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As the standardization of Telecommunication Management Network (TMN) progresses,
TMN-based management for equipments in networks such as transmission systems and switch-
ing systems becomes to be widely accepted. On the other hand, in management of Internet
resources such as routers and workstations, SNMP has been widely used. We have developed
SNMP/OSI Management Gateway which converts management operation and management
information between SNMP and OSI Management, fundamental technology of TMN, in order
for SNMP managers to monitor and control TMN-based equipments. This paper describes
implementation of the gateway. In the implementation, those are important issues to clarify
conversion mechanisms of management operation and management information and to real-
ize efficient conversion by means of reducing the number of management operations among
a manager and the gateway and between the gateway and an agent. For this purpose, we
propose the basic rules for the conversion, based on the mapping of MIBs between GDMO
and SNMP in IIMC (ISO/CCITT and Internet Management Coexistence) of NMF (Net-
work Management Forum), and define extended rules using cache, replica and link-object,
etc. Furthermore, we implemented a translator based on above conversion rules, which gen-
erates an information used for the conversion from GDMO definition, in order to flexibly
accomodate TMN-based equipments with different kinds of managed object classes. Finally,
we evaluated the gateway from the viewpoints of performance and functionality.
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Table 2 Management operation and management information conversion using extended rules.
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) indexid A ¥ v 2 Al %, childiz ¥ 4 FF—T 1D
PR L. MikiZE - /-FHFOPTIONALY WA T %,

Bs Yr247Yx7 D ASN. 1 EH
Fig.5 ASN. 1 definition for Link-object.

BMOBBMEERREL, XA —TJrTL TRV
vIrZE, BIMBRET ALV BNEHL, 25
12, LY A= F— Y v A GetRequest #fEIC LD
BHEELIEL-BBICERL, —E0EBEBR S
BICHEVL DO HHIBRT 5.

[HARTRF 3] Vo 74T 7 OB (RE1L
ANDHFL)

H$A4 FF—TNVCHATLEA Ty 7 AMEE, £D
MR TRRET AV V2 ATV 7 PELT,
F—byxf LICHVCEET S <R =Ty HI Y
YATTV2 7 VOEREBBTAHIELT, Y1 F7—
TVOEZRENTHY, B4 7% FL—AEFI,
HE:+TA2SNMPOA 7Y x7 MIEET 7 AT
BBr%d. Y2477 bO ASN1 EHEES
IRT. Chid, v 2—Jv»5D1EDT I AT,
WERORMEAES GBS Z L 512, Opaque B
THELTY - 724 ICBML, A=Y v
SLTHHET 5.

V247V xy biz, GDMO E%D MO 7 7
ATLICERT D, RV D) 0 oF T}
DEABURT AHEIiE, REICHET 2727
roA T2y FlBIF (OID) &, EORELXET
MO 75 AT A ) 24+ 7Yx227 D OID %
R7THRET 5.

(AR MIRA 4] WRINBEROIG T TR DL
%k (P 4 ~oxi)

DFOA7 27 by — b4 LICHIIER
LT, 32— r 0o ORLELERRELILY 5.

@ Flag (ASN.1 ® OCTET STRING %I T&3H)

T & CHET ZREND 2HER, BREDORIY

SEQUENCE ¥ 7:i2 SETRITH 7> a FMEES R
IERYROBEI, AEFEORELT T a TN
REXEDE/EEZRTE Y MPLEE2AX TV 27 b
“Flag” * E# 1 5.
@ Choice (ASN.1 ® INTEGER B T&H)
BRI CHOICE #ITH A 412, BEHDOE
RULGEFERTTA 7Y 22 b “Choice” 2 EHT 5.
@ Number (ASN.1 ® INTEGER B T&H)
‘YDA SEQUENCE OF, SET OF B4

SNMP/OSI &84 — + ¥ = 1 DFER L 5Ffli 2089

EAntid SNMP/OSIEEBY — % x 4
GDMO/SNMP#* 7 ¥/

AR RS S e A | 4./19/1§E‘|S

LR 5’
GDMO/SNMP3} Wy —
r.tma/-r—wv I—[ E‘E&{’E/Egﬁﬁim%
7\:: ) CMIP‘J’D b
SNMP ~

6 SNMP/OSIBHEY— I x4 DY AT LK
Fig.6 System configuration of SNMP/OSI management
gateway.

KBIIAEROBELE, /-1, §MO 775 AL
HETEMOAVAY YV AOBERERTA TV 27
} “Number” * €% ¥ 5.

