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An Extended GDMO for Interworking Different Network
Management Protocols

Mi-Kyoung Lim" - Tae-Soo Kim'" - Kwang-Hui Lee"

ABSTRACT

This paper proposes an integrated system for interworking different network management protocols. The interworking
system between SNMP(Simple Network Management Protocol) and CMIP(Common Management Information Protocol)
has been designed.

We defined new managed object architecture using MOVI{Managed Object View Interface) concept and implemented
an extended GDMO(EGDMO) compiler. An access mechanism for consistency control and atomic action on the sharing
resources has been defined. Thus, even if a new management protocol would be introduced, new gateway system need
not to be redesigned. It can be achieved with minimum modification on the view interface of managed objects. As a
managed object can support various view interfaces, several network management protocols can directly access it.

This approach, therefore, provides some benefits. For instance, manager can access managed objects without
additional functions and tools. It, also, could be achieved interworking between SNMP and CMIP with minimum
modification on the view interface of the managed objects defined previously. It is able to interwork more complicated
network management protocols and to increase usefulness of SNMP and CMIP.
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(28! 1) MOVI(Managed Object View Interface)
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(& 1) CMIPZH SNMP2J CHE

No, 3ER CMIP (H&3) SNMP (W)22)

1 Managed-Obiect-Class | Module Identity

2 Attribute Object Type

3 Package Object Identity

4 Notification Notification Type
5 Behaviour Textual Convention

- Parameter, Attribute-Group, Action, Name Binding

2.3.1 MOC(Managed Object Class) @&#H

SNMP¢] MODULE-IDENTITY wizz¢l CMIPE
Managed Object Class BEHE T3 #38 MOC
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A4 91X 18l3 OVERLAP F#4A F83& 3
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<class-label> MANAGED OBJECT CLASS ~ $3%¢

DERIVED FROM <class-label>  [<class-labei>]e ]

[CHARACTERIZED BY <package-isbel> {<package-label>]s :} CMIP

CONDITIONAL PACKAGES <package-label> PRESENT IF condition-definition | 5% &
{<package-label> PRESENT IF condition-definition}s ;1

[IMPORTS  derive:

LAST-UPDATED updﬂe—value

ORGANIZATION  text: SNMP
CONTACT-INFO text: LY RS
DESCRIPTION text:

[REVISION update-value DESCRIFTION text
[REVISION  uydate-value DESCRIPTION - textls i)

BEGISTERED AS e ideniier: 1 3¢ 38

(22 2) == Managed Object Class Bl
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Agent 72§ wE3 9rH13-16].

2 d3dA FAE FEL ‘compilers’ TlHEeS
W&ol I F compilers/mocompiler/gdmo ¥ &E#
FAog EAE o, tdE e #YEH 2
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“Warning: no GDMODIR environmant variablé
gémoDir = %

Main{int argc, char “argv{])

esnvGdmoDirxgetenv{“GDMODIR")

ex(char *)0

OSIMIS GDMO R348 22dA d4e] He o
dEF¥E /osimis/compilers/mocompiler/gdmooi™, ©
te¥Eddy 71 5 GDMOMainee #4Y F main
EAh29 £HEE (27 Do JERIR
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“GDMODIR environment variable must be definad
axit(1)

T

1

gdmoDir a env@dmoDir
Gsiring moDbase{gdmaDir), attrDbase{gdmoDir), syntaxDbass(gdmoDir)
moDbass += MODATABASE
moDatabass = (char *moDbase
attrDbase += ATTRDATABASE
AttrDatabase = (char *) attrtDbase
syntaxDbase += SYNTAXDATABASE
ScriptNamas = STARTCODE

1

GOMOAttribute:A

GdmoArgs(arge, argv, &filaNama, “debugFlag) 1d
initMeteClass{{char *) gdmoDir) H )
GDMOAtrbute:AddAltributeDatabase(AtirDatabase) 1o
{char ') Y } M @

{aDMOALTD y
(UserSyntaxDatabase)
4

Jn®

o 'z{char "} 0

CurGDOMO

I
CurGDMO = (NEW eDMO(ehlr “)gdmoDir)

MetaClass: A

ge
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boHCUrGDMO) n

Y access(DEBUGFILE, 0) - N
=z 0
[ DebugFile =

fopen(DEBUGFILE, "w") |
1

(1) 34F ¥ ¥
g 27)%

Y

CurGDMO +Parne(fiieName)

