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A Design Methodology of TMN Distributed Object based on
Platform Independent Class Repository
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ABSTRACT

The TMN that appears to operate the various communication networks generally and efficiently is developed
under the different platform environment such as the different hardware and the different operating system, One
of the main problems is that all the agents of the TMN system must be duplicated and maintain the software
and the data blocks that perform the identical function. Therefore, the standard of the Q3 interface ‘development
cannot be defined and the multi-platform cannot be supported in the development of the TMN agent. In order to
overcome these problems, the Farming methodology that is based on the Farmer model has been suggesied. With
the Farming methodology, the software and the data components which are duplicated and stored in each
distributed object are saved in the platform independent class repository(PICR) by converting into the format of
the independent componentware in the platform, so that the componentwares that are essential for the execution
can be loaded and used statically or dynamically from PICR as described in the framework of each distributed
object. The distributed TMN agent of the personal communication network is designed and developed by using
the Farmer model.
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Telephone

AIN : Advanced Intelligent Network

AC : Authentication Center

HLR : Home Location Register

CCS No.7 : Common Channel Signaling No.7
PSTN : Public Switching Telephony Network
VLR : Visitor Location Register

MSC : Mobile Switching Center

BSC : Base Station Centar

TE : Toll Exchanger

LX : Local Exchangar

BTS : Base Transceiver Station

Telephone

Parsonal Communication Network

F Step 1: Analysis of the Network and
I

the Selection of the Network Element to be Managed

- MSC
= HLR
- BSC
- 1GS

1 Step 2 : Analysls of The Distributed Object System and

Gl

Extraction of The Componentware Elements

- Classify the functions that agent has Inte ILB and OLB

ILB

OLB

System_parameter_management();
Management_of_system_auxillary_device(),
Management_processor();
Management_of_CCS_devices_links();
Data_collection{);
Protection_of_subscribar_information();
Protection_of_componentwares_in_PICR();

Surveillance_of_realtime_fauit_management(),
Isolate_occurred_fault(};
Diagnosis_control_of_fault();
Rastoration_of_fault();

Partialization_of_fault();

MQ_creats();

MO_deleta();

MO _ratrieve();

' Step 3 : Transformation to the Componentware Element and

Movement of the Transformed Componentware Element
to PICR

12| 3. Farming 4PHEe] £]3} PCN TMN Al~sle] A 4 78 Al

#2717} weolidal 73-9et 299 Foll PICRZRE o
oJMER ThE-RdEs NES7l ¢ Rop & 45
7} grk 6= block bl Forel Y glew
ey AdA A sgeiy Su HaE
wolek u, &, 88 2 Aade ) uwle)
i g Az}

HaA AL wEE ARk 7ve dde
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Move Componentwares From
Agent Flatform To PICR
- §nftwars Components

- Data Componepts FICR SERVER
R

- Move the componentwares from Agent Platform to the PICR

et

Agant

2

Step 4 : Design of the Agent Framework by the The Farmer Model Diagram

L

Step 5 : Coding In ADL (Aspect-Object Definition Language)

22 3. Farming W24 203 PCN TMN A)=®le] A7 o 78 (A%

325 o) ILBY) ¥ vz Ak

(A4 2] 8% 29 71553 (OLB: On-de-
mand Loading function Block)

L7 2y 7]5-E-e (OLB : On-demand Load-
ing function Block) O tl-ga} o] Aol5icy

0 CCVeeCvVh e 04 dsle]
g:C—0,g)="b
ol b v}gel 271L WEel itk
1) £% b2 =7]e} Wa¥ 27 ¢ Sizeb) < p
2) £ be] 2od=l4= vlx 4 Load_frequency(b)
<

3) 28 % : Degree of _importance(b) < §

where, C, z, ¢, 6 : A9 1 &A= A

{«] 1] ILB<} OLB

AA PCN TMN ello]A BN Al4EE tEA
o AEIEZS A9 13 A9 24 &5 1B}
OLBZ ¥#3Pd I 29} 3l o8 7[5E9E
2 PICRe]} ##k=]e] ek M

B Aol Farmer Ele] €]3)e] TMN oljo]
AE A2EE 3 7} 2wi(aspect)-7]5-E%I(Func-
tion Aspect), EAIETIZEZ Z2m7(Communication
Protocol Aspect) )3 &4} 3+%(Configuration
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GLASS