5 % #

5.1 R¥#I*kH &t

F—r 2 AEEHD, LTORSE-TL.
(1) 43EHBIU 44 HTRRELALEXTTRRAIL

WRERBANC L 1, FEEE/FEWRER
%179

(2) HW4DOSIFEBI—Yxr MIMICTRET S
7:®, GDMO B#NEEBIINT 2 XEH 2 HF
A

(3) MBPOvE—T ¥, BLY, HBO—-TV ¥
MCEBRICKHC T REE T 5.

(4) SNMP RBAEZRLTWAN-TVar1EH
L, OSIBEHO /O b 2 VAEIZIIBEHFO
CMIP K— FI%HT 5.

(5) EENROGFHBIISUN L¥5.

5.2 VAT LK

e Ry Lo, ¥—ryxAit, @ SNMP DO
7Yx7 bk OSIEED MO 7 7 AZOHEAHTEE
# L 7- GDMO/SNMP etk — 7V (/i3 5.3
H(1)BH), @ Z-Yxr FORERERIET S
VAY AT — 7V, @ SNMP & OSI EROE
B L EREROTR LT BBRSE/ERNRE
#if, @ OSIEHE (CMIP) XU SNMP © PDU
DB L4475 CMIP 8 X UFSNMP 7u b an
IR, ® 1 VA Y ARME MR- HHY LM VA
5 AEHEH, @ GDMO E#» 5 GDMO/SNMP
IS T — 7V BRERT 5 GDMO/SNMP #*
TP FI VAL =IOk B,

5.3 GDMO EHOTE(C:T 3 XMENRA
(1) GDMO B\ KF L2707 T LMK
GDMO BEOZXEIHERIIHATREE T 5700, MO
AT LICRE LRI, Y-bvAOTUTT
LY LTH»AZEY, GDMO/SNMP 3ttt 7 —
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ThVELTHRLTERTAILELI.

DT =TI 4.2 O TH X7 GDMO/SNMP
semgcREL, @ Hiefhirb5h/: SNMP +7
Yz +EK, @SNMP 7Yy bR (K
B, ¥4 4, £R/HK, Action%¥), @ MET 2
OSIHERDOMO 7 SABIUVEDF TV 2o Mk
F, @ RUEMDL V59 7 2EOFEBEBMTS. =
NoDEHRFE I, FEREE/FEMBRERIIBVT,
@2 SNMP 0 GetRequest #{E* SetRequest #:/F
® VarBindList /35 X = PONROF TV 2 2 }
MBI, @ Rx—Y x> FARITT S OSIFED
BRIELTRET H7:-0%12, Q 13 OSI HE#ED MO
I IRINGA—IREDDOIZ, @ 12 OSIERNEK
HESNMPOF 77 VDY > 5 v 7 ALHES
W2, ERENFEHT S, 2612, KF—7TMICE, ©
MO FADBREILIZERFA—T¥Hh DT 7R
RURETEhTELR, @ 44MTRLIZL AV A%
e T 2 0B OEREE 2 ik, - FIHRETHE
kL7

FE@IBAELT, BEDL ¥y 7 AL LTHA

Eh b ASN.1 EROFSIL/BS MBI, X721 ®
M.3100'V S DKM 2 EHE THEA S D ASN.1 E
EEHODPLOBETHIHER L o7 BREATY
BYDLUNDL 59 7 AR LBEMIEL7HEIC
X, ASN.1 DF S/ HEFRBDI-ODF4T75) %
BmMTFsz L.
(2) GDMO/SNMP #7Jx7 FF5vAL—%
L& (1) TRL 7 GDMO/SNMP #1887 — 7
¥, GDMO/SNMP # 7Y b bS5 AL —% 2
£) GDMO E#A» S HRER S LT L L LA F
P2, TER=ThY— by £ BB/ BHT S0
I2i%, #¥, SNMP DA 7V x2 FVEFET 7 14 VDWW
Be%dh. ZOld, SNMPDA TV VEHET T
ANVSEbETEHRERSELZLELE. RATICH
TRV DM ERT.

