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EIXATI'QI'H

To simple network management protocol (SNMP) dnpovpynonke 1o 1988
He oKOTd VoL TapAYEL £V EDKOAO TPOTO OlaXEIPIONG TOL OIKTVLOV J1OTKNONG TV
SPOLOLOYNTOV, TMV NAEKTPOVIKMV VTOALOYICT®V , TOV GTAOU®V epyociog Kot
GAAOV EPELVNTIK®OV SIKTV®V. To TPWTOKOAAO aWTO €1d1KeEVETON OTOL EENG
Béuara:

*  Opilel évo TpwTOKOALO VIO THV OVTOALGYN TANPOPOPIDV OVOUETO. TE
&va 1] TEPLEaOTEPQ O1ELOVVTIKG COOTHUOTO, KO OE VO OPLOUO TPAKTOPWV
(agents).

o [Tlopayel éva OKEAETO 1oL TO POPUGPIOUO. Kol THV omoOnKevon
OLOIKNTIKWV TAPOPOPLOV .

o Opilet évav aplBuo ToikiAwv O10IKNTIKWOY TANPOPOPLOV YEVIKOD-
OKOTOD 1] QVTIKEWUEVWV.

H yviowa ékdoom tov SNMP &ytve apéomg yvmaotn Kot ypnoioroonke
gVPEMG amd T0 aveEAPTNTO dikTLO d101KNTIKOV TAdGiov. Kabmg dpwmg to
TPOTOKOALO APYLOE VO YIVETAL YVOGOTO TO EAATTMOLOTO TOL APYLoaV VO, YivovTot
avTiAnmTd. Avtd gival, n EAMTNG emkovmvio manager to manager , 1
AVIKOVOTNTO VO LETAPEPEL GO0 OEOOUEVMV , KOl TEAOG 1) EAMTTNG OGPAAELDL
(security).

‘Etot 1o 1993 petagpepopacte ot véa £kdoomn tov SNMP ot version 2.
AvTn €pyETal Vo OVTIKOTOOTNGEL TN version 1 Kot To EAATTONOTO TOV
TPOUVOPEPOE. ZTNV apyn N PeAToUEVN VT £€K00T AYKOMAGTNKE YpIyopQ
oo TOVG TEAATES , OUMG 1) IKAVOTNTA TG ACPAAELNG TTOV TTOPEiyE dev
KavOmoinoe Tovg oyxedlaoTES yioti T Bprikav moAvmAokn. To anmotéleopa g
opadag epyaciog NTav vo dNUovpyoovy éva tune —up cx€d10 yio 1o SNMPv2
70 0moi0 &lye £va peydAo pelovEKTNua Kat Eva pkpd migovéktnua. To pikpo
TAEOVEKTN LA £IVOL TO tune-up Tov TV AEITOVPYIKAOV BEUATOV Kot TO PEYAAO
HElOVEKTN LA Elvo oTN TEPLoyn TG aocpaielas. H opdda epyaciog pdvnie
avikovn va EovaAoet To TPOPANLA Kot £T61 000 GUVAYWOVICILEG TPOGEYYIoELS
epeavicOnkav. Me avtd to tune-up 1o AEITOVPYIKO TUNLLO TOL Snmp TapNyON
10 1996 and 1o draft internet standard status.

Koatd avtd tov tpémo pBdavoovpe asimg oto 1997 ko otnv
avantuocoopevn ékdoor tov SNMPV3 1 ontoia Tapéyet eAdyLoTEG AEITOVPYIKES
OVOKOIVIGELS, 0AAG £YEL TNV TKAVOTNTA VO LLOG TTOPEYEL L0 OLVOLTY) TTPOGEYYIOT
acareng. v epyacio pov Oa avantoEm ™ tpocéyyion tov SNMPv3
omoio £xel TOAAE TAEOVEKTNUOTO GE GYECT] LE TIC TPONYOVLEVES EKOOGELC KOl
towg va ypnoonomel pésa oto endpuevo eEAunvo extevéstepa. Ao NTov KoAd
VoL TOVICOVLE OTL OPIGUEVES AEITOVPYIKEG GUVAPTIOELS, OKEWYELS KOL 1)
OPYITEKTOVIKN E1VaL KOWES Kol OTIG TPELG EKOOGELG Kot Bl TIG avapEPOvLLE
nAnpogoplakd . Onwg emiong Oo ddcovpE TEPIGSHTEPT EUPOCT OTIG
KOLVOTOUIEG TTOL PEPVEL TO VEO OLTO TPMOTOKOAAO GTO GUGTNLA TNG OGPAAELG



Mia emyeipnon mov avantbcoetal oto internet- standard management
framework nepihappdvel téooepa PaciKd cLGTATIKA:

*  A1apopovg 0101KovUEVODS KOUPOVS , TOD 0 KOBEVAS Exel TNV oVvIOTHTA
700 SNMP o1 omoiot mopéyovy amodoyn otovs management agents (TPOKTOPES).

*  Tovldyiarov uio oviotnro. SNMP pe management applications-
manager.

*  To mpwrtorxoilo dievbvvang ypnoiuomorcitar vo yia vo. uetofifaler
TAnpogopicg dievBvvons aviueoa otig ovrotntes oo SNMP kou

o Xy mAnpogopio dievbvvorg.

Enopévmg to poviédo tov SNMP v3 meprhapfavel ta mapoakdto Poctcd
KAE10141:

* Management station

* Management agent

* Management information base

e Network management protocol

To simple network management protocol 6nw¢ mapatnpodpe
neprthopPdvel T AéEN KAedl ““simple”” mov ®¢ YVOOTOV GTOL EAANVIKA
UETOPPALETOL WG AMAO Kol LT €ivort 1 1010UTEPOTNTO KO TO YOPAKTIPIOTIKO
OV €YEL TO TPOTOKOAAO OVTO . LYeSACTNKE LE TETOL0 TPOTO MOTE VL ivort
amAO OTNV EKTEAECT] KO GTO VO KOTOVUAMVEL EAAYLOTN ENEEEPYOTia KOl EpEVVA
070 dikTLO. ATtoTEdEL EMOPEVMG Eval EpYOAEID GTO VO XTIGOVILE TO GKEAETO TOV
dktHov d1evBuvvong.

To SNMP givan o Bepédiog AlBog TV onuepvdV cOYXPOVEOV
EMYEPTNCEDV TOV ACYOAOVVTOL LE OLOIKNTIKAE cuoThpata diktvov. Eivar Eva
avorytd TpoTLTO TO 0Toio 0pilel £va TpdTO GTOVG dlevBHvovteg (managers) TOv
OIKTHOL VoL ETLTVYOLV L0l EIOTKT) TOPOVGINGT] KOl TO GYESACUO TNG
TANpoeopiag mov BELOLY amd Eva AEITOVPYIKO TPAKTOPO KATOLKO £VOG
OTTOUOKPVGUEVOL OIKTOOV pnyovis. OTtmg kot Ta yvmotd Tpdtuma d1evbuvong
TV dedopévev tav diktvwv (OSI-based cousin, CMIP, mov kvplapyovv cta
670 OiKTLO devBuvong TAETIKOVOVIOV ) , £Tol Kot To SNMP drevbfover ta
TavTo , omd TIG OUTHOELS TM VINPESLOV HIKTHOL UEXPL OE YIALAOEG VITOGOUEG
unyavav dktvov enyelpnocwv. To SNMP mapdyet pior evpémg dradedopévn
EMKOWVOVIO OVALESO OTIG POPLES O1EVBVVONG KO OTIG UNYOVEG KOl OTIG
VINPEGIES OTOLK®V HUNYOVAV SIKTOHOU .

To SNMPv3 8&xOnke duvartn vrostipiEn and T KowoTNTo TOV TEAATOV.
[Tep1ocOTEPO TPOC EKTANEN LOG , SLAPOPES OVOPOPES EKTEAECEDV TMOV
TPOKTOP®V KOl TOV AELTOVPYIKAV dlevBuvtdv Tov SNMP vampyav 1on og
TPOTOTLTO TN TEAEVTALO AVOIEN , OTav piEape pio PlooTiKn) LaTid TOoV
napovcticdnke oto Las Vegas yio to SNMPv3 hotspot 610 NetWorld+Interop
trade show. 'Etot vmoomnpiktég tov SNMPvV3 gpgavifovton ot Bay Networks,
BMC Software, Cisco Systems, Hewlett-Packard, Liebert Corp. and Tivoli
Systems.Ot pdktopeg TG kdoong 3 eival aKOUN TPMOTOTLTTOL GE MPES ULYUNG
AL M aEAVOLEVT) VTTOGTHPIEN TNG £KOOONG QLTS AVALEGO GTO STKTLO TNG
dtevBuvong kot oV VTOSOUN TOV TEAATOV B GUVEXICTEL TEPIGGOTEPO KOTA T
duapreta tov 1999. Towg va avapmBel kovelg av ypetdletar OAN vt 1
emioelln . To amhd TpmTdKoAL0 devBuvong dktvov Ekdoong 3 ciyovpa
Eexehlel amd vooyéoels. Xy gpyacia pog Oa amodsiEovpe 6Tt dev glvar amid



pa emitevén mov VOoyETAL LOVO , OAAG TAPAAANAL DAOTOEL QLTA TTOL
VTOGYETAL.

AHMIOYPI'TA KAI HEPIT'PA®H TOY SNMP

IMa va epmodicovpie To Internet , va yivetr €éva peydlo Kot yooTiko
nepPdArov, n dtoyeipton Tov eivar iomg T0 oNUAVTIKOTEPO BELN TOV TPOKVATEL.
H enelepyaocia g drayeipiong mpémel va dtotkeital amd pion oAoKANpouévn
opybvawon —emyeipnon 1 omoia vo TEPIAAUPAVEL S16.pOopaL TUNLLATO TO OO0l UE
Kémoto TpoTo voldlovTa yio T 6ot dlayeipion kat vwapén tov Internet .
Tétowa emyeipnon vrdpyet kot ovopdleton Internet Engineering Task Force
(IETF).

H IETF elvan pia tepdotia avotyth Kowvotnto avlpdnmv, ot omoiot
Kévouv cuuEmviec N kaAlvtepa dtayelpilovror To Internet pe mowilovg tpdmOLC.
Avtol ot dvBpomot etvat Yo Topaderypo , GYESAOTES SIKTVOV, XEIPIOTEG,
TEMATEG Ko EpEVVITEG TTOL oyetTiCovtal pe tnv e€EMEN Tov Internet. H teyvum
dovAeld yivetal and opdoeg epyaciag (Working Groups) émov ke pio otnpilet
éva orapopetikd Bpa . H opdoa epyaciog emkovovel kupiwg pécm g AMotag
Tov Tayvopopeiov (mailing list) k.1.A. Kot cuvavtiovvion 6tov 1 IETF kabopilet
po cuvavnon , n omoia Aapavel yopo mepimov TpelS Popég to ypdvo. Mia
tétoln opdda kabopiotnke yuo va epyaotel mdveo oto SNMPv3 . '’ avto to
Adyo Ba TovpE KATOL0 TPAYLLOTO Y10, TNV 16TOPI0 KOt TNV avaryKoudTnTo TV
TPOTOKOAAOV 0VTO YEVIKA Kol 6T GLVEYELD ol S1EVKPIVIGOVLE YiaTi 1)
televtaio £kdoon elval TOco avaykaio .

211 dek0eTior TV 0YOOVTA KOl IO GUYKEKPIUEVE GTO OEVTEPO UIGO VTN,
n IETF advvatovoe ot dayeipion tov diktvov tov Internet. Metd and kdmoo
ocv{ntnon cvumépavay va ypnoiporotovy to OSI” s CMIP. Ouwg yo va
umopéoet va taptaéel ovto 1o tpwtokoAro oto TCP/IP Internet itav avaykaieg
Kamoteg aAlayés. To amotérespa avtdv TV aAlaydv nTav 1o CMOT

( Common Management Over TCP/IP). H avantuén g dwayeipiong tov
OSI mpe apxeto ypovo. Kar avtod yuoti n IETF dev n0ele va kdBeton ko va
TEPLUEVEL KATO0 ATOTEAECATA , ETGL OTOPACIOOV VO, ETEKTEIVOLY TO NOM
VILAPYOV Kot ovarTuypéEvo Tpmtokolio SGMP(Simple Gateway Monitoring
Protocol) ka1 va to ypnoyoromacovy cav pia Bpayvypovia Avon. IIpdbeon tovg
NTav OTL PeTd amd KAmoo SdoTna ovt 1 Avon Ba avtikatastovTay omd pio
dopkn Aon Baciopévn oto OSIL

To mpwtoéxoAro dayeipiong mov oyedidotnke SGMP ovopdotnke
apyotepo SNMP (Simple Network Management Protocol) kot akoAovOei ta
TOPOKATO KPLTNPLLL

*  To SNMP uropet vo. oroyeipileton kabe obotnuo to omoio gival

ovvoedEeuéEVO e to Internet

» To xoarog extéleons tov SNMP eivou eldyiaro

*  Opilovtag véa " owayelpioiuo. aviikeiuevo, ', o1 IkavoTnTeS 10y EIPIONG

UTOPOVY Vo. ETEKTAHODY eDKOAA



o To Snmp eivar dvvaro, axoua. Kai aTo YeYOVOS THG ATOTUYIAS O
O10)EIPLTTHS UTOPEL VO, GLVEYITEL VoL EPYALETAL ( AKOUO KOL OTOY Alyn
TEPLOTOTEPY TPOTTADELD, [0S VO, YPELALETOL EKEIVI] TH OTIYUN)

[Motevm 611 10 TpOTOKOAAO SNMP fT0v 1| GO AVOT TN GMOOTH GTUYUY.
Méoa ota ypdvia mov akoAovONcaV Katdeepe va omodeilet 0Tt glye TV
KOVOTNTA VO SLo(EPLOTEL TN TAELOYM I TOV KOTOUGKEVOGTMV TOL 1TV
ouvdedepévol e to Internet. Efjpepa o1 Topoy®yol TV KOTAGKELAGTMOV
dedopévev emikovaviog evoopotodnkav oto snmp kot AdBog. To
TPOTOKOALO OVTO EYEL YIVEL CIIUEPA TO TTLO GNUAVTIKO TPOTLTO GTN dtayeipion
STV V.

H emtuyia tov TpotokdAlov dev umopovce va tpoPrepOet amd tov
omolovonmote , o0te axopa kot amd v o1 v IETF . Eattiog avthg g
emruyiag , T0 apyko oy€010 va avtikataotoovv 10 SNMP pe to CMOT
KatappipOnke to 1992. Avt ) otiyun sivon aniBavo av to OSI
ypnoworomBet moté Eavd yio to dikTvo drayeipiong.

