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ABSTRACT

By managing various communication networks, we have Telecommunication Management Network(TMN)
which has the aim of unified and effective communication network operation and maintenance. However, since
TMN has been developed by different platforms in the implementation process, several problems have been
found in the step of developing and maintaining the class of TMN system agent. In order to solve these

problems, this paper suggests the component outsourcing concept which is based on Component Based
Development.
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@ F 71ET Ul AAse ERE 59y
2 AZA(PICR : Platform Independent Class Repo-
sitory)2 o]l F BN Aadle 7E3A
Y 7Fsg A9 A 8% FXUEES PICRE
¥H ohgagste] AH8SHE Zolt. Faming W
€& Farmer B9 ¥4 E(formalism)o) 712§ Fx
Qick.

2. CBD(Component Based Develop ment)l
719t TMN A2d9

2.1 TMN Al29] 2444
2 B9 A

F5 U35 AHPSTN : Public Switching Tele-
phony Network), FZH|oJE}EAISHPSPDN : Packet
Switched Public Data Network), A=(IN : Intelli-
gent Network), 7J1FhEA1"HPCN : Personal Co-
mmunication Network) 59 EE FA9E 43
L2 [YFoEA YHsiE SN BT &
$3EE A Adez 43 TMNS 3
HZeA o JA M2 e A8 EFREF B3
o]71%4 d=do] ERAF L LIAA & ol &3}
o /dsks FAZ TMN Al2d€e] 32 Fele
g 2 oy EAAS WEIA "ok

A, b5 do|HE B wjuA FejA AMgst
v BHAEL 598 J1%g $Y3e Y28
& FE3A BE {430 Ak 4& 5o 2
do|HESE 3dtodF A7 Be]YAMO)[10][11][12]
58 AAASY 934 vWiyAe M_CREATE
Y M_DELETE¢] CMIP(Common Management In-
formation Protocol) HWAIZE dolAERZ A3
H o]& & CMIP HAA[11][12]1E H2l37] g 7]
52 sk ZYLES BE JOJHEEY] §A
o} At o|2 Q3 FYF Fe29] WAL A
8l71% 8013k Ajlo] oftt,

4, TMN T34 FUg FAgez #esin
2 ke BEY Fo #E A2"EC] MR Aol
HHAAE 7L Jdvke Aotk &, 7+ B o)
AE 715E Fhe Al2"Eo F=doy ¢4

AR T4 FHAA @LHoE A= oldite 3
otk ol® el oJo)]IE FALL UNIX Bal
Moz she A2Ed £ AT e B9 B
© 95T SFAAZ AHgEs PCE 2oz 3
£ 299 FE ok ol WY FUR e
FY3he oA ol BUxgo] A HBFH
1} AJA"o] E4:4(dependency)S 7HXA Ht}. ol
g s=do] 2 YAA ERE 2H4L o=
Aol wfg- Fohg EAolch

A, FEAF(multi-platform)o] AJA)A] op=
. L 7I5e FH3ke doldE WY FYgx
Eo] AN F=gofut A" F58E IR
oz gFEYE o] B/ ddolnh

A, Q3 <UHsel29 FHd digt BFEI}
olfolAA g3 gk EFEHPEL YA 9=
BA=Z DCN(Data Communication Network)®} OS
(Operation System), MD(Mediation Device), NE
(Network Element) T3¢9 Q3 <& s}o)A[10][11]
[12]8 T84 98 AEHo|2E ATy oF
o A ME g % A FaPA2Ee &
Astz Q7] WE FFE P Az=d
TMNE 7% A o9} 2 N2 9 29 AR
G A" Atele]  3@do] HAEA ghet)

2.2 AXJE AA2(PICR)9) A9 % 74

FAAAY YEHQA AFE NEE o839 &
Zo]AE(A S} oo)AEYMWPICR : Platform
Independent Class Repository)E 723}7] sy &
AFE FolEAo) Y (rightsizing) o] W& I
31 3ok ol FUE HFH Tol T2 2x
B3 GF ST P HEY SEzEaYL
T3k AL Auigid.

