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Design and Implementation of
Wireless Remote Control System
for Management of Distributed

Resources

Ji-Hoon Heo

Dept. of Computer and Information Graduate School of Industry

Pukyong National University

Abstract

As the Internet business has been growing rapidly, Internet
users or Internet service providers have requested stable
service. Along with them, the protection of data such as the
management of computer information system and the prevention
of barriers has become an important element.

The number of operating personnel has not changed while the
number of system has been greatly on the increase so that
many users have wanted to manage the system in a systematic

and effective manner and to control the application that could
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monitor the system performance anywhere and anytime.

This study has embodied the remote control system that
manages the scattered resources and service using JMX (Java
Management Extensions) in the mobile environment and it has
also suggested the method of connecting it with the remote
terminal. Furthermore, the embodiment of the functions such as
“shotcuts”, “control the letters” and “history” minimizes the
problems of input of the existing mobile phone.

Through the system suggested in this study, system
managers are able to manage the system safely through their

own regardless of time and space with the aid of mobile phone.
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dwlch crgl 95 vbsivbvlE S d sk handleAddShorteut() w4

private void handleAddShortcut(Displayable d) {
int is = ((ListymmScreenl[state]).getSelectedIndex():
String s = ((ListymmScreen/|state |).getString(is):
StringBuffer actbuf = new StringBuffer():
actbuf.append(currenttost).append('/)
.append(currentDomain).append(':')
.append(currenthBean).append('/")
.append(s):
s = actbuf.toString():
// host/domain:Nbean/Action W& ©°. & String & WHg.
if (database.getNumRecords() == 11) {
/] Y77 = 107070 A 3
b oelse
RecordEnumeration re = database.enumerateRecords
(new ShortcutFilter(s), null. false);
if (re asNextFlemcnt()) {
e npE v A=A GdAL
}
redestroy()s
database.addRecord(s.getBytes(), 0. s.getBytes().length);
// RecordStoreo] 23 A}7)
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A gk crelan 28 9lel is Wl 4l

g vlol=gow WMakslo] Auwi dgarl ol gl
2R gl ofs AsAe AW #e AU MMz A5A
ASCIELE Hejz A slof 5171 ujitolth7],

% 109 A4y wWEAESES w9l TransO A AE, send()

// Trans() 4=}
public Trans(TForm c1. String hosts| |} throws [OException

{

connection = (StreamConnection)Connector.open("socket://" + hosts[1] + "
+ hosts[2], 3, false):

// 93H T E AU AR Fan A o7

is = connection. openlnputStream(); // G 22104

A A
os = connection.openOutputStream(): // A& A~

A A

N

// send() WA
‘public void send(String s)
{
try
{
os.write(s.getBytesO): // Aol Adedo] A%
b catch(IOException ioexception) {
quit():
}
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TForm i~ 424 wefeh &2k Alof, vlyr v & sHdsbn
1) 113 7br}. commandAction() Wl AT S F2F Alo]9f 4 ES
QefjAl  AbgET ctrlists A Alo] gAE AAola
symbollist< A& 2l AE Aoty gl ~E MAlo) A ¢hs HdEs]
AosIRrels= Aol dEE gho]l Eol7hal, s2 Wl AR
NA velE kol £l ctrliste] sl W4l "CTRL-C",
"CTRL-2"¢} ¥ &2 Aeds s Anpe] 228 263
(Character LiteraD® Z &gt}

message() WA= FeloldEvt lggh WaAols: qur A
F w o] wWArs ol sEstn S|zl 1074744 A g8t

wWO10707F siofzbe whAlwto e AdkEl g AAlskEA Aol

rﬂ

¥k
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// commandActon WlAE
public void commandAction(Command command. Displavable displayable)d

if(displayable == ctrlist) {
int j3 = ctriist.getSelectedIndex():
sl = " + specialsymbol[j3]: /7 A% gHC L W, WILTT. 'W033

W03, W032'. WL Wr)
2 = specialkey[j3): // sh@Abol EAIET ) E(Space”. "TAB", "DEL",
"ESCT, "CTRL-C", "CTRL-Z". "Backspace”, "Return")

b oelse
if(displavable == symbollist) 1§
mt k3 = symbollist.getSelectedIndex():
sl = "" + specialsymbol3[k3|: // A& 0/ "Ww', & 1 <D