H npotopoviia yia va 6téAvouy mAnpoeopieg dtayeipiong avikel
ouvnBmg ot TAeVPd TV dlayelptoTdV (managers). Kot avtd yia va metvyovv
pio cuyKekpyévn TAnpoeopia o dayeplotns Bo oteidel TV EVIOAN
‘GetRequest’ —*‘GetNextRequest’ otov mpdktopa (agent). H mAnpogpopia
{mong pmopet va emotpagei and 1o Tpdktopa pe to’Response’. Edv o
dlayeplotg BeAnoel va aAAdEet T TANPOPOPio TOV TEPLEYEL O TPAKTOPAS TOTE
Ba oteilel To ‘SetRequest’. ['a va avagépet omoladnmote AdON , 0 TpdkTopOg
Ba avTdpdoet kol 6° avtr ) Tepintwon pe 1o ‘Response’.

manager agent manager agent  manager agent
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Xg PEPIKEG TTEPUTTMOOELS O TPAKTOPOAG UTOPEL VOL TTAPEL TN TPMTOROLAI VL
oteidel ™ TAnpoopia eniong. I'a va 10 Kavel Aoumdv avtd 0 TPAKTOPOS
otéhvel éva pnvopa ‘Trap’ mov guoikd o eEnynoovie EKTEVESTEPA TIC EVTOLES
avtéG. O droyePloT TOPOAN ALTE OV AVTIOPA G° AVTO LLE U0 ATAVTNOT).
[Mopadeiypato avtg ™G Tepintwong ivatl n apyn TOV VE®V GUCTNUAT®V , TO
resetting Tov cvoTnuatwv kot 1o fall-out Towv cuvééoewv avapeca ota
GUGTNLOTOL .

O mpakropag maipvel mpwtofoviia

Inuavtikd yio to SNMP givar 6Tt avtd Too unvopato To ortoio GTEAVOVTOL
AVAUESO GTO TPAKTOPO Kol GTO SLoYEPLoT] pumopel va yaobvv . Ex mpdtng
OYEMC QVTO OIVETOL ooV EVa OVETIOVUNTO YOPOKTNPLOTIKO, OAAG O1 GYEOOGTEG
pNta enéhe&ov va To Kdvouv pe avtd Tov Tpomo . [ var KAVOULE TIG
TANPOPOPIES VAL AVTOAALACGOVTOL [LE AEIOTLOTIO, TTPETEL VOL Y PT|CLLOTO|COVLE
GUVOPTNOELS TPMOTOKOALOL 01 OTTOiES Elval [e TO O1KO TOVG TPOTO HTPWTEG OTAV
Ao TpoPAnpato diktHoLv TpaypaTomoovvToL. ['a va To eumodicovpe, Tpémet
va avartHEOL e TOADTAOKEG AVGELS , OAAG 0TO Ba pLog 0dnyovoE 6To Vo
aQUPECOVE TN AEEN ‘amAd’ o TV OVOLOGIO TOV TPOTOKOAAOL. Xov
AMOTEAEC LA, AVTOV, £Vl VTTELOHVVOTNTA TOV JLAYEPICTAOV VO EQVACTEAVOLV TOL
YOLEVA UNVOLLOTOL.

Amé otrypn mov to SNMP kabiepmbnke cav TpoTuTo , TOALOTAEG
TPOTACELS Yo avamTuEn avtov epgaviotnkay . To 1992 n IETF naketdpioe
évav aplipd VTGOV TOV TPOTACEMY KOl TNV AvATTLEN TNG VEAG £KO00TG TOV
SNMP mov eppaviotnke cav €kdoon oevtepn (SNMPv2). Xe oOykpion pe
yviola €kdoom tov SNMP | avtn 1 véa £€kdoom vrotiBeton 6Tt Ba Tpémel va £xel
TIC TOPOKATO TKOAVOTNTEC:

*  Aogpdlera dioyeipiong( HEC® TS EMKOPWONG, THS OTOKPOWHS KOl THS

ATO00YNGS EAEYYOV KGOE OVTIKELUEVOD O10)EIPIGNGS)

*  Metapopd. TV O10)EPIGTIKOV TANPOPOPLAV UE TLO IKAVOTOINTIKO

poro (ue t véo eviorn ‘GetBulk’)

»  To ytiowo ts 1epopyiog TV 1oy EIPLTTAV

To SNMPv2 eniong mepthappdvet Eva peydlo aptOpo kpov
EMTEVYUATWOV.



AXDAAEIA ATAXEIPIXHX

To SNMPv1 npwtdéxorho ekTédnke 6 TOALEG TPOEIOOTOOELS. AVTEC Ol
AnmELEG 1] TPOEOOTOUCELS LTOPOVV VO SLOYWPLOTOVV GE APYIKES , OE
0eVTEPEVOVGEG KO G ATEILEG TTOV eivan e Aydtepn onpacio. Ot apyikés Kat ot
deuTePELOVGES AMEINEG €050V 0 MPUN GKEYT TO Snmpv2 TO 0010 KaAgital vo
TOPEYEL TPOSTAGIA OO AVTOV TOL €100V TIG OMENEG. Ol apyIKES ATEINES
EVAVTIOL GTIC OTTOTEG TO VEO TPOTOKOALO TaPEYEL TPOGTAGIN Eivar o1 ENG:

*  Allayn TG TANpoOPOpiag

H ameidn g tpomoioyiag eivar £vag Kivouvog 6Tov omoio pia pun
€E0VG1000TNEVN OVTOTNTO UTOPEl VoL 0ALAEEL KATA TN HeTapopd TG . Ta
unvopoata oo SNMPV2 mapdyovtot ek pépoug £vog e£0V61000TNUEVOL XPNOTY
UE TETO10 TPOTO DMOTE VAL £XOVV GOV OTOTEAECUO LT €E0VG1000TNUEVES
Aertovpyieg dwayeipiong, meptropPdvovag vobevpévn v asio tov
AVTIKELUEVOL droyeipiong

* Masquerade

H ameidn tov pockapépatog sivar Kivouvog otig Aettovpyieg dtayeipiong
un €£0Vo1000TNUEVEG 0O KATOL0V YP1OTI O OTOI0G EMYELPEL VO AMTOKTIGEL TN
TOVTOTNTA KATOLO0V GALOL ¥PN|OTH O 0TO10G £)EL TIG KATAAANAES
€EO0VGL0O0TNCELS.

Emiong n véa avtn k3001 TOV TPOTOKOAAOV TOPEYEL TPOCSTAGI EVAVTLOL
OTIG TAPUKAT® OEVLTEPEVOVGES UTEINEG:

* Message stream modification

To snmpv2 tpmtéKoALo givar TVTIKG Baciopuévo TV Gg pio vINpPecio
UETOPOPAG Y®PIG CVLVOEST 1 OTTOL0L AELTOVPYEL TAVE® GE 0L OTTOIONTOTE
vnpecia vrodiktvov. H mapayyeria , n emavainyn e mapoyyeiiog , n
KaBvoTEPNON TOV UNVLUATOV Popel Kol cLUPBAIVEL TAVED SIOUECOV PLGIKMY
AELTOVPYUDV TOALDV TETOLOV VANPECIOV VITOSIKTH®V.

*  Amoxdivyn (disclosure)

Eivon n amokdAloyn T@v avioAlaydv oavALESO GTOVS OVTITPOCMTOVS 1)
TPAKTOPES Kot 6Tovg 6Talpovg dwyeiptone. H mpootacio evdvtio 6° avtn v
amelln puropet va BempnBel cav Eva cuufdy e TOmKNG TOALTIKNG,.

O emdpeveg ameldég avinKovy EEm amd T0 OPLo AVAPOPAS 1 G OVTEC TTOL
BewpovvTol LIKPNG ONUAGIOG OTIC OTOlEG 1) VEX £KO0GT TOL TPMOTOKOAAOV OEV
ypEdleTon va mapEYEL TPOOTAGIN EVAVTIO TOVG. AVTEG glva:

*  Apvnomn t®v vInpeEcLOV

To mpwtoéxoAro dev yperdletarl va mpoomabel va dievBivel Ta svpéa media
embéoemv TV 0moimV 1 VINPETia TOV €K UEPOVG TOV EEOVGLOOOTNUEVOV
ypnotav apvinke. [pdypatt, ovty 1 Apynon TOV LANPECIOV eivar 6€ TOAAES
TEPUTTAOGELS OLGOLAKPLTN.

*  Avélvon coueopnong



Ev cvvtopio 10 véo avTtd Tp@TdKOAAO TNG deVTEPTG EKOOOTG LLOG
eEaoparilet ta e&nc:

* 'Eva piqvopo Aappdvaev 1o omoio Aeet and mov £xetl Epbet

* "Eva pivopo Aappdveov 1o omoio dev £xel petailoydel Kotd
OLAPKELL TNG LETAPOPAG

* 'Eva pnqvopa to omoio €xel AneOel péca oe Eva cuykeKpEVO time-
window

* 'Eva pivopa to omoio meptapfdvet o pootikn TAnpogopio dev
umopel va d1aPactel amd omolodnToTE AALO TOPE OO TOV AMOOEKT EVM
dwoyilel Katd pnkog to SikTLO.

"Eto1 10 1993, T0 SNMPV2 éytve éva mpotetvopevo TpodTumo . X210 petalhd
TOAMOTAEG OpLddEg Epevvag ExTiCav Karvovpyta tpdtuma. [ToAd chvropa Eyve
EexaBapo OTL 1 £KO0GN LTI NTAV TEPIGGOTEPO TOAVTAOKT OO OTL 0 KOGLOG
nepipeve va etvar. Otav n epoton 1€0nke 10 1994 , evd vIMPYE IKOVOTOMTIKY|
VTOCTNPLEN YO T TPOMONGT TOV TPWTOKOALOL ALTOV , APYLGE VO YiveTaL
ov{ntnon ya t toAvmrAokodtnTa Tov. O KOP10g VIOPOG YIvoTaY YOP® amd £va
OLOIKNTIKO HOVTEAO TO OTTO10 VoL TEPLYPAPEL TG T dedopéva yperalovtal
OCQAAELOL. X0V OTOTEAEGILA OVO SLUPOPETIKEC TPOGEYYIGEIS avadvOM KAV I
USEC kot n v2*. Av kou kapio omd T1g d0o dev mapeiye tn (ntovpevn acdieio
.’Etot o1 600 mpooeyyicelg éywvav pa kot ovopdotnke SNMPv3 1§ 0rtmg oAAimg
gtvanl yvootn oav Next Generation. Tov Anpiiio tov 1998 &yive mpdtaon
TPOTLTTOV.

TABLE OF SNMP EVOLUTION

ABSTRACT

The purpose of this assignment is to present Version 3 of the Simple
Network Management Protocol (SNMPv3). SNMPv3 is the most recent version
of the Management Network and provides robust attributes of security and
access control. It has been designed with simplicity in mind at the point of
implementation and therefore requires less process and research in the
network.As a result, it is a tool on which the basic framework of the
management network can be built. SNMP is a cornerstone of today's enterprises
that use management network systems. SNMPv3 consists of the following
basic components:

* Management Station

* Management Agent

* Management Information Base

* Network Management Protocol



SNMPv3 will probably be installed on the Network within the next six
months and already has the necessary support from such organizations and
companies as Hewlett-Packard, Liebert Corp. and Tivoli Systems. This protocol
is targeted towards the most popular protocol of Internet TCP/IP. It provides the
language of queries and transits the engines of queries to agents which can run
in management devices.

IHHEPINHYH

O oKomOG aVTNG TNG EPYciag eival Vo TaPOVCIAcEL TNV £€KO00T 3 TOV
Amhov Awctvov Awyeipiong [potoxoiro (SNMPv3). To SNMPv3 etvon 1 o
TPOHSPATN £KO0GT) TOL SIKTHOV SlAXEIPLONG KO TAPEYEL SUVATA YOPAKTPLOTIKA
OTNV A0QAAELD KO TNV amodoyr eEAEyyov. Exel oyedwootel pe anlotnta
oKEYNG OGOV APOPA TNV EKTEAEST Kol YU 0VTO AOTOV amaitel EAAYIOTN
eneEepyacia kol Epevva 6To OiKTLO. Xav amoTéAecua , etval Eva epyaieio TV
670 07010 0 Pactkdg oKEAETOG TNG dtoryeipiong diktvov pmopet va ytiotel. To
TPOTOKOAAO ATTANG dlaryeipiong dikTvov givar évag Bepélog Abog Twv
ONUEPIVAV ETLYEPNCEDV Ol OTOTES (PN CLUOTOI0VV GUCTIHLLOTO. SLOYEIPLONG
dwktvov. To mpwtdKoAro ovTd amotedeital amd ta endpUeVa fOCIKE GLOTUTIKA:

e YtaBudc dayeiplong

* Tlpdxropog drayeipiong

*  Bdon minpogopiag dayeipiong

o TIpwtdéxoAiro diayeipiong S1KTOOL

iowg va eykotaotadel 6To SIKTVO TOVG EMOUEVOLG EEL UNVES , EVAD 1O EXEL
TNV amopaiTnTn LTOGTNPIEN TOL YPEWLETAL OO EMYEIPTOELS KOl OPYAVICUOVS
onw¢ ot Hewlett-Packard, Liebert Corp. and Tivoli Systems.To SNMPv3
GTOYEVEL GTO, TTLO SNUOPIAT TPp®TOKOAAN ToV Internet to TCP/IP.ITapéyet ™
YADOOO TV EPMTACEMVY KOl TG LETAPOPAS OVTMV 0td TOVG TPAKTOPEG GTOVG
OLOYEPIOTEG O OTTOT01 TPEYOVY GE UNYAVES dloryEIPLOTG.



H APXITEKTONIKH TOY SNMPv3

Nuepa KaOe epmopikd meP1ooko Kot kabe drapnuion Bo SNADGEL TO d1kd
g hub, ™ dw1| g bridge, router, multiplexor , switch 1 otidrmote GAlo Ba
umopovoe vo cuvepyaotel pe 10 TpmtokoAlo SNMP. [Twg opwg cupPaivet
aLTO; KATOoL0 E101KA YOPaKTNPIOTIKE TOV oKEAETOL Tov SNMP Bonfovv e
01K TOVG EKTANKTIKY] OVATTTLEY , £PEVVA KO EVPELX yprion:

*  Onowdnmote unyovi 1 omoia pmopet vo vrootnpi&et Eva ToAD HiKpo
GUVOAO AEITOLPYIKOL UTOPEL VO GUUUETEYEL

*  Onowodonrote Aettovpyikd developer pmopel va ypnGHLOTOM|GEL
onpocing ta dtubéco TpdTLITO TPOTOKOAALOL Kot EPYOAEI®V LE GKOTO VO
yticovv £va oTabuod dlayelptong OIKTVOL Kol VoL TO TPOGPEPOVY GaV TPOIOV

* O otaBudg dwoyeiptong WAG pe Oheg TIG UNXAVES e TOV 1010 TPOTO ,
Kot £T61 TPOSOPVA UTOPEl VoL dLoyelptoTel 0mo1adNmoTe punyoviy embopet

* H enéxraon g epPéretag g dwayeipiong eivarl e0KoAN.
SVYKEVIPOVOVTAG T KOWVOTNTO TWV TEAUTDOV TOV EVILOPEPOVTUL KOl TV
eEEOIKEVUEVOV TEYVOLOY®V , LLE GKOTO VO TOVG BEGOVLE VO YpayoLV Eva TUNILOL
HE OpLGHONG .

To Tp®TOKOALO TOL PEAETOVLLE £XEL OOV GTOYO TO TEPIGGOTEPO
dradedopévo TpmtokoAro tov Internet to TCP/IP. Tapaxdtw Ba dei&ovpe o
g Toupralet 1o TCP/IP oto SNMP aAld kot tnv aAinienidopaoct| tovg. To
International Organization for Standardization (ISO) Open System Interconnect
(OSI) model, 6Tmg TapaTNPOLLE GTO TOPAKAT® GYNLLO ELVOL ¥PNOULO Y10 TO
Kkabopiopd g tavtdTTS TV facik®v cvotatik®y Tov TCP/IP tpmtokdAlov
oL TAPLALOVV GTO :
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TCP/IP and OSI layers
Doaixo eniwedo(physical layer)

To euokd eninedo 1 eninedo 1 Epyetor o EXAPY| LLE TNV VIOYPALUIGHEVN
emkowvovia tov hardware cvotuatog. To eninedo 1 mepriapPdvel Aemtopepng
TEPLYPAPEG TV PHEcOV PalIkNg evnuépmong Omwg ivot To coaxial cable,
twisted pair, fiber. Avtd 10 TpdTLIO KABOPILOLV PLGIKES GVVOESELS KO
Eexoprotég pebddovg. O otabpog dayeiptong Tov snmp PTopel Vo TPOKAAECEL
tests ta omoia v EAEYYOLV TN HEGOi0 KOTAGTOON 1) TN UECAIN S1OICVVIEDT).