CurGDMO PrintMolL.ist(), getchac() i)
CurGOMO-PrintPackagelist), getchar) |n @
CurGOMO-+PrntAfirLisy), getepr() 0@

debugFlag

12) GDMO AN Y
l exitResuit » 1 l

(3) iIMC #Y

IdobquDMO(CurGDM_O}]n ?
T

I CurGDMO*Codchncums:vlp(Nam)J na@
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DELETE CurGDMO
lassDictionary::DelsteClassDictionary() 1 @
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GDMO.*, GDMOClass.*, GDMOAttr.*, GDMONot.*
9l member function ¥ variableg F7}&tglov 2}

A g FnEd (12), O7)e0 Jehdsloh

3.2.1 #93 WA

® Managed-Object-Class Templateol o}2§2] H(Clause)
o %7}
LAST-UPDATED, ORGANIZATION, CONTACT-INFO,
DESCRIPTION, REVISIONDESCRIPTIONE %

® Notification Templateo] o}e}e] A (Clause)o] 7}
OBJECT, STATUS, REFERENCE A %

o Attribute Templateoll o}8l9} H(Clause)o] 7}
UNITS, MAX-ACCESS, STATUS, REFERENCE,
INDEX, ARGUMENTS & ¥
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3.2.2 &2 WHANE

1) GDMOYacc.y

o] HUdME SNMPS CMIPe] 5¢¢ N=¢ &4
& AL o A s dEYe ¥HE e
(a9 5), (39 6), (ZY DM A% FAAZ FAS
A, olEe] FAHQ g2 FuFH17 Jehiich

moc_body : opt_libcomment
opt_libauthor
opt_deriv_from
opt_char_by
opt_cond_pack
last_updated
organization
cont_info
description
opt_revs_part
reg_as

{
) AddMoRegistration();

(38 5) MOC Hiixlel HEE U

notif_body : opt_iibcomment
opt_fibauthor
opt_behaviour
mode_def

{
) UpdateNotification{*Mode”, $4, Assign}i

opt_param
opt_syn_a_atts
opt_nolif_reply_syntax
opt_objects
status_notif
opt_ref_notif

reg_as

{
AddNotfiicationRegistration():

(18! 6) Notification B2l HMAE W

attribute_body * opt_libcomment

opt_libauthor
deriv_or_syntax
opt_matches_for
opt_behaviour

' ppt_param
opt_units
max_access
status_atlr
opt_ref_attr
opt_index
opt_arguments
optireg_as

AddAttributeRegistration(;
_behavRefList. Copy(_eurAtiibuteFindSymbol
, “BahaviourReforencel e’}

(22 7) Attribute Eli#siel HASE W

2) GDMOLex.l
o] e HRE AFE AYAZ7] HE ESE
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“LAST-UPDATED” return (LAST_UPDATED): }
“ORGANIZATION” retum ORGANIZAT‘ON) }
“CONTACT-INFO" retum (CONTACT_INFO); }
“DESCRIPTION" return DESCNPTION) }
“REVISION” return (REVISION); }
“UNITS” retumn (UNITS); }
“MAX~AGCESSV" return (MAX_ACCESS): }
“not-accessibie” retumn (NOT ACCESSIBLE) }
“read-only” return (READ_ONLY): }
“read-write” retumn (READ_WRITE), }
“read-create” return (READ_CREATE); }
“STATUS" retumn (STATUS) }
“current” return (CURRENT); }.
“deprecated” retum (DEPRECATED): }
“obsgolete” returmn ETE) }
“REFERENCE” return (REFERENCE): }
“INDEX” retum (INDEX); )
“ARGUMENTS" return (ARGUMENTS); }
“OBJECTS” return (OBJECTS) }

(3% 8) Mz2 &8 F7}

4. BE & @ AMAHe| TH Wet

B AFoM AFA g @ o AN Y92
t FHE 44 A4& gHse 2" g R A
28 e FA dc ke FHHA & g
MIBE #&of 37 Q&2ojc) &4d el di 4
A FH2ge HT PHE A F ooxlE g9
sy FZ(reference)d ¥ H2old, & sy
7B (update)& A& HIolth A2E A H2Y A
(&, 97} A4t M-GET, Get-Request, Get-Next
Sile 484 EAld 943%e vAA gornz Sy
Ao/t Basa gk 28 NS 4% F29 H
$+(&, 27 A2 : M-CREATE, M-DELETE, Set-
Request F)ol& FHAYd d& 54 Aol(concur-
rency control)9t #4443 (atomic transaction)F &
Az Ao w7 ol daseh (1Y 9olA BE w

(38 9) uFE 2| Y MR D

s} #o] M2 Y& XZERE A8 3k gEAe) A2
< A3 F4e] SAP(Service Access Point)& $31c}.

