"WO 97/ 35405

PCT/ 1L97/ 00079 SYSTEM FOR PARAMETER ANALYSI S AND TRAFFI C
MONI TORI NG | N ASYNCHRONQUS TRANSFER MODE ( ATM) NETWORKS
FI ELD OF THE | NVENTI ON The present invention relates to

networ ks in yem8TI®Ys and specifically to operational paranet EFTM{%?S and
traffic nonitoring in asynchronous transfer node (ATM networks.

BACKGROUND OF THE | NVENTI ON Various types of networks are

wel | -known in the art. Common network types include Ethernet, token ring,
and asynchronous transfer rmdeﬁ)&‘AT netvvorks Ln each of t hese types of
networks, it is deS| ratﬂ‘@sw @%Aﬁﬁ ters, such

as netvvork traffl gﬁﬂ%d Ll‘%’l@i M@ﬁ gﬁ;ﬁ
ot her purposes. Apparat us an nﬁ%ﬂ or networ og{erat |%$1 air?g ysSI's are

wel | - known for Ethernet networks and are described, for exanple, in RMON

M B, RFC 1757, |ETF standard, Ed egie Mellon

Uni versity, publication date Febﬁ@?\%g&m@@ for exanple, from

WAW I nternet site htt p-Thef fridsentimfiettich fedites 10 abtivobksaiRafatietas, @D sedifidsllyasysl
met hods for token ring networks are also well-known and are described, for

exanpl e, in TPeEtops o 4ealysissand sraffig oRifoning ig-esyneranous transfer mede AT |
Carnegi e Mel lppyddgversity, publication date Septenber 1993, available, for
exanpl e, fromV\WNI nternet site http://ftp.internic net. For
ATM net wor ks, suggestions have been nmade for traffic analysis such as, for

exanpl e, the VC Steering M B, ' ' Forum The VC
Steering M B suggests a net hogﬁm{)gﬁ?p gWWon is copied to a
moni tori ng device; t hawmswmsebfauwd:tsairéiwelpﬁmﬂ@ thuean a Copmon h@work
connection is also.s to the nopitorjn evi ce. cific
connection t JYBFS M‘f’g#’rhﬁﬁ‘eﬂ&lf@é’qgs "EFLF’I%'@ ﬂ“‘l"ﬁ‘?&f 8?)?"\@ eryvarks. In
cases becauseach of tlRIAfYPLLof hetwbrks, i€ BSRsivdbR & amiyaé g&w@ﬂpuﬁemﬁa‘nalt parhrhétérs,

passes over the connection, the anount of traffic to be copied is |arge and
hence a si gnisPFagRetweRkdratligandnetwork errors, for planning, fault detection, and other purposes,

Apparatus and methods for network operational analysis are well-known for Ethernet
networks and are described, for example, in RMON MIB, RFC 1757, IETF standard, Ed. S.
Waldbusser, Carnegie Mellon University, publication date February 1995, available, for

example, from WWW Internet site http:/fip.internic.net. Traffic analysis apparatus and
methods for token ring networks are also well-known and are described, for example, in
Token Ring Extensions to RMON MIB, RFC 1513, Ed. S. Waldbusser, Carnegie Mellon
University, publication date September 1993, available, for example, from WWW Intemet
site http:/fip.internic.net.

For ATM networks, suggestions have been made for traffic analysis such as,
for example, the VC Steering MIB, a contribution to the ATM Forum. The VC Steering
MIB suggests a method where a specific connection is copied to a monitoring device; that is,
where all traffic passing over a specific connection is also sent to the monitoring device.
Copying a specific connection to a monitoring device is believed to not be optimum in all
cases because, for example, in the case where a large amount of traffic passes over the
connection, the amount of traffic to be copied is large and hence a significant load may be



-
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PCT/ 1 L97/ 00079 pl aced on the ATM network by the copying itself.

The AToM M B, RFC 1695, |ETF standard, Ed. M Ahned and K. Tesnik, Bell
Communi cat i ons Research, publication date August 1994, avail able, for

exanpl e, frowo\Wiisdont ernet site http://ftp.internic.net, suf§EFLE/WOTet hod
for traffic nmonitoring in ATM netwr ks where nonitoring is perforned on the
individual circuit level. No suggestion is made in the ATOMMB to group

:)(r)ggtshreral gggl a%%&?ﬁe?[ﬂ\é $Co %OJ, hglr)ég?% %‘sﬂe\jﬂ\;nz hC:QR/SiII E;\d Anal ysi s Tool

Vendors to Devel op Sped‘h&MthﬁBfRFCA’EDS,RWﬂaMEArNhg\hmedahéd( Frasnilar y
20, 1996, desc 5é)es an |nte t|on to re,se t draf‘}ggi peci.fication f r ATM
traffic anal 3%"5' qmynynications Resgarch, Aoy %r °"amP ¢, from

A proposal enyrinhy Chiterhtt SRORAY: //ﬁﬁfnté?ﬁ%&ﬁ%%&%ﬁnm&ﬂrhmg mdnRofittd SNATANS
for ATM Networ ks" was distributed at Test Sub- Wor ki ng oup”

and " Networ k "Wm’éﬁ wiereumonitoring ispeciomnst omthe: indiyidunl irspsit develer Neuggeden isThe
| -
QLSQ?Z? us usoRes Bt & el ktlg%&gqg&ﬁeg&%ngogn% mforwan?xl\ﬁ} o@mﬂﬁéélggimqns

of publications: A press rdeadd%ﬂﬂetb't&mokCﬂwmiasmﬂ(kmN 3nd Anplyiis Tmbbd
by the ATM FQru Sept enbe 94: an R specificatiopn for LAN
Enul ati on ovg‘?e“g\}?'mt‘_-‘ ?’\%‘98? gﬁ“ﬁ‘ﬁ" '%&VWF‘? Monitering ’M % 18764 he
ATM Forum  pldesdribey dindiftefifdiPtotRésem\ardrhf BpRificR@dr fof WTM krffid 368 sifko the Internet
The SNWP prot ocol is described in The Sinple Book - An Introductlon to

Managenent ofEngineering Task Earce fEEIFlet s, Marshal | T. Rose, published by

Prentice Hall, NJ, USH titled “Proposal dfg rlié&?dte PRRWoRA MBRTrHEY M

accessed vi a the ATM For dm ose nt er ne ress 1s
http://ww. aiBxtensions foo ATM Networks™ was distiibuediatsthe ATMIEs “Bést Shie-Warking Group”

publications and ubllc s.cited therein 1er eb ted
by refer encemg‘ 3&&?’8‘ | AP %tf"i’y b&f VRt |'8ﬁ‘§mﬁe?ﬂ %8% E.—Vz%,hﬁgﬁém{'ﬁ‘
speci ficati orpr@uialebnb&eismmlmwﬁ-ssoakﬁd therein are hereby incorporated
g¥ / ggfﬂfsgence. Methods and apparatus used in ATM networking gre described vn\Pthe

PCT/ 1 L97/ 000 §8llowing sample list of publications:
User Network Interface (UNI) 3.1, published by the ATM Forum, September

1994; and

Specification for LAN Emulation over ATM - Version 1.0, Ed. Bill
Ellington, IBM, published by the ATM Forum, publication date not available, particularly
page 44.