ATTRIBUTE :;
DATA-DGL :;
METHODS :

}

SUPER :
&UB:

FCS_TMN_Agent = A-OBJECT:
ASPECT : Function, Communication_protocol, Configuration;

Fault_managament ( Function ; ASPECT; ); {
Survelllance_of_realtime favlf_management{sub);
|solate_occurrad_fault(sub);

}

Configuration_management ( Function : ASPECT. ); {
System_paramataer_management(main}:
MO _creata(aub);

}

Account_managemaent { Functiop : ASPEGT:): {
Dats . collection{main);
Bilting data_transmiggion_to manager_system(sub);

IPC_Handler ( Communication protocel : ASPECT;);
TCP/IP_Handlsr { Communicatien_protocol : ASPECT:):
CMIP_Handlar ( Communication_protocol ; ASPECT:);
FTAM_Handler { Communication_protocol : ASPECT;);
CORBA_Handler { Communication_protocel : ASPECT;);

1GS_Agent(Configuration);

MSC_Agant(Configuration);

BSC_Agent{Configuration):

HLR_Agent(Configuration);
END PGS_TMN_Agent;

- By the Farmer Algorithm

the concept of ILB/QLR (Farming)

Software Componentwara
Repusitory

Gata Gomponent
Rapository

L

R

Step 8 : Impl t

tion of The Fr

- Download the componentware sither dynamically or statically from PICR by following

AGENT |

Data

Farming

nsldor e
or OLB 7

AGENT It

AGENT 1l

Soltware Component
Set

T,

Data Component Set

713 3. Farming HPYEel 2]3F PCN TMN 2A|2glo] A7 9 23]

Aspect)-2 2 71599S Aojgth 13 4= TMN
o]HE A2elS vzl 3 7lA] Z291S HelF

a gjck

1) 7)%=9 (Punction Aspect)
PCNJLEM 1] MSC, BSC, HLR B IGS oljo]

AESE 2542, ¥4, A7, AR ARl F
%-_1 L FAR tH?‘l' tﬂ"h’ﬂ B% ( FCAPS )
5 & o8 TAeE

#E]'v;]-"‘_i/ﬁ %‘M ‘%1 AR| 2 F Bl 7]
& gt

10 SollA] _’E‘]ﬁﬂ"]: & 7%
f4e v Ao

4 xR =

2240

W Aol=e)7]%5 (Fault Management)

- AAZF Aol 3FAj7)E (Surveillance of Real
Time Fault)
wWhaAkelof] th&F Z=] (Isolation of Occurred
Fault)
oAt gl
of fault)
ool oigt Al%slw AHEgRl 2%
(Restoration of fault)
RAlol] 23} 7|5 (Partialization of fault) %

Aey7]% (Diagnosis & control

B +432)71% (Configuration Management)
- A28l deele] Ae2)7)s (Management Sys-

www.dbpia.co.kr



T/ EREEYEY FAaA gL 0 TMN 2444 Hixiel WHE

x 2

LB} OLB

System_parameter_management();
Management of system auxiliary device();
Management_processor();
Management_of CCS_ devices_links();
Data_collection();

Protection_of subscriber_information();
Protection_of componentwares_in_PICR();

Surveillance of_realtime_fault_management();
Isolate_occurred_fault();
Diagnosis_control_of_fault();

Restoration_of fault();

Partialization_of fault();

MO _create();

MO _delete();

MO retrieve();

Billing_data_transmission _to manager_system();
Billing_data_retransmission_to_manager system();
Asynchronous_report_of extempore_billing();
Surveillance_of performance();
Print_out_collected_dat_relating with_performance();
Measuring_quality_of service();

tem Parameter)

- Alzd FEHAra] #elr)s (Management of
System Auxiliary Device) - MTU, DISK,
I/O ports

- A8 ZEA 2o Wi’ W) (Manage-
ment Process)

- No.7 A&3m] 2 gzdsl 7% (Manage-
ment of Common Channel Signaling Devices
and Links) -5

W #-3F312)7]% (Account Management)

- FR| A2 Fg AdeTe] diF Adole
(Billing Data Transmission to Manager Sys-
tem)
el 2o g AjAE e A A
7)% (Billing Data Re-transmission to Mana-
ger System for The Response of The Re-

transmission Request)
EXz vlEr|Ad  Ex]7]1%  (Asynchronous
Report of Extempore Billing) %