To ermimedo oraadvoeons Twv ocdouévav (the data link layer)

To eninedo dracHvOEoN g TOV OEGOUEVAOV 1) EMITEDO 2 OTMOS AAADG
ovopaletot ivatl vIeEVBVVO Y1 T HETAPOPE THG TANPOPOPIOS AVALESH GE OVO
cLoTHHOTO. TO oTtoiaL Elvan cuvoedepuéva e "o ohvoegon point-to-point , LAN
(ETHERNET) 7 packet network circuit (frame relay). Ot facikég cuvaptnoslg
TOV EMUTESOL O1CVVOESTG TV dEGOUEVDV Elvar Ot

* "Eva maxéto TANpoQopLdv HEGH 6E TAAIGL0

o Tlapdayer puokég TAnpoeopieg kabopilovTag Tig TNYES KO TIg
dtevBovoelg

"Evag otabpdc dayeipiong tov snmp pmopel va ypnoiponom el yio 1o
GYEOLIGLO TNV EVEPYOTOINOT| TNV ATEVEPYOTOINOT T®V d10GVVIEcEWY. MTopel
eniong va emtvyetl TV €i6000 Kot TNV ££000 TAUIGI®V 0XTASIKOV KaODS Emiong
Kol AaBdv Yo KaOe d1oHVOEDT).

To emimedo diktoov (the network layer)

To Internet Protocol IP avtitpocmnevel 1o eminedo 3 kot £xet tn SovAeld
™G OPOUOAOYNONG TV SEGOUEVOV HEGO 6TO dikTLO. OTToLdNTTOTE JiKTVLO TO
omoio PBaciletor oto IP kadeitan internet. H cwoty emyeipnon tov IP e€aptdton
ano :

* Tn povadikn avdbeon epyaciog twv o1evbiveewv tov [P

e Tnv kavomta g peTaepacng TV dtevbuvoewy Tov IP 6e puouéc
otevBovoeic (ARP)

*  AxpiPoroyel £16000V¢ G TIVOKEG OPOUOAOYNONG

To emimedo uetopopds (the transport layer)

H npotedovsa vroypémon tov emmédov petapopds 1 emmédov 4 gival va
TopEYEL EMKOVOVia amd pia aitnomn evog mpoypaupatog oe aAro. Tétolov
gldovg emkowvmvia kaAeitor end-to- end. Avo tpmtokorra 10 TCP ko 10 UDP
kaBopilovv 1o eminedo 4. O otabuodg dryeipiong tov SNMP mapakorovbel tov
apOpd Kot ™ drdpkela twv cuvdésewv Tov TCP 6to shotua Kot tyvniatel
mo10¢ praet pe motov. Emiong emruyydvel aBpoicpota kokAopoplok®mv Aabov
tov TCP ko Tov UDP.



Artnoeis (applications)

210 vyYnAoTEPQ EMMED A, O1 YPNOTEC EUTAEKOVY TPOYPALLLOTO ATHCEDY TO,
omoia vnpecieg dabéoyeg oto TCP/IP internet. Ot autrioeig TCP/IP
nepapPdavovv electronic mail, file transfer, terminal access.

21 ovvéyela Bo ODGOLE HEPIKA TLTIKE GLGTATIKA TOL TEPPAALOVTOG
TOV TPOTOKOAAOV ToL SNMP:

Mnuyovég drayeipnons (managed devices)

Mnyavég ducthov 6mmg hubs, routers, bridges mov tpé€yovv TpdKTopeg
(agents) o1 0omoiot GLAAEYOVV TANPOPOPIES GYETIKEG E TIC EMLYEIPNGELS TOVG . Ot
TPAKTOPES KAvouV Alyn S0vAEld amd POVOL TOVG , EKTOG Ad T TopoKoA0VONoN
KOl TOV EAEYYO TWV CNUOVTIKOV TPOYPUUUATOV Kot YEYOVOT®V oL cuupaivouv
otV unyovr. [lo cuykekppéva o TpAKTOpag KAVEL TIC TAPAKATO EPYUCIES:

e YVAAEYEL KoL GUVTINPEL TIG OYETIKEG TANPOPOPIES LLE TO TOTIKO TOV
nepPairov

* IIpowBel avtn ™ TAnpoPopia oto dayepioty ( manager) , ite yio
amavinon oty aitnon gite yo o olTnTn SpdpE®O™ OTOV KATL
a&lompocekto cuuPaivel

*  Amavtd otTic mapoyyeAieg TOL SLOYEPLOTY] Y10 AAAYT) GTO TOMIKO
CYNUATIOUO 1} OTIG AEITOVPYIKEG TOPAUETPOVS

Ene1on avagépovpe mold cuyvd v €vvola Tov dlayelploth (manager)
otV gpyocia pog Oa tav kadd oto onueio avtd vo pelovpdpovpe 1 KaAdTEPQ
Vo 0ploOETNGOVLLE TIG AEITOVPYIEG TOV OLXELPLOTT , L0 KOl O POAOG TOV GTO
TPOTOKOAAO TOL AVOAVOVLE givot TOAD onpovtikos. 'Evag oynuoticpdc propet
va TepAapPaver €va 1 Kot TEPIEOTEPOVG SLUYEIPIOTEG 1] oTABLOVG drayeipiong
dwktvov. O otabudg dayeipiong yevikd mapdyel S1cHvOEsT GTO ¥PNOTN £T0L
wote éva avOpamivo diktvo dtayeipiong va pumopel va eAEYYEL Ko va, Tapotnpel
v enegepyacio Tov SIKTVOV dtayeiplong. AvTh 1 S1oHVOEST EMITPETEL GTOV
¥PNo va ekBETEL TapayyeEriec 1 EVIOALS (T.y. amevepyomoinom chvoeong , Vo
GLAAEYEL GTATIOTIKG GToLYEln PG Tapovsinong K.0.k.). Eniong tov divet
SuvOTOTNTO VO TOPAYEL [io AOYIKT GEPE TN TEPIANYN KOl GTO QOPUAPIGHLOL
g TANpoYopiag Tov cGLAAEYETOL amd To cvoTnua. 'Etot yopig va to
KOToAGPoVE TEPVOVUE GTO SEVTEPO CNUOVTIKO GLGTOTIKO TOV TEPPAALOVTOG
nov e€etalovpe TO:

Xbotnua droyeipiong(management systems)

"Eva d10tkntikd cvuatnpa to omoio cuAAEYEL TANpoPopieg amd Tovg amd
TOVG TPAKTOPES Ol OTTOT01 TPEYOVV OTIG UNYAVESG dtoyeipiong (management
devices). Kowvég cuvapmoeig g koveorag diayeipiong meptiapfavouvy 1o
YAPTN TNG TOTOAOYIOG TOV SIKTVOV, YEYOVOTO OV TTAYIOEVOVTAL LLE GLVOYEPLOVG
, TAPOKOAOVON O™ TNG KUKAOPOPLAKNG GUUEOPNONG , SIAYVIOGT) GLVOPTHCEMV
OIKTHOVL , YEVVITOPES AVAPOPAS , IGTOPIKT avapopd dtayeipiong , Ko v
avdAvon g yevikng kotevbuvong. H kapdid evoc cuotipatog dtoyeiptong
OktHov givar £va GHVOAO OTd ALTHOELS O1 OTTO1EG GLVOAVTOVV TIC EVIOVES OVAYKEG
v draxeipiomn dktHov. Xto eAdy1oTo, £vo chotnua Ba teptlappdver Paocikég



QLT OELS Y10 TAPOLGIOGT) TOPAKOAOVONONG Kot EAEYYOV , GYNUATICHO EAEYYOV,
Ko Aoylotikn. Iepiocdtepo peletnuéva cuotuate Ba teptrapfavoov
TEPLOCOTEPO EMECEPYAGILES UTHOEIS G OVTES TIG KATNYOPIES , GLV TN
O1ELKOALVON Y10 EAUTTOUATIKT ATOUOVOON Kol 010pOwaon , Kot yio 1
Sloyelpton oL YOPAKTNPIOTIKA TNG OCOAAELNS TOV IKTVLOV.

SNMP

Av16 glvar éva TpOTOKOALO TO OTTOI0 TOPAYEL TN YADOCO EPMTNCEDV KOl
LETOPEPEL TOVG UNYAVIGLOVS Y10 EPMTNGELS GTOVS TPAKTOPES OL OTOI0L TPEYOVV
oTig unyovég drayeiptone . To SNMP ypnopomotel pio epmdtnon Ko pio
amavInon eneEepyaciog Yo vo EMKOWVMVIGEL LE TOVG TPAKTOPEG KOt Y10, VoL
emruyel a&ieg N va aAAAEEL TN KATAGTOOT TV GTOLXEL®V TOV d1kTVOoV. To
SNMP ypnowomotet UDP (User Datagram Protocol) yia va kovBoainocet to
UNVOLLOTO TOV KOl To O£00UEVA TOV PG 6To dikTvo . Elval éva mpwtdkorio
UETAPOPAS Y®PIC GVVIEST [ Eva AmAd cVUVOAO eVTOAGV . [V’ awTd To AdyO givar
£€voL TPOTOKOALO IKOVOTTOMTIKO KOl TO OTO10 UTOPEL VoL AELITOVPYNCEL TAV® GTOL
Slapopa dikTva TO OTTOl0L VO VITEPPOPTMUEVO KO OTOTUYNLULEVAL.

Oleg ot epapuoyég (applications) Tov O1KTVOV dLoYEIPLOTG YEVIKA
popdlovrat éva Koo TpoTOKoALo dlayeipiong dkTHoL. AVTO TO TPMTOKOALO
Topayel 11§ PACIKEG GUVOPTNOELS Y10 GOGIUO TN TANPOPOpiag dtayeipiong omd
TOVG TPAKTOPEG Kot Y1 OEUATOAOYIO EVIOADY TV TPAKTOP®OV . AVTO TO
TPOTOKOALO , ATEVOVTIOG , KAVEL EDKOAN 1| YPNON EMKOVOVING , OTWS TO
TCP/IP 1 to OSIL.

Téhog, Ommg Tpoavapépape Kabe Tpdktopag cuvinpei T Pdon
mnpoeopiag diayeiptong ( yvowotn og management information base- MIB) n
omoio TePEyeL oVVEXILOUEVES KO IGTOPIKEG TANPOPOPIES GYETIKES LLE TO TOTIKO
CYNUATIOUO TNG KO TN KVKAOQOoplaKn cupgopnomn te. O otabuog dwyeipiong
Ba cuvinpnoet éva yevikd MIB pe pa meptinmtiky] tinpoeopia amd GAOVS Tovg
npdxtopes. H MIB amoteheitanr amd £va 6UVOLO 6TOL(EIMV TOV OVOpaLovTaL
Ol EPIOILNO OVTIKEIPEVA TTOV TTEPLEYOVY TANPOPOPIES drayEipLong
OUYKEKPPEVOV KOPPOV . O LUANGOVUE YU 0T EKTEVECTEPA TOPAKATO ,
aQOL N TAPOLSi TNE EIVOL TOAD GNUOVTIKT KO GTIG TPELS EKOOCELS TOV
TPOTOKOAAOV OV £EETALOV|LE.

Iinpeovaiog mpaxropog (proxy agent)

Kdmoleg unyavég dev €xovv v wavotnto va tp€Eovy éva TpAaKTopa. . 0
TAnpeEovo10¢ TpdkTopag fvar Lo unyavn 1 omoio pmopel va Tpé€et Eva
TPAKTOPO OTIMG Lol LYV Kot VoL TO Tapayet pe cvvaptioelg SNMP. O
TANpeEovG10¢ TPpaKTOpaG EIVOL ETIONG Y¥PNOLUOG Y1 TO JAXEPIGUO Kol TN
TOPOKOAOVON O™ VTOSIKTVWV Ta OTO1 TPEMEL VOL S1aTPOVV acpdAeta. Evag
KeEVIPIKOG oTafodg droyeipiong tomobeteiton ££® amd TO LTOOVKTIO £TG1 DGTE VAL
umopet va, emkovaovel pe Eva ecmteptkd otabpd droyeiptong o onoiog
nepropilet T cvpEHPN oM oL dNpoLVPYEiTOL amd ToV EE® KOGuO. Eva dAAo
oevdplo , Bo UTopovGE VoL TEPIAUUPAVEL TOAMOTEPES UNYOVEG OL OTTOTEG VaL NV
umopoHv pa dtayeptotovy amd 10 SNMP dueca oAld Stopéom evog AAAOL
OLOKTNTOL TPOTOKOALOL TO 01010 AgrTovpYEl pHéca og Eva KaTd Tapayyeiio
oyedopévo cvatnua dtayeipiong. O TAnpeovolog TpakTopag ToTe peTappdlet



T1G epwtNoelg Tov SNMP péca 6TIg 1010KTNTEG EPOTNOELS KOl SovVaQOPLLAEPEL TaL
€0MTEPIKA dedopEva TNG Unyovng o popen MIB.
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[epBaAirov SNMP mapdderypo

H apyirektovikn tovo SNMP amotedeiton omd kataveunuévo
aAAnioemdpopeva Tunqpota Tov SNMP. Kabe oddtnta ektedel Eva Tupa g
wavotnToag Tov SNMP kat icwg va 0pa cov kOpog mpdxtopa, 1 Gov
GLVOLAGHO Kot TV dv0. KdBe ohdtta amotedeitol amd po GLALOYY TUNUATOV
N otoyeiov (modules) ta omoia AAANAETIOPOVY HETAED TOVG LE GKOTO VO
TOPAYOVV TIG OTAPAITNTES VANPESIES. AVTEC Ol AAANAETOPAGELG LTOPOVV VOl
povtedomomBovv cov £va, GHVOAO TEPIANTITIKOV PLGIK®V GTOYEIMV Kol
napopétpov. O oyedracpos Tov SNMPv3 sival o €€1g:

1. Emupénetl v extéleon mavm o€ £vo eDPL TAOIGIO AEITOVPYIKDOV
ePPaALOVIOV , Kamola amd To omoia ypetdlovtat eEAdytotn , eOnvN
AELTOVPYIKOTNTO Kot HEPIKE amd avTd iomg vrootnpilovv Tpdcsbeta
YOPOKTNPLOTIKA Yo TN Storyeipton pHeydhmv SIKTO®OV

2. Kdavet ikovi tn HETAKIVNON TUNUATOV TNG OPYLITEKTOVIKNG UTPOGTA
oo o TPOTLTTA KOO KO OTOV 1) TAELOYNPOVCA YVOuUT dev EXEL Ao PBAcEL
o€ OA0. TOL KOUULATIO

3. IlepBdAmel evoOAALOKTIKA LOVTELD ACPAAELNG



Ta tuqpota (modules) eivat o TapoakdTm:

Module 1 : Network Management Architectures

The need for network management

e Growth in network size and complexity
* Business-critical nature of networks
Network management framework