The SNMP protocol is described in The Simple Book - An Introduction to
Management of TCP/IP based Internets, Marshall T. Rose, published by Prentice Hall, NJ,
USA, 1991. '

Further publications may be accessed via the ATM Forum whose Internet
address is: http://www.atmforum.com.

The disclosures of the above publications and of the publications cited therein
are hereby incorporated by reference. The disclosures of all publications mentioned in this
specification and of the publications cited therein are hereby incorporated by reference.



"SUMVARY OF THE | NVENTI ON The present invention seeks to
provi de an inproved system for anal yzi ng operational paraneters on an ATM
network. Operational parameters typically include network traffic and
network errors, and may al so include any other suitable operational

par anet ers of WhE/3RIMW net wor k. The present invention is i nt end&dA17/00079
overconme known problens of prior art systens and of previous suggestions
for anal yzi ng ATM operational paraneters, such as the probl ens described
above in the method suggested bystRRARYHETHEWVEIPTION There
is thus provided in accordance with a preferred enbodi ment of the present
i nvention a method for kgl presenyinvention; seekmtan proxidel sreimpsered sistenh farvanalyzing

including a fi 0l yral | f_stati-ans [ ngﬁgg s ~:§lﬁp
plurality of é‘@ﬁéﬁ‘fﬁ%&@ ?“hé!?n‘;‘e@ﬂo’é&%ﬁ@?u%eg&fbﬁ@e cepgfﬁgqg eg{s‘}' de
one ATM conneaietwerkcnaffia ahd: mesitdrk eprfors)read anmbhlyo dmiddeinyt dtberseitabie operational
plurality of ATM connegti o nd stori the at | east. one connect i, on
char-acteri sti (?Weéﬁs R? mm&m“‘c PSSPt oyenlio ?’dqg/l‘ﬁ OVEFePMEG knpwn
amount of tr afﬁrbﬂetﬂ@%ﬁrﬂ&_ £Y YstedRCEdOSS PreFose auppestiohd it anwz%ﬁﬁwopmﬁona:
connections and accumul ati ng the anount's of traffic in the ATM connection

char act eri st i cdarameteny, suchrasathe |psoblems descrilied ebonecint the mesherds suggested i thy VE
| east two of tﬁ%{ﬁﬁ plurality of ATM connections which conplies with a
retrieval key, e-retrieval key including a conbination of at |east one of
t he ATM connecti on char &hesr isthuscprovided dn sceurdance twitht o tpedferseto embodidentr off the C

t hat has passed over the ATMc ectiLon suhset b rieving fromthe . .
ronor y.ub ng AP Bray  meuie Ior RiavFReFEES b9 5% ATM PERHG dhn et includine
ATM connect i o fifdt plafalifyTof stAWAS €3 bO intérobiREted By aSeBaYid Wurald§ FATM! donnébfiens,
generating an output representation of the total anmount of traffic.

Further in acdhs method ingleding, intereaptipg atileastinng; Abitcognectinn characteristic jof pesferably
the at | east [ bStdeftidddCAdidd8S ' | f

| oast one of (A" ovhtie BEBHA ity NORTH cBhebuiddd Ui St fhe S€ Mk Yo ATR
Still further cdonnestionroliasacteristict in an AV X ragtenistico inemiogy, pmenjtoting the

connct 1 on andoRe 3F Ve, AR S0 BRR U5 B iR o A KorBherhs SR

LAN- e /rrul at i on gecwhwistirg th®.amounts of traffic in the ATM connection characteristic memory, fo# at
WO 97/ 35405 . . . .
PCT/ | L97/ 0007deast one ATM connectiom guhset igrluding &t Jeast p¥e 9f theosespnd, Plurglity pE ATM

embodi ment  of dofiReclibRSWHith boMSIRE WRth alrBEietd] K AR reiial kel iScRIUARES bdtbination of
characteristic includes a traffic quality of service  type.
: at least one of the ATM connection characteristics, determining the total amount of traffic

that has passed over the ATM connection subset by retrieving from the memory, using the
retrieval key, the amounts of traffic passing over each ATM connection in the ATM
connection subset and summing the amounts, and generating an output representation of the
total amount of traffic.

Further in accordance with a preferred embodiment of the present invention
the at least one ATM connection characteristic includes the identity of at least one of the
stations interconnected by an individual ATM connection.

Still further in accordance with a preferred embodiment of the present
invention at least one of the ATM connections includes a LAN-emulation ATM connection
and the at least one ATM connection characteristic includes a LAN-emulation protocol ID.
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Moreover in accordance with a preferred enbodi nent of the present invention
the at | east one ATM connection characteristic includes a function which
t.the ATM connecti on serves. There is also provided in
accordance with another preferred enbodi nent of the present invention a

met hod for angbwiségs per f ormance of an ATM networ k, the net wrdaaLaméoet™ ng a
first plurality of stations to be interconnected by a second plurality of
ATM connections, the nethod including intercepting at | east one ATM
connection characteristj¢.0f each of the second pluralit f AT
connections and storin ﬁﬂ'é YI'@a%“Po'gﬁ'éwAﬁc%ﬁﬁ%(umJoﬁﬂ%ﬂgﬁg gkitg? iPresent
an ATM conneciniértiofi iike |ALRE bd ATMIEsHdedtion Ghatabeefistittinélidds aardffi© fealiNEN seivicen
paranmeters of each of the second plurality of ATM connections and storing

t he operationtyYp@raneters in the ATM connection characteristic nenory, for
at | east one ATM connecy4 e%cé',@g,; dj t h g,ggen
plurality of ATM connec%%ga\llj\%?c corrp#i {ggﬂwgt%r'e%ﬂ?gtél eva e’tegt,. §ﬁ L
retrieval keyinvensiondhews leastonebA Tivt Gonnectibn gharhateristic insludes a finetiotifwhicl thecATMon
characteristics, retrieving fromthe nmenory, using the retrieval key, the
operation parmpgsffg?s’each ATM connection in the ATM connection subset

and conbi ni ng the oper arheispidsorprovidesd il AdcOrdance NiR anétheér refefréd embodiment of
characterizing val ue which characterizes, the operation of the subset, and

gener ating anthspresent ipvsprien & methadfar aelyzing pstfoeance pEamATNhnetwarks theetworkg
val ue. including a FHf plifdlie) Of 3GA0LAN6E intbrcbriboRll By°d 5Eng PRRGNTR AN

the present inventfon t east_one operation parareter i ncl .
| east one par conpeetionsthe method inthading intencepting - deast: oneoA T econnpetion Bharacteristic
connecti on. t ] . i danc ' [ Lk SE0rM
enbodi nent of 0{ ﬁaé:hporfetggnsf i ﬁv@ﬁ’lﬁ'{ﬁ&: Zi'gtc g’ﬁ) 0 %e%@r%?%m#qﬁ'ae}tgﬁ% })S)t" ¢

repr esent at i otonnectioncoharagieristicoini angA TMcanpedtion charagtedsfic memory, monitoring at least

Additionally in accordance with_a preferred odinment. . qof the present . .
Vet on t heot SRBIORGRHEISER 06 Sarh OB SEoorE N ChATM cPRRECHErE storing
3\%”8;?;'52853”&@ GPeltioh Yarameters in the ATM connection characteristic memory, for at least ¢he

PCT/ | L97/ 00074TM gonngetian-whbset inclusiing & leastibyre af the second plurality of Ayl copactipns,
provi ded in a%ﬂfl@@ﬂ&ﬁes‘%im @a@mﬁygg@,&h@ k@ffﬁeﬁpﬁg 'altcoﬁx‘oi &F & 168 one

i nvention ATM network apparatus including a first p ality of networ
el ement s i ncl offtha ATM soomestion ghapdcteristics, setdevimgifrom thememoryy usingtheartrieval ey,

seoond o 2!l bIVRERNGS WP AR Sl ' 57 ety s s

associ at ed W tdmisthing ahs topedatiors \patanieters lito i sutesen opératicn sharaneriziig vilee fwhicht

Pl ural [ty of ootk LN 3o\ 530 20 58 oSk ST 33LakRlon of the
subset operation characterizing value.