41 REE He| oy AMze 2 wot

MIBZ H337] $8 APE 873 @Ay F4
OID(Object Identifier), Operation (PDU Type)& 713
3 Access Managerl Al 32 8718 a3dc. aga
¥Al AMol(concurrency controD9t ¥213 43 (atomic
transaction) #8 GP, IMP, IDPEE& 3} o|&
o A 82 ofefe} A= U}

4.1.1 Access Manager

MIBE 87 $13, Agent ProcessE WA 87
¥ @ o A4 Ed20F FHERER oA E
gopok ek wakA Access Managers OID-Access
Tabledl 4 &7 OIDE ZA&r) OID-Access Table
< MIB7t HoddE o Qs 2 dqr7 (29
10ye] hehtsict.

CMIP OID | SNMP OID | Overlap | Owner Other |
Address iM_Addressi
® Y528 NULL {C=2,8=0| X.X.X.1 | X.X.X:2
@] Y8311 ] X342 [Cat8=1] XXX3 | XXX4
@| NULL | X573 [C=0,8=2| XXX.5 | XX.X6
O|ves7 NULL  |C=1,820| X.X.X.7 NULL
@] NULL | X591 {C=08=1| NULL | X.X.X8

(222! 10) OID-Access Tablee| of

90 02 FHE A4d A58 vehd A,
@2 Overlap W=9 g C=2, S=0284% CMIP =
vl o] % GM(General Procedure) 2.2 %€ FH ¥
#elg wE B g4 Aot @ Overlap ¥=
9] & C=1, S=124 SNMPE=H % CMIPEHI QI
o 3¢ Jehdcl @ @3 vhANRE C=0, S=2
24 SNMPEMWRIY § GMzHe $HE @8
v oY g AAe oot 181 @ @ F3
HA @& durE @8 dy AAE Jeded, g
Z} CMIPEWQl 3 SNMPEHRI £ahs &8 A A
A e dgelrt.

o] Table® AF HIHE HEonE FA9 #
(view) HE|2 vz 35 Hol ALEHE Holt} F
& SNMP OIDE primary key® e {9 CMIP
OIDE primary key® 2zt Holt}l. Access Manager
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28T 01D
Access Table) OIDE B

Ca1 lon'd 8=0
C=0 and §=1

01D = Requast QI
Ovarlap CxC41
Ownor Addrass

= Regquest Address

C, §; OID-AccessTable 2} Overlap fiehdZt
*$ = { Set-Request, M-Set, M-Dalete }
*@ = { M-Get, M-Cancel-Gat, M-Action,
Gel-Request, Gel-Next, Get-Bulk-Request, Inform-Request }

(33 1) Access Manager2| *2| ¥D2|&

OID-Access Tabledlol 839 @2 oy A 2
#22] OD7F EA8tx] 9a @4te] M-Create?} o}
d Afde #2%dE 4948 83F A $o|22 Error
€ Returndtt). 971 @4h+G)e] 839 7$-9 OD7t
EAsH2 goets a9 dite] M-Created 7§49
OD7t EA&i AAANS)Y A sdEx
Overlap =9] C# S7F “C=1, $=0"e|AY “C=0,
S=1"9d Aot g dd A5 2HHA gsie
D2 FAA Aoje & EEd dsluFe] Wasx
¢k, 2elA Access Managert GPE& #&9d M-
Create7} $3=H Access Managere OID-Access Table
€ 3Y%tn ¢ ¥ GPE E&¥h OID-Access Table
ol sig OID7 A3t a4g dike] 7] A
9 o, Overlap¥ =7} “C22, S=0"°|AY “C=0, S=2"
ol stute] melduiel o8 Felzle] ofg FPolm
2 Access Managerv= IMP(intermanager procedure)
£ 323 old Overlap®EJF “C21, S=1"0]H,
A2 O Zole 9% FHelEE Access Manager
+ IDPE 3ok

4.1.2 General Procedure(GP)

o] ZAAE kA Azxgite S0, £35
7 %& MO classEol di§ A4e g%, CMIP
Q33 SNMPALHE el Qisld FERES 77
9] EYHEL Return¥th GPY A2 #HL el
W (2Y 12)3% Zoh
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PDU Type =
M-Get or
M-Cancle-Get or
M-Action

|Exuc Opemion'
y
Return to Access Manager Return to Access Manager
Core part +CMIP pan Core part +SNMP part

(28 12) GP(General Procedure)2| *e| ¢m2|&

Yoo

[Exoc Operation

No

4.1.3 InterManager Procedure(IMP)

IMPE 3hte] 549% =99 UM ¥ #e
i AMNE M ZEA Aol IMPY g ¢z
AEE (29 139 Yehiiv.