M 4275 (Performance Management)
- A58 dleleE s A7) (Sur-
veillance of Performance)
- ™ A dlele] 2¥7]% (Print-out Col-
lected Data Relating with Performance)
- AulA EF4 23715 (Measuring Quality of

Service) T

W =2ger)s
- 7I”1A} ABHF ( Protection of Subscriber
Information)
- FYF 59y FeeAdae AEdEde
B% % vy (Protection  of
Componentwares in PICR ) &

2) Bxlz2e® 20 (Communication Protocol
Aspect)

o] &L Qlejdlo| e} H#Fl] 2 F5-e] 319
FHes FEE 4 glck IHejAA oe]HE <lE
slo]xe} FHH FAF wA] QElFoje} T
g Fgem FRE 5 qjck QA oojdE
o]y MSC aE{de], BSC <lejse]s,
HLR clej#je]x T2l IGS glej#e]r~g 23
% 3ok |

MSC gle]djo]ais MSCo MSC ofle]-E. A}o]
ojl4] IPC (Inter Process Communication) X ZE-Z-
& olgsle] MSC #e[xHel T dofe|E Aa
FAEH= Qe #l7 BSC QJE|Fe)~E BSC o
o]HEe}l BSM Alejere TCPIP ZREFE of
£3)e] 2]z BSM3} BSC Alelelay IPCE o]
43l BSC #e|HEE AT dejsle]2A|#AE
T3 TCPIP X ZEZL HLR¥H HLR ¢o]FEA}
olel4] HLR A RE fpi13)7] §)sle] AR
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Function Aspect

| - Fault managemant

- Contigyration management
- Account management
- Pertarmunce managemant
- Sacurity managamant

9

|

Agent

Conflguration Aspact

-MSC Agent
+HLR Agent
-BSC Agent

4

i

Network Element

)

Communication Protocel
Aspect

- IPC Handler
-TCP/IP Handler
-CMIP Handier
-FTAM Handler
-CORBA Handler

T2 4. TMN ofje]zlee] ygam

c} IGS FHejARrel HFdlelel: IPCo 23l
IGS ool &2} IGS Ale]ollr] gl Hoizlch wf
A2l ool EAleldl vIEfm e Xagls)
SgRelsd aeln aA5E Axde AT A
Bl#o]2= CMIP (Common Management Informa-
tion Protocol), FTAM(File Transfer Access and
Management) 5-2] L2 g2 2}-83lch

3) YA2m (Configuration Aspect)

o] =L PCN TMN ollo]HEE FAga} &
olA] BejZw ¢jrk. PON TMN A|2sle ke
oAl HAsted wxd MSC olo]AE, BSC 0|3 E
212]3L HLR ojjo}H E7 E«rdl(specialize) )2

N rnr_‘a’.rﬂ.

ek A4 olelt el U2 LA 7
%"%Eq_i]' EJ‘]—-EE = =y 771'1_‘:"]' 7] E""}'

Az ed Su 24058 AR #Helod ojn] &
A FHRLEN FUT olFE 77| wliEel
Farmer 22 ﬂ'"d’“ '"‘“"EM] 2ol Ad¢je] FAF
o3 7k & 52| MHEEE 399
e e L) ._EEE ZH 847 AEEle7d,

2% 39) step 23 o]|2i¥r RS ReFR gk

3.3 3 | : HEHESR|0 2bF 9| HE Gl H
gEl AEEEol 249 PICRES OlE
2 wdlM ILB OLBR ¥-73 715 £555

25 =2 =
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Ard o2 wWaksied gae] Azl Sa)s)
& PICRZ o]5AH ARA7|= dAlolet. o]d <
AlollA G 3l QA7) &= 55
AAE 71584 AEUE S} o)d HeFt d
ole] RA42 vis& 3t

AEUE o= AT ES]e] ?di‘flEﬂP dlole]
=2 27} A e JsNEEe A8
Edelgtehs DA = cwc“‘"'”‘ 5o Azt
(re-engineering), J-F8Hreverse-engineering) 52
e olgsld dA AxdEsl 2gie B o7
el 23717 o=l

o] ©Alelx] PCN TMN eflo]=9] 7|58 48
3= | €88 sy vE U5 2SS A

”E%IM Helz HeEojAs Wy PErdEde
52 PICR 2 olgx]e] AAct

PICR"]W A= gle HELEA SR 5‘5‘&
Farmer Rwlo] galed 3 7}A] &9 - 7% &
(function aspect), #Hlo]e]Z(layer aspect) _'11‘2«]—'
E"L.E.EE Zm(communication protocol aspect)
. 22 B4adel 9ok