* The OSI Reference Model

* Five areas of network management

«  TCP/IP network management model

Module 2 : The Simple Network Management Protocol

SNMP evolution

* The Internet standards process

* Original goals and purpose of SNMP
Introduction to MIB definitions

* Structure of Management Information (SMI)
e MIB I, MIB II and extensions

* Examples of MIB definitions

SNMPv1, SNMPv2 and SNMPv3 functions

e QGet

e Get-Next
e Set

e Trap

e Get-Bulk

* Inform Request
« Authentication and other requirements

Module 3 : Management Information Bases

MIB definition: rules and results

* Abstract Syntax Notation #1(ASN.1)
* The MIB definition tree

» Standard and proprietary MIBs

* Defining your own MIB

MIB encoding

* Basic Encoding Rules for ASN.1

* Application to object definitions and values
SNMP in the TCP/IP protocol suite

e SNMP PDU definitions

e Transport mappings



Module 4 : Managing Network Components

Managing interfaces

* Ethernet/IEEE 802.3

* Token Ring

 FDDI

* DSI1, El, X.25, DS3, frame relay

Managing network components: hubs, concentrators, bridges and
routers

* Functional and practical needs

* Monitoring traffic levels

*  Measuring error rates

* Address translations

* Routing tables

* Device and protocol configuration

* Operational statistics

* Component-specific MIBs and proprietary extensions

Managing the unmanageable

*  Modems

* Proprietary devices

Module 5 : Managing Large Networks

Enterprisewide internetworks

* Management by proxy

* Need for multiple management stations
* Setting up management domains

* Manager-to-manager MIB

* Remote monitoring(RMON MIB)

* RMON-1 and RMON-2

* Security, authentication and privacy
Migrating from SNMPv1 to SNMPv2 or SNMPv3
e MIB compatibility

* Dual protocol agents

« Strategic considerations

Module 6 : Managing Systems

PCs and workstations

* PC network management needs

* Managing user workstations with the HR MIB

e Using SNMP in non-TCP/IP environments

Window NT

*  Monitoring IP address allocation with the DHCP MIB
« Using SNMP to manage the WINS Server



Module 7 : Performance And Troubleshooting

Performance analysis

* Using SNMP to gather data for performance modeling
* Impact of SNMP on performance

Troubleshooting the network

* Determining deviations from normal

* Identifying the problem source

* Taking corrective action

« Troubleshooting methodology and tools

Module 8 : Network Manager Platforms

Current capabilities & future directions
e SUNnet Manager

* HP Open View

* IBM NetView/AIX

e Other players

To mpwtokoilo Tpodyel Tic €N TEGGEPIC GLVAPTNGELCS :

Get: ypnoponoteitat omd T0 SLXEPLOTN Y10 VO CDOGEL Eval BEUA amd T
MIB toov mpdktopa

Set: ypnowomoteitan and 1o dwxeptot Yo va 0écet pa a&io otn MIB
TOV TTPAKTOPA ONA. OTOV €YD EMMPedm TO diKTVLO

Trap: ypnoiponoteitot amd T0 TPAKTOPA Y10 VAL GTEIAEL GUVAYEPUO GTO
owyeptot. Etvon pe dAra Adyla ac0yypoves avapopéc Tov oo divouy To
engine ywo. va pov 6gt&ovv 0Tt Katl cupPaivet

Inform: ypnowonoleiton amd to d1aXEPLOTN Yo Vo 6TEILEL GLVAYEPUO GE
&vav AAAOV OloEPLOTN

Av16 glval 1060 anhd 660 Oa propovcape va mTHYOLHE. AVTO TOV divel
TO TPOTOKOALO €ivart 1 SVHVOLLT TOL KOl TO EKTETAUEVO GOVOAO TNG OOUNG TNG
MIB v omoia Vv éxovue 01 opicel . H MIB d1atdcetl 1o mpaktopa )
Tnpoeopia o mpdrtopag Bo cLAAEEEL Ko Ba amoBnkevoet. [a mapadetypa ,
vrdpyel évag aplipog TowMav ot facn g MIB 1 omola oyetileton
Aertovpyio ™ Pacikn towv tpotokOAlov tov TCP kot tov 1P,
nepapfPavovtag Evav aplfpnd takétmv To omoio £xovv oTaAel 1 £xovv Aneoet,
Omwg emiong makéta Aavloouéva K.0.K.. ATd T GTLyUn TOL OAOL Ol TPAKTOPES
GLVTNPOVV TO 1010 GHVOAO BESOUEVOV , OL EPAPLOYEG | authoels (applications)
YPaoONKav 6T0 6TABWS droyeipiong Yo va eKBEGOLY oV T TANPOPOpia.

Yndpyovv névie Pacucég opddeg:
SNMPv 1 statistics
SNMPv 2 statistics
Object resources
Traps
Set



Ta mieovektnuoato 1o0v SNMPV2 méve 1o SNMPv1 eivon ta €€1g:

*  Emextetapévn tomot dedopuévmv: 64bit counter

*  Amodekviel endpkela kol Topovacioon :get-bulk operator

*  EmPefoardver to yeyovog g kotvomoinong : inform operator

* [Thovcidtepog TpOTOG YEPIGLOV TOV AdBovg: errors and exceptions

* Amodekviel chvola: especially row creation and deletion

o [ToAD KaAd TPOGAPUOGUEVT] YADGGO OPIGHOV OESOUEVDV

Ta yapaxmpiotikd e acedieloc etvor :

* Emwdpomon

*  Amoudévoon 1 101 TIKoToinom

* E&ovci006tnon kot éAeyyog mpocPaong Kot TELOG

e KoatoAAnAOtnTa Y10 0mopaKpUCUEVO GYNUOTICUO Kot IKavOTn T,
S10TKNoNG Y10 OVTA TO YOPUKTNPLOTIKA

To SNMPv3 egnopévac stvat ico pe :

\SNMPV3=SNMPV2+security +administration

* Security
- Emdpowon kot aropdvoon
- E&ovci006tnon kot Eleyyog TpdsPaong

* Administrative framework

- Ovopocio tov oviotTemv

- AvOpwmot Ko TOAITIKEG

- Ovopata ypnot®v kot KAl dtoyeipnong

- Kowonoinon anoctacemv

- ITnpegovoieg oyéoelg

- Amopaxpvouévn oynuatonoinon péow tov SNMP Aettovpyiov

A6 ™ perén moA®V epyacidv Katainéape 6t1 1o SNMPv3
amoteleiton and Tpia facikd Tunpata To omoia BERata aAralovy avarioyo e
TIC AVAYKESG TNG EMLYEIPMNONS 1 TOL OPYAVIGLOV OV TA givar :

* Message processing & control module

* Security model module

* Local processing module



Seruriny Model Meseaze Trocesshg,
ol | scam
: Logr—ia| Dt Zemment
: _ Application
e pmx:r.
.................... I Application

Lo ol Processing
mnchale

dmoyn TOL aPYLTEKTOVIKOD HOoVTEAOL Tov SNMP3

ta Tpia tupota wailovy 1o Kabéva Eexmplotd 10 d1kd TOL EEX®PIOTO
POLO GTNV OPYITEKTOVIKT TOL TPMTOKOAAOV. To o onpavtikd gival To message
processing & control module, ene1dn avtd TO TUNUO CAANAETIOPE e TaL GALQL
S00 TUHOTO Kot TOOVOV LLE TIG EPAPUOYES TOV JLAYXEIPLOTY , TIG EPAUPLOYEG TOV
TAnpeEovo1ov , Kot To eminedo petagopds. To message processing & control
module kpivel og ma TuNpaTO 1| EPOPROYEG Eva pnvopa dtveTon OTav GTEAVETOL
N Aappavetor. Xta mapakdto Kepdiowo OAo To Tpia TuApaTa Oo Enynbovv
AVOALTIKA 0ALG ETEWON €lval TO TO oNpavTIKO Ba To £NYHCOVUE TPMTO.

AALG TpOoNYOLUEVMG 0¢ Kévoue pia avagopd otn MIB 6mwg elyape
vrooyebel.

Management Information Base (MIB)

Eivor BoAkd va okepBovpe To oynUaticpd , T KatdoTtoon , Kot TiG
OTOTIOTIKEG TANPOPOpieg péca o€ pa punyav kabaog kabopilovpe tn Pdon
OO0UEVOV OTAG. TN TPAYUATIKOTNTO 1| TANPOPOpia iom¢ va amodnkeveTal
HEGO GE oL PXovi GOV VOGS GLVOVAGHOG ay®Y®mV cuvOAwY, hardware
counters, in memory variables, in memory tables or files. £to tpdtomo SNMP
aLT M Aoykn BAcn ded0UEV®V TOV SIKTOHOL dtayeipiong TAnpopopiag Kaheiton
Management Information Base (MIB). Agv givol 1060 onpavtikd To mmg To.
dedopéva amodnkevovtal ecmteptkd ot punyovn. Epelg evolapepopacte povo
YL TV amrodoyn Tev dedopévay . Ontmog opicape kot tponyovuévag n MIB
amoteleital amd v cLVOAO oTolXEI®V OV ovoudlovTat dtoyepioyLo
OVTIKEILEVA TTOV TTEPLEYOVV TTANPOPOPIES dlayEiploNnG GLYKEKPIUEVOV KOUP®V .



H MIB éyet ™ o1k g tepapytkn dopn. Yhpyovv yeEVIKNG opyns Kot
€101Kd Yo moAnon dwyepiopa aviikeipeva otn MIB. ITave ano 1,000
OLOPOPETIKA AVTIKEILEVA EXOVV EYYPAQEL LE TN KowoTnTa Tov Internet cav
dwyepioa avrikeipeva. ‘Eva dayepioo avrikeipevo ivor pio Aoyikm
OVTITPOCAOTEVCT| HLOG TPOYHOTIKG 0ANOIVIG QUGTKNG EVOTNTOS TAV® GTO
diktvo. Kdébe avtikeipevo cuAdéyet pua eEE10IKELILEVT TANPOPOPIN LLE TO POAO
oV v 610 diktvo. H MIB €xet doun 66vopov , kot 11 Kopuen Tov dEVEPOL
opiletar omd to ISO dmwg paiveTon 6TO MO KAT® GYNUO . TO YOUNAOTEPOL
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emimeda Tov 0EVOPoL opiloviat omd AALEC OPYOVAGELS KO KATOL
VIOKOTAGTALATO OpilovV Ta E101KE Y100 TOANGOT) OVTIKEIUEVAL.

ISO/CITT &£évdpo object identifiers

Ta avtikeipeva mov BEAoVIE VO SLOEPIGTOVUE OVTITPOCOTEVOVTOL A0
KOpPovg puAlodpata oto Yevikd ISO/CITT 6évopo. Kabe képupoc oto 6évopo
€xel (o eTikéTa 1 omoio amoteAeiton omd £vol aKEPALO Kol TO KOPLO TUNLOL
neprypaens. H avayvapion tov avtikelpévou givor pia 6epd amd aképaions ot
omoiot vrroypaupilovv to povordtt amd 1 pila mpog 1o aviikeipevo. X
YA®GGO TV Kotaokevaotdv avtd kaieiton wg OBJECT IDENTIFIER
(avtikeipevo avayvopiong). To pépog Tov KEWEVOL TG ETIKETAG TOL KAOE
KOpPoov €xet tn mpdheom va Ponbnoet Tovg avOpmdTOLS OV ioWS EYovV
TpOPANUa 6to va Bupovvrot Kot va avayvopilovy peyaia strings aplOpodv .
Avt n etk edpua Yo To xprotn omd Tov identifier cuyva ypdoetal cav o
oelPpd amd ETIKETEG LUE VITOYPALLULOT).



To string
Iso org dod internet mgmt mib2 interfaces ifTable ifEntry ifOperStatus

Avayvopilel Tn Aettovpyikn| kotdotoon g otacvuvoeonc. Kot puoikd
glvar o ebkoAo va 1o kotaAdfovpe amd to 1.3.6.1.2.1.2.2.1.8. O instance
identifier or variable name ypnoiponroleitot ylo vo SnAdcel v akpPn a&io v
omoia Béhovpe va dovpe. H petafantm éxet  eopua :

OBJECT IDENTIFIER . which one

2’ TN T TEPITTMON, Y10, VO TAPOVE T1 GLYKEKPIUEVT dlacHVOEDT ,
npocBétovpe To TeEAeLTAi0 YNEoKd otov identifier. To povomdtt Tov
ifOperStatus givat:

1.3.6.1.2.1.2.2.1.8.

€qv B€hovpe TN AEITOVPYIKY KATACTOOT TNG TpITHS O10GVVIEST|G TNG
Hnyavig , Sntodpe yo:

1.3.6.1.2.1.2.2.1.8.3

Suyva N TANPoPopic TOV SIKTVOL £)YEL LK GLGIKT SOUN GOV pio GEPA omd
YPOUUES KOl GTAAEG TTOL gival opyavopéves o€ éva mivaka. Kabe oelpd oto
nivoka koheiton entryEvag mivaxog oev ypnoiponoteital cuyvd yopig to index
TOV TO OTOI0 GOV EMTPEMEL VO, BYAAELS £E® 0L GUYKEKPIUEVT GELPE TOV TIVOKAL.
To @uoikd index oyetileTon pe Ta dedopéva Tov eivon amodnkevpuévo 6To
wivaxa. o mopddetypo ot dtevBoveelg tov IP Ba NTav téAeton deikteg yio
dpopordynon tov mivaxka. O ckomdg tov index gival va avayvopilet Eva
ovykekpiévo entry péca oto mivaka. Ot avOpmmot mov eivar otkeiot He Tig
TVoKOEWNG Pacelg dedopévav yvmpilovv 0Tl kAmoleg opEc 0Tt o index mpémet
va @Tidyvetal and TEPIoCOTEPEG MO Liat 6THAEG. Me dAha Adyla dev pmopeig va
Eexywploelc o Lovadikn Ypopp £KTog kot av kabopicelg Tig a&iec opiopévav
OTNAGV.

H npot MIB , onuepa kareiton cav MIB-I cuykevtpoveTon o€
eEedwcevpéveg manpogopieg tov TCP/IP. Edom eivon kdmoleg petafintés
detypota ta omoia to yvnolo MIB mepihappdvet:

*  Tn meprypagpn ovarnuarog

* Tig divBvvoeis tov IP o€ avvepyaaio. e ) dtaodvoean

* O apiluog v J1aovVOETEMY TOV JIKTDOD

*  H uétpnon twv 1600wV Kol TV C00MV TWV GYEOLAYPOLUOTDOV

* Eva mivaxa twv evepyntikwv covoéoewv tov TCP

Emopévac otidnmote kbvo mpémel va akoAovBel o optopévn tumomoinon
oopeova pe to MIB. Ta @OAAa Tov MIB givon suykekpiuéva objects kot dgv
umopel KAmolog vo ennpedoet tn 6evopoetdn popen| kot ta @OALe T MIB. H
opdoa MIB amoteleiton amd 0p1opovg 01 0moiol propovv vo. xpnoipomoinfodv
TEPLGGOTEPES OO AL POPEC.