ATM, FDDI § &3¢ 7|ytog 3 B4
A YEHZ AFH A Sold TMN 1249
Z} BAAAEC] Zte FHAES HIUEHY] 3
B2 A8 ojguhg HEE A= Y A
He FAAZTE F, wjyA} dlo|AEEe] Ws}
£ 7I% (o : M_CREATE, M_DELETE %-¢] CMIP
HARE Hdle JI5)ES WUAS do)AE F
AN FP2ETHe He® 2o o2
WA Y99 AHE &2tk olHF AuWES
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e - Telephone
Manager Local Exchanger NN, Local Exchanger

Local Exchanger

H-m5

UNI : User Network Interface
NNI : Network Node Interface
DCN : Data Communication Network

[O& 21 mENAE oINS &S24 NEBAE 2= TMN g
<figure 2> TMN Model with Class Repository in the Exchange System

AXUEE HFEH ool YA SeloldE/
A B8 2 7Rkt % F(interopera-
tion)& AT oA AAY= g Fxd
EE AFEHA H71A L FGA A} FAIA o)
Edeld A3zAe-E 3% 4 Qo 23y
AZVEE 444, g a8x Adfegoll
£ Adgts FelM A9 A1 54L A
¢lt}. Ivar Jacobson [15]& FAXVEE Bulrg)
$4% Ze AAZ B9 EYue HXUEY
BAEE 4548 53 ATUES o] ilsst
. OLE AIFYEE HlZ olz|§ Beukre W3
o 43}t CORBA[16] ¥ OpenDocolr] AMg-dh=
AXUESL 454 /Mde A4t soleds
AXIEE 1313 /Mde AAY go] FFdhe
FAXIEE ou3g. <9 Zo] Ay FYr} &4
e FAZ A7Me HXIES Agdorshe 7}
29 7% 2 544 digid Mesirlz #id

- EE AgelA Fejr} shssop .

- g 8 x2aYo) ik
AZVEE O IXVES A5y v
S84z 9T uEtM PAXdEE

€42y 99 IRE 4L FIP
o HEYEE G 22 74 FRE 7
28 + g

- Fine-grained object : 7T Crr 22 5

- Medium-grained object : GUI AEE &

- Coarse-grained object : applet 5

- omEE 2Fo2® A 4 glojof Bk

AXTIAEE= P&P(Plug & Play) /3o 9)3lof
OE oqu$ FAXUEY 2L o7 FY
& 7H(family)& o]Fojo} FTh(olE FE
(suite)} 3.

- AXAEE F MEd(well-specified) AE o]

2& 7tAo} gt

237 Hde AFe o] AXIEE A4
o} Z= QEHOIAE Filo BAE & £
itk CORBA/OpenDoc®] IDL  (Interface
Definition Language)o] o|d| #j@gich

© FXUEE FE5 s Aot

AXIEE F4I7 UENZ HAFEH Ao,
TIAA, 22 B FAE Holdo| 43
T3t A 5 AE A=" FHAHA A
AZ & F Aok



Farming WM HXUEH ] ez ¥y
® AXTUEQAES) U)5}e] Farmer RdoH= o
S8 2L AoE U™t

(A9 21] HXUE 82
HFUEQLAL9 FF CE T 2 structure2
Aeg.
Ye € C, ¢ =< Cid, G, SZ, L_AT >
where,
Cid : AFXVEY o|&
G : A¥XJIET} £33 PICRUWY 2§ °IF
SZ : A¥UESY A7) A7) (&9 : byte)
L_AT : AXJES 293 AdE $47S
L_AT = { DYNAMIC, STATIC, DYNAMIC-
STATIC }

2.3 PICRY #8715 ¥ §3

BAAA JESYS AFE 7|W TMN PICRE +
4 A PICRel #jgshe AW 83} o] FH29
ARH AHEAR EelolAEY AP BAAA
RES A3 Ea olE Alole] dEVIsE A
#3H= CRBP(Class Repository Broking Processor)E
vl &g ol(middleware) G22 zF EAAA ) 3]

A

Message
Send/

Receive | = | Address |y | with

Handler

PICR |

Resolver

AZUE of2Agdl] 7uket NMS TiAjl 2 855

NZo2A HA8T FA7Vs(extensible)d AJAH
§ 758 & U

3oz YEYHI AFHE TAAHAY 7
shedlo] Sdgoz ASITR CRBP 758 3
gej2a AN FYP2AZR0] AXAAF & Hol
o 24 e wes FYPrAFLY 7E
| o]FolFd wat AXJEY S HFeZ 745
€ Fd2t Aol 7tk

o]

23.1 CRBP #87)%

oo [2¥ 1]91AM EARAA Wl Ex)sk= CRBP
9 F8 715 2 2tk

A, FHU2AZE Mwe] F4E BA(address
resolution) 3ty ThE EAMAAIZHE AFHo 2
a7 2 7)%e FYse FH2E 27 A8
AY FHoz Fol & 4 Ye PICR AHg] F4
g AA3E 715l

