Eld]l Zzao] FEeh W)
http://128.134.64.35:8082 = A&sd =1
MBean =9 228 & 4+ 9
<a¥ >E Html Adaptor7} TEEel Qe
BaseAgent X2 13-S 2aA|7] shHol)
o C:WWINDOWSWsystem32Wemd, exe - java Hase'ﬂ!]#’m I ] 5]
S e . s
:WExamples>java Basefgent |
CREATE the MBeanServer.
CREATE,. REGISTER and START a new HTML adaptor:
OBJECT NAME = Adaptor:name=html, port=8082
(| | 4 :/f

<% 9> BaseAgent TE13 213 3pH

AAFH o7 MBeanServerE A3Adskal, Html Adaptor
5 A F 5E3IL 9092 LEES ARESt] AlFRi
<IF 1052 9 HolAR AT A SlElFo]
2ot} AMEAPE 98 /)5S = Fadk MBean
5S¢ FHAE e FHE Hel gtk AR
MBeans S-=3faAl o wji= Admin HIES ¥2 T %
=35 g,
-iolx]
WE DEE S0 SHAIW ERD ESEW | &
Z2(D) [ @] http //infatels. k. ac, krigoae/ - Bos
. H
Agent View [JOMKS, 0_r32]
Filter by object name: [+
This agent Is registered on the domain DefauftDomain. Adrmin
This page contains 2 MBean(s).
List of registered MBeans by domain:
o Adaptor
« name=html,port=8082
o JMImplementation
« type=MBeanServerDelegate
=
&z [T e 4
<% 10> HIML AREA} Q1€ o]~
71 UEYAS A F2Fst7] Yshii SNMP Adaptor
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oF dA doJHdES Falely] gk JMX  Agent
ConnectorE &3t 19 112 SNMP Adaptor &
T3k MBeans MBeanServerol] F7Fsle] SNMP of| o)A
EoA k= AHE dojor A& HAFI gt
hostname®] diana.kw.ac.kr$l Windows 2000 Server
ol FA3FAL A= SNMP Agent 9] st=go] ARE A
27] ¢J3h Object IDE 1.3.6.1.2.1.1.0% A3}
L4k A9E BoFErh

0@
MBean View

8o
[UDMK5.0r32] =

« MBean Name: DefauDomain:name=Snmp
« MBean Java Class: Snmp

Reload Perlod in seconds:
Back to Agent View b Reload

MBean di iption

Information on the managemernt Interface of the MBean

List of MBean attributes:

Name Type Access

HostName Javalang.sting | RW

oD Java.leng.Sting | AW
©: x86 Family 6 Mo

Hart
Stepping 10 AT/AT COMPATBLE

Vvalue Javalang.Sting | RO

B ol AdAskaL A ARES e e

Alz=dle] deks XX ko A It 7V SheE
T, AA S ] Al=ElT} SNMP dlo]HE

A%, YAA dojHES} AFor A

71 AzEdA] EAEaL ol EAIES A, vE
A3 ALES Hs] Sl #HAPE AR A TEEel
Aete] VES A Ade BEstal e Aotk B4,
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O3S o]83le] HUdS tEE Wol AREElal 3o

g, 9744 AHgAe A3 sele] elE} olfelA
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= SNWPSF s, dAA olojdES dEs o]&sto]

ob &2 wAHEE sid sholtt. E3 Ve et
ofZEAelAE SR Feele] AT 5 EF Sl
t}.

BN 2ElS JAVA 7)Hke] JMX V)&l o]gdle] =3t
e B8E TESR] wel o olfe] st 1
A AAZE JAVA o2 7 2 5 e e BF

T3 4 Q= Holt}, T WiRzE B =Hoa
Hsl=t] A3 MBean< Standard MBeano.Z JMXolA]
Al

T8 MBean E] T shlH], AAIZFSZ MBeanol

1s& F7F 52 5% A7) Dynamic MBeanolu} JMX
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