For Local Sysiem, B No
Locet_MDstete | DU Typusk ot
OID-Avcest Table v
Overlap CuC-1, s
Omar ! For Local System, For Logat System,
For Remote Systema, Locel_ MSet { Local.8HR {
Multicest MDette_MAGIX { CMIP OID, SHMP 01D,
OiD-Accuss Tabis O MBat tvatue) } SatReg (value) }
Qvarlap CaC-1,
Al For Remote Systems, For Remoie Systsms,
2 Adresiotut} Mutticast-MSet MAUSrX {| | Multicast_SetR_MAddrX {
28 CMIP OID, R SNWP 01D,
MBe! (vatun) } Set Ragivalue) }

(212l 13) IMP(InterManager Procedure)l X2l
P nkib-

£3%, M-Delete?! 7% IMPE 333 MO class
FEE Ak iAol OID-Access Tabled] 319 OD
£ #olA, 233 Owner Address® =91 Overlap
gz CMIPE Jehde Co g8 198 24 Az
o olgA §o2ZA e gezEdA w8 gy 4
Nz oL AsHoz »AY 4 Y} 2Y gL
FAAS d4AY 48 Y8 IMPE dE Alade
OID-Access Tableg Z& #ygo JAsEE #r},
ojuf & AToMe HEIALEE ol&sla FAAA
olgl AN F4¢& FEE AU CMIP PDUQ
M-Setelt} SNMP PDUQ Set-Request®] Z-$ol&
2734 0D9 T £4%EL BAsnz 44 A
o] #ejste MIB9 tE 3 wAs #elste
MIB9] dx4& #A387] 98 Local Function® Re-
mote Functiong 3%t}



164 SHZFEX2SR =2X M7 H122(2000.1)

4.1.4 InterDomain Procedure(IDP)

DP= Mz thg =dtl 7o FHE w2 44 A
A dFe My ZRAAERA (39 199 Mg &
nIFE vERIh

For Local Damain,
Local_Mpeiete {
Qli-Access Tabls 2
2% CMIP OID=Null,
Qvariap CaC-1, For Loca! Domain, For Local Domain,
Owner Addrese=Null, Locai_MSet ¢ Locai_SatReg {
M_Delete(} } CMiP OID, SNMP OI0,
MBativaive}, SatRag(vaive),
For Remate Domaing, } }
Multicast_MOntete_MAddrX {
OID-Access Table For Remote Domaine, For Remots Domains,
CMIP O1DwNuI, Multicast MSet_MAodrX (| | Multichst_SetReq_MAddrX |
Qverlap C=C-1, a8 CMIP 01D, S8 SNMP OID,
Oumner AddrassxNuil, MSativaive}, SstRegvaive) ,
M_Delete() } } }

(1% 14) IDP(InterDomain Procedure)el 2|
gn2|E

M-Delete 141 %%, ol CMIP Z2E o] 7}
A& PDUCIEZ IDPE= MO class®] CMIP $#%&
AAga FEEES 2iE £oh 2l OID-Access
Table$] CMIP OID, Owner Address& 2M#831 Qver-
lap ¥E9| CE 1 #aAY. 23 9§ DPE t&
Er¢lel ##HY OID-Access Tabied] & 34 3
& FY3r} E3], M-Setd ol Set-RequestF A}
7ol CMIP Domainel Al #ejste #el oid A4
o] @# SNMP Domaindl A #@&jste @el did AA
9] gto] Yok =2 Local MIBS$} Remote MIB
Soll disid BAlol g AAstdol @k a#HA
IDPE MSet(value)$t SetReq(value)& 4%ttt}

51 &

B d7dAME go] S0t S0 met @A
14 del AREE SNMPe CMIPe|Zte B9 #
g ZREZE AT A4 $UgE AMsEAeH o
o Wylog CMIPE A93te GDMO(Guidelines for
the Definition of Managed Objects) £%] SNMP %
2 3713 838 GDMOEGDMO-Extended GDMO)
£ FAsEY. Ao eE BAY 471 Fohekch

old@A FAHE EUHY AAANGE HA LzdA
HAsYD Fod 2 47 ¢4 BYE] L

F glol AeE¥Ee 9T 22z ol¥A Hd
&g o Ao dg HS PEE AMss &
dAFe 71& SNMP 9 CMIP % #E Z2EE9
A5 A58 F UAEE AFI, ¢ et AEE B
gel T2EZo| YEhE Qe ATt W AA 3
4% #7 Ao
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