Further in accordance with a preferred embodiment of the present invention
the at least one operation parameter includes at least one parameter characterizing errors
transmitted over the ATM connection.

Still further in accordance with a preferred embodiment of the present
invention the step of generating an output representation includes generating a computer
display.

Additionally in accordance with a preferred embodiment of the present
invention the step of generating an output representation includes generating an alarm when

4

CEITA ST TSR = v e - ce e e



°

paramet er anal ysis apparatus including an ATM connection characteristic
menory, an ATM connection characteristic nonitor operative to intercept at
1l east one ATM connection characteristic of each of the second plurality of
ATM connections and to store the at | east one ATM connection characteristic
in the ATM corweeudsass characteristic nmemory, an ATM connect i ofCHPE728dn
paraneter nonitor operative to nonitor at | east one operation paraneters of
each of the second plurality of ATM connections and to store the operation
paraneters in Jﬁfesﬁ%ﬁﬁ@ﬂ?@ch?d? characteristic nmenory, an ATM connection
operation paraneter analyzer operative, for at |east one ATM connection
subset including at | eaSthemnis alsb prdovidesddn acabridnoe sithtapother prefdned rembodinent of

whi ch | | ith a.retrieval key . the retrieyal i nl udj

Conb nat 1 on oftpreseah ivetsion AN ook spbashit EBiE & ek 2y B Fhybrc oments

retrieve from ihélﬁdiﬁ%f Ehrality SOfMEtioRe ancE af ie@dtobnekaitch! Bl RRGECH Slikcaliy’ GFRTRL S
eC,

for each ATM conn lon in_the ATM connectign subset and to conbi ne the

operati on par cffBnestions, yehsreip thefise phusplisy of slationsiia intercennested by Jhe srsongh plurplity
characterizes ¢eraRGhidcliht sdociali v?itlﬁ}i t&@@wﬂ%,%&vﬁxﬁ&ﬁ!ﬁﬁé&ﬁt SRIFThd fit
to generate an output representation of the subset operation characterizing
val ue. plurality of Retmoricelementsinclndeicoperation pirameter efalysiscapparatns,ctheeptratidn
the present invention the at |east .ope ne k el enent which. includes e
oper at L on par AREHIELARSA Fiparipeiidite B AR umeriipRhatlsticabaneriyan AT
Still further gonnéttion'dharnacteristict Mofitd Gpepdtivedioc ifereepitittlesit dneEATME S6Mtection

I nvention the at | east one network el enent which includes the operation

par aneter anal qhagagtesisic 0 aﬂ“&%f’fﬂ‘élsﬁ?}@é P&Falf%Qgﬁmm%.“d to store the at least
6\% dl9t7} ggiggy | SheAR P cdatkchion ttlaFacterficin®he REM ERMELETR thatdbtehilR Méfvsi§a ATM
PCT/ | L97/ 0007 onngctipn refietation hparametete monitom operativeotk monitor et Inhst conei opératierns
t he operation ' : | : i

el eront o cach TauaEs 3F oRAVeRL SecBRE A ot REM SiiBedioR Wil birethe JEbHRHL
i ncl udi ng an oparpoters dn de ATM eormectipnchatactepgicamemery; en AJNM iconneatién bpération

plurality of subset operation characterizin | ues f.roma f.ift lyralit
b " ATM connect PRAREYTHG DTV E0 at oy AL cmieelion Bl nrbnEatipsst poe
plurality of sehthetseodtd plidtality 611 ATM LRhAKLIOE Mkﬂ%mfﬁﬂéﬁvﬁthsh Retrieval Aeye the
Moreover in accordance wth a preferred enbodi ment of the present invention

the retrieval TeHipvalkey insuding agmmbination ahatileast peapfshe ATHM gonpestion charactesisticr)y
connection ch L Fal . ' |
HoYelrfele %hpﬁxg memory, using the refritvhl hikk gﬁ%@m%go?ﬁgch

preferred enmbodi nent of the presént invention t “ste ]
amount of trafATM ¢onoéctide in the ATN conngctidnesubseaf ndc top aembingjthejaperation parameters

0110 b BRI bk 8 B e,

Still further ITn accordance w
i nvention the dndaitput apparatieperative té petetatican Qitphtaepiesenttion fof tHeaubset bperhtin
CBR, RT-VBR,

characterizing value.

Further in accordance with a preferred embodiment of the present invention
the at least one network element which includes the operation parameter analysis apparatus
includes at least one station.

Still further in accordance with a preferred embodiment of the present
invention the at least one network element which includes the operation parameter analysis
apparatus includes at least one switch.

Additionally in accordance with a preferred embodiment of the present



NRT- VBR, VBR, ABR Additionally in accordance with a
preferred enbodi nent of the present invention the function which the ATM
connection serves includes at |east one of the follow ng: PNN, signaling,
LAN- erul ati on. ' Mor eover in accordance with a preferred
enbodi ment okwgd #ssgosesent i nvention the step of nonitoring tPREST/ESDOMNTY Of
traffic includes separately nonitoring the anount of traffic passing, in
each of two directions, over each of the second plurality of ATM

connecti ons. . . rther..i | [ .
enbodi nment ofm‘feﬁtémbfhé’saé gtaStl ér:f‘\%enr? |°oﬂﬁ e&:&%&?%ﬁ Héﬁg&%%ﬁ#ﬁ{%ﬁgﬁa{aﬁy W’s
connecti ons iapparais Snchudel drphirality of hetrotk elementst dack including thé eparatign pirameter
nonitoring the angount of traffi.c.c ri ses separ atel%ifnm)nj tori n%'dt he anount

of traffic pAouysiyspppetusandalso jpel SR OBHTt ¥ REATeSINS (A OPERBHPRIIOTeER R 2 t y

of ATM conneqighOpiarality of subset operationt bhdrackéHzidgelalidd £6601 KRACHuMlidyNof ATM
preferred enbodi nent "of the present invention the ATM connecti on

char act eri st jconnection pperation peramsten canslyzers jagd rfoi fqogmbine the fifth plurality of subset
6 . P : 7/ 35405
Addi tionally Glpﬁtaggl():%%%ce r%qta’#egz{‘)(?g%gre\ggugnbodi ment of the present

i nvention the sub-connddreoveri ieadcofdance iwith adpeefaredi embodimenta of othe apresknt
with the sub-, conpnecti There ig.also prov

accor dance wiTYFHER ?“n‘b?‘@’f key inglodes, 8 Bonlean gambipptiop s‘eﬂi“gﬁi&/iéﬂt‘%n“xw

oper ati on parcafiicién Skdctéristicpparatus for use in conjunction with an ATM
network, the ATM network including a first plurality of network el enents