8 IZH® 4K L 72 GDMO/SNMP iR 7 —
TNDO—8ERT. T}, ITU-T $% X.721 TO
MO 7 5 A alarmRecord #Z#® L THH, SNMP &
L b (smi2AlarmRecordEntry), *+ 7 ¥ x 7 b
(smi2AlarmRecLoggingTime %), BI:#3 2 KR
(logRecordId, loggingTime), #RER DA 7«
S rRNFEI U9 IR, LT AETENE S
(Y/N) %KL T3,

54 1X72a UMBEIUNE/KEER
(1) axriar B8
OSIEHIL, 7Vvix—Yary (CARBDaI 3

Nov. 1996

[osEEL— 7= > FmGDMOE %)

GDMO/SNMP* 7 ¥ x.
JMFSAL—4

GDMO/SNMP#}
g T — 7
ki 2]

—— e ———

BT GDMO/SNMPA7Yx%}FbFvAL—%
Fig.7 GDMO/SNMP object translator.

VITHK) OB /RBUETT) DKL, SNMP ik
A7 a VLV ARTHY, a7 a s Ol /MK
Bfrbkzwv, £22C, Y- by ftz—Sz 8
NDARXRT S aOBEBTR, v32—C 12008k
EWHEZ LR RN BET AL, axr a3k
BRI T 5HEND L. MBEDHEIRDEH, S
BAhHh, F/o, T-TVxU S oLOBMEERSE
TRETIR LV, 22T, ¥— b x4 Clt, £/
RT3 OB EITV, FNLEBERTIHE
DHEEL, T—=Vxv b OBESNIHEICI,
—EMBWT LI, AR LI VRIERY -V
FABITTHEIIIL.

(2) =—YxrloME/RBERFE

IV oD BELREOLEDOBEAIL 4.3
TR & I Trap (CEM T 557, SNMP i3 %
2 ar L AR UDP/IP TBI{ET 5 7%, Trap #f
HETHUEENDE. Zno, ¥— YA,
UFTolFEICELY, T—Y 2 bOBERREY DB
T5.

MECKEBOTLDEMIZ, Trap ~NOEROAT
2, = F7xATUZE LTORBTAS. 35642,
TP—=bI2 43—V 20 T LORRERT MO %
FREFEL, BHMICM-GET #Er -2 ¥ MIRET
LT, RBOMEL BF TS, LdoT, vx—Tx
X, Trap DREB IV, @O LI -T2+
KEBOR—Y) Y 729l T 5. Zonrz—Txy
FOREDOF 7Y 27 Micid, ITU-T #% X.721 ©
“logRecord” & “system” ® MO (Zx}i5$ 2 SNMP
DATI2r P EFERALT.

