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ABSTRACT

As the efficient management of the integrated network has been an important issue, the ITU-TS develops
Telecommunication Management Network(TMN) and suggests standards to associate signalling network man-
agement with TMN. In this paper, we propose a method to manage signalling network, which is based on the
standards. We suggest the TMN version SIGNOS(T_SIGNOS) structure as a new Signalling Network OS
(SIGNOS) structure and define the managed object classes in signalling network, and develop the Managed
Information Base(MIB) to store the managed information of the object classes.
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Hoz TAHEc) AA, signLinkNePartType-2: 323
® Wy 9ste A3 doly a3 FEH o
A% 3 NEpart§ FAY¥Y. OSe A3 Y=
NE-parte] 4l & A4 2 $FAHAY F 2dojo} @it} o
£ 59 949 ¥y 29 w9} 3P E Congestion
ThresholdE-2 0S| 93] W73 ¥ & Aolof &t

44 :signLinkNePartld: 2] 244 29 44
9l MO¢| IDE A3t} state: & Az AA2 4el
2 g A @t} signDataLinkTpld: A1 & 33 NE-part
g #AHse AT doly Ja £9H 9 IDE BAF
t}. signTermld: 215 33 NE-part& FA3le A%
Elrjd e IDE H A §t}h maxCapacitySL: A& 33
NE-part?] Hu| 8 3-& HA 3o} congThreshReceive
:¢]8 W o] & Threshold Ft-& HelAth cong-
ThreshTransm: 2% 3 o] t)§ Threshold k&
2=

%-%) :stateChange: & o] Z{3 o] Jej7t W73 €
A% g,

%2} :replaceSignTerm: @A) A% gv)d-g vl
replaceSignDataLinkTermTp: A & ©lolg] g3 F¢
A& vt} signLinkTest: 32 P& AAgr}.

(5) A1 ¥ 8= 1§ (Signalling Link Set)

No.7 71%: 5 AAG A& FA Z¥7|E Ao
A% YAE AW AT Y3 gl . <
HE AZ A 2¥7] Aol ola¥ P33 2§l
it o)A} EA G 4 Ut

e FH:ANE 93 2§99 NE-partd] th$3ste
T AA Y27t A5, 0SSt AT Y3 2§
NE-parts] 4l ZA4Y & dojof 8vd 2§ 53
" (Error Correction Method)2 WA ¥ 4t}



44 :signLinkSetNePartld : 2] 23] )29 4
A MO9| IDE AF¢o). state: o] Fa] Aol 4
HE A} adjPc:o] Y2 2§ dFH NE F
Al 2879 point coded FA]Fr}. maxCapacitylLs
AE Y3 3§ Ao 8FS XA S} errorCorr-
Method: N3 &3 2F6A ALE3R Sle 2/ F
3.

%A :stateChange: & @z A< Jei7t W7 8
AL L.

(6) A % ¥lv)d(Signalling Terminal)

No.7 71%5: A% EjrjdL No.7 g 2 7158 Aq A
Z do|e 39 7|50l 2F WA(Error Detection),
| AlA] AAE, Alignmentd 3z} 59 71%5E Q&SI

e 27 :8Y 54 & A8 A% EvldL lock &
€ unlock¥® 5 flojof &, Aol BYA FAE @
A 5 glojo} .

&4 :signTermld: & 2] A SeY29 44U MO
9] IDE AZech. state: & ] YA 2] FejE EA|
kia=23

%A :stateChange: & #2] 749 e} W38
A% dAg g

(7) A % ol o8] 3 =2(Signalling Data Link)

No7 71%6: A& dlole A& w22 d4dHe 9
H1E 78 A5 489 F WY Ad2E o
vl g}

g A3 EA4L A A% dolg g3z F
@dgte] W, OSE T3l Al Fu9 FHAo]
7bsdiol &te Fof HYA FA) 75 e FYY 5
Rofof gt

44 :signDataLinkTpld: &2 A Ze2e AA
2l MOS] IDE 3§t} state: ¥ Ba] AH)2) Ael
£ BAIE adjPe: £ #2] A4 S o)) HH
€ A3 dA9 4% FA 2879 Point Coded
EA @

%A :stateChange: & 33 A9 Aej7t ¥AL
73S 4.