including a plurality d&urtherdniagepsdange with 9 preferred embadimentof the gresen davention
oo 9 8 . ! : t ALl .
plturality o tﬁgg%ﬁgg%ﬁftb he 4ok !&'t“ﬂﬁc %i_ﬁ'\lﬁ% smolﬁ'i&*ng the BhRAR éx%%r\lmbtﬁ%

interconnecte. Y e secornd plurality o connecti ons associ at
at | east one dimgtionh pverteactopfsheisecond plaralityef &ATMgahnectionsappar at us i ncl udi ng

an ATM connecti on char eristi c meno an ,ATM cpnnecti,on. char eristi
noni tor operative, as gg'hhﬁ'gf’ert H‘ea‘é"’é’ﬁ‘i}ﬁﬁe gt & ?5’&"8& %ﬁ@%ﬁ‘ﬂ@?ﬁ"&%"?‘é‘?
establ i shed, iivention tHeCedtlic 8érvice ape indlades BV IeRNBRCHS he fellvwingt ©CBR] RT-VBR,
each of the j@(ﬁ}g&lgl‘géglc& of ATM connections and to store the at | east
one ATM conn T h _ i St i C in the ATM connect i on char act eristi c
menory, an ATM connect 'ﬂﬂit%ﬂlﬁld_ﬁ&o%@ér%ﬁﬁf alprefches &%ﬂﬁﬁéﬂ%ﬂ&e%&&@r
at | east one operation paraneters of each of the second plurality of ATM

connect i ons Amention dhe functien: whinhy thei ATM, spunestion serves ingludesTt degsfneee jof the
following: PNNI, signaling, LAN-emulation.

Moreover in accordance with a preferred embodiment of the present
invention the step of monitoring the amount of traffic includes separately monitoring the
amount of traffic passing, in each of two directions, over each of the second plurality of
ATM connections.

Further in accordance with a preferred embodiment of the present invention
each of the second plurality of ATM connections includes a plurality of sub-connections, and
the step of monitoring the amount of traffic comprises separately monitoring the amount of
traffic passing over each sub-connection of each of the second plurality of ATM
connections,

Still further in accordance with a preferred embodiment of the present
invention the ATM connection characteristics include a sub-connection identifier.
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“characteristic nenory, an ATM connection operation paraneter analyzer
operative, for at |east one ATM connecti on subset including at |east one of
the second plurality of ATM connections which conplies with a retrieval

key, the retrieval key including a conbination of at |east on Cf@QB&,@TM
connecti on ch¥Q®38485stics, to retrieve fromthe nmenory, usi ng

retrieval key, the operation paraneters for each ATM connection in the ATM
connecti on subset and to conbine the operation paranmeters into a subset
operation characterizing val ue which characterizes the operation of the
subset, and out put apparsditfonslRe irdlabdorddnte GAtHE hapricard Osthiidimént Pofo tRNprREdnoN
of the subset operation characteri zi r;%ﬁval ue. nt er cepti ng. of

, I i
ATM connect i oAnveRtiem the rspcppnectien, idsnhfier includss 3 ifegsion, ptsariated Wb We e
of the ATM co ﬁ&t&l S. 7
WO 97/ 35405 ComtectiG:
PCT/ 1 L97/ 00079 There is also provided in accor@iicERwitbaORIeP prefidredrenitiddiment of
DRAW NGS _ . The ent j.nvention wll .be understood.,and. .
appr ect at ed 1 B PIOHER dnyeptith A VA SPsrmlR SHaeRr dhatue SRR ok SSti imisnctie
with the drawivigsat ATMIinetvork, the ATM network intlgding L/fenplutality sPii@woiiogentfs |
conprise a sinplified parfly pictorial, partly b -diagram !l lustration

ock
of a system f dhclufing g Alprahny Rf statioph and sh lesstoonr §W’6ﬁ%’ ard ATsorond plgrakty of ATM
construct ed andnGbRL Nﬁ%reid‘ﬂx@%&rﬂé?gﬁ? de’!sfa'ﬂoﬁs ipriﬁlt&fsﬁ&@:egl b §E3hd giﬁrmif

present invention; ) Is a sinplified ck diagr

i1l ustration of ATMrooheections assptiatad mithtat deastobne switchy tfef operation| pasameterranalysid 0
of Figs. 1A and IB:. . . Fig. 3 igasinmplified flo t .
I st ati on Pecaiye pelfing ahATME SgBpL B PRy ratory (AL TG pagtion
unit 110 of FicharacteAstitnmodifdir operative, as each of thé Gecohdi pluralityi sfPATM eohnections is
flowchart illustration Qf a preferred i enentatiqgn of step,. 20 f Fig. 3;
Flg. 515 a siRaPRBREdoMMseR-AtIors ot ATH FEReEromBFEIeaRC B DI fhs eSod
of a portion Glurakt§Rf AGRM eénnkttibns And to store the at least ond AYM &oninktiéh icharta@eristidGn

typi cal connections which are reported in a preferred enbodi ment of the
sw t ch; the ATM commpgfion7charactasistic meemarnean A TMyeonpeetions opsratipn parameter

connection in n?orﬂ%?fo‘f)@lraﬂge SIROSE 2 teast one operation parameters of each of the second
plurality of ATM connections and to store the operation parameters in the ATM connection

characteristic memory, an ATM connection operation parameter analyzer operative, for at
least one ATM connection subset including at least one of the second plurality of ATM
connections which complies with a retrieval key, the retrieval key including a combination of
at least one of the ATM connection characteristics, to retrieve from the memory, using the
retrieval key, the operation parameters for each ATM connection in the ATM connection
subset and to combine the operation parameters into a subset operation characterizing
value which characterizes the operation of the subset, and output apparatus operative to
generate an output representation of the subset operation characterizing value.

Intercepting of ATM connection characteristics may either be during or after
establishment of the ATM connections.



Bf the present invention; and Fig. 8 illustrates a
sinplified block diagramof the interfaces between AMON and the swtch.

8 WD 97/ 35405
PCT/ 1 L97/ 00079 DETAI LED DESCRI PTI ON OF PREFERRED
EMBODI MENTS  wo 97/35408 Ref erence is now nmade to Figs. 1APSTALIBOMIS ch

Illustrates a systemfor analyzing operational paraneters in an
asynchronous transfer node (ATM network constructed and operative in
accordance with a preferred enbodi nent of the present invention The terns

"operational paraneters” or "o } @i,sr" ?ﬁ“ﬂﬁﬁ%serei n, refer
to any one or nore suitable opggﬁbbmters}% an net wor k such
as, for exanple, networ¥hd greéent invertionatillde knderstosd andlipprecipbel from Ake folloeia!
specification, traffic.is used as a particul ar exanpl.e of an operational
pararreter_mheﬂe‘ﬁf@c‘{empﬁﬁn’s E‘H“i"@“@ﬁﬂﬁ’&i Ed@f”“igé“}yg'é?ent i nvention. It
i s appreciated, hOMVengﬁ.hﬂaM%ﬁt&iéﬁ:&,%ﬁiﬁﬁEé@Ei_ﬁﬂ}ﬁfiedgar{éy? Kt , partly

descri bi ng specific enbodi nents of the present invention an
appropri at e oblegkdiagram illystrationtafra systeohfoxs analyzings operationshparametetsoorh am ATMN

addi 1 on 1ot PetiBf, Bkt PG in kol Wit S leslugr e iiconsPof U
conprises a f presént invbhtios t ch 100, which may be any suitable ATM switch such
AT U s o W - KR E Ol
switch 100 pref Me #atfc analyis b€ b1 PofFig! 1AandMB} ysis unit 110.
Fig. 3 is a simplified flowchart illustration of a preferred method of operation
of the traffic analysis unit 110 of Figs. 1A and 1B,
Fig. 4 is a simplified flowchart illustration of a preferred implementation of
step 200 of Fig. 3;
Fig. 5 is a simplified flowchart illustration of a preferred implementation of a

portion of step 230 of Fig. 3;