5.5 70735 LM

Y—=b+2x24¥% GDMO/SNMP #7322 b b5
YAV=5DTOaT 7 ARMEERIIRT. kB, =
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+-smi2Translated() . TRANSLATED(smi2Translated)
i +-smi2TranslaiedObjects(3) : OBJECT
+ | +-smi2alarmRecord({) : CLASS(alarmRecord)
! +-smi2AlarmRecordTable(1) : TABLE
Y11 ) +-smi2AlarmRecordEntryNumber(1) : NUMBER
{4 1) +-smi2AlarmRecordEntry(2) : ENTRY
i1 4 11 +-smi2AlaRecTableIndex(1) : INDEX
{1 +-smi2AlaRecFlag(2) : FLAG
{4111 +-smi2AlaRecLogRecordld(3) : logRecordld
P41 +-smi2AlaRecloggingTime(4) : loggingTime
N +-smiZAIaRecC.orrelalchotiﬁcalions(IO) . SIDE-TABLE(2)
i : H +-sm12AlaRecP;nnl(22) : PARENT
b1 441 +-smi2AlaRecRowStatus(23) : ROWSTATUS
i { +-smi2AlaRecCorrelatedNotificationsTable(2) : TABLE
{1 1 s-smi2AlaRecCorrelatedNotificationsNumber(l) : NUMBER
!+ +-smi2AlaRecCorrelatedNotificationsEntry(2) : ENTRY
11 1+ 1 +-smi2AlaRecCorNotTablelndex(1) : INDEX
{1411 +-smi2AlaRecCorNotFlag(2) : FLAG
111t +-smi2AlaRecCorNotCorrelatedNotifications(3) : SIDE-TABLE(3)
logRecordld 29.3.2.73 SimpleNameType Y 00X00-0000
loggingTime 29.3.2.7.5%9 LoggingTime Y 00X00-0000
managedObjectClass 2.9.3.2.7.60 ObjectClass N 0000000000
managedObjectinstance 29.3.2.7.61 Objectinstance Y 0000000000
eventType 29.3.2.7.14 EventTypeld Y 0000000000
eventTime 29.3.27.13 EventTime Y 0000000000
notificationldentifier 2932716 Notificationldentifier Y 0000000000
8 GDMO/SNMP ity — 7V OERHA
Fig.8 Example of generated mapping table on management information.
m3 SNMP/OSIEBY -+ xAnTuy 7 AHH ®|a = b7 A DATEEH
Table 3 Program size of SNMP/OSI management Table 4 Processing time in the gateway.
gateway. #ERE a0
EVa—-E A7 v TH @ K##E (loggingTime) M43 43.7ms
SNMP/OSI & | 1A% v AHAK 35K (AvA5 7 218) (113.9 ms)
Y-t A AR/ EEREERS 31.4K" ® Rl (loggingTime) % 93.3ms
GDMO/SNMP SO ER 10.0K A vA% R 3MH) (224.3 ms)
*+7Jx2 b 7 -7 VERR 2.1K @ E#H# (administrativeState) DOW/E 36.6 ms
FSYRL—¥ (109.2 ms)
* R/ EENEEREO 7T Y5 AR, RIEOT Y8 @ MO 1¥25 R (log) DK (1) 39.6 ms
yAO¥ K- MR LY, ETENTE. KRT 7 TR, (07.7 ms)
ITU-T #% X.721, M.3100, Q.821, Q.822, G.774 D% ® MO 1> 2% > 2 (log) NHIK 45.6 ms
BHOL Y5y 7 REFH— P LIRS, (93.0 ms)
® 77> 3> (addTpsToGTP) DT 35.1 ms
- (98.0 ms)
= — Z A
TR, BRI ENL MO 77 lfﬁﬁ%’%‘ﬁﬁ @ #¥ (CommunicationAlarm) O3fZ 36.0 ms
£ ITU-T $h& X.721, M.3100, Q.821'%, Q.822'%, (95.6 ms)

GIMAN DI RTOBHUD Y ¥ ¥ v 7 A%H K- L
Twa, BN vy 7 AEHTHERAT S ASN.1
BBRINTVEIHDE—BLEVEEICE, R3ID
EFWRE /S EERERBOREIHMNT 5.

6. ML EE

6.1 1% KE #¥

EELZY— b2 A OWEEZFET S0, 7
Py ARICBITAAEBERENELL (R4, &
B, FHH#RIZ SUN 670MP (CPU X 118) AL,
vi3=Y¥, ¥—bFxq, =Y F@iZ LAN
(Ethernet) T L7z, &4 &), 147V x7 M
T 2 R/ S EERARLIREE X 35.1~93.3 ms
T, ¥, 7O rIVRBEEHTH, —HEERES

L EHLEA Y AY A4 0 RDN (H#%E) »5
ML, MO 7 9 Riikhs X.721 © “AlarmRecord”,

“Log”, “Network”, M.3100 ® “Fabric” % FIf.
JE 2 MBI O FESEMANE, 7'— b x A WO mEsng

(B RHE/ SR IILTENE, CMIP 8L UFSNMP
7o barRBE%ErEl) 28T

7210 100~200ms BFENF —N—~y FThHhH, EH
BatELERLTWVWA LS, £/, R40Q,
@Lh, BEEOBRMMERIFTIE, MOA Y AY VA
A1 ML 2T I M-GET #E~OXRAE D
RIASE 25 ms |E EINT 5.