STRUCTURE OF MANAGEMENT INFORMATION (SMI)

H MIB opileton amd ™ SMI, 1 omoia mpodyet nv évvola g dnpovpyiog
KO TNG OVOYyVAOPLIONG TOV TOTOV TOV OEO0UEVOV KO TIG TEPIAMYELS TOV
AVTITPOCHOTEVTIKOV dedopévmv. [TiBavov ot Tomol Tmv dedopévav etvar wg e&Ng
integer values, network addresses, counters, gauges, time ticks, table
information. SMI eniong opilet (o tepapytkn Sopun ovouaciog yio T
avayvoplon Kade avtikelpévov dwoyeipiong. Ta avrikeipeva £xovv
GLYKEKPLUEVO OVOLOTO Kot 1) TOToBEGia otV 1Epapytkn doun pog Bonddé oto
VO VoY VOPICOVE TO TL KAVEL TO avTIKEIpEVO kat oo eival 1 pila tov. Ta
avtikeipeva emiong mepriapfdavoovv media ta onoio opilovv mwe n TANpoopia
amofnkeveTAl Ko TG 1 TANpoopia £ywve amodektr(read-only, read/write).
‘Eva avtikeipevo opiletar péom tov SMI ko petayiotrifetor yuo va
OMovpyNoel Kwoko o omoiog va umopel va evomombel pe Eva Tpaktopa o
0m010g TPEYEL TAV® G€ o GLuYKEKPLUEVN pnxavr]. To avTikeipevo 10T GLAAEYEL
TNV OPIGUEVT] TANPOPOPIN Kot T1 KAVEL KATAAANAY GTO CLGTHHOTA OlaXEIPLONG.

MIB 11

Metd v avdntuén petdmov otov aAndivo kocuo, ot Pacikoi opiopol
MIB mov dtevkpivictnkav kot moArol véol opiopol Tov TpocTtédnkay, Ta
aroteAéopata eivol Kowvmg omodektd cav MIB-II 1 onoia amodeiyOnke va
elvar o dvvartn Baon ya ™ dwyeipion tov TCP/IP.

MESSAGE PROCESSING AND CONTROL MODULE

Mo SNMPv3 protocol engine ITPEITEI vo vrootnpilel tovAdyiotov éva
Message Processing Model. Mia SNMPv3 protocol engine [EQX va
vrootnpilel mepiocdtepa and Eva , yia mopaderypo ¢ Eva multilingual
ovoTNUa To 0moio Tapéyetl otrypaio vrootpién ota SNMPv3, SNMPv1,
SNMPv2c.

H mapaymyn tov unvopotog ota dtapopetikd Tpumqpata Oo culntnOel yio
Ka0e TOmMO unvopatog ke popd. Avtd eivar:

* Request. O doyelp1otic 6TEAVEL Eva VOO EPAOTNON GTO TPAKTOPOL

edv o dwayeplotg BEAEL va TApeL 1] v aAAGEEL TN TANpoPOpia M
omoia £xel amobnkevbel 610 TPdKTOPO.

e Inform. H inform Bacwd eivar 1 id1a pe tn request , aAld 1 inform
OTEAVETOL OO TO OLOYEIPIOTY GE £vay GAAO OLOXEPIOTY KOl O)L GTOV
TpaKTOPO .

* Response. Evov npdxtopag omavtd pe Eva pivopa omdvinon o€ 6Aa

ta request unvopoata CEva té€toto pivopa mepiéyet eite ta dedopéva g
{nong onwg Ta

- Get-request: cmlel po N mepiocoTepeg aieg amd o kKoupo MIB
dwyeiptong

- Get-next-request:kAveL IKOVO TO OLOYEPLOTY VO GOCEL a&ieg d10d00Y KA.
Mia SMHOQIANG XPNOT TG EVIOANG aLTHG Eivar vo dtaBalet Tig oelpég Tov
Tivoka.



- Set-request: KAVEL IKOVO TO SLOYEPLOTH VO PEATIOVEL TIG KOTAAANAES
petopANTES.

- get-response:EMGTPEPEL TO AMOTEAECUATO G get-request , get-next-
request, set request operation

- trap: Kével IKovo 1o TPAKTOPA VO AVAPEPEL AVOOPUNTA CTULOVTIKG
yeyovota 1) TpofAnuaTa

- get bulk request

N oAl emKVPAOVEL OTL 01 0&ieg YoV OALAEEL OTN TEPIMTOON TOV set

request a response £mioTg EMGTPEPETOL ATO £VOL SLOYEPIOTN GE ATAVINGT) GTO
inform

Trap. Mo epoppoyn pumopei va. amo@oacicel va oteidet £va trap
UVOLLOL GTO SloYEPLOTH OTOV GLUYKEKPIUEVA YeYovoTa cupfaivouy. 'Eva té€to10
unvopo GLVROME TEPLEYEL L0 TANPOPOPTO KATEGTNUEVT Kot OEV VILAPYEL
amAvTNoT 61O trap.

* Report. Edv éva AdBog cuuPet xotd 1 dibpkeia g eneepyosiog Tov
Aappavopevov request 1 inform message,to report unvopa icog vo
onuovpynOet kan va otadkBel Ticw ot evOTNTA TOL TO £GTEIAE.

APPLICATION \
|
[ MANAGER PROTOCOL )
_ 7 7
@ . So— £
N m7 "\T%_' ~ m7 7
N/ N\ | _
[ AGENT PROTOCOL )
I
MIB
FIG5.JPG

Mvyvipato snmp



Ta tpdTo Téve Tedio TOV ONpoVPYOVVTOL OO TO HOVTEAO EMEEEPYACIOG
UNVORATOG 6€ e€EpYOUEVA UNVOLLOTO KOl GE EGEPYOUEVAL.

msgVersion: Set to snmpv3(3).

msgID: A unique identifier used between two SNMP entities to
coordinate request and response messages, and by the message
processor to coordinate the processing of the message by different
subsystem models within the architecture. The range of this ID is 0
through 231-1.

msgMaxSize: Conveys the maximum size of a message in octets
supported by the sender of the message, with a range of 484 through
231-1. This is the maximum segment size that the sender can accept
from another SNMP engine (whether a response or some other
message type).

Global Data Security Ivlodel Marning Scope FDUI
Inforrmation
S Per RFC-1905
- Mlaee agall» =Dy -
SRS SECURITY MODEL T poutentll {Includes Operations
- #acurity Mo dal SFECIFIC DATA - Con a1me and Warbinds)
-1o%
r
s , ScopedPDILT
ra ™,
,U;er-Eased Luthentication P'rivan:% .
Keneral Params Parameters Parameters -
- erahpEngivealls
-E - Kered MDS
N Ii':.;::: Drigeet - DE % Toratnatar
- TeatHams

msgFlags: An octet string containing three flags in the least
significant three bits: reportableFlag, privFlag, authFlag. If
reportableFlag = 1, then a Report PDU must be returned to the sender
under those conditions that can cause the generation of a Report PDU;
when the flag is zero, a Report PDU may not be sent. The
reportableFlag is set to 1 by the sender in all messages containing a
request (Get, Set) or an Inform, and set to 0 for messages containing a
Response, a Trap, or a Report PDU. The reportableFlag is a secondary
aid in determining when to send a Report. It is only used in cases in
which the PDU portion of the message cannot be decoded (e.g., when
decryption fails due to incorrect key). The privFlag and authFlag are
set by the sender to indicate the security level that was applied to the
message. For privFlag = 1, encryption was applied and for privFlag =
0, authentication was applied. All combinations are allowed except
(privFlag = 1 AND authFlag = 0); that is, encryption without
authentication is not allowed.

msgSecurityModel: An identifier in the range of 0 through 231-1 that
indicates which security model was used by the sender to prepare this
message and therefore which security model must be used by the
receiver to process this message. Reserved values include 1 for
SNMPv1, 2 for SNMPv2c¢, and 3 for SNMPv3.

To message processing control module (MPC) amote)el to k€vpo g
SNMPv3 engine pnyovng. [aipvel pnvopoto and 1o eninedo PLETOPOPAS ,




QPN VEL TO KATAAANAO TUN IO AGPAAELNG VO EAEYEEL TO UNVOLLOL KOL GTT) GUVEYELDL
mePVAEL TO avolvpéEvo amotédespa oto PDU (to pépog ekeivo Tou unvopatog
OV TEPLEYEL TN TANPOPOpPia TNG SLoYEIPIONC) OTO TUNLLA TNG TOTIKNG
enefepyaociag (local processing module) 1 6tV epappoyn mTov amockonel
.DOvokd avt n eneCepyacia pmopel va yivel avtioTpdPOC , TOTE TOiPVEL TO
avtikeipevo amd to PDU and to tunpa g tomikng eneepyasioc 1 T @OpLa
™G EPAPLOYNG , PNVEL TO KATAAANAO TUNLLO OCPAAELNS VO TO AGPAAIGEL KO
GTY| GLVEYELD TO TEPVAEL GTO EMIMEDO LETAPOPAS .

H EIIEZEPT'AXIA TOQN EEEPXOMENQN MHNYMATQN

Metd and ) Tpd edon, To MPC module mepvdet Ta dedopéva 6to
EMAEYUEVO TUNUO AGPAAELNG. T GLVEXELN VT B TpocHEioel TV emkvup®oN
Kot B amokpVyel To puRvopa €av awtd {nndel. To Tunpa g aceareiog
eEMOTPEPEL e Eva OAOKANpopEVO pivopa. To pvopa tdte givor £Too yio
LETAPOPA KO TEPVE GTO EMIMEDO HETAPOPAS, pall pe T dievbuven g
Katevhuvonc.

e€epyopeva pnvopato



El0EPYOUEVA LNVOLLOTOL

Edv n minpe&odoia /d1aelptoTikn EQopUoyn 1 TO TUNHO TNG TOTIKNG
eneEepyaoiag BENel va oteihet Eva pivopa, Bo o TEPAcEL TO pvopa omd To
tunuo tov MPC. Avtd ot ouvéyetla Ba oteilel To uivopa 6To TURUO
AGQPAAELNG Y10 VO TO AGPAAICEL , Kot 6T cVuvEYELD Ba TEPAGEL 6TO £MinEdO
petapopdc to omoio Ba pépel To uvopa otn kKatebBovvon tov. Edv éva uivoua
Aappdaverar , pmta to TUpa tov MPC Ba oteidel pivopo 6To TURpO
acQAAELNG Yo va TO acpoiicel. Otav avtd yivel 1ote Oa mepdoel otnyv
EQOPLOYN TOV TANPEEOVCION , GTNV EQOPLOYN TNG SLoYEIPIONG 1] OTO TUNILA TNG
TOMIKNG ene&epyaciag.

REQUEST MESSAGE

Otav o aitnon epappoyne 0éret va oteidet Evo unvopo oavapopds ,
nepva a6 to scoped PDU , a LoS, a maximum message size (MMS) , a
destination address, and a security cookie to the MPC module. To tufua
AGPAAELNG UTOPOVLLE VO, TO DOVUE GOV £Vl 100G AGPAAELNG aVEEAPTNTO OO TNV
evoTnTO TNG 0IoPAaAELng avayvmpions. EEaptdrtol amd Tov ektedectéc T TS Hat
0picoLvV TO TUNHA TNG ACPAAELNG, EPOGOV EIVOL TO LOVOOIKO TGTOTOUTIKO
avoyvVmOPLoTC.

To MPC tunpa apyilet pe m onpovpyia tovtdttog id tov unvopotoc.
Ka0e pnvopa tpénet va kovPaidet pio tovtotnta pnvopatog (message ID)
LOVOSIKT) GTNV EVOTNTO TOV GTEAVETOL. AVTO GE £val UVOLLL EPDOTNONG
AVTLYPAQETAL GE £VOL LNVOLLO OTAVTNOTG , avTh €ivan 1 SNMPvV3 engine 1 omoia



Aappdver amdvtnon n omoia kpivel Toa epapuoyq oTaAONKE amd T yviola
EPAOTNOT.

Metd ™) onpovpyio TovtOTNTOS TOV UNvopatog To Tunpe MPC Ba mtapet
Ta yevikd dgdopéva (version 3 , message 1D, Los, MMS and security model
number), 1 dtevBvvon KatevBuvoNg, To TU LA acpdielog, scoped PDU, cache
this data. Edv éva AdBog avapopdc Anebet , 1 ektdg xpdvov kdtt cvupPel, TOTE TO
TUUO TOV pedetdpe EavaotéAvel To pnvopa. Metd arnd ovto, To YeEVIKA
dedopéva , ko o scoped PDU eivan ber-encode.H eneepyacia tote cuveyileton
GTO TUNMUO TG OCPAAELNG.

INFORM MESSAGE

H enelepyacio Tov pnvopotog avton dev SopéPeEL TOAD amd TO Pivoua
avaeopds. H povn dapopd edd ivat 1) emikotvovio St eptot] Le SloyEPLoT,
KO 1] EPATNOT —0VOPOPA Elval Yo ETKOWV®VIO SL0YEPLOTN TPOS TPAKTOPOL.

RESPONSE MESSAGE

Otav to tuqpo MPC AapBdverl éva pnvopa avagopas, To tepvael 6To
T Tomkng eneéepyocsiog. To Tunpa avtd otn cvvéxela Bo dNUOVPYHCEL P
aravnon . [Ipw ouwmg 10 mepdioel oTo TUNUA TOTTIKNG eneéepyaciag, 1o MPC
omlel OMa Ta YeVIKA dedopEVa TTOV PBpiokovtal péca oto unvopa. Metd ™ Aqyn
¢ amdvinong PDU yvpilel micw and to Tpufpa tomkng enelepyacioc, o MPC
TOTE YPNOLOTOIEL TOL SESOUEVA Y10l VO, OTLLLOVPYNOEL £VOL VLA LLE TOL (Ot
YEVIKE 0€00UEVA OTTG TN YVIOLOL AVOPOPE 1] adtnot. ZEavd To YEVIKA dedopUéEva
kot o scoped PDU amoxpOntoviar Kot Tepvodv 610 KOTAAANAO TULLOL
acpareiag. Kavéva oo omotovdnmote apyeiov maipvel pépog €0® , £TG1 TO
YOUEVO UnvLpa aitnomng dev pmopel va EovaoTaAOel.

TRAP MESSAGE

Y& OmO00MTOTE AEMTO LI EPOPLOYN UTOPEL VO, ATOPACIcEL VO OTEILEL
TANpoeopia 610 droyelPtoT. AvTod yiveTon Le To trap message Lo EpOPUOYN
nepva 1o SCOPED PDU mov mepiéyet ) mAnpopopio

REPORT MESSAGE

Orav cvpPaivet Eva AdBog kotd T dtdpkela TG eneEepyaciog evog
AOUBAVOY PNVOLOTOG TO UVORO 0VOPOPAS Ltopel va yevvnOel kot va
EMOTPEYEL GTOV OMOGTOAEN TOL unvopatoc. To MPC tunua Ba apyicet pe to
oknviké Tov Aabdv oto PDU. Ztn cvvéyeia 1o MPC tunua O eAéyéet eav n
aitnon ID and 1o Aapfavev tuiua eivat yvootn 1 6yt Edv eivon yvootn ,
avtn 1 a&ia ypnoponoleitan , €dv dev eivon 1 requestID in the PDU 0o pmel
omv a&la 214183647.