Fig. 6 illustrates the typical connections which are reported in a preferred
embodiment of the switch;

Fig. 7 iltustrates the various states of a connection in a preferred embodiment
of the present invention; and

Fig. 8 illustrates a simplified block diagram of the interfaces between AMON
and the switch.
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"Typically, the traffic analysis unit 110 conprises a suitably progranmed
processor 115 conprising suitable nenony (not shown in Figs. 1A and 1B),
whi ch processor 115 may preferably be an existing processor conprised in a
suitable comrercially avail able ATM switch used as the first ATMswitch 110
or may alter ngbisy@$4gs be a suitable processor added to such sE®CTAEYEO0079
comercially available ATM switch. The traffic analysis unit also
preferably conprises a traffic counter unit 120, which preferably conprises
traffic counter hardware enbedded in a suitable commercially avail able ATM
such as a suitable Conmiiﬁ A lof St ATM
swtch 100. It is appre %m%@#@@%AMMWPMr ATM
switch used as the firSRefrENeeidow mh8O t61ERS. NAtandONDWhith iRasvatd alsysteaf forc

counter hardware, such traffic counter har war e may be provided as part of
the traffic caalizing operatiomah) papasetess \ip| a0 RENGIFORGUS; Hansfer; mode KAFM) metwork

| mpl ement ati opyg en%tgc?t%ﬁggﬂe}&i@riﬂl 6Sbrntld ek 0 pheo° CRbREHEACE th bhofent

below with re connect

used herei n iw&mma t Thet hmup l'apetational parametersinor “operation parameters”, as used herein,
9 35405

PCT/ 1 L97/ 0007 er 13-A1¥ 08¢ Rp mere syitable ansrations! parameters afi2n ATM, petorl such gs; fiarg

on the networ kxaniphe neWOIR &affie br ingftkdiR lehrbrsC OTHRGUghoDOhS \Prdséitti specifitatio® | thaficigCh
as ATMcells 122 each ATM cel | 122 typically conprising data, from at

| east one soubtd 8% 4 jparticular swample o8 the!t pacemeten { Whaps desssibing spemific
met hods as arg mﬁ?‘kﬁ" n@% T g I

provided in an ﬁxg’t@\%or y an svvlﬁflgh IE{eg’shaL |drja§tw%%k%g ehﬁ‘
100. ATM conn&uaffidhis used iwedelscribnm/vquczﬁctem,bodnnenm& thecpréeent rivvestion fapy. other
exanple, in U h T u f b

It is apprecia pé-gp'ﬁu %“"i‘?ﬁl’é‘gxﬁ C?‘fdﬁ aMen@ ép%’ﬁ@“ﬁafgg?il&fg?& &V&e arFry
data only in omaﬁbmwmmﬁxmﬂMeMWImoaofinraaamsﬁeduimcto a second
station. Alternatively,_an ATM connecti on_nay way, that

carry data in both di reE‘E‘?W%ﬁ@eHA‘P%FBMNE°°‘aP‘F$°P§tﬁ'5§tAé¥M6W“&%&°°a
second St al | OQiok U186 Ty Suisitls WTMARARE! ALF Ls RE! cdmbHO W\CHLGEMRC SVAE,

my COI’TpI’I se two one-way connections, one In each di rection.

term " ATM confemmersishy jawailable from Madgedietworks 156 14 facsiyle merniy% h—@?&en

to refer, forg I t) e fefeB trﬁ‘% Wﬂgg
connecti on. S3GIEP" Tho et {A‘l‘ﬁ? rggég reci Qt g‘ﬁ‘t’é‘ﬁgt #’ c nnect | on
typically a t Tppioally, dvnu@clandymyxttidocmmw eduhtblgcprqgrmedapmcmsahlﬂ§
of sub-connections. each .such su nnect i p ei.n a one
connection. THE R R‘?R}FMP&?P%F% wﬁéntfoégédtlé‘ Mh&)\f “5" &Y?\émy
i ncl ude such prem&bbcbaraec‘éxisﬁﬂg prstessos ebmphsed df ta Mamawohﬁa&a&@nmaamwm
an identifier, é{, sec? é“conprlm ng an_indication of the direction of the
subconnect i onSWt as the first ATM switch 110 or may alternatively be a suitable processor added
to such suitable commercially available ATM switch. The traffic analysis unit also preferably
comprises a traffic counter unit 120, which preferably comprises traffic counter hardware
embedded in a suitable commercially available ATM such as a suitable commercially
available ATM switch used as the first ATM switch 100. It is appreciated that, in the case
where the particular ATM switch used as the first ATM switch 100 does not comprise

embedded traffic counter hardware, such traffic counter hardware may be provided as part

of the traffic counter unit 120, as is well known in the art. A preferred implementation of
the traffic analysis unit 110 is described more fully below with reference to Fig. 2.

The term "ATM connection”, as used herein, refers to the provision, over an



As is well known in the art and as is described in, for exanple, ATM UN
3.1, referred to above, cells typically include data information.

Typically, all cells associated with an ATM connection include an ATM
connection ID identifying the ATM connecti on. A process
known her ei nwas97288408TM connect i on est abl i shment process i s uBEHH93/00079
establish an ATM connection. A plurality of cells are typically used in the
ATM connection establishment process. For the purposes of clarity of

descri ption, d | 0 ct | . rei
"connection MH“S"&%&# geﬁ%wgﬁ%ﬁgﬁ&c%ﬁeﬁ ?{%ﬁé étsathg [ ghﬁrr%nﬁétglg ’sthe
124; it is appmection eypidalip comprisiey switchingsdfxiells siubeast ATMI dedls 122, aack ATM cell
o g?[ Y 8 98 G Beall tommpising data. fom at Jeist oh sourte Hikioe £ G of Tore dopgaation

WO 97/ 35405 stations, using ATM methods as are well known in the art. The switching of cells is
PCT/1L97/ 00079 . connection establishnment cells 124 are used as part of an

ATM connect i dypieslly providediia ar ATM setwork by s ATM swvitohaneh asthe Sest iAJM switch 100.
est abl i shnent | L.SE5 I.bing.t he nn | to
be establi shé\ Su@nﬁf&n{éﬁé ‘ggg?rﬁp@"}dﬁtg%%ﬁﬂey&g%b{eﬁe&?}%ﬁ @ﬁ’sﬁtclghgg -5

i nt er connect gublished hy theTATM Fomer { rieferreth €0 atpvest abl i shed. It is
appreci ated that, generall extractio nmeani. ngful, data fromcells

i ncl udes assenbling a ﬁjﬁr’éﬂ’ﬁef’?tes?h’%&? fiomgest Abe ﬁ'??éw_f%é@éé%“lfﬁ'm
assenbling a datalionlyl ty ok difdchion i fiém, Forl eRdifiple,S aV\Bist -skdiionNtd i fs&@nd Station.
As is well known in the art and as_is described, for exanple,