6.2 HIARETMMAIDRR

4A BOIEERBRIOHRE, TV PCB
3279—snurZk LTELERAENS ITU-T#
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®5 BRERTEXNROHE
Table 5 Effects on reducing number of management operations.
HH HERE LB A HR{EE %)
4% | SNMP | CcMIP B
*xvia ®1% “correlatedNotification” ? £ > /< = 3 3 342 ms
“Notificationldentifier” D4IR H 3 1 173 ms
v7uh Rt “weekMask” ® 4 > /¢ .2 5 5 565 ms
“daysOfWeek” Dk E A 1 1 120 ms
Vo2 A 7T b | Rt “weekMask” @ A4 > 2% = 4 4 445 ms
“minutes” DG H 2 2 228 ms
§¢:0) 3. & # “correlatedNotifications” ® ® 7 7 796 ms
& F O UK RIS " 5 5 570 ms
(Number #H])
& X.721 ® MO 7 5 A AlarmRecord I2&$H 2 25,
ERDRER correlatedNotifications (41 F5F—7 6.4 SNMP %% TMN CH®ETS/1:-0H0DF5—
V2E), MOZ 5 X Log i2&Th 2 MEHORER b7 1M EDERNEBO LB

weekMask (V1 F7F—7V3E) 2 MHLT (1>
AP AM1IME) fELE: (%/S5).

£5 &0, RELZMBERRAANICLZ2EROR
RIEDHRVKENEHFHE. CNLDORRIL,
MEEOFR POBE LA VA5V ABHE L R
HILE-TELICWKT 2. LEEDOFHMTIE, ¥— b
72 A AORBEFMOER L 2B T Wi, [FEE
WKI—=Yxr PORBRBOEMINLIDT, b—%
VORERBMDS L2 2MEXRNSG Z EIZABETH
5. Fxvia, LUK, UV rd T b A E
e LMERLORMEROEE, HBMHEL (2
2, B X721 TEHSHIRBER 71 BoO b,
46 WAMER.), TOMRIMETEL, 72, Ty
Ya, VUK, WV r2F T2y MZIIMC AR
T, Y= b2 ADFRICBWTOAEY R FHik
ThoN, BRENREXEDIBRIIMC DFRTHLE
ULk R

6.3 GDMO EXOXE (T 5 Ewit
T—=F72A4TiX, MO 2 5 AR BAEDOEERE
mAFhbh73RE121k, EE SN/ GDMO £#5 5
GDMO/SNMP # 7Y 22 b bS5V AL — ¥ D4R
¥ % GDMO/SNMP G T — 7L % A& 2 %
LKy, BHIIHETEXS. BEOL ¥ v R
DASNAFBFINTHELDE—KLEZVIBEET
b, TORIEMETH-/-h, /-, BEIATH
YV E T AL A NROMENED S B VRERO
BEICREEDOLER LWV, L, TEMLELRG
BTH, ASN.1 a4 SBDFIEL, MERO A
INTERXI0TRBEND IO T A BMT A LI
SNEHIIIETETH 5.

BEDZ &6 GDMO B#NOEEICHT 5 E#kt
3% <, 4D TMN EB~OHEHNESTH 2 LW

FRLTARTVB Y — o =4 Liddiz, TMN
DIF—T X hoRITENDL a7 Fi SNMP O
fERLERBRICERT B~ 14 (BLF, TMN
F—Frox A LRV LR %, SHEELTH
ERNBRERABOBRE» L EBT 2,

(1) EBRELHR

SNMP D#RfEDHEMEIZ, OSIEBOBIEL Y A h v
728, TMN 7"— } % = 1 T GetRequest #{E1X M-
GET #1€, SetRequest #fEid M-SET #%, Trap
{3 M-EVENT-REPORT ;41\ & 1 3 1 Otiftit
THEA, KRIXDY — b7 2 1 Tid SetRequest #
% BEBOEE O OSI HFRRE~FISFHT 298 %
BRBYPVLETCH 7.