H EIIEZEPT'AXIA TQN EIZXEPXOMENQN MHNYMATQN

H nopokdto aneikdvion mapovoidlel to Message Processing os
oxéon ue tig SNMP applications, the Security
Subsystem and Transport Mappi ngs.
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ntolxeia tou Message Processing and Di spatching

See [ SNWP- ARCH] for the definitions of
cont ext Engi nel D
cont ext Nane
scopedPDU
maxSi zeResponseScopedPDU
securityhbdel
securit yNane
securitylLevel
nmessagePr ocessi nghbde

For inconi ng nessages, a version-specific nessage processing
nodul e
provi des these values to the Dispatcher. For outgoing nessages, an



application provides these values to the D spatcher

For some version-specific processing, the values may be extracted
fromrecei ved nessages; for other versions, the values may be
determned by algorithm or by an inplenentation-defined
nmechani sm
The nechani sm by which the value is determined is irrelevant to
t he
Di spat cher

The foll owi ng additional or expanded definitions are for use
within
the Di spatcher.

nmessagePr ocessi nghbde

The val ue of messageProcessi ngvbdel identifies a Message
Processi ng
Model . A Message Processing Mddel describes the version-specific
procedures for extracting data from nessages, generating nessages,
calling upon a securityModel to apply its security services to
messages, for converting data from a version-specific nessage
f or mat
into a generic format usabl e by the Dispatcher, and for converting
data from Di spatcher format into a version-specific nessage
format.

pduVer si on

The val ue of pduVersion represents a specific version of protoco
operation and its associated PDU formats, such as SNMPv1l or SNWPv2

[ RFC1905]. The values of pduVersion are specific to the version
of

the PDU contained in a nessage, and the PDUs processed by

applications. The Dispatcher does not use the value of pduVersion

directly.

For inconmi ng nessages, pduVersion is provided to the D spatcher by
a

versi on-speci fi c Message Processing nodul e. The PDU Di spat cher
passes

the pduVersion to the application so it knows how to handl e the
PDU

properly. For exanple, a conmand responder application needs to
know

whet her to use [RFC1905] el enments of procedure and syntax instead
of

those specified for SNWPv1.

pduType

A val ue of pduType represents a specific type of protoco
operati on.

The val ues of pduType are specific to the version of the PDU

contained in a nmessage.

Applications register to support particular pduTypes for
particul ar
cont ext Engi nel Ds.



For inconmi ng nessages, pduType is provided to the Dispatcher by a
versi on-speci fic Message Processing module. It is subsequently

used

to dispatch the PDU to the application which registered for the
pduType for the contextEngi nel D of the associ ated scopedPDU

sendPduHandl e

This handle is generated for coordinating the processing of

requests

and responses between the SNMP engi ne and an application. The

handl e

must be unique across all version-specific Message Processing

Model s,

and is of local significance only.

The application requests this using the abstract service

primtive:

statuslnformation =

sendPdu(

IN transport Domain
used

IN transport Address
addr ess

IN nessageProcessi nghodel

IN securityMdel

IN securityName
princi pal

IN securitylevel
requested

cont ext Engi nel D
cont ext Nane
pduVer si on

PDU

expect Response

)

ret ur nResponsePdu(

z2zzz222

securit yModel
securityNanme
securitylLevel
cont ext Engi nel D
cont ext Nane
pduVer si on

PDU

2222222222

st at eRef er ence
on

 — — — — ——— — — —

i nf orma

pd

statusl nf ormati on

~

messagePr ocessi nghbdel

maxSi zeResponseScopedPDU - -

-- sendPduHandl e if success
-- errorlndication if failure

-- transport domain to be
-- destination network

-- typically, SNWP version
-- Security Moddel to use
-- on behalf of this

-- Level of Security

-- data fromat this entity
-- data fromlin this context
-- the version of the PDU
-- SNWP Protocol Data Unit
-- TRUE or FALSE

typically, SNWMP version
Security Mdel in use

on behal f of this principa
same as on incomn ng request
data fromat this SNWP entity
data fromin this context

the version of the PDU

SNVP Protocol Data Unit
maxi mum si ze of Response PDU
reference to state

as presented with the request
success or errorlndication
(error counter A D and val ue
when errorlndication)

The Message Di spatcher sends the request to the appropriate

Message Processing Model

i ndi cated by the received val ue of

messagePr ocessi ngvbdel using the abstract service primtive:

result =
pr epar eResponseMessage(

- SUCCESS or errorlndication



IN nessageProcessi nghodel -- specified by application

IN securityMdel -- specified by application

IN securityName -- specified by application

IN securitylLevel -- specified by application

IN contextEnginelD -- specified by application

IN  cont ext Nanme -- specified by application

IN  pduVersion -- specified by application

IN PDU -- specified by application

IN nmaxSi zeResponseScopedPDU -- specified by application

IN stateReference -- specified by application

IN statuslnformation -- specified by application

QUT dest Transport Domai n -- destination transport domain
QUT dest Transport Addr ess -- destination transport address
QUT out goi ngMessage -- the nmessage to send

QUT out goi ngMessagelLengt h -- the nmessage |l ength

If the result is an errorlndication, the errorlndication is
returned to the calling application. No further processing is
per f or ned.

If the result is success, the outgoi ngMessage is sent over the

transport specified by the transportDomain to the address
specified by the transport Address.

Meptypoery "To MB yvia tao Message Processing and
Di spat chi ng"

;.= { snnpModul es 11 }

-- Administrative assignments
EIE IR R S I I S I S R I R I I I

snnpMPDAdmM n OBJECT IDENTIFIER ::= { snnpVWPDM B 1
}

snmpMPDM Bbj ect s OBJECT IDENTIFIER ::= { snnmpMPDM B 2
}

snnpMPDM BConf or mance OBJECT IDENTIFIER ::= { snnpMPDM B 3
}

-- Statistics for SNWP Messages

R R I O I IR R Sk S S

snnpMPDSt at s OBJECT IDENTIFIER ::= {
snmpMPDM Bhj ects 1 }
snmpUnknownSecurit yMbdel s OBJECT- TYPE

SYNTAX Count er 32
MAX- ACCESS read-only
STATUS current

HepLypoeny ~ "0 CUVOALKOC aplBudc TV TAKETWV TIOU
nmoapédape o SNVP engi ne to omoilo amoppliednkov sme 1dn
ovoxetiotnkov oamnd to securityModel to omolo dev Afeps
kol unootfpLle tnv SNMP engi ne’

::={ snnpMPDStats 1 }

snnpl nval i dMsgs OBJECT- TYPE
SYNTAX Count er 32



MAX- ACCESS read-only
STATUS current
DESCRI PTI ON "The total nunmber of packets received by the SNW

invalid

engi ne which were dropped because there were

or inconsistent conponents in the SNVP nessage.

= { snnpMPDStats 2 }

snnmpUnknownPDUHandl er s OBJECT- TYPE

SYNTAX Count er 32
MAX- ACCESS read-only
STATUS current

DESCRI PTI ON "The total nunber of packets received by the SNW

cont ai ned

engi ne which were dropped because the PDU

in the packet could not be passed to an

application

SNWVP

pduType.

responsi ble for handling the pduType, e.g. no

application had registered for the proper
combi nation of the contextEnginel D and the

::={ snnpMPDStats 3 }

The SNWPv3 Message For mat
SNWP version 3 Message Processing Mdel (v3M).

SNWPv3MessageSynt ax DEFINI TIONS | MPLICI T TAGS ::= BEG N

SNVPv3Message :: = SEQUENCE {
-- identify the layout of the SNVPv3Message
-- this element is in same position as in SNWPv1
-- and SNWPv2c, allow ng recognition
msgVer si on | NTEGER { snnpv3 (3) },
-- administrative paraneters
nsgd obal Dat a Header Dat a
-- security nodel -specific paraneters
-- format defined by Security Mde
msgSecuri tyParaneters OCTET STRI NG
msgDat a ScopedPduDat a

}

Header Dat a :: = SEQUENCE ({
nsgl D | NTEGER (0. .2147483647),
negMaxSi ze | NTEGER (484..2147483647),

nsgFl ags OCTET STRING (Sl ZE(1)),
- .. 1 aut hFl ag
I pri vFl ag
.- L L1 report abl eFl ag
-- Pl ease observe
-~ .... ..00 is OK, neans

noAut hNoPri v

R O § is OK neans aut hNoPriv
--  .... ..10 reserved, mnust NOT be

used.

R § is OK neans authPriv



msgSecurityModel | NTEGER (0..2147483647)

}
ScopedPdubData ::= CHO CE {
pl ai nt ext ScopedPDU
encrypt edPDU OCTET STRING -- encrypted scopedPDU
val ue
}
ScopedPDU : : = SEQUENCE ({
cont ext Engi nel D OCTET STRI NG,
cont ext Name OCTET STRI NG
dat a ANY -- e.g., PDUs as defined in
RFC1905
}
END

Aut horitati ve SNMP engi ne

In order to protect against nessage replay, delay and redirection,

one of the SNMP engi nes involved in each communication is
desi gnat ed

to be the authoritative SNVP engi ne. Wen an SNMP nessage
contains a

payl oad whi ch expects a response (those nessages that contain a
+

Confirmed Class PDU [ RFC-ARCH] ), then the receiver of such
nmessages

is authoritative. Wen an SNMP nessage contains a payl oad which
does

not expect a response (those nmessages that contain an Unconfirned
+

Class PDU [ RFC-ARCH] ), then the sender of such a nessage is

aut horitative.

Mechani sns
The foll owi ng nechani sns are used:

1) To protect against the threat of nessage delay or replay (to an
extent greater than can occur through normal operation), a set

of
tinmeliness indicators (for the authoritative SNVP engine) are
i ncluded in each nessage generated. An SNWMP engi ne eval uates
t he
tinmeliness indicators to determne if a received nessage is
recent. An SNWP engine nmay evaluate the tinmeliness indicators
to
ensure that a received nessage is at |least as recent as the
| ast

message it received fromthe same source. A non-authoritative
SNVP engi ne uses received authentic nessages to advance its
noti on



of the tineliness indicators at the renpte authoritative
sour ce.

An SNVP engi ne MJUST al so use a nmechanismto match incom ng

Responses to outstandi ng Requests and it MJST drop any
Responses

that do not match an outstandi ng request. For exanple, a msglD

can
be inserted in every nessage to cater for this functionality.
These nechani sns provide for the detection of authenticated
messages whose tine of generation was not recent.
This protection against the threat of message delay or replay
does

not inply nor provide any protection agai nst unauthorized
del etion
or suppression of messages. Also, an SNWP engi ne may not be

abl e

to detect nmessage reordering if all the nessages involved are
sent

within the Tinme Wndow interval. O her nechani sns defined

i ndependently of the security protocol can also be used to
det ect

the re-ordering replay, deletion, or suppression of nessages

containing Set operations (e.g., the MB variable
snpSet Seri al No

[ RFC1907]).

2) Verification that a nessage sent to/fromone authoritative SNW
engi ne cannot be replayed to/as-if-fromanother authoritative
SNWVP engi ne.

Included in each nessage is an identifier unique to the

authoritative SNVWP engi ne associated with the sender or
i nt ended

reci pi ent of the nessage.

A nessage containing an Unconfirmed C ass PDU sent by an
+

authoritative SNVP engine to one non-authoritative SNMP engi ne
can

potentially be replayed to another non-authoritative SNW
engi ne.

The latter non-authoritative SNMP engine might (if it knows
about

the sane userNanme with the sane secrets at the authoritative
SNWVP

engine) as a result update its notion of tineliness indicators
of

the authoritative SNVMP engine, but that is not considered a

threat. 1In this case, A Report or Response nmessage will be

di scarded by the Message Processing Mddel, because there should

not be an outstandi ng Request nessage. A Trap will possibly be

accepted. Again, that is not considered a threat, because the

conmmuni cati on was authenticated and tinely. It is as if the

authoritative SNWP engi ne was configured to start sending Traps
to

the second SNMP engi ne, which theoretically can happen without
t he

know edge of the second SNMP engi ne anyway. Anyway, the second



SNVP engi ne may not expect to receive this Trap, but is allowed
to
see the managenent information contained in it

3) Detection of nmessages which were not recently generat ed.

A set of tine indicators are included in the nessage,
i ndi cating
the tinme of generation. Messages without recent tine
i ndi cators
are not considered authentic. |In addition, an SNMP engi ne MJST
drop any Responses that do not match an outstandi ng request.
Thi s
however is the responsibility of the Message Processi ng Mdel

This nmeno allows the same user to be defined on nultiple SNWP
engi nes. Each SNWMP engi ne nmai ntains a val ue, snnpEngi nel D, which
uniquely identifies the SNMP engine. This value is included in
each
message sent to/fromthe SNWP engine that is authoritative (see
section 1.5.1). On receipt of a nmessage, an authoritative SNWP
engi ne checks the value to ensure that it is the intended
recipi ent,
and a non-authoritative SNVMP engi ne uses the value to ensure that
t he
message i s processed using the correct state information

Each SNWP engi ne mai ntains two val ues, snnpEngi neBoots and

snnpEngi neTi me, which taken together provide an indication of tine
at

that SNMP engine. Both of these values are included in an

aut henti cat ed nessage sent to/received fromthat SNWMP engine. On

receipt, the values are checked to ensure that the indicated

timeliness value is within a Tinme Wndow of the current time. The

Ti me Wndow represents an adm ni strative upper bound on acceptabl e

delivery delay for protocol nmessages

For an SNMP engine to generate a message which an authoritative
SNWVP
engine will accept as authentic, and to verify that a nessage
received fromthat authoritative SNVP engine is authentic, such an
SNWMP engi ne nust first achieve tineliness synchronization with the
aut horitative SNVP engi ne.
Each SNVP engi ne nmintains three objects:

- snnpEngi nel D, which (at least within an administrative donain)
uni quel y and unanbi guously identifies an SNVMP engi ne.

- snnpEngi neBoots, which is a count of the nunber of tines the
SNWVP engi ne has re-booted/re-initialized since snnpEngi nel D
was | ast configured; and,

- snnpEngi neTi ne, which is the nunber of seconds since the
snnpEngi neBoots counter was | ast increnented.
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Vi ew based Access Control Model

e e
-+
I
I
I +-> securityMdel -+
I
II I (a) |
| who -+ +-> groupName ----+
I
II (1) | | (%) |
I +-> securityNanme --+ |
I
I (b) |
I
! |
I
| where -> contextName --------------c--2--- +
I
1@ (e) |
! |
I
! |
I
| +-> securityMdel ------------------- +
I
II I (a)
| how -+ +-> vi ewNanme -+
I
AR e |
I +-> securitylLevel ---------coooooooo- + |
I
| (c) I +-> yes/ no
I
I | | decision
I
| why ---> viewlType (read/wite/notify) ----+ | (2)
I
II (4) (d) |
| |
I
| what --> object-type ------ + |
I
II (5) (m |
I +-> variableNamre (O D) ------ +
I
| | (f)

| which -> object-instance --+



| (6) (n)

nw¢ n oamdéeaocn yia tnv AccessAl l owed ot idyvetal

1) Inputs to the isAccessAl |l owed service are:

(a) securit yModel -- Security Model in use

(b) securityNane -- principal who wants to
access

(c) securityLevel -- Level of Security

(d) Vi ewType -- read, wite, or notify
Vi ew

(e) cont ext Name -- context containing
vari abl eName

(f) vari abl eName -- OD for the managed
obj ect

-- this is made up of:

- Object-type (m
- object-instance (n)

2) The partial "who" (1), represented by the
securityMdel (a) and

the securityName (b), are used as the indices (a,b)
into the

vacnBecurityToG oupTable to find a single entry that
produces a

group, represented by groupNane (Xx).

3) The "where" (2), represented by the contextNanme (e),

t he "who",

represented by the groupNanme (x) fromthe previous
step, and the

"how' (3), represented by securityMdel (a) and
securityLevel (c),

are used as indices (e,x,a,c) into the
vacmAccessTable to find a

single entry that contains three MB views.