Speci fi cat i odf\ltespatively, pm ATM gonnsction max) bey dweway tha iabwu,carr'arnéﬁa/imoth
t k ATM [ d { [ f i 2
net wor %;W«&a&rﬁgﬁﬁﬁ, altq?stemo% §‘n40£ Q@éopk'swﬁnp ?\gﬁk\ﬁgﬁ%g is

connecti ons, [ I'n or 0 allTow existing software wh on
such ot her coppreciatedribattadwoart)i einpertion may Zompdidd tvet ansriay Guotctions; loat iroeach

general ly oc . USi r.ot.ocol i C fine the rules, fqr .carrying ou
She ol ot § oegiot” 10 SR 8 - AT anlediBh' Actel Endyiaciit o Y5t i ity b
net wor kK ( LAN)takefiio #efdd, fsrienanple oo eitherG dnerwaBoinAdction oni two-WaN colmeties anpl e,
Is terned herein a LAN, enul ati on ATM, connecti . and a, parti,cyl ar function
performed by the LAN-eftil3i%n Wwwﬁlﬁébﬁe&%nwamd’ i FRIFRYYt RetWo-way

LAN-emul at i orohhetfibh,aR# b Yordfdetddqo %ﬂ)?ﬁﬁé h Phurhtfty 0B sHREHRERINS, éach such sub-
LAN- ermul ati on pr ot ocol ;}/ e or LAN-enu | 1D As

. type | ation protoco ) .
i s wel |l knowsonnectine typically baings eresway pesnection: The terme’ATM canpectippl,ung used 1,

referred to gge.s MM&&JH&%%}&IQ&%&%%W@M&E&%SE%%sﬁ&%ﬂn&@ﬁ&fﬁ»‘aﬁ bb kel S
i ncl udi ng: traffic service type, ich may typically conprise
one of the fais| bavingy :anCRRNtFET; \tRpicalliRornBiRing/BR, indR@iomrofathet idgection of the
appropriate ts¥ e; arg‘d application or function served, which
may typically @%dr‘?ﬂﬁ Q8 one of the foll ow ng: PNNI, signaling,

LAN-enul ation, or anot gyis afirindwndh ¢he arbahd @is described in, for exanfjsle,i ATNEUNI
known 1N The A & feaed to above, el typically mdiude dara nformmation. Typically, ali Gells associated
with an ATM connection include an ATM connection ID identifying the ATM connection.

A process known herein as an ATM connection establishment process is used
to establish an ATM connection. A plurality of cells are typically used in the ATM
connection establishment process. For the purposes of clarity of description, a cell used to
establish a connection is termed herein a "connection establishment cell”, such as connection
establishment cells 124; it is appreciated that connection establishment cells 124 are typically

a special case of ATM cells 122, differing from other ATM cells 122 primarily in that

10
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‘that at |east one of the cells conprised in the ATM connecti on may be

mar ked as erroneous, that is, as an errored cell which is typically terned
inthe art "a bad HEC cel | ". The traffic analysis unit 110
conprised in the first ATMswitch 100 is preferably operable to analox@‘é ATM

traffic on ATWO@EWHHRE i ons passing through the first ATM swi t EFTABHA ch
as a first ATM connection 125 and a second ATM connecti on 130. VWO
97/°35405

PCT/ | L97/ 0007 9connditidnestablishifent £ €128 ire/ uGaCas! sardof 4 @TM @8iinettior Establishniehi/
connection, also known as signaling setug yhase. In order to performsaid

anal ysi s, the proggssi dypisallyy spme gopnecti egtoerlls 124 may rcompriserdats doscribipg
e TonTealiy o A AN
yprcally 1.h§ A Qox%%i{fﬁ fo'te dsfabhidhed Such BY 6P ¢, i {@Eyﬁ&itg% kti{iél\t/fé to be

information relating t connections passing throug
switch 100, t hintetddunecterhbycthe ATM bonmecticar beingi established.nat i on typical |y

conprising the follow NG s appreciateg ! Igan An‘g’l\/l cong{g&l:?iggﬁﬁaé}%g&q%gai E’X:inn&lls

t he -ATM connecti on;

characteri sti Ciaclaéysssentblihg & plardlinPoftelif in e, OThe procesd blhssartibling tal phitrality of
characteristics _typically conprising one or nore of the follow ng:

the identity ofeliainty aframeiswelbknawininghean.ons i nter connected by the ATM

connecti on; ; : a‘ﬂ"ﬁﬁi r; : QRANGH i ' .
LAN- ermul ati on ATM connecﬁ xgr}weélnlg:?wlnfm %hg., t er%ﬁ\l?%rernuﬁg\/fogn pr o%’o‘go%f)b‘[%%&(t)}?n

t he ATM connecfor &#N Emulation over ATM, referred to above, inranf ATM setwoikcATM) pennedtions e
ATM connection, indicgting the . traffi ervi.ce bei fovide

t he ATM connec?al"o?ﬁ used o ¢ &ng}gﬁ?&s of n;twoﬁc g?%ﬁ%%‘l"i“%n"éfegg%’a %rf/ig'i ﬁoe%(/l
connecti on sucéxisting sbfttvare)vehigh reliescori $upk other egrinectivas toparticipate rcarhATNDnetwork.
provi ded by thg ATM connection, such as, for ex le,. LAN-enulation or

PANI Suchemufgion So0RTRLY QTSNP PERIERE POIRG i (e HICk 100 CRAVIEG G the
and 1B as passédiglaidh Ot exafipleldf s8éh evlidtioniis Eulditfh of alloédab ar2R REHRTISANY. N&A .

general ly, a very large nunber_ of ATM connections may pass through the
first ATM swi tAKM gonnestiomused for gmulaionof & LANy dor mpgfonﬁé@meérmem #heAN-
operation of t T™M ¥Rk i JORY r.??o%m ¢ I AN RELA
with refer encegtﬁ%lsﬁ‘g;\ﬁ? cbiidn? difl 4 p%ﬁ’eﬁiglugtg% i()) | gg.b?fkualﬁhgq 1B flon
optional | y al sprotasopconnestion smt defihingl fheshANetmi@ion flinetionelity nef h€N¢onngdtioh is

B S o dBi s Ao ek o AR B35, 200
it is appreciated that oRdis welickndW if\thé &b afd is debdridedafor waimple, an fHeUATIM TUNT
of ATM swi tches oy be used BG dnalds BNALNSS abibihied ars QMRS ittt "
traffic service type, which may typically comprise one of the following:
CBR, RT-VBR, NRT-VBR, VBR, ABR, or another appropriate type; and

application or function served, which may typically comprise one of the
following: PNNI, signaling, LAN-emulation, or another appropriate function.

As is well known in the art, an ATM connection may have errors in the sense
that at least one of the cells comprised in the ATM connection may be marked as erroneous,
that is, as an esrored celt, which is typically termed in the art "a bad HEC cell”.

The traffic analysis unit 110 comprised in the first ATM switch 100 is
preferably operabie to analyze ATM traffic on ATM connections passing through the first
ATM switch 100, such as a first ATM connection 125 and a second ATM connection 130.