6. MIB 8

A5 Be] N2DE L) A5l A o

2% XIg 710] S B2 WA 977

I 2L AA 992 Us F U AA, 38 4A
€ ARy P AR Wo]2MIB)E P23 9
9, 84, B2 ANE 48 I 35 B
AH Au)2(Event report, Get, Set, Action, Create,
Delete, Cancel-get)5-2 78 3le 99, MA, o]
TF U AE MY ALEEle AR B 7%
(System management function)5& FH3}:= 99,
YA, A2d e 7158 o] &5l 5712 2) TMN &
2 715(d%s Ba, Fof wa, 4 B, 2.F #e,
Bt ADEL T FY 4902 YyE F 9l
o & =RAME A9 A 99 5 Bl 4M S
X3 FAZM BHH= MIBY Z25EQ]E &
gtk MIBE #3387 e & FolA o
57 Be] A4 SY259 A4 B8] ANE A
48] o]F 7He] X3} BAE 7 Y= TP
24 754

A OsI9] EEtell R3] F B E A3t A}
45+ H7)A) & ISODES} OSIMIS?} Sl MIB
€ T&sed 929 e JNE A 95
o]& M 7)A€ Sun Workstationol] ©}4] 8} AA 3
=E ENdda

6.1 &4 &

ISODE:= OS] Z2E g4 §§ Z22P o] ¥
< 7H&3) 37] 93 9] RACES v|=-9] Internet
g A i 819 o, o] A& DDN(Defense Data Net-
work)s OSI 25§ 2 A4z gl7] |&o 42
o] &5 3 o}, ISODEM & 7|8H oz 7t A9
Mul& ZuelEgE AFsied, o Zngy
2 &9 A32 SAP(Service Access Point)& £3}
o 4% §U& ¥ §4 AFL ACSE, ROSE,
RTSEo] t)3te] z}2} acsap, rosap, rtsap Z 2] ojEj 2
Eo] AX 4 ¢4 T2 TP FTAM, VIS L o] & o]
83t A9 Mul2§ AFH. 2250 Presen-
tation A%, Session A%, Transport A2& z}z}
psap, ssap, tsap®] #FEol AFdY. I FHd
tsapd daemon= 2 M 27} 310]4] incomming connec-
tiong ZA57t o] 93 aYEL 7 88 22
Pl dispatch@c}. OSI 2} A 23 ISODESA A&
e 4o #AlE 29 6.1 2

OSIMISE #9¢ 4+ Z2AE @ PO
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UCLAA Mesigct. ojAL OsI9 &2 71588
2E X¥EE AL oI o] AL A3 )
EQA B 715EL 4 Adsed 288 FE
e} ML =polot. 53, AN Y 34 T2
¥ dEHo|AF AFuE YEST He] 4 =
2ayP NEAELS A AR {Y 7o AT A}
L A FTE OSI9) TF Bel AR Auja/
EA FHCMIS/CMIP) L Abg-3te] Y EYI B3
Al g $ A

0SI protocol ISODE protocol

acsap

Application rosap
rtsap

Presentation psap
Session ssap
Transport tsap
Network tsapd

acsap : Association Control Service Access Point
rosap : Remote Operation Service Access Point
rtsap : Reliable Transfer Service Access Point
psap : Presentation Service Access Point

ssap : Session Service Access Point

tsap : Transport Service Access Point
tsapd : Transport Service Access Point Daemon

(2@ 6.1) 0SI protocol 2} ISODE protocol stack
(Fig. 6.1) The ISODE protocol stack for the 0S| protocol
stack

* 4 * $ 4 4

SMASE Procedures

Agent Procedures

Agent Procedures

CMISE Procedures

CMISE Procedures

1SODE
Protocaol

Stack
Procedures

1SODE
Protocaol

Stack
Procedures

CMISE Procedures

1SODE
Protocsol

Stack
Procedures

OSIMISE ISODE7} A28 MUl 2§ ALgsha
OSI¢] CMISE A18¥ + USRS &4 dEH 2
A Z#ch. ISODES OSIMISS] #AIE OSI Al 2o
o} A)9E 29 6.2¢ 2o}