5, 22484 qHE S92 A4L 273
I T SEE FAT

A7), PICR#} BAAA djy/do]HE Ato)é)
A 2 AN HE o A 2i(exception han-
dling) & o]&-3ted elgct

wo |

! Interface

i Internal
! Process

PICR : Platform Independent Class Repository

CRBP : Class Repository Broking Processor

[T8! 3] CRBPO| F=RJIs
<figure = 3> Principle function of the CRBP
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YA, HFHoE PICRZYH FAF FY28
T U T #d E5e= AP o

(28 312 oJ8E 7158 =432 RYFm
itk :

232 PICR &4

TMN A29E 758 W, PICRE =9% 3%
3 22 3EE 4 # Aok

1) Q3 QIEjsjolxe] FHo} tigt XFE AT
BN dEHA FAFE Jde E9e
PICRe] AR} e FH2E o8 O0S
(Operation System)7} Hd o]&§o2A
Q3 <IEjslolzel FE] tidt EEo] o]Fo]
3T U4

2) $3 Z3(dynamic loading) 43

A2l E8(run-time) Ao} PICRO} $le &3
22 T30z 2% 4 qck

3 EAF SUN A 2 EERS(multi-

platform) ¢
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do|HE A4 £, =40 ¥ 29AA 5
o FPER =P4E AT § W] Wi
27t B e s=dojy SRAA T
o ERF 594 7HAA FoBAM U5E
RES ALE 5 A "o
4) E"(porting)o] &]

PICRAIN Fej~E tFe AL SI92E5
92 PICRY} AAH F7|% 3= BAZ =
ofdt}. A7 Fv WAE F#2E PICR
ARG F vy} do]AEQ] BN E]
A olHF® WA AR deiFelol 3y
(notification/broadcast) o} FHH A A
A7t dast o FAy] A3 49
PICRFS] 3E [ 419 2ol 5 Ay
(primary servenE A3 % A= F
Aujoet Fel2F WAAANAT 55
g} ol WE AR F AMu7z old ©
& X Xu(secondary server)E W7 W Ho|
ALET olgj WA Al wel WAH &
HAE YAE e ¥ Mue dF FU2E
29 wel 2. o] A% F Aud T

[
[
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i
B 1
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Local Exchanger Public switch

(38 4] DCNLHWMS! PICRO] $IX|
<figure 4> Position of the PICR in the DCN



3h= PICRY FAE oot ke FAH2
(address resolution) H}<¢lo] & g3t}

3. NMS tj#kel 29 - Farmer 29

Farmer 24L& AAA9 AAE Ztze 139
Z9o] old o2 #Ye] FdeA BANF F 24
g5d FHLLEE FUANZ gl Farmer
Bdo] 9 B2 Hi fAR] 3z} dhs do)
HEE £43ld do|AEE FA3n Je AxW
E 8458 39 ug 24, 353 de o
o oleg 23 32d¥ HIUE Q4ES Famer
&9 Eg]9] leaf =0 HX5HA =9 ol HE
UE 2452 UEHYIE B39 HFFHoZ PICR
o] Ago] grl T3 Farmer @& PICROIA #
IUE Q4 F oo]dER 53 Tt JHoz P
293= Famming®] /NdE Fve ¥4udojnt
Farmer 2 dAAle] 2A¢3F, 44 ddAE
F¥H3h= /AA== B3] (entity node type), o3t
AAE F@3Hs B SUxE Bl (aspect node
type), A<} FHztel BAALL vehle P3ES]
(link type) 223 7HA7L 7HAE AEE Yshie
S48 (atribute type), BUH oJEL FAE 2
EEE YUY S FYET MEREYE Zege
TdAe Ao g3 AoEe 794 A== 8
¢ (uniformity entity node type)d} FUA E2HxT
EF)(uniformity aspect node type) &1 Farming
Al ILB FAEYE #Fe £4¢ AUs M-
XJE E] =& (IM component type node : ILB
Multiplicity Component type node), OLB HAXWE
9 £48 AYce OM-FIUE ©EY xZ( OM
component type node: OLB Multiplicity component
type node) 59 FAHQAED} generalization, aggre-
gation, multiplicity %9 37}#] 243} MIEE T
44t

Farmer 299 J4F2E g3 Zo] Fojdn)

(89 31] Farmer ¥4 {3z
Farmer A)9¥ structure + ordered sequence= 7 9]

2=

AXYUE ool 7]k NMS tiziQ]l Bdl 857

Farmer ¥9 FFE Fe th&1 o] Aejdth
F=<C, AO, E, S, Ay, Ly, A3, CNST >

where, C : A¥XHE A}
AO : ZAAA Fgt
E: 744 A%
s : ZuPEEY A%
ZHAA A0Y ZUE 5, 5, .. m0)E 3,
AO¢] 9% S Ui Zo] %7|dth

n
s= Utsi

i=1
A C— AQ,

Ai(c) = Aspect_Object (c),
Mh: EU S — AO,

for Vh € E U §,

Mz2(h) = Aspect_Object (h)