4) The "why" (4), represented by the viewlype (d), is
used to sel ect

the proper M B view, represented by a viewNane (y),
fromthe

vacmAccessEntry selected in the previous step. This
viewNane (y) is

an index into the vacnVi ewlreeFam | yTabl e and sel ects
the set of



entries that define the variabl eNanes which are
i ncluded in or
excluded fromthe MB view identified by the viewNane

(y).

5) The "what" (5) type of managenent data and "which"
(6) particular
i nstance, represented by the variableNanme (f), is
t hen checked to be
in the MB view or not, e.g., the yes/no decision

(2).
Definitions
SNMP- VI EW BASED- ACMM B DEFI NI TIONS ::= BEG N
| MPORTS
MODULE- COVPLI ANCE, OBJECT- GROUP FROM SNWVPv2-
CONF
MODULE- | DENTI TY, OBJECT- TYPE,
snnpModul es FROM SNVPv2- SM
Test Andl ncr,
RowSt at us, St orageType FROM SNWVPv2- TC

SnnpAdm nStri ng,

SnnpSecuritylLevel,

SnnpSecuri t yModel FROM SNWVP-
FRAVEWORK- M B

snmpVacnM B MODULE- | DENTI TY

DESCRI PTI ON "The table of locally avail able contexts.

This table provides information to SNVP Comrand
Generator applications so that they can properly
configure the vacmAccessTable to control access to
all contexts at the SNWP entity.

This table may change dynanmically if the SNWP entity
all ows that contexts are added/del eted dynanically
(for instance when its configuration changes). Such
changes woul d happen only if the nmanagenent
instrumentation at that SNMP entity recogni zes nore
(or fewer) contexts.

The presence of entries in this table and of entries
in the vacmAccessTabl e are i ndependent. That is, a
context identified by an entry in this table is not
necessarily referenced by any entries in the
vacmAccessTabl e; and the context(s) referenced by an
entry in the vacmAccessTabl e does not necessarily



an

currently exist and thus need not be identified by
entry in this table.

This table nmust be made accessible via the default
context so that Command Responder applications have
a standard way of retrieving the information.

This table is read-only. It cannot be configured via
SNIVP.

::={ vacmM BObj ects 1 }

vacmCont ext Entry OBJECT- TYPE

SYNTAX VacmCont ext Entry
MAX- ACCESS not - accessi bl e
STATUS current

DESCRI PTI ON "I nf ormati on about a particul ar context."
| NDEX {
vacnCont ext Nane

}
::={ vacmContextTable 1 }

VacnmCont ext Entry ::= SEQUENCE
{
vacntCont ext Nane SnnpAdm nString
}
vacmCont ext Name OBJECT- TYPE
SYNTAX SnnpAdmi nString (SIZE(O..32))
MAX- ACCESS read-only
STATUS current

DESCRI PTI ON "A human readabl e name identifying a particul ar
context at a particular SNWP entity.

The enpty contextNane (zero | ength) represents the
default context.

::={ vacnmContextEntry 1 }

I nformati on about G oups

Rk I I AR R kO S I O R

vacnBSecurityToG oupTabl e OBJECT- TYPE

SYNTAX SEQUENCE OF VacnBSecurityToG oupEntry
MAX- ACCESS not - accessi bl e
STATUS current

DESCRI PTION "Thi s table maps a conbi nati on of securityhMdel and
securityNanme into a groupNane which is used to

defi ne

an access control policy for a group of principals.

::={ vacmM BObj ects 2 }

vacnBSecurityToG oupEntry OBJECT- TYPE

SYNTAX VacnBSecurityToG oupEntry
MAX- ACCESS not - accessi bl e
STATUS current

DESCRI PTION "An entry in this table maps the conbination of a
securityMdel and securityName into a groupNane.



| NDEX {
vacnBecuri t yModel ,
vacnSecurit yNane

}
::={ vacnBecurityToG oupTable 1 }

VacnBSecurityToG oupEntry ::= SEQUENCE
{
vacnBSecuri t yModel SnnpSecuri t yMbdel ,
vacnBSecurit yNane SnnpAdmi nString,
vacn oupNane SnnpAdmi nStri ng,
vacnBecurityToG oupSt or ageType St orageType,
vacnBSecurityToG oupSt at us RowSt at us
}
vacnBSecurityModel OBJECT- TYPE
SYNTAX SnnpSecurityMdel (1..2147483647)
MAX- ACCESS  not-accessible
STATUS current

DESCRI PTI ON "The Security Mdel, by which the vacnBSecurityNane
referenced by this entry is provided.

Note, this object nay not take the 'any' (0) val ue.

::={ vacnBecurityToG oupEntry 1 }

vacnBSecurit yName OBJECT- TYPE

SYNTAX SnnpAdmi nString (SIZE(1..32))
MAX- ACCESS not - accessi bl e
STATUS current

DESCRI PTI ON "The securityNanme for the principal, represented in a
Security Mbdel independent format, which is mapped
by
this entry to a groupNane.

The securityNane for a principal represented in a
Security Mdel independent format.

::={ vacnBecurityToG oupEntry 2 }

vacma oupNane OBJECT- TYPE

SYNTAX SnnpAdmi nString (SIZE(1..32))
MAX- ACCESS read-create
STATUS current

DESCRI PTI ON "The name of the group to which this entry (e.g., the
conbi nation of securityMdel and securityNane)
bel ongs.

Thi s groupNane is used as index into the
vacmAccessTabl e to sel ect an access control policy.

::={ vacnBecurityToG oupEntry 3 }

vacnBSecurityToG oupSt or ageType OBJECT- TYPE

SYNTAX St or ageType
MAX- ACCESS read-create
STATUS current

DESCRI PTI ON "The storage type for this conceptual row



Conceptual rows having the value 'pernmanent' need
not
all ow wite-access to any colummar objects in the
r Ow.
DEFVAL { nonVolatile }
::={ vacnBecurityToG oupEntry 4 }

vacnBSecurityToG oupSt at us OBJECT- TYPE

SYNTAX RowsSt at us
MAX- ACCESS read-create
STATUS current

DESCRI PTI ON "The status of this conceptual row

Until instances of all corresponding colums are
appropriately configured, the value of the
correspondi ng i nstance of the

vacnBecurityToG oupSt at us
columm i s ' not Ready'.

In particular, a newWy created row cannot be nmade
active until a value has been set for vacnaoupNane.

The RowStatus TC [RFCL1903] requires that this
DESCRI PTI ON cl ause states under which circunstances
other objects in this row can be nodifi ed:

The val ue of this object has no effect on whether
other objects in this conceptual row can be
nmodi fi ed.

::={ vacnBecurityToG oupEntry 5 }

-- Information about Access Rights

EE R R I I R R I R R R R R

vacmAccessTabl e OBJECT- TYPE

SYNTAX SEQUENCE OF VacmAccessEntry
MAX- ACCESS not - accessi bl e
STATUS current

DESCRI PTI ON "The tabl e of access rights for groups.

Each entry is indexed by a contextPrefix, a

gr oupName
a securityModel and a securitylLevel. To determ ne
whet her access is allowed, one entry fromthis table
needs to be selected and the proper viewName from

t hat

entry nust be used for access control checking.
To select the proper entry, follow these steps:

1) the set of possible matches is formed by the
intersection of the followi ng sets of entries:
the set of entries with identical vacnGoupNane
the union of these two sets:
- the set with identical
vacmAccessCont ext Prefi x
- the set of entries with
vacmAccessCont ext Mat ch
val ue of 'prefix' and matching



vacmAccessCont ext Prefi x

intersected with the union of these two sets:

- the set of entries with identical
vacnBSecuri t yModel

- the set of entries with vacnBecurityMdel
val ue of 'any'

intersected with the set of entries with

vacmAccessSecuritylLevel value | ess than or

equal
to the requested securitylLevel
2) if this set has only one nenber, we're done
otherw se, it comes down to deciding howto
wei ght

the preferences between ContextPrefixes,
SecurityModel s, and SecuritylLevels as foll ows:
a) if the subset of entries with securityModel
mat chi ng the securityMddel in the nessage is
not enpty, then discard the rest.
b) if the subset of entries with
vacmAccessCont ext Prefi x matching the
cont ext Nane
in the nessage is not enpty,
then discard the rest
c) discard all entries with ContextPrefixes
shorter
than the | ongest one remaining in the set
d) select the entry with the highest
securitylLevel

Pl ease note that for securitylLevel noAuthNoPriv, all
groups are really equival ent since the assunption

t hat
the securityName has been aut henticated does not

hol d.

::={ vacmM BObj ects 4 }

vacmAccessEntry OBJECT- TYPE

SYNTAX VacmAccessEntry
MAX- ACCESS not - accessi bl e
STATUS current

DESCRI PTI ON "An access right configured in the Local
Configuration
Dat astore (LCD) authorizing access to an SNWP

cont ext .
I NDEX { vacmG oupNarne,
vacmAccessCont ext Prefi x,
vacmAccessSecuri t yMbdel ,
vacmAccessSecuritylLevel
::={ vacmAccessTable 1 }
VacmAccessEntry :: = SEQUENCE
{
vacmAccessCont ext Prefi x SnnpAdmi nStri ng,
vacmAccessSecuri t yMbdel SnnpSecurit yModel ,
vacmAccessSecuritylevel SnnpSecuritylevel ,
vacmAccessCont ext Mat ch | NTEGER,
vacmAccessReadVi ewNane SnnpAdmi nStri ng,

vacmAccessWi t eVi ewNane SnnpAdmi nStri ng,



vacmAccessNoti fyVi ewNane SnnpAdmi nStri ng,

vacmAccessSt or ageType St or ageType,
vacmAccessSt at us RowsSt at us
}
vacmAccessCont ext Prefi x OBJECT- TYPE
SYNTAX SnnpAdmi nString (SIZE(O..32))
MAX- ACCESS not - accessi bl e
STATUS current

DESCRI PTION "In order to gain the access rights allowed by this
conceptual row, a contextNane nust natch exactly
(if the value of vacmAccessContextMatch is 'exact')
or partially (if the value of vacmAccessContext Match
is "prefix') to the value of the instance of this
obj ect.

::={ vacmAccessEntry 1 }

vacmAccessSecuri t yMbdel OBJECT- TYPE

SYNTAX SnnpSecuri t yModel
MAX- ACCESS not - accessi bl e
STATUS current

DESCRI PTION "In order to gain the access rights allowed by this
conceptual row, this securityMddel nust be in use

::={ vacmAccessEntry 2 }

vacmAccessSecuritylevel OBJECT- TYPE

SYNTAX SnnpSecuritylLeve
MAX- ACCESS not - accessi bl e
STATUS current

DESCRI PTI ON "The mini num | evel of security required in order to
gain the access rights allowed by this conceptua
row. A securityLevel of noAuthNoPriv is |ess than
aut hNoPriv which in turn is |ess than authPriv.

If multiple entries are equally indexed except for
this vacmAccessSecuritylLevel index, then the entry
whi ch has the highest val ue for
vacmAccessSecuritylLevel w ns.

::={ vacmAccessEntry 3 }

vacmAccessCont ext Mat ch OBJECT- TYPE
SYNTAX | NTEGER
{ exact (1), -- exact match of prefix and context Nanme
prefix (2) -- Only match to the prefix

}
MAX- ACCESS read-create
STATUS current
DESCRI PTION "If the value of this object is exact(1l), then al
rows where the contextNanme exactly mat ches
vacmAccessCont ext Prefi x are sel ect ed.

If the value of this object is prefix(2), then al
rows where the contextNane whose starting octets
exactly match vacmAccessContext Prefix are sel ect ed.
This allows for a sinple formof wldcarding.

See al so the exanple in the DESCRI PTI ON cl ause of

t he vacmAccessTabl e above.



DEFVAL { exact }
::={ vacmAccessEntry 4 }

vacmAccessReadVi ewNane OBJECT- TYPE

SYNTAX SnnpAdmi nString (SIZE(O..32))
MAX- ACCESS read-create
STATUS current

DESCRI PTI ON "The val ue of an instance of this object identifies
the M B view of the SNMP context to which this
conceptual row authorizes read access.

The identified MB viewis that one for which the
vacnVi ewTr eeFani | yVi ewNane has the sane val ue as the
instance of this object; if the value is the enpty
string or if there is no active MB view having this
val ue of vacnVi ewlreeFam | yVi emNane, then no access
i s granted.

DEFVAL { ""H} -- the enpty string

::={ vacmAccessEntry 5 }

vacmAccessWi t eVi ewNane OBJECT- TYPE

SYNTAX SnnpAdmi nString (SIZE(O.. 32))
MAX- ACCESS read-create
STATUS current

DESCRI PTI ON "The val ue of an instance of this object identifies
the MB view of the SNMP context to which this
conceptual row authorizes wite access.

The identified MB view is that one for which the
vacnVi ewTr eeFam | yVi ewNane has the sane val ue as the
instance of this object; if the value is the enpty
string or if there is no active MB view having this
val ue of vacnVi ewTreeFam | yVi emNane, then no access
is granted.

DEFVAL { ""H} -- the enpty string

::={ vacmAccessEntry 6 }

vacmAccessNoti fyVi ewName OBJECT- TYPE

SYNTAX SnnpAdmi nString (SIZE(O..32))
MAX- ACCESS read-create
STATUS current

DESCRI PTI ON "The val ue of an instance of this object identifies
the M B view of the SNMP context to which this
conceptual row authorizes access for notifications.

The identified MB viewis that one for which the
vacnVi ewTr eeFani | yVi ewNane has the sane val ue as the
instance of this object; if the value is the enpty
string or if there is no active MB view having this
val ue of vacnVi ewTreeFam | yVi ewNane, then no access
is granted.

DEFVAL { ""H} -- the enpty string

::={ vacmAccessEntry 7 }

vacmAccessSt or ageType OBJECT- TYPE
SYNTAX St or ageType
MAX- ACCESS read-create
STATUS current



not

DESCRI PTI ON "The storage type for this conceptual row
Conceptual rows having the value 'permanent' need

all ow wite-access to any colummar objects in the

I OW.

DEFVAL { nonVol atile }
::={ vacmAccessEntry 8 }

vacmAccessSt at us OBJECT- TYPE

SYNTAX RowsSt at us
MAX- ACCESS read-create
STATUS current

DESCRI PTI ON "The status of this conceptual row.
The RowStatus TC [RFCL1903] requires that this
DESCRI PTI ON cl ause states under which circunstances
other objects in this row can be nodifi ed:

The val ue of this object has no effect on whether
other objects in this conceptual row can be

nmodi fi ed.

::={ vacmAccessEntry 9 }

I nformati on about M B vi ews

Rk S O R R O Rk A R S O

Support for instance-level granularity is optional

In sone inplenentations, instance-level access contro
granularity may come at a high performance cost. Managers
shoul d avoi d requesting such configurations unnecessarily.

vacnmM BVi ews OBJECT I DENTIFIER ::= { vacmM BObj ects 5 }
vacnVi ewSpi nLock OBJECT- TYPE

SYNTAX Test Andl ncr

MAX- ACCESS read-wite

STATUS current

for

DESCRI PTI ON "An advi sory | ock used to all ow cooperating SNWP
Conmand Generator applications to coordinate their
use of the Set operation in creating or nodifying
Vi ews.

When creating a new view or altering an existing
view, it is inportant to understand the potential
interactions with other uses of the view The
vacnVi ewSpi nLock should be retrieved. The nane of
the view to be created should be determ ned to be
uni que by the SNMP Command Generator application by
consul ting the vacnVi ewlreeFam | yTable. Finally,
the naned view rmay be created (Set), including the
advi sory | ock.