6.2 78 24

MIBE Fojd EA;W2e AA(Fe] AQ)E] ==
€ YA8e Ef FRE olFoA ] EIE T4
£ 4 =2 #29 A x=§ ZEed ol kB
g 7He) A% BAE 3 3 B At 4R &
AL 7txe "ad o R/ xcof HATL
AREct & 29 A ANy} 2L g2 F
e g 23829 # gAE YUY & ded o
#A & EH(containment)olet ). oY XH &
A MIBE 73344 ER F22 o|Fojx &
o] E&|& containment treeg} L &t} 0] EQ|E 7
Adte k290 B AMNEL AN YA o3
235 ny, RDN(Relative Distinguished Name)® DN
(Distinguished Name)o] 2lt}. RDNE B3 ‘S olA
A =g FEIY] A% ZRoE A 4
AZA st AEa ol g5 she] AR goe
T4 €t

BRE S A49 RDNE Z2eY g xx9)
Z& RDNE 7Hd #x 9ot & RDNE 2 37)
% B3 o2 ALgslE Ao] DNeltt. DNE Con-
tainment Treed] FEZHE 1 71X ARE

l

|

.

v

"\
Manager Systems

User System

(33 6.2) 0S) A& ISODE, osiMisete| oy
(Fig. 6.2) The mapping between 0S| layers and OSIMIS

atpRoute utpRout signLink signData .
VerifTest Table SetNePart LinkTp signTern
signlLink
NePart

(27 63) MIB ¥ 2
(Fig 6. 3) MIB implementation model




o]%& RDNEQ £9g o|f9¢] A} MIBE 73
87 918 78 2de 29 6.33 2}

6.3 MIBE ? %! Data Structure

29 639 78 wddM MIBE 745 4 @
2 A AE FE F e o oA s}
8 AMELS o 7HA7 Qo WA, F58 MIB
i Qe B ANE GAE F de Wizt
Yastt &, Eg #x9 MIB YA 4 =
2 B¥dHe e AAE 5 222 se B 44
& RDN E DN2.2 Z& 3¢, M9 E a3 AH
Jd g ANE d+ AYF MIBE Bt ¥Ug
& M 71E0] He F£ao] Basith olg fsiA
A E2 g A3y A8 3¢ e] He _root #
2] AAe] g TAHE HAY(global) o]HA B F
(static) M2 Mt _rootoll A1 e Egje] 2
=(332) 4M)2 subordinated @4 sl7] Y& A=
£ getSubordinate( ), Z} == 2] superiorE ©A4]3}7)
A8 HA=F getSuperior( ), £ E2] gHe] Ro)
& F437] A8l 2zt == A = E=(ibling)E
gA3l7] 8 WAEE getPeer( )2 2zt H o8ty
th o] E vlire] T2 T4} I 1Y 649 7
. 2 =58 @48 o nl2 gjdo] == Fel AA
9] RDN =& DNE 71 H# 4S8 22} getRDN
()3 getDN()2.2 A 93l

Ao} e ML E A3t Hdle B AAE
A3, Adg B Ao @ Y A7), &4
o] F7h, 3kES ¥4 F9 A& #Ystr] A% A

(18! 64) E2| ¥ 2437 8t A=
(Fig. 6.4) The Mothods for Tree Travers

A R 710 M52 m2| LA 979

CE6. 1) M2 A2 YR T8 ¥ 247 A o=
{Table 6. 1) The methods to set and to get the MO’s

Information
Wis Mk
initializeMIB( ) MIBE %713 @}
getRoot () MIBS| rooto]l oj @ ¥¢16& e}

setClass(char®, int, int) |¥2] A A9 o] § L& A3}
setAttr(char®, char*) ) A 9] &4 o] & AU,

getMO(RDN) RDN #g) A4 XA 8 Ay
getNAttrs( ) e A4 £4&9 8 ded.

getAttrName(int) £A4% F intdA o) g Aot
setAttrVAL(char®, void*) |#2] 24 9] £431-& A 3¢ic).
getAttrVal(char®) #Ae) A9 £4%7& ded.

2E7t gasdlth oo g ¥ 7HA) A=E H 6.1
o A stHoh

QoM AEE i=g PR 4% 22A %
ZW2E F9sa oL 7o

(1) RDN£ A% +24
typedef struct rdncomp {
char® rdn_at;
char® rdn_av;
struct rdncomp* rdn_next;
} rdncomp, *RDN;

rdn_atoll &= #2] AA 287 o] &o] AR rdn
_avollE Fe] Aol 2 og gro] AAE ) rdn_next
de X3 EMIB)IA A4 =, &, subordinate
T2 A 9] RDNE 7}2l7] & XUH ojr}.