%I*" V—\' |~Y' }$l. VW'Y‘ VVII. |#l)
1 s2 = specialsymbol2|k3]: /] shAsdel FAlx = 7]3("/ Slash”, "WW

Back Slash", "& Ampersand". "| Vertical Bar". "< lower". "> greater”, "*
Asterisk”, "_ Underline", "~ Tilde". "$ Dollar Sign", "' Single Quotation", "W"
‘Double Quotation”. "# Sharp™)

' ¥

3

/! message WA
private void message(String sl. String s2)
if{il = a3.indexOf(s1)) '= -1) {
ad.removebklementAt(il):
historyhist.delete(il):
}oelse
if(ad.size() == 10) {
ad.removeElementAt(9):
historylist.delete(9):
}
ad.insertElementAt(s1, 0):
historylist.insert(0. s2. nulD: // List 22 & 91 historylistoll s2% 57}

18 11, 2 Ao

422 5% Aol An 74
TG Aol M FelolddEe] @ ol os] o] ] tiAk A
A~elon Y AojHES dfsty 1 ARE FeoldEd A A

Fohiz A 482 A A
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Eoh A8 AE SetoldEd AFert 1y 129 init() Was
= e B FEE QA g vuE A ARERE

& A A 11 ¥He A AlaE TAoE ejojom
RmiConnectorClient() "lA~E=& F3] RMI E¢to|dE AAE A
/33t RmiConnectorAddress() WlA=E Fa] &z thih Al X~

o] F45 YA |

NI

1>
lo

processRequest() ™A= get 2], post W 2 SESHA

A Felo|ldEZREH gagra ol QFE A, =
=g AE Y, =Yy AE ¢, MBean 2 AE g, Action

HAE A2 S A vlolE Ay w A=

& el #u,

M,

2 FEeldE A mlyr
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/] ity WA
public void init(ServietConfig config) throws Servletlixception {
- String hosts = servietResources.getString("mre.hosts”): //ZF2] o AHA] 2= 8 @1 ~)
| passwd = servletResources.getString("mre.passwd'): //# #9291 /|
I StringTokenizer st = new StringTokenizerthosts):
while (st.hasMoreTokens()) {
RmiConnectorClient rce = new RmiConnectorClient():
/I RNI Fefold e A A4
RmiConnectorAddress address = new RmiConncctorAddress
(host, ServiceName RMI_CONNECTOR_PORT,
ServiceName. RMI_CONNECTOR_SERVER): // ¥Felt) Al 78l e] RN 5242 44
try {
rce.connect(address) + // RMI of e~ 914
} catch (Exception e) {// <l$14g} }

// processRequest() WA=
protected void processRequest(HtipServietRequest request.
HitpServletResponse response) throws ServietException. java.aio.lOException

{
: response.setContent Type("text/plain™): // response ¥} 42|
ServletOutputStream sos = response.getOutputStream(): //-5 w22 A A
bytel] barr = null: // Zelold s A5 hyte 2]
String checkPwd = request.getParameter("pwd™)i// S 2295 4241
String whatNext = request.getParameter("nodes”): // w1 731
if (whatNext '= null) {
if('!checkPwd.equals(passwd)) {// password Hnl}
boelse {
whatNext = request.getParameter("host"):
if (whatNext '= nulD) {
//host. domain. mbean, action #l5%# w+F o] ~E
whatNext = request.getParameter("host"):
whatNext = request.getParameter("domain"):
whatNext = request.getParameter("mbean”):
whatNext = request.getParameter("action”):
+
}
e

i

©
[u—
oo
e
1
HE
=
—r
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~t
i
AU
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423 yre] did A" 74

el A AlaEle A HefolojEe] Wals AHelshA wli=
MBean©. i A4 o] i o] MBeanE S S&at1 Hadis &
& Alo] AW dEF ek Agent® - ¥l ok

Agent F#l22= T4 Aol Aere] FAE gk RMI AW A
Aol Ay yhel i Al2®e] MBean & §58HA H =
Agent7b el Ha AAE AAE 9 AlY AF