A3: C— AO
for 3¢ € C in PICR
A3(c) = moveto(AO in an Agent_
platform )

CNST : Fammer RRTFZA AMS3HE A

(constant)E2] AT M

4. AIYE oA ¢IYF

THNG Al=do] F3dhe Hisgo] HIVE
do iz WEE FAIXIESS I C71 PICR
BHE EATT 9o EHRIA2HL AGENTY}
o3 20 7PgakaL

- A|2"Y : Agent_id

- AGENTE #48}= =% . Agent_aspecti

- AGENT7} 7}R]= £4] : Agent_attributej

- AGENTYolA $3== Qo)A : Agent_
methodk

- AGENTY] J9)&#|& : Agent_upper_class

- AGENTY] s}$j&a 2 : Agent_lower_classh
(% 4, j, k, he "445)
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Farmer R84 Fxo] & AXIUE o}xiA
gnglEe o2 2k

1 2304 ZYgEoR AXEJS HEJE
diolH AXUEE o|43}7] % §3e 24
.

11 7AAT72AE Edl tisio

Ve € E, eFid <« init_value for Eid
e £4A% Ad sty
Va € A, a.Aid < init_value for Aid
a. AT <« init_value for AT
e.S < none
e.LT < none < D >
12 SHTFEIRL S disto]
Vs € 8, s.ASPid < null
OWNER(s) < null set < Q >

13 wA= =l $2E9] A Mo tisty

Vm EM, m.S < null set [* Dol &3t #/
mMid < init_value for Mid
m.T < init_value foor T < @ >

14 ZAAATZES I A0 i3}

Vo € AO,

0 = < initial aspect object id,
null aspect set, /* @ */
mull attribute set, [* @ */
null data,
null method set, /* Q) */
null super set,
null sub set >

2. B9AA A2 A15EY 3 ATAEAY 2
& %29 BAN e TN =
Eo) g2} ANTRAY, FYPIN, FR7=
A B FYNEDL AP,

21 AAFZ A E9 ¥94E el, €2, ... en

olgt & W 2 ALH)

for Ve € E,

e1.Eid < root class agent id (Agent_id)

ero] £43% Adl thalo
for Ya € A,
a.Aid < root class agent2] <54 (Agent_
attributej)

a.AT « root class agent®] £AE}S]
e1.S < none
e,.LT < none
2.2 El = { €1 ]

n
B = \J el } 2 Boie o),
E=E; U Ew’} Hv Ve € Ewol thalH
FOR i=2TOh

el.Eid < Agent_lower_classi¢] id

IF for Je € E, e.Eid = ei.Eid

THEN

[* 22 MAL Bs ¥
Copy all attributes of e and
subtree structure to ei

END IF

ei o] £33 Al st
Va € Adl ti3o
a.Aid < Agent_lower_classi®] <4
a. AT < Agent_lower_classi®] &4

128
e.S < Agent_lower_class;¢] SHZ g
€. LT < Agent_lower_class;¢]  loading
1287
END FOR

3. ZATRAY S YAE s, 5, .. SOl

3 o) me AP
5- ,-QI‘SM Zo] AE & UL

Vs € Se i3ty
FOR i=1TO m me A4F)
IF for 3s € S, s. ASPid = s.ASPid
and OWNER(s) = OWNER(s;)
THEN /+ 394 399 3% ¥
Copy all attributes of s and subtree
structure to s;
END IF
si.ASPid < Agent_aspect;
OWNERG) <« 512 SHLE 3h= AOid
END FOR



4.

e

BAAE FYsin] SHAANL HA=S0)
ILB(Initial-Loading  function  Block){5]¢1A]
OLB(On-demand Loading function Block)[5]19]
A9 ARE A
4.1 ZANANE9] PF2YEE A0 & 1

Vo € AO, 0.AOid < Agent_id
42 AO "Hg] %‘H?Z":@i} 59 ¥4£E 81, S2,
s S0l2t & o 02 AAF)

s = Utsl, vs 890 thstel

FOR i=1TOn
for Vs; € S,
si.ASPid < Agent_aspect;2] id
OWNER(s) « s FHOZ 3=
AOid
END FOR
A0 Y9 £4K% Ad th3ty
FOR j=1TOm
for Va € A,
qj < Agent_attribute;
END FOR