(2)DN& 918 724
typedef struct dncomp {
RDN dn_rdn;
struct dncomp® dn_parent;
} dncomp, *DN;

dn_rdn& ©] #g A 2] RDN &£ 71eldle X
AEo|3L dn_parent: ©] & AA9 £ FAg A
A, &, superior B AHE 7}ledde EQUQEoo)
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RDN %218 § m&}l7}AA subordinator$ RDN
£ A9Y 4 U3, dn_parent®@ we} rootd] S&3}
4 DNo| gHgo] At

(3) A2 AAME 4437 AL A&
class MOClassInfo {
friend class MO;
char*® _moClass;
int _nattrs;
char** _attrNames;
public:
int setClass(char®, int, int);
int setAttr(char®, char®);
MO* getMO (RDN);
int getNAttrs();
char*® getAttrName(int) ;
MOClassInfo( );
~MOClassInfo( ) ;
b

MOClassinfo E#dl&= 2€ A AA g Ze
At YU E XYY ZE B AN Y&
o] F#22 #YT A A(static instance)d T/}
Fd AT EASEE e 3L g 49d
Top&d 29| A} statice & A 2) =1 initializeClass ™
A=d o3|Aa 27123 At _moClasst &l 2449
Aol &)olt}. setClass() WA+ SEWEHE
Add & 44 o]F & _moClassol] A3t vt
U @2 £4(nattrs)gol EAsHeA HAAMIA ALS
719 A28 R 49 dd. gd2d &4
ste £49 719 47 EHYE £49 o
(attrNames)& A Aol 3t £3 3= 32 A
38 4 2lojof #r} o] FEE setAttr() WA =7}
A g} 29 BE £49 @& F7 d8Me
o] AEE &9  THF WHE-A o Aol @t

class MO {
friend class Top;
static MO* _root;
RDN _rdn;
DN _dn;

MO* _superior;
MO* _subordinate ;
MO*_peer;
int_nbindings;
MO**_nameBinding;

public:
static int initialiseMIB( );
static MO* getRoot();
MO* getMO(DN);
MO* getSubordinate (RDN);
MO* getSuperior( );

MO* getPeer();

int setRDN(char?);

RDN getRDN();

DN getDN();

int setAttrVal(char®, void*);
void* getAttrVal (char®);
MO();

~MO();

K

MO €82 2E &2 AA Z 29 superclass
oty 2P i ¥4 QoM Mo w=A
initialiseMIB( )& A}-£-8to] MIB& £7)3} #jo} o).
o]l Mli=E tgo] 498 TopFe 29 AME 4
Al 22E MIBY FEZ 7|3 3o} getRoot
() i=E MIB9 FE(oo)& 4& F e 5
& 3@}, getSubordinate(RDN) WA EE A& 3
of MIBo]A] z}4] = % RDNe} 333} subordi-
nate@] A2 FRE AL F Ak EF getSuperior
() PlA=g AHe-ste] vz § #de] e AN 3
HE d& # 3k olg@ A= § AHEE o MIB
EgZ o] AME E4¥ & Ut

class Top: public MO {
friend class MO;
static MOClassInfo _top;
static int initialiseClass ( );
Top();

};

MO 2 29] He)o] A “friend class Top” A&,



Top 222 YA HE BE Ha] AL MOZY
Zox] Jog £33 fAEEL ALY 4 Adde
A Juign}. o] P28 Yog 2L e 2
2o Fa) AAgo] o] FY2o EHYMIB £E
)L THHAESF st 2ol initialiseClass( ) o] &
=& Top S22 A4 A Y4(Z2l A7 A4
29 43 He Hisojr} o Wiyt e gL
e A9 o)&3 AEAE MIBY HRstz, £4
9] o]g3 MYAE L AR5t MIBE 273 3
dolr},

Top €& MO FP22%H f& HI MO
2 2= MOClassInfo 2829 BH(&A4, i)
S A8 = 9loeng Top SHAZREH 45 HE
R E F# 2% MOClassnfo S 22 542 A48
+ X MO 29 §EA7 Top Seh20] YL
5 88 wolA o] Al 7tx|e] F 2N Hog
NAEES AHEY § QU A2e FY29 B
AAEL o) AEEL AHE3le] MIBo SEH4
%713 9.