MBeansServerFactoryoll 4l MBean A®|i&E A&l RMI A8 &

AAFCE TL 3 mletS MBean Aol YEslo] we)dte = L)
o1& T EF =+tl mletol]li= MBeano| ¢]3] Aeojxl el 47}

Lol 7k k. crel 138 Agent() A zpo] F o Ko}

public AgentO) 1

" server = MBeanServerFactory.createMBeanServer(): // Mbean A8 44
| rmiConnector = new RmiConnectorServerQ: // RMI A 742 A

l mlet = new MLetO: // NMlet 78] A4
|
\

Ltry o
String domain = server.getDefaultDomain():
server.registerNBean(mlet. new ObjectName (domain +

“rypesMLetService™): // mlet A& NMbeanoll &)
. } catch (Exception e) { // 9]¢ }
o

,31,



1 149 A initCommnunication() ™A=+ MBean Av}el] RMI
MM E 5233 rmi.Connector.start()E 23] ZdfojddEe] oA

& me FulE @,

L3N =

d

private void initCommunication() {
try {
ObjectInstance rmiConnectorinstance =
server.registerNBean(rmiConnector, null):
// NMBeanA el RNMI AW A 5 A
} catch(Exception e) { //dl9)1A 2] }
rmiConnector.start(); // RNI A1 244 A=+ RMIZEgto] e a3 8 &

U

)

19 14. RMI A4

1% 159] MBeand<S 5 %38F= loadMBean() WA= AgentA)
Azl A mletS& MBean Aol 553t

) spelel Al ¢joiA Qladl o] B

of ¥relgd =wgle =

v

f«?i —-{0\1

])';i\"’at;i{:(i)ﬁi'(lrioaiglrlr\liBeéﬁs(Stririg mBeanURL) {
try {
1 Set loadedMNBeans = mlet.gethMBeansFromURL(mBeanURL):
| // m-let.properties¥d o A \[bean®= 5 A

Iterator 1 = loadedNBeans.iterator():

t catch (ServiceNotFoundException snfe) {
/] el 9} A 2]
B

719 15. MBean 5%

_32_



MBean< Agent2 58 HA 24 ® wWds A g 16
o A4 aHy #HHEe AystE Fo WAa=E ekl Aol
MBean ©] &< Linux o] %2 Al2xdle] CPU AFgF, m R
Mg, ZRAA Ao w3t e MAanEgs FAo] Hof U

A el A A% AHelslr] e Wadojis AdAadER S
st A& Y rl.  getCpustate.she] #HAAAzE YL

/usr/bin/top n 1 | grep 'CPU states’ 3 7ol o] gli=d] o]
A &3 o] javalang.Runtime ZF#2~9 exec WAEREE |
e} zro] wpolxzt oy WHEHES gl AsstA] Kalr] wiio]
v the e a9 162 #E 24

ol }.

[‘JLm

A ol3 Linux MBean% <%

1=}
RL

_{

public class Linux implements LinuxMBean {

public byte[] getCpustate() { // CPU AMEEF A}
return MBeanHelper.executeCommand("/opt/mr¢/script/getCpustate.sh”);

h
public byte[] getProcess() { // 542 A sl
return NBeanHelper.executeCommand("/bin/ps -eo pid.%cpu,%mem,args
~=sort —%cpu"):
}
public byte[] sysShutdown() { // A|2=® F&
return MBeanHelper.executeCommand("/sbin/shutdown -y -i0 -gQ"):

i

i
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21217} oneclick &8 Al 28l S #Elst 5= QA &odv) 1YW 17
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3}el &)= getProcess $H4-E 4313l
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Swio] thelbA] g RRE Belw 9, ok, &, % ~a%
2 FaA A WES AAT F ook w@ wE PPl A
Agats V15 mtEsblR s $7h Qo) 2] stHelA AF
g E BEe e Ady A3E 98 F Ak a¥ 18

nt27b) 715 B8 @4 CPU AHE %S Selshe shwo)t)