43 A0 Y9 wacs =uQ 72I¥ M3 M
el Fd7zE /Y S, Myl9 Hics
B A3 T tisto
for Yo € AO, Ym € M, Vs € §,
mMid < Agent_methody

m.si. ASPid < Agent_aspect;
ms.OWNER() « s& $Wo2 2= AO
st

vt € T,

IF Size(m) > 1 and
Load_frequency(b) = % and
Degree_of_importance(b) > 6

THEN
[* mo] ILBQI 7% %/

t < s [* static loading mode */

ELSE /* dynamic loading mode */
ted

END IF

o.p < Agent_upper_class

HEUE oAl 7ukgk NMS tiAQ]l =l 859

44 AOZL Ze 9~ IS B & o,
for Vb € B, by <« Agent_lower_class,

5. AAFZYE B 2U7RYY S, Zu72
g A0 thatd
Je € E, 3s € §, Jo0 € AQ,
MEe V s)— o

6. 4, 5914 Hod EFHAA TZFT A0St AO
Wl Az =dQl 225 IAF M E M
e Wi eI To it

Jo € AO, Im € M, t2 Mo] 7AE o)
A5 gglolga & o
read(o.m.t) /* om.tE ol ¥/

7. IF omt = d THEN
[* dynamic loading block ¢1 - */
for dc € C in PICR,
A3(c) — moveto( AO in an Agent_
platform)
ELSE /* static loading block ¢1 7% *#/
search local library
IF om ©] local libraryo] &4] = O.K.
THEN
execute the method
ELSE
/* CRBP7} middleware &8}/
components_load_request_signal
to PICR
receive the requested components from
PICR execute the method
END IF

send

END IF

5. 2%

AXAE 78 7 (CBD : Component Based
Development)ol] 7|@tsle] waia] AlAg]S AA A
ad H¥xJe AN, Hd, ¥t ¢ Y 59
od2 AY F B =RdMs HAXIE AFL(PICR)
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Z Oed okxaAe Adde Aolrt glok

gF A7l & HRowE IHPY= Aol
¢ FAXIE FH ¥ FAXTYEDSY QlEHo)x
A9 Fo] Ak

* A58

(1 A, A AAS, “PXAE 7 AL
7le HE B T, JEEA Jg, B9 ¥
2 F1EFE Al 900 I, FAAFAY
74, 1999

21 ©1B¥, "8, "EOAN2HAA  Famer
Model 2 o]8% 5% @ oo]HE 7,
= JB AL =EA A6d A9Z, 1999

[3] ITU-T Recommendation M.3010, “Princi ples
for a TMN”, 1992,

[4] ITU-T Recommendation M.3020, "TMN Inter-
face Specification Methodology”, 1992.

[51 ITU-T Recommendation M.3100, “Gene ric
Network Information Model”, 1992,

[6] Soo-Hyun Park, Doo-Kwon Baik, “Plat form
Independent TMN Agents Based on the
Farming Methodology”, The IEICE Transac-
tions on Fundamentals of Electronics, Com-
munications and Computer Sciences, The In-
stitute of Electronics, Information and Com-
munication Engineers (IEICE), pp. 1152 -
1163, Japan, 1998

[71 Zeigler B. P, Multifaceted Modeling and
Discrete Event Simulation, Academic Press,
1984,

[8] In-Kee Jeong and Doo-Kwon Baik, "Data
Reengineering Methodology using ESR Model”,
Ph.d Thesis, Korea University, 1996.

[9] DSET Corporation Version 1.2, “GDMO Agent
Toolkit User Guide”, 1995.

[10] ISO CMIP Reference Guide, Retix, 1996.

[11] ISO CMIP Programmer Guide, Retix

[12] OSI Management Toolkit Program mer Re-
ference Guide, Retix

[13] Robert Orfali, Dan Harkey, and Jeri Edwards,
The Essential Distributed Objects, Survival
Guide, John Wiley & Sons, Canada, 1996.

[14] Robert Orfali and Dan Harkey, Client/Server
Programming with JAVA and CORBA, John
Wiley & Sons, Canada, 1996.

[15] Ivar Jacobson, Object-Oriented Software Engi-
neering, A Use Case Driven Approach,
Addison-Wesley, 1992.

[16] Thomas J. Mowbray and Ron Zahavi, The
Essential CORBA Systems Integration using
Distributed Objects, OMG, 1995,

°] % 3

1999.5 a2 idaw
AFES A}

1996.2 - 1997.2
TR
APETL

1997.3 - 2000.2
g
AFE T ny

2000.3 - 2002.3 (F)ECO
Al zdl sy 55

2002.4 - A
@IAATIA A=

NEd HJa7d