11



12 WD 97/ 35405

PCT/ 1 L97/ 00079 preferably operable to analyze ATMtraffic on ATM
connections passing through the second ATM switch 135, such as the second
ATM connection 130 and a third ATM connecti on 140. The system
of Figs. 1A Wob78B40sr ef er abl y 'al so conprises a plurality of PCAKALSTRM0THNS,
shown in Figs. 1A and 1B as ATM end stations 145, 150, and 155. It is
appreciated that while, for the sake of sinplicity, three ATM end stations

145, /150, andydSRagee pRaeOly | hofifsCring Sfitiba W w8 ARUOBSmBUTRC sB e 1,

stations such as, exanpl e, stations maybe al so used.
of the ATM emsignslingt setups piash, InSOrdenntol peffbrmepidbanalysis, thei trafic canalyais awit 110

station, such _as.a .Coll age availabl e from.Mad Net wor ks Ltd. .
referred to spgpasedin e i R oo elog\%wn%a?} 5,915 PRSIAVELD) s{fﬁa#&"%‘g}?ﬁ“"“
preferably cehataitesistia inforinktich PdlatingStoSATM lcodneBtiomtagdising ahdogh AN Iysti ATMNI t
110 being preferably simlar to the traffic _analysis unit 110 descri bed
above with r&Wiehntdo, ithe + AEMr coanectionyichragtenistic oiptormation dyrieally nsompridingithec h
135. The traffgﬂ&g@al ysis unit 110 conprised in the ATMend station 150 is
preferably operable to anal yze ATMtraffic on one or nore ATM connecti ons
in which the ATM end samATdcampectionTD)identifjing:the ATM compection; f i r st ATM

connection 125 and the_secaond AT nnecti.o Q, . The traffic.anal ysi it
110 conprised in the A?ﬁﬁ eoﬁdg‘gfeaﬁgﬁ %W%s%ﬁyfﬁssmprpg?ﬁtmdﬁ r%{#g
to anal yze Atbhdectibd,ithe ATM tonsection thardciddstion W0 86mpribingbid of Rdrd\bMegnd
station 155 ﬁﬁrti_ci pates, such as the second ATM connection 130 and the

third ATM co Bl?f‘!‘gin 140. The ATM connections 125, 130, and
140 are each depicted in Figs. '%e%ti%fﬁ!e&ﬁ%nﬁ%?%@fta&dﬁﬁﬁde%ﬁ&c&ﬁb

bei ng two-way ATM connections, each bei'ng capable of carrying data in bgth
di recti ons bdkeyAEM enngedtions whi ch participate in the ATM connection. It is

appreci ated, however, that. one O&h&R&eﬁﬁ/ﬁw &g{;@l%ﬁgqg&{ i]_gr%[a}i_ agﬁOJSQrMand

140, for exanple, need not be two-way onne e one-way
ATM connect | cosnectipmimdeifad, the LAN-emuiatiinoprotocyl IDofakeATM eomheation; or nmay be

AT networ kT o e TYPe G P e e pg of e ATH] somecuch, siBuRE fhedyne
conprises a QftraffiRlsessiebeing Provided by URDATMdomhediBl, De any suitable
programed conputer such as a suitably programed .
13 function served by the ATM connection such as, for example,
a type of application service being provided by the ATM connection, such as, for example,
LAN-emulation or PNNI.
While only two ATM connections are depicted in Figs. 1A and 1B as passing
through the first ATM switch 100, it is appreciated that, generally, a very large number of
ATM connections may pass through the first ATM switch 100, such as, for example, 5,000
ATM connections.  The operation of the traffic analysis unit 110 is described more fully
below with reference to Fig. 3.
The system of Figs. 1A and 1B optionally also comprises a second ATM
switch 135. The second ATM switch 135, if present, may be similar to the first A'I‘M switch
100, described above. While two ATM switches 100 and 135 are depicted in Figs. 1A and
1B it is appreciated that only one ATM switch or, alternatively, a plurality of ATM switches
may be used. The traffic analysis unit 110 comprised in the second ATM switch 135 is

12
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WO 97/ 35405

PCT/ 1 L97/ 00079 SPARC 5 Station, comercially available from Sun )
M crosystens, USA. The data presentation unit 160 is preferably operable to
Teceive, typically via one or nore ATM data connections 165, ne
result of traﬁ‘f‘?%y’-’éﬂ%ﬂ ysis perfornmed by one or nore of the trghélgﬁ;bh%’?ysi S
units 110. The result typically conprises information about one or nore ATM
connections, the information typically conprising ATM connecti on

characteri sti C@e&mﬁﬁw (OTaRANRL APV tF25 /0 AT E4riRBtibns pasiing trbuStPihe sedtmd
y

or nore ATM connecti’o sald”one or nore traffic analysis units 110, as
descri bed abovATM switch 135, such as thh seavad ATMooanection J30 #ae 3 thgd AEMgongection
preferably ope{ |l e to display one or nore results of said analysis. The
data. presentati on unit 160 nmay preferably be operable to perform one or
more of the follow ng: tThetbystehay Fipai DA amd LB psefanblg atdo cpinprises arphemlitytoff ATM

i nt id lfs; t t i t | { | ' .
bt hor o um iR, tioa B Bisse 1Asaniy 1B s AT gl SeandaS 50 Mk dpse Ms
another unit (fechiciviit wﬁ%&agg&ﬁk@ BESiMPldity Othr YA TIend N BA 150, and 155

The data presentation unit al so be operable to conmbi ne and process

the data fromarashewn ingFigs. GA andel B, radprgier number wf iASTM rend stations sych @3, for example,
during, or aft . ' ' 0 ' . I

the. dat apr eseaP2d AP tnd et B B8 b B AR I REVPRIIMRCBP 1L 1 B koDt 55
preferably i nchaylbecany ssitpble ATM: endc statbom)i sugh asch (Koliages §30)gavailabld fimm Maige
exanpl e, one nor e % t&e ol Id(%ém' &8’ conbining related data by summ ng or
ot her wi se, co%m% 1:5 e?‘g"d'@z PPT6nmputing a statistical result.

The data presentation unfie AGR ichd SedieRs 1150 RindS155l Radh Preldfalil comiphikd a traffic

separate fromother el enents of Figs. 1A and 1B. It is appreciated, .
however, that analysigamit 139,ceaehhtraffic analysisiunitd ) bsing oreformbly sinjilapto ths trafficsanalysis
an ATM switch fod with | g‘%,ﬁ&p&wm@ ]

135, or with aﬁﬂﬁiﬁw@‘g‘ﬁj‘%flaah&% sug%{églé&gﬁéﬂéggmpn%;ryo ATM en %%&%?m
145, 150, and swé&h 135.i SThel waffiaroalyss amitdl 10heemprised Uin athe tATMY enthistation 150 is

Syetom of i gabrelsblycpelile @ umaiat ATyt ot oo sre ss eI SoRiesfChsh i e

stated, the deATM pid stati@i 150partigipates, isach & the dirgyATeNtonhedtiofSi25 lahd ahel séddnd

bref er abl y appfyM EPrngon 100t bdraEbe b e UEf A1 Fomarest & e A G pion 155

aze system of iisilarl} Pre¥étably Bperhblé td'sHalide ATM traffic on one or more ATM connections in
which the ATM end station 155 participates, such as the second ATM connection 130 and
the third ATM connection 140,

The ATM connections 125, 130, and 140 are each depicted in Figs. 1A and
1B for the sake of simplicity as being two-way ATM connections, each being capable of
carrying data in both directions between stations which participate in the ATM connection.
It is appreciated, however, that one or more of the ATM connections 125, 130, and 140, for
example, need not be two-way ATM connections but may be one-way ATM connections
capable of carrying data only in one direction, or may be any other appropriate type of ATM
connection available in an appropriate ATM network.