9 58 step 3¢ oleltt HY& ReiF Sk

3.4 4 ©A : Farmer 2% clojoj-13ol| 2|
g olo|HE ==L LRIl
H Ao do)zE =#HdY =S Farmer ®
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T8 EREEYY FHaA el 71 TMN B4 A Tialel W g

d tjelelzmlg olfsled Tiafldct of miellA
£ PCN TMN AlAglE 8715 59, SAZEE
T 54 2R3 945 S 2E v Sde
2 2AMsiglon] os)] Farmer EE tioloindg
ol-g3ted Tiallst

PCN TMN Al&8lg F54] MSC, BSC, HLR
a3 IGSY] e 2 shese] oEje]x F2 #
243 Hels]w 7]7}H(backbone). 2 2A412] DCN
< A43Alelt LAN 59 FAlwe 24344 #
k.

2% 39 step 4% ol2iFt HAHE RodFx giel

3.5 5 £l HHZA HO{(ADL)E 7

2 ool 4 whAlo)A] Farmer 29 tielejn
Yol 2jal jAjIR ole]HE XYY ZE Farmer
2dg Alshe 2mAAA2)H(ADL : Aspect-
Object Definition Language)''* o & 23} A
ek AxdEgelge A3 Az £74 7
84T g oleldt ZHHEe] FHA
A|(Aspect-Object) & 2] €}

3 39 step 5+ ol#¥ AHE BT Qirt

3.6 6 ol - Zeleiael 7

o)A wAlel4] ILBS} OLBZ BF, 3% &2
£& PICROA AZEde] FTUES sl o
Aol Aol Bv

zAPNa e2EF Al A LB #53
BEEL 2ol FEiEe} oo} AMH dle]
B ¥ E9] Farmingel] 9J5}e] AAZ Z#¢)9]
2% 7o Ao ggzaoale] 32 yide] =
o} BAbAA o] $)x|3}A Rk

OLBE AYHE AR7)s5e ddsls BEE
£ BARAL 27 ¢al(on-demand) FHA E
B oulde At EReg Zodulol 48]
o] $oizlct ol8} Zke 7)5EAEL JAVAYE o
43l AxdEgolz WYsle] PICRe| $)4]5}7)
Aok a3 39 siep 62 ol¥F YL HojFw
alc}. Framework-g &83ka A== Felel ofo]
Aede) =glo]nel Farmery v-&3) 72 Farmer
Algorithm & o83t} Farmer dwe|FS 7Hehs}
A Ag3h okt 2k

1 read ILB/OLB ta;ble

2 download ILB from PICR to the local library in
the agent

3 Do Forever

3.1 receive a request(the CMIP message) from
Manager
3.2 request®} X3 componentwared] £
& check o},
3.3 if componentware2] 47 o] ILB9] &4 3
294
3.3.1 local class repository olA sj3s= A
EAEYo|E HolFarmer® JAE},
34 else if componentware®] o] OLB o|9
3.4.1 st A¥XJIEdolg PICRZ on-
demand loading & 7 & ¥
3.4.2 PICR Z2XE FA# HIXIEYES
Farmer= d A #=v}.
3.5 end if
3.6 AL componentwares 53
3.7 end receive

4 End forever
< Farmer Algorithm >

V. PCN TMN OIO[HE A|A"S] T8

Farming 3PH&9] 5 wAloA A€ ADLE ¢
MBS Tl A ZHYNARA AHEEH
ol ZH|YHAE o] APAFIE oe|HE T
A2 constructor) & TR} Ao|AE TARE ot
S g 715& )k 29 5T olEd oo
AE A7) oo A=S-E BeAF T Sick

dle]AE ok AE LLF oe)HEE J++
BuilderE ¢]4sled AgAahd o2 AAdd LB/
OLB #AFTWEZ PICRe] o]%(move)A]7]7] el
delHE EAE e =g ee|uele]e] AT

< 715& Ut

Agent Generation

{Benerate Farmer
Framework Exacute
§Down ILB/OLB From PICR to Agent  (JEdit Framewark
JBrowse/Edit ILB/OLB HLBIOLB Table