_34_



stales. 0% mser B0
B E0 siee B8N douald
g % idielK

(a) vF=747] A% (b) CPU A& 20l

1% 18 bR Ad 3k

1%l 193 MBean AH ol 93] s4 0% 5% MBeango| W

glol SR A o] sojx i loluely vdEe $xE e

akar WA k= sh ol

(a) MBean #|o] 4 (b) gholH ] 9 x A A

1 19, glolH ey tjHE g Ao

485‘



MBeanoll ¢ls] Aol =x] e Qi) A Az A

Tt W

wid Bot { toes vedeae ¥ (3he ke
3

Kb 78 080 B on an 1HBE

tat dpr B 1015183

(b) &l =29l

a7 200 944 Huld 4

{

S 212 AHA] Huldel 45§ 2 A Aojes Agshs Wy

T WERWAL dvh EAF Alol= 'lldlell A A AR E = 7]E oA

N

W FOEe R Q™)

| GE AolRA4s Folsdrh HEE |
el Al BEHe ARES o stgon fxEelE AEA} 9
o5& thal whEsl AYHT F QA oz mu

A whryel Qlge] Aleks Azl glv

-

,36A



?4&5!.&1 Sign
isnte Bawbal tos
'tﬁ_tiw

(a) Ak Ao

44 AR

dokshis BAF 49 welE @ A 0 Ale] Axde B
o] 44 & #8 Ak @ PDARY YFAS FUES Jlve
2 pdskel F7bHel el PUS Has Sk w=F FY

Aoy Mu s Fal 24" v Aa"e wed ¢ do
b 2as A5 we gid Alade Bud HEe @ 5 2l

AEM AgshEel Ase #HAY oA E 2k NE A

gl Al Qkshis AlA"S vl £A4% AabE vER o Sl

_37_



g )

FER N

2o1el

wjefe) vl
Ao) a5

A 2Bl of A]
Aase BE

N AME b

Simulator(Open
wave WAP
_edition 4.0)
C, Java

Fr A &)
-7

SERL A A
ARE-ZHAIA,
EEREE

Aa4)

738_

PC,

Simulator(Sieme

PDA(Compaq
1IPAQ 38050)

C, Java

FYE BEA

B

Ve !
Bobs



JTE{ o o] Al A|sbs]of 7b A walol 4 o] Hidei«ar

vhs A an sivk oleh @Al ARl A Srbshal 24413 o
Sl AElAE Sl AzEA, @b AloFglol AlARlE ek

A FoRyE T3 a4 @A Uk

H

WomEo A EAE ksl el S 9Rh 5 A Ao Alaele
A S ST 2 =i Evpel whvl S Abgsle] wbelal
b, oy EA ARale] AlaElE wel® g e E SFSlTh
Leff Al Qlgre] vinbe]l si JMX Vs S8% weiE
Agent®} EAlstE T Aol AWM E S&ll thae) A4S e

g A skelvk crelar, AR Al adell Ay A &S afordt

il

| Il

7 O

= flal 9 A Hupdel fHE5e 4 di: e AdA W
geblvl. weh webd thwvle] AR sl AavlE 9ls ),
AA vars st o Abgap qelo] golatA] 7] wiitel
I M R S R e N Eet

B O sl st rela FHeloldm, E9 Alo] AwB) T
o Alzsgl o e Alel s A A SR AL Autw AT
owm ol ah AN elste] A AL

AT AR TG Aol Muleh e i Al 2="RE RMI
‘& 419 SSL(Secure Sockets Layer)oll 7[dHst RMI 278 AF&-3
Wi AAA Eed A4 2kl dubv]ol A SSH(Secure

Shell) 71xke] Ejn]ed F&oll thgh A4-7F A& w]ojof & Zo|t).

_39_



(1]

(3]

(4]

al

e

il

M

Evan Marcus, Hal Stern, "Bluepnints for High Availability”,
John Wiley & Sons, 2000.
Sybase Whitepaper, "1Anywhere Mobile Manager”, 2002.

O. Buvukkokten, H. Grarcia-Molina, A. Paepcke, T.
Winograd, “Power Browser: efficient web browsing for
PDAs”, Conference on Human Factors in Computing
Svstems, p.430-437, 2000.

Sun  Microsystems, “Java Management Extensions
Instrumentation and Agent Specifications, v1.2”, October

2002.

[5] Sun Microsystems, http://java.sun.com/j2se/1.5.0/docs/guide

/imx/tutorial/tutorial TOC.html”.