(4)MIB =713} 9 22

MIBS] %% #1359 Wz MIB2 RE& Yehd
Top ¥ &9 #2 AAE Y4 R 2713 31z, ¢
dx g FALEZRY Fd AMSL M4}
o MIBo| $ &322 4 MIB 730] ¢8 €r}h

MIB9] S EE JA3 o1& 2713} 87 938t
L MOAA Ao WA= initialiseMIB( )& 4
P20t} =, MO ::initialiseMIB( )& 22319 o] W)
2Ev 22 Topo2HE iz AAE Y3
2 XAEE _rootThe 4o BFRH_root =new
Top;). Bt&olE MIBS] REE 273 &tojo} 8t
o o] &9 initialiseClass( )& 3024 o]fo]
. &, Top:initialiseClass( )& 3 &3 o] oA
=¥ _root—)setClass(“root”, 0, 0)& T 23 §E
o] B AN oL “root"E AT $ANE
4 NULLZ d4A@%eaq 273 dr}.

oA 4AS MIB 78 2d L 72357 A
© o4& A SAE AR AA, signPoint 229
#e] AAE WA _rooto} PIE AAH). B
A, stpRouteVerifTest, mtpRouteTable, signLink-
SetNePart, signData-LinkTp, signTerm Z-2j) 22 HE]

A X1 7192l L5 2al wal 981

#e ANEL A8 signPoint B8] Ao} A
2 Y38 A3} AlA, signLinkNePart e~
9] #3 AME ¥/ signLinkSetNePart #2] 2
Ao & YR 2ZH MIBS F3o] uEr).

& S, signPoint ¥ 29| A= HAE PA3lo
MIBe] £ Ed| JaE 43 %= A3 23 2.
HA e AME YA Soisp=new Top). YA HE
el QA9 o] §L FAEI 579 FAES olFH
ZEL ARY 7Y F2E BRPHsp—) setClass
(“signPoint”, 0, 5)). &l £4ES Hs gud
719 ol o]§& B ¥} o] A3 setAttr()
HAEE AMESled, o] dAEE £49 A4 T0F
kB3t ALEETE =, sp—)setAttr(“signPointID”,
0), sp-)setAttr(“pointcode”, 1), sp—) sctAttr{“spType”, 2),
sp—) setAttr(“state”, 3), sp—)sctAttr(“userPartsPresent”,
4)8} o] 329t 49 o|FL AFF Fol& o
E £45 &L Age) sk o)A setAttrval()
W iEe) odte] o|Fo| At} F, sp—)setAttrVal
(“signPointID”, SPO1), sp—)setAttrVal(“spType”,
SEP(0)), sp—)setAtirVal(“state”, unlocked(1))S3}
o] 48 @} o] 2K signPoint I AA7} sk}
AREAL £49] olF3 grEe) 4340 g8
o sol ¥ AU o] A2 AHE FE WA}
2 olt}. o] AYL _root—)_namebindings[_nbindings}
=sp$} _root—) _nbindings** 223 sp—) _superior
=_root, sp—)_subordinate=NULL, sp—)_peer=
NULLE 38224 ojfof At} o|24 3hte
@8 AAF 44, 2713181 MIBY S2A 7 &
dol €8 HAT. o) &AY AL BE B AN
e Hggoz N EAH MIBY 7 2dg 22
@ & sl

7. R A g AT U

% #ele] RERE 913 ITU-TS, ISO, NM Fo-
rum 22} ANSI 938 S4Ho2 gUy A+7)
AYPHZ v} B8, ATy 2489 TMN 442
A% NxG #eEld dg 771 ITU-TS SG XV
A o] %0] A3 gl A, FWohA = ETRIS KT
of 2l3A & A4 Pl 7]uke o]§ SDH(Synchro-
nous Digital Hierarchy) 2] TMN H42 9|8 a3
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g AQste] AE A5y #F 2dL AAEAL
o AEgdA @al dao] He #e Ao o
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