ILB/IOLB Management

12| 5. djo]AE Constructor

2243

www.dbpia.co.kr



B4 8HE =4 '99-12 Vol.24 No.12B

2% 5¢] ILB/OLB Management window }£]
“Registration TLBJOLB” %] o|o] #i}3}n] o]
£ a8 628 «AZgct ofgfel] TMN A28 #=]
Aot g2Jste] PICRe AR 4 ol 7l e
ILB/OLB AEYEES PICR AHZ 48l 7]
FMove ILB/OLB to PICR), PICR ¢l *A}=]e]
$4+= ILB/OLB FHEWEES oo]HE ZgF o= o}
2R 71 FAEAY AR SEEHe X
WEZ PICRY 5F3h= 7]550] alck 28 59
Wg]l Y=L “Generate Farmer” ¥-2-2-
Fammer class& A§A)sihic}l. Farmer class 3 #H¥E
KE )2 PICR o4 oo|lER 7}xje} e
Al71A] #ct Farmer®] AAZA= 17 Soll4] xef
e olo]HE constructor main window?] status
message window of] display vk o] vlel] =|q]
¥z A8 7)% ILB/OLB HolE ~E 7|5, o
o[ E2} PICR serverAlo]e] FAladel Aefg &
= 7)5, TMNAAEY e Zafsl= 2= PICR
servere]] i3k ARE RAFE 7)5 52 ATt

B oFoj|lA]= TMN PICRZA4] Solaris 2,58 &
AAZ A4S SUN Ultra SPARC 15 o]&3he]
FEstadct =3 iAW ole]ER A AMD -PR
166 (Windows 95), Pentium 166 (Windows NT),
Pentium PRO 200 (Windows NT), SUN Ultra
SPARC 1 (Solaris 2.5)% ZE.02 Aasich

V. 45"}

ol Zellr Farming HM{E-& AA TMN ejo]

Agent Generation

. 1|cenerats Farmer

|Edit Framewaork
HILBJOLB Takls

iIFramewark Exacute

Netwark Status

HES] el (0|3} Farming WA)3AE o
ek sl dieke] Parminge] g 48}
A 9331 AMK(el3} non-Farming HRDE TMN A
283} wiwste] Hrisldeh Wb rlEeRe W
o4 WAEl= CMIP wA1A], 28]l EA] #A]#]
(on-line notification message) =3 F-2 EalzAd
Aulel i3t -SR] A A|2Rle] HEg
a3k

5.1 EYM SEAZIl e MY

CMIP #AA] 2] 9 eo]A o4 whshs 5
2] WA 5-& A=jste ERAA o] st #=]
g AEdeld Yrieds AHojgcl £ Eielie
e84 2A 7 #ARA Yellde] CPU AzA)zL
PICR A7k viEHz 8487 BAA7E &
& a3slpan JEYa EZEAe xR o
ofch & AlEeelxde] mde 1w 73 e B4l
7o) =k

2% 744 AL gleje]l CMIP wAAE
TMN ] gleje) oojdeR Afale A4 o1&
AeEshs o] 28¥E A7 CTiewe 22 A
oalgdel. CToomr + "HUA, oolHE, PICR A
e} g 7} xege] CPUAZN} WEY=E B
T xTF Alo]?] FFAZL PICR vz §1E9
A7k, offe]H Bl AA| #]i-~(real resource) Ale]2]
SAIAZY, AA =i AelAzke] oz ¥ Y
4 ok

TMN ofjo|H 252 AlA| 2lard] F7} HAYs}
= 7ZA9EErE 1A AR 59 e e

72| 6. Registration ILB/OLB
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EEEREFSHY YA 2 ZHE TMN AP A ozl W E

CMIP Messages

J

o

<__ | PICR
e
< DCN >
- _/__7____ _—-¢<‘
J— // —i \xh‘““'\_ e
Agent1 Agent2 Agent3)
On-line []_r On-llne@ i On-llnejr
Messages Mesgsage ; Message
Asal Rea) Real
Resource 1 Resource 2 Resource 3

a8 7. Simulation 73

Qd EA HAAE whEe] VAR ReE ok
CTynoutication 0218} 22}l A wA x5 Al
B3l o] A28 Azke s Aok CT dicaton
= W=, ole]zlE, PICR Auje} e 7f wed
o] CPUAIZHE WEH=E 53 R ao)y] A
427k PICR vlx= §J&3 A7), olejzimel A
A Blazalele] B4R ffow FIY S 9l
o}
upebd] EdAld ¢ 8] e dwshe W 48
= A H2AZRe Ynlstke CTy + okt 72
o] Ao}