[6] Barron Housel, lan Shields "Accelerating telnet performance

[7]

[8]

[9]

in wireless networks”, International Workshop on Data
Engineering for Wireless and Mobile Access, 1999.

Postel, J., and J. Revnolds, "Telnet Protocol Specification”,
RFC 854, USC Information Sciences Institute, May 1933,
Sean Stockburger, "Virtual Onsite Support: Using Internet
Chat and Remote Control to Improve Customer Service”
Proceedings of the 30th annual ACM SIGUCCS conference
on User services, p.143-147, November 2002.

Sun Microsystems, "Java RMI Specification”,

_40,_



http://java.sun.com/j2se/1.4.2/docs/guide/rmi/spec/rmiTOC.ht
ml.

[10] A 8] 2}, "F &S ARE-SE oluj ] 7inkel 1A PC dlA~=% A
of Alxglel A B A" AR e es] sk 3 A,
VOL. 11 NO. 02, pp.575-578, 2004. 11.

(111 #1th}d, "Client/Server 719k A Aol & st HAAF FUFE
o oAlAE AA W R B A aLst g, 2002, 2.

[12] o)A, "E A0 Al yHelo] AA R, vfo] AR AEE o]

[13] °]& 7", "PKIE 7IWto s g AAIRE 40 AA A o] Al 2g) e
Y3k AR K S e ] Al 137 3%, pp.71-79, 2003. 6.

’

—Lf
2

[14] vhel, "5 gl A 2 whe] & 93 2npd oo HE 9]
A 2 Y SRR YgEts] sedaee B,
pp.151-153, 2003. 4.

[15] &3, "0 71wt e ZUE g Al =g 58" 51 Boa g}
3 & stEd e, 319 13, 2004, 4.

[16] "z, "5 IE Ul V=& o] &3 g%~ Al A 3],
Sy dietn R FSAAT Volll, p.207-218, 2001.

[17) 914}, "WAP 7]vt A18] 3ke] Al=gle] A 3l 787 sk A
wAe)ets FAgEd 3], VOL.09 NO.01, pp.1479-1482, 2002.
1

[18] A&, "JMXE 7]ukgh

AT, A=rdishal A Apeke), 2001, 2.

i

M
2

A S ek RYE Al

|

ol

i
O{l

p

_4‘]_



°
2
paNd
cir

<

¢

N
i

&

X
52
A0
NT

iy

°

Ead

=

)

4N

2

i

g
o

2
NN
2
Njo

o
4

HZE M2 AN BAZ oMzl Qe L5 8 256t 24 HE

H as\m BRlez Nrcdduck el atZon 228 Klasia 24
SHon LM ez asLVme UL TAZ S2m ung e Ve doz

s 3 22 2
K oReionttsl BARB L BE ALYUEME RAHEPuT
L2DHn Yo ££S FH MHH KQunl, G4 HBZA YL 4

T BFo), A3 M) 2o, Y Uolaz Z3ern G L

njo

gHol slot 24 NS QYD AR, st 4olar Be MRS Em
BN SHAM UL TAZ AU 2240 BHLe ATro161 210 Lieicn
a5 1\2% Qo G Ho B E Solal Yok o, B HUW

B eklel, U5 g nulsuck

Shm S Z21MQ T 22 28 Thdton LS £ o2 Z 4 BLTHAICALS

N\o

b2l

Wy e 453 MR Y LacsHuck, 2an da

2
2
N‘

% g um
Gn Ue =5S FA AR F2REme UL UANZ =Pun
L oM AZEt: obS 2251 ZIHBZEF oAl oiHU A B

UwHo) TS 2125 CIHEEE LU BT AZRELUTH

2005 6%
HAE

*42g



	표지
	목차
	초록
	1. 서론
	2. 관련 연구
	2.1 JMX 구조
	2.2 텔넷 네트워크 가상 터미널
	2.3 원격 제어

	3. 제안 시스템의 설계
	3.1 시스템의 구성
	3.2 클라이언트 설계
	3.3 중앙 제어 서버 설계
	3.4 관리 대상 시스템 설계

	4. 구현 및 결과 분석
	4.1 구현 환경
	4.2 구현
	4.3 실행화면
	4.4 결과분석

	5. 결론 및 향후 과제
	참고문헌