(2) EEWHLR

SNMP OERIERERETIZ, MEELFEHTELN
FOBHTEASNI DL V% v 2 2128 ORI
HHLEBII, A7V b OREKLEBROLEMIR
THATELRVE, GDMO L RBMAMEL % -
TWwa, Zo7zd, TMN #— by 2 4 Tk, BND
SNMP DA 7T 22 b1 20D MO 27 5 R 2iticfd
Foh, PEOMO 75 ApEHENRS. =L 21T,
VAT LR TCP/IP $DEBRELT) OIZ X {HH
& s MIB II D412, 25 D MO 7 5 A9
EETHEL. L2b, TMN Y — } ¥ 2 1 HD SNMP
7727 b5 GDMO ODBRMNDY ¥ ¥ v 2 A%Hh
RBIZ S 7T HBEXFEOBMLAB CHEURSHE.

CHIHL, KRXDY— Y x4 Tit GDMO
BENSHDOSNMP D+ 7V b oKLV ¥ TE
dhb. 7ok ziE, ITU-T #4 X.721 © 1 D MO
7 7 X alarmRecord DHE73FTH, 82 D SNMP
DATTxy PHBEHEENE, T, BREUSIC
SLOBENLEERY, Frvia, LY p%%
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MA LT, #ORBOHENLEFTHILENDo L.
(3) YRTFLAEEBEOER

OSI HE T3, BHBERECERRERBFOL A
FLERBELYHEL TWVADIIN L, SNMP Tidil
FLTWAW, LdtoT, TMNY—Fox A ETR,
SNMP L— Yz v TH#— + LEWEFD (Event For-
warding Discriminator) '® %> MonitorMetric*® % ®
YAFLABEEBEO-ODO MO 2 BRTILEND
3. ZhizstL, ARXDY— 72 A Tk, TMN
EE LD AT LEBRBEED DO MO bt MO
LERIZSNMP 4 — Y ¥ O T 7 ATETH S
72, MO DHRILERV.

PDE, ZEX0¥— b4 iR, TMNY—Lt7x
ATCEREL LD VAT LEBREOERFELITILE
MW EE, TMN 77— b x A & B L TEERE
T EREREROMEIETHE 2 5.

7. BbH K

A¥ XTIk, BED TMN (B2, Z2ALCKE%
mz¥, SNMP 22— v 2L EH/HETkE 5
SNMP/OSI &% — b7 x 4 DEEK LFHIZOWVT
2L Y- o IADOEETIR, ERRMECERN
MOMEHLETRHPFEEL 25, ThIZHL, NMF
=815 IIMC OEBREREROFICAFTZ S &I,
SRR/ EREREROBRTRRAANEL, Frvia
LY AOFA, Vo x TV FOMA, B
CEERREROTLRLIT, ERODHELEEZIL
EEBRBAEEHCRELL. £, b7 AT
i3, BADTI—Y 1Y POBESLEHICETRET S
7-%, GDMO E#IKFEL 27Oy uilEL L,
GDMO E# 74 b R E/FRHHRERICLREL R
BF—7NVEYENER S, HESOFMHEEEL
T, ¥— by A OERERHEHEEZRLL.

L%, Fv b T—2AKBBILT 51200, TMN
L SNMP 22 hFhit) RBOBEANEL Z LT
MEhpo, BFEOTMN ERY, 2ALCEEZM
2%, SNMP 2 B¥ A1V arR)—7A7—73
vEEHNE SNMP ORT, 2y bT—22&% 0 —
AVACER/METERE TS -7 A ORI
KEW.

X612, A%BAO TMN XS HERERY
HAYThST 22 AL TS CNM (Customer
Network Management) DU EDDT 7 L AFME L
T SNMP ¥ BT AHEh, XRWXDT— b7z
A HSEMETRET, FOMAREIRLV.

Wi AETEW/-72 < KDD BigERT # ECE

SNMP/OSI B85 — } ¥ = 4 DE# & 5 2093
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