I f another SNVP Command Generator application has
altered the views in the nmeantine, then the spin

| ock's value will have changed, and so this creation
will fail because it will specify the wong val ue

the spin | ock.



Since this is an advisory | ock, the use of this |ock
i's not enforced.

::={ vacnM BViews 1 }

vacnVi ewTr eeFami |
SYNTAX
MAX- ACCESS
STATUS
DESCRI PTI ON "

subtr ees:

defi ned

vacnVi ewTr eeFami |

reduces

yTabl e OBJECT-TYPE

SEQUENCE OF VacnVi ewTr eeFam | yEntry

not - accessi bl e

current

Locally held information about families of subtrees
within MB views.

Each MB view is defined by two sets of view

- the included view subtrees, and

- the excluded view subtrees.
Every such view subtree, both the included and the
excluded ones, is defined in this table.

To determine if a particular object instance is in

a particular MB view, conpare the object instance's
OBJECT I DENTIFIER with each of the MB view s active
entries in this table. [If none match, then the
object instance is not in the MB view |f one or
nmore match, then the object instance is included in,
or excluded from the MB view according to the

val ue of vacnVi ewlreeFam | yType in the entry whose
val ue of vacnVi ewTreeFam | ySubtree has the npst
sub-identifiers. |If multiple entries match and have
t he same nunber of sub-identifiers, then the

| exi cographically greatest instance of
vacnVi ewlTr eeFani | yType deternines the inclusion or
excl usi on.

An obj ect instance's OBJECT | DENTI FI ER X nat ches an
active entry in this table when the nunber of
sub-identifiers in Xis at |east as many as in the
val ue of vacnVi ewTreeFamn | ySubtree for the entry,
and each sub-identifier in the val ue of

vacnVi ewTr eeFami | ySubtree matches its correspondi ng
sub-identifier in X Two sub-identifiers match
either if the corresponding bit of the val ue of
vacnVi ewTr eeFani | yMask for the entry is zero (the
'wild card' value), or if they are equal

A 'famly' of subtrees is the set of subtrees

by a particul ar conbinati on of val ues of

vacnVi ewTr eeFani | ySubt ree and

yMask.

In the case where no "wild card' is defined in the
vacnVi ewlTr eeFani | yMask, the fam |y of subtrees

to a single subtree.

When creating or changing MB views, an SNVP Conmand
Generator application should utilize the

vacnVi ewSpi nLock to try to avoid collisions. See
DESCRI PTI ON cl ause of vacmVi ewSpi nLock

When creating MB views, it is strongly advised that
first the 'excluded vacnVi ewlreeFam | yEntries are



created and then the '"included entries.

When deleting MB views, it is strongly advised that
first the "included vacnVi ewlreeFam | yEntries are
del eted and then the 'excluded' entries.

If a create for an entry for instance-level access
control is received and the inplenentati on does not
support instance-level granularity, then an

i nconsi stent Nane error nust be returned.

= { vacmM BViews 2 }

vacnVi ewlTr eeFam | yEntry OBJECT- TYPE

SYNTAX VacnVi ewTr eeFam | yEntry
MAX- ACCESS not - accessi bl e
STATUS current

DESCRI PTION "I nformation on a particular famly of view subtrees
included in or excluded froma particul ar SNWP
context's MB view

I mpl enent ati ons nmust not restrict the number of
fam lies of view subtrees for a given MB view,
except as dictated by resource constraints on the
overal |l nunber of entries in the

vacnVi ewTr eeFami | yTabl e.

If no conceptual rows exist in this table for a

gi ven
M B view (viewNane), that view nmay be thought of as
consisting of the enpty set of view subtrees.
I NDEX { vacmVvi ewTr eeFam | yVi ewNane,
vacnVi ewTr eeFam | ySubtree
}
.= { vacnVi ewlreeFani | yTable 1 }
VacnVi ewTr eeFani | yEntry :: = SEQUENCE
{
vacnVi ewTr eeFami | yVi ewNane SnnpAdmi nStri ng,
vacnVi ewTr eeFam | ySubtr ee OBJECT | DENTI FI ER,
vacnVi ewTr eeFami | yMask OCTET STRI NG
vacnVi ewTr eeFani | yType | NTECER,
vacnVi ewTr eeFam | ySt or ageType St orageType,
vacnVi ewTr eeFani | ySt at us RowsSt at us
}
vacnVi ewTr eeFani | yVi ewNane OBJECT- TYPE
SYNTAX SnnpAdmi nString (SIZE(1..32))
MAX- ACCESS not -accessi bl e
STATUS current

DESCRI PTI ON "The human readable nane for a famly of view
subt r ees.

.= { vacnVi ewlreeFam | yEntry 1 }

vacnVi ewTr eeFani | ySubt ree OBJECT- TYPE
SYNTAX OBJECT | DENTI FI ER
MAX- ACCESS not - accessi bl e
STATUS current



DEFVAL { included }
::={ vacnvi ewlreeFam | yEntry 4 }

vacnVi ewTr eeFami | ySt or ageType OBJECT- TYPE

SYNTAX St or ageType
MAX- ACCESS read-create
STATUS current

DESCRI PTI ON "The storage type for this conceptual row

Conceptual rows having the value 'pernmanent' need
not all ow wite-access to any colummar objects in the
r OW.

DEFVAL { nonVolatile }
.= { vacnVi ewlreeFam | yEntry 5 }

vacnVi ewTr eeFani | ySt at us OBJECT- TYPE

SYNTAX RowsSt at us
MAX- ACCESS read-create
STATUS current

DESCRI PTI ON "The status of this conceptual row.

The RowStatus TC [ RFC1903] requires that this
DESCRI PTI ON cl ause states under which circunstances
other objects in this row can be nodifi ed:

The val ue of this object has no effect on whether
other objects in this conceptual row can be
nodi fi ed.

.= { vacnVi ewlreeFam | yEntry 6 }

-- Conformance i nfornmation

EE R R R R R I R I R I R R R R R

vacnmM BConpl i ances OBJECT | DENTI FI ER : :
vacmM BGr oups OBJECT | DENTI FI ER : :

{ vacnmM BConf ormance 1 }
{ vacmM BConf or mance 2 }

-- Conpliance statenents

R I R R R R I R I R I R R R R

vacnM BConpl i ance MODULE- COVPLI ANCE
STATUS current
DESCRI PTI ON "The conpliance statenment for SNMP engi nes which
i npl ement the SNMP Vi ew based Access Control Model
configuration MB.
MODULE -- this nodul e
MANDATORY- GROUPS { vacnBasi cG oup }

OBJECT vacmAccessCont ext Mat ch

M N- ACCESS read-only

DESCRI PTION "Wite access is not required."”
OBJECT vacmAccessReadVi ewNane

M N- ACCESS read-only

DESCRI PTION "Wite access is not required."”

OBJECT vacmAccessWit eVi ewNane
M N- ACCESS read-only
DESCRI PTION "Wite access is not required."”



View-Based Access Control

O éAeyyog etvat o, GLVAPTNOT ACPAAELNG TTOV TOPOVCIALETUL GTO
eninedo PDU. Opilel pnyoavicpovg yuo kpion . 10 TIp®TOKOALO LG opilel TO
povtédo VACM. Ta onuavTikd yopaktnpioTikd Tov etvot to eENG:

VACM determines whether access to a managed object in a local MIB
by a remote principal

should be allowed.

VACM makes use of a MIB that:

Defines the access control policy for this agent
Makes it possible for remote configuration to be used.

Y1ovyeia ToV povTéAov VTV Eival:

e groups

* security level

e contexts

e MIB views

* access policy.

Groups -- A group is defined as a set of zero or more <securityModel,
securityName> tupleson whose behalf SNMP management objects can be
accessed. A securityName refers to aprincipal, and access rights for all
principals in a given group are identical. A unique groupName isassociated with
each group. The group concept is a useful tool for categorizing managers with
respect to access rights. For example, all top-level managers may have one set
of access rights, while intermediate-level managers may have a different set of
access rights. Any given combination of securityModel and securityName can
belong to at most one group.That is, for this agent, a given principal whose
communications are protected by a givensecurityModel can only be included in
one group.

Security Level -- The access rights for a group may differ depending on
the security level of the message that contains the request. For example, an
agent may allow read-only access for a request communicated in an
unauthenticated message but may require authentication for write access.
Further, for certain sensitive objects, the agent may require that the request and
its response be communicated using the privacy service.

Contexts -- A MIB context is a named subset of the object instances in
the local MIB.Contexts provide a useful way of aggregating objects into
collections with different access policies. The context is a concept that relates to
access control. When a management station interacts with an agent to access
management information at the agent, then the interaction is between a



management principal and the agent's SNMP engine, and the access
control privileges are expressed in a MIB view that applies to this principal and
this context. Contexts have the following key characteristics:

An SNMP entity, uniquely identified by a contextEnginelD, may
maintain more than one context.  An object or an object instance may appear
in more than one context. =~ When multiple contexts exist, to identify an
individual object instance, its contextName and  contextEngineID must be
identified in addition to its object type and its instance.

MIB Views -- It is often the case that we would like to restrict the access
of a particulargroup to a subset of the managed objects at an agent. To achieve
this objective, access to a context is by means of a MIB view, which defines a
specific set of managed objects (and optionally specific object instances).
VACM makes use of a powerful and flexible technique for defining MIB views,

based on the concepts of view subtrees and view families. The MIB view
is defined in terms of a collection, or family, of subtrees, with each subtree
being included in or excluded from the view. The managed objects in a local
database are organized into a hierarchy, or tree, based on the object identifiers
of the objects. This local database comprises a subset of all object types defined

according to the Internet-standard Structure of Management Information
(SMI) and includes object instances whose identifiers conform to the SMI
conventions. SNMPv3 includes the concept of a subtree. A subtree is simply a
node in the MIB's naminghierarchy plus all of its subordinate elements. More
formally, a subtree may be defined as the set of

all objects and object instances that have a common ASN.1 OBJECT
IDENTIFIER prefix to their names. The longest common prefix of all of the
instances in the subtree is the object identifier of the parent node of that subtree.
Associated with each entry in vacmAccessTable are three MIB views, one each
for read, write, and notify access. Each MIB view consists of a set of view
subtrees. Each view subtree in theMIB view is specified as being included or
excluded. That is, the MIB view either includes or excludes all object instances
contained in that subtree. In addition, a view mask is defined in order to

reduce the amount of configuration information required when fine-
grained access control is required(e.g., access control at the object instance
level).

Access Policy -- VACM enables an SNMP engine to be configured to
enforce a particular set of access rights. Access determination depends on the
following factors:

The principal making the access request. The VACM makes it possible
for an agent to allow  different access privileges for different users. For
example, a manager system responsible for network-wide configuration may
have broad authority to alter items in the local MIB, while an  intermediate
level manager with monitoring responsibility may have read-only access and
may further be limited to accessing only a subset of the local MIB. As was
discussed, principals  are assigned to groups and access policy is specified
with respect to groups.  The security level by which the request was
communicated in an SNMP message.



Typically,
an agent will require the use of authentication for messages containing
a set request (write  operation).  The security model used for processing the

request message. If multiple security models are

agent may be configured to provide different levels of access to
communicated by messages processed by different security models. For

example,

through USM, but not
The MIB context for the request.
which access is requested. Some objects hold more critical

implemented at an agent, the

requests

certain items may be accessible if the request message comes
accessible if the Security Model is SNMPv1.

The specific object instance for
or sensitive

information than others, and therefore the access policy must depend on the

specific object instance requested.
(read, write, notify). Read, write, and notify are distinct

The type of access requested
management

operations, and different access control policies may apply for each of these
operations.
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Encoding

Tag field

The tag field consists of one octet containing three subfields: class (2 bits), form (1 bit), number (5
bits).

Class subfield

There are four classes of tags in ASN.1: universal (00), application-wide (01), context-specific (10) and
private-use (11).
Form subfield

The meaning of the form field is simple, it specifies whether the data that follows is just a single data
value (0), or that it consists of multiple BER-encoded data values (1). Examples of form types are a
Sequence (a concatination of an arbitrary number of ASN.1 values) and a PDU.

Number subfield

The number field is a non-negative number (0 - 32), which specifies the type of the encoded data. The
following types are used in SNMPv3:

universal types application-wide types context-specific types

nr type

or type or type 0 getrequest PDU
1 get next request PDU
2 response PDU

2 32-bit signed integer 0 IP address 3 setrequest PDU

4 octetstring 1 32-bit counter 5 get bulk request PDU

5 null 2 gauge 6 inform PDU

6 object identifier 3 timeticks 7 trap PDU

16 sequence 6  64-bit counter 8 report PDU

An octetstring is an arbitrary number of octets. Usually this means a byte array. The 32-bit counter,
gauge and timeticks types are all 32-bit unsigned integers. The 64-bit counter is a 64-bit unsigned
integer. These different types all have a different pre-defined behavior, but as this is not within the
scope of this project (it's only of importance to manager applications and Local Processing), those
behaviors will not be discussed.



Value field

The value field holds the actual value of an encoded variable. The encoding of the value differs per
ASN.1 type. Below is a table with the encoding of the types.
type encoding
signed/unsigned integer, gauge, These values are encoded in network byte order, which means the most significant
32/64-bit counter, timeticks  byte first. Heading null bytes are not encoded.

octetstring The encoding of this type is just a serialization of the octets.

null A mull variable has no data, and thus the value field is empty.

object identifier For an object identifier the sub-identifiers are encoded like integers.

sequence A sequence is not a data value itself, but consists of a concatination of multiple
variables. Thus the value field of a sequence contains the BER-encoded variables.

IP address The encoding of an IP address consist of the four numbers in network byte order.

PDUs A PDU is basically a pre-defined sequence of variables, so the value field of a PDU

also contains a series of BER-encoded variables.
Encoding example

The following example (please disregard the syntax) will be used to show BER at work:
Sequence {integer: 3, octetstring: "SNW"}
Encoding is started with the integer. First the value will be encoded. From the table the conclusion can
be made that only the lower byte will be encoded (as null bytes are left out of it), so the value will be
encoded as 00000011 (binary). Then a tag is added. As an integer is a universal type, the class of the
tag is 00 (binary). An integer isn't a multiple of ASN.1 values, so the form of the tag is 0 (binary).
Finally, the number of an integer is 2 (decimal), so the resulting tag will be 00000010 (binary). After
that the length will be added, as the integer is only one byte long in its encoded form, this will be 1
(decimal). The result of the encoding is therefore:

tag length value
00000010 00000001 00000011
The next step is the encoding of the octetstring. For the value the bytes of the string itself will be used,
therefore the value will be encoded as 01010011 01001110 01001101 01010000 (binary). It's obvious
of course that the length of this value is 4 bytes. The class and form part of the tag field are the same as
those of an integer. The number of an octetstring is 4 (decimal), so the tag will be encoded as
00000100. The encoding will result in the following:

tag length value
00000100 00000100 01010011 01001110 01001101 01010000
The final part of the encoding consist of adding a header for the sequence. A sequence is also a
universal type, so the class is 00 here also. As a sequence actually consists of multiple ASN.1 values,
the form field is 1 here. The number of a sequence is 16, so the resulting tag is 00110000 (binary). The
length of the sequence is the length of its values combined, which is 5. So the following header will be
prepended: 00110000 00000101.
The final result of the encoding:

sequence integer octetstring

00110000 00000101 00000010 00000001 00000011 00000100 00000100 01010011 0100111001001101 01010000
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