CT| = CT[_emlp + CTt_nntiﬁcstion

2 =7l #)ekgt Farming W8 o}83ke) 7
HEl TMN Al=gle] AlE#e]4E ]3] Sun-Sparc
3ell4] Alssls SLAM II$} FORTRAN 774 o]&
ggick Ao R Fed TMN Alxde od
77 2ol 1 e wiie} 3 A dlejHE a=lm
1 i8] PICRES dZste FAHaE FA=f
At 2 FEdAAE U eA s
CMIP wAlA], AA] 24~ 1, 2, 3ellA wWAlsl=
] wA1R] Gel slek B Aoy Algsle oflo]
HAE W §A] wAx] &4 Y= R 9} iAol
HAE CMIP dA#]9] ele]d = He] W= Re
2 A2F vhpEgee) e ® 3, 8 49} 3k

# 3.Rc¥Ro
ML Mg ek
xR cii b AN APl Alx
T e L R T e
Agent 1 | 0.5
CMIP | Manager 0.0 Agent 2 | 0.3 10’
Agent 3 | 02
Agent 1 0.46
On-line | Agent 2 0.29 0.0 10
Agent 3 0.25
T 4. AFdA AR AR wiAEeY g
(4] : ms)
Vi | innager | zgetl | agentd | agentd [PICR ‘servid
CPUT(x) 2.0 2.5 20 3.0 2.0
ACC(p) 0.0 0.0 0.0 0.0 1.0
Tm(r) 0.0 0.0 0.0 0.0 0.23
£ 435S ATM TMN AJAw2] AlEx) 2.5

Ark COMx(s, )9} 2 rajele] BAIA|7hE
ENz FE5ge24 B AfdxE DONE
Frame Relay(1.544 Mbps or 2.048 Mbps), FDDI
or FDDI-II (100 Mbps), ATM(155 Mbps), Giga-
Bit Net2G)E AH33he -2 AN 7FA A
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E 5, COMT(s, d)9] si7H4 gk

(29 @ ms)
DCN iy g
F Rel 2590
me
rame: Relay 1,953
FDDI
40
FDDI-II
ATM 25.0
Giga-Bit Net 2.0

2o AA Ade-g wlasldctk VEHIAA 54
F= wAlA]e] HF Ale]=E 500KE HHE 75
7t zregds olda 7k COM(s, d) 3 &
52} zc}l PICR3I} PICR server Ale]e] B4l A)ZE
4l COM1(p, 5) - 1 ms= Asidc). oy 8L
F 59 vehd dlE COMis, )] =i gk
W7sle] 7 A¥g A9 vebd CMIP =A)#]
e o oo EA HARE FA] wlAAE A
she AHA Edldidel m7 SEARNE Hlag o
gjazole}. AlFZ7} Farming #AE ol&sbe A5
A&wtel| A= non-Farming HWhAlZh 82 -gA| 7]
Aolg RolAT THRLE BHE 1 ANE &
JEw & ¥ 4 vk ¥ 98 23 102 o]
HEof| o] CMIP A= Az Ale] B §RAIZT
B 2l vAR] He] A Ale] e AR
RoZy qlt} o]E a7 m3 17 8dlale} 3o
a&ntoe g 72 Farming Y3} non-Farmming
o] Axpl 201548 o 5 sk

h.2 AnEN

a3 8, 17 9 sz 1 1064 R vpe} 7+
o] DCN-& A3k o] ATM o|ike] a&wrog
WA A] Farming %-4]3} non-Farming Hl4])Ale]el]=
A5l gle] & Aol S Holx] oA HE o & 9)
o}k ST eS8 Helld Robd 4 slede
EUF 2o Ale MENZAS AF
(Network-Connected PO)& 3lesfo] ZZ o2 A}
441 Farming i 2e] ¥ale} o) ke 9=
ZHlo)ldE dl=dle] FESE AMSSHE non-
Farming W]el] H]gle] v]sz-fel oA Hck =3¢
9% XA ol o145k TMN ooleg
T83l= A Z non-Farming kAol v|3)] 4mE
o} Apulg STAME Farming HPHEo] Ml
S-9lel alAl vl wjebd 100Mbps o) Ake] sk
o] DONS2 4] B Farming el ol

2246

A58 Sidbo] nigrHshche 288 4A ok

E

£

@

2

g —=— Famming{OLB 95%)
2 | - FaminglOLB 5%)
< —a— Non-Farming

o

<]

z

T2 8. AA EdA AzjAle] HE AT

—e=— Farming(OLB 95%)
%+« Faming(OLB 5%)
—a— Non-Farming

CMIP Message Average Response Time

7% 9. CMIP wlAlz] A#)Ale) B -SFAZ

40000 | e———pm—— | w-m=Farming(OLB 95%)
"‘\ ---% -~ Farming(OLB §%)
—e— Non-Farming

On—line Message Average Response
Time

Network Spaed

3R 10, BA A4 A=lAe] g Az

VI.ZE

TMN$ E§E VB A X249
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=T/ FRESHY FaA Aol 7P TMN 244 A tjxhq Wy

T A ZAE He Ak fesant sl e
AL F8 T A2EEo] ME Aozt Fe)
AAZE AR 947 el EAAA WY FHa
el A9 slegelnt Alamlel F<5Ad(depend-
ency)& 7FAA Hrh= otk ol= qlsle] AA
Az Ael e FUY 715E sk S92
WAL BEsrirt folsizl i FRE TS5
o7 qlald clFEE(multi-platform)o] 2]$do]
1A se FEHoEE Q3 alEHolae] +
Aol gt FE3ol T2 5 A Fek

ole} AL FTAIE A Sld B =EolMe
e} ele)lAE B FARYA WY AT Ege
HEIESS Axdedelye) s Pasle] PICR
FAAA oA ol HEIENSE A
2 B4 x=2E AR c-aysle ARy
Farming WHH-E-& Alksisict o] WpHE2 TMN
A28l el dle]iBE TN Fo13 o
S5l $J8k] BAAAL F87)5E dishe
BE5L ez Blaes Aosim o] =YY
#3 BAEE TR dE A=Y FIVE
& PICRERE] o3le] BAAA ZHdY=asE
FAElE dje)zlEe] o] "aw = diolE
HAEJEAAE olAlsle] A Ao|HEE TAS|=
& Y.

Farming HPHE-S o432 24 WEYIe] ¥
AAAE A 2 TFH) glel Q3 1lE]He]2e
Tyl et BES ATE 4 der FEYE
of Uizt FAHEG 530] 7lediA =l =3 ole]
el F&o glo EHE S A" F A
Hezx clEZedlEF multi-platform) A|Ye] 71538}
A Eek =3 A7 E2e 44" AEJENEE
PICRe f-A1x7] o2 VEYa A B} £
Zog FElo] 7hgsiAl FHn AxEdele] A
F7)(lifecycle)2] Hrlell Ago] 7lgsiet et
dejdle  slegel FPFom Hrp ZAAAA
JAVA ZHleldn & dEH= AFE (NC
Network Computer )&] ARge} 715sl4] =)

£ =EellAe PICRY Farming WHE-5 A3}
7] %3} Farmer 2lg A}Elgick Farmer 2l
AL /A SE ksl ukd
W WAt opdel AlaElE BHATA A}
Az @AM FAE Fuogled xd
279 Agde dedg A A (Aspect-Object) &
olg8to 2] Sgix|g zegeulelre} 22 ERj)
27} g asithe Ao glck velrt AAe F

o B o

AR SAAAE A4 o]F A= Aelo]
gich Farmer ®d-& of83le] £ w=iellie PCN
(Personal Communication Network) TMN sljo]"
EE AA 9 Fisksdch 7R AAE AA #30
n3o] AEHejd sl A3 DON& T4} %
o] ATM o]Ake] &% eZ AlX| Farming 4]
7} non-Farming ¥}AAle]oll= Algol gled & o]
2 2olx] oA F& o 7 sldlek AT Apde]
4 HellA ¥ sl=dle] FRE S} A%
Eq] SPp#ulg- o= Farming WPHE0] ©]
i $9el Al ok webx 100Mbps o4de]
Zrjo] DCN22Z FAo] Xt Farming ®iiEo
o7 Aagle] S| vlgAshle AZE dA
= ek
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