The system of Figs. 1A and 1B also preferably comprises a data presentation
unit 160, which may be any suitable programmed computer such as a suitably programmed

13
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WD 97/ 35405

PCT/ 1 L97/ 00079 traffic analysis units 110 conprised in an ATM swi tch
such as the first ATMswitch 100 or the second ATMswitch 135, and traffic
anal ysis units 110 conprised in an ATM end stati on such as one or nore of

t he ATM end woaziasdes 145, 150, and 155. One of PCTH.90/6607% | C
analysis units 110 such as, for exanple, the traffic analysis unit 110
conprised in the ATMswitch 100, listens to cells as the cells pass through
the ATM switch 100. The ternms "listen" and "intercept” are used

I nt er changea rokghout Lesenst.. il i er. aral yzi.ng
certain char l<'§(5:>%{’gtr(‘ll]sst #gast," og’f %‘gﬁegma %?/ﬁ%;ﬂé%m ,[C%lfrn oﬁgﬁ%?’hsé&k-m}l’és% tgﬁel%a
g onpr i Ei ng t E&s&ﬁﬁiéﬂ 1nita160 ! iﬁp'referlm}ﬂjz bpirme t?]\kécbﬂh' u,ttyi:iaall@rvwﬁﬁé ggmafe A'er daé;lx

i sturbing the passing o e cells throu t ATM switch 100. Preferably,
the traffic SpRicgions 183 ot kos one wault of i cy apalyse ReFfOmBRd,PY 0860 et o the

The traffic mcy.ﬁ,i,gsag Rinfts 116 conp liéssﬁﬁgs(r)ﬁiémly NSupfiMsSibobhitichOfbolt oh Bf Glofd! ¥

operable, in intercepting sqdh cells, I'1'Sten"for a connection setup
process conpATRM eganectionsathe infoomation fypically comprising ATMheonneativn|charadieristics and

descri bed abqye. . onnect i on tu [QCEQSS SCI | above. IS a
process sett |%ﬁ’§r H'?"'%Haﬂﬂ'ﬁﬁsﬂ@ﬁﬁ ?2’?} gnﬁpyﬁ'gto&g@ﬁ °$§\/89 ﬁ\p?%?gp%c{ngﬁngﬁg ?y said one
gygi cal :cy us?ﬂ@oﬁeﬁiﬁﬁ&hﬁl\mmt@ﬂmmkde&ﬁﬁaﬂmd, for exanﬂ e, in ATM UNI
.1, referred to above, connectiQn setup_ prqcess typica conpr,j ses
transmtting ATM connedbf dafadqrescatation pat il_go F%ﬁ_ﬁﬂﬁ?f emﬁmﬁ\gpl&ﬁenw
more of the @yt ARDof said analysis. The dath PPesehtafiéd bt $60 V\%g’{eﬁ%?é%urlggi operable to

i nterconnected by the ATM connecti on; ] ] r .
connect i on i pedomuppeaumard ofthefollovangicta displayisaid respltsson a display Arreemitp prinbn

protocol 1D %‘f‘ trghﬁlté-li?{l (ff(g'g Qﬁﬁtria%#s on an elecjronic ?diﬁzﬁ 3t faﬁfgté:@t)ﬂe&iﬁmt Y& ﬂ?rgieela

t he ATM connection, i ndlcating e type of traffic ser el ng prov
by the ATM c@muess said results; or to send said vesolts ¢on asether tnib (nathshodh)/vio thee ATMN
such as, for _exa ayta/tge of application service being provided by the

|
ATM connect i 8ﬁt,“’°§ngeﬁb%\§'f ¥ Y%l e, LAN- enul ation or PNNI.

The traffic anal ysis unmhé ddtd@résentafie @iEP80/may 860 BOEHeAibIY fo conibie and process
i denti fying M&gnectlon setup process, to store one or nore itemof ATM

connection ¢ * fpmsenecor mersrafdhe B’ﬂﬁedﬁﬁ‘W% uEsty H(’tﬂ{@réﬁ-rﬂ%’é‘& ‘6‘?1‘%"@@8}5 of

Dd 16) typi o PvioRhy Sfalibfed” HcanE petbhuied B M dtd BresSilh bk TSGI° sudf

15 Veombingg and processing may preferably include any appropriate combining and processing,

PCT/1L97/ 000¢3eh as, for example, one or more of the following: combining related data by summing or
otherwise, computing an average, or computing a statistical result.

The data presentation unit 160 is shown in Figs. 1A and 1B as a unit separate
from other elements of Figs. 1A and 1B. It is appreciated, however, that the data
presentation unit may alternatively be comprised in an ATM switch such as the first ATM
switch 100 or the second ATM switch 135, or with an ATM end station such as one or
more of ATM end stations 145, 150, and 155. It is also appreciated that a plurality of data
presentation units 160 may be used.

The operation of the system of Figs. 1A and 1B is now briefly described.
Except when otherwise stated, the description of the operation of the system of Figs. 1A and
1B, when making reference to one of the traffic analysis units 110, may preferably apply to

any one or more of the traffic analysis units 110 in the system of Figs. 1A and 1B, including

14
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‘It is a particular feature of the present invention that, by listening to
connection setup processes, ATM connection characteristic information such
as that nentioned above may be identified and stored for later use in

anal yzing one or nore operational paraneters of an ATM connecti on.

The traffic amDy®es#oainit 110, having thus identified an ATMPESRHEEPY N,
Is preferably operative to nonitor ATMcells 122 and to store traffic
information fromthe traffic counter 120, and/or information on ot her
operation paraneters thereof as described above, in the ATM connection

characteri sti cCerifigRaalysiseitd 13¢ 06mprised iPAATM Switch ek hethalfirst ATMIsetch 100 or
according to ATM connection characteristic; that is, for_exanple, in the

case of ATM cothaaeons ATM switdh 135, and teabe malysEmmiss hHbeampsised wragrATMcend station ¢

sent fromend ' . f '.ﬁiﬁg ' ryxat { ' referably stored to
enable retri ev%#ﬁg#géht%rﬁgocfeioz grAma [ oIr‘I gé'gallqﬁ’ !sét?gﬁh% M connecti ons havi ng
t he ATM connecti on char dQteeofitb¢ treffittanalysisTinitsdrifeoth o forexpmplecthe trafficf analysis
sent fromend statjon 150", .Anot ex f an. ATM connectij on

characteri sti c“ﬂgaicgc?}gp"ﬂén M&MW@EL@ ﬁB‘ﬁ“%ler ‘é% iaﬁ_r#;lq getll'srp&f,ﬁ g’ﬁ‘_&’gh the
station 150". ArM switdhI0BC | Plhecdmhs) Histent @ “infercbpt¥ A€ uked’ infrchafifeablp Brolbifdut
exanpl es. Upon, request, typically upon request fromthe data

presentati on uthetpressat spepificationrtp; refes te aalyzing  egriain glracteristiest off ealls s sheyr pass e

to transmt a t OF s &Iur”ﬁﬂin g,g{fg -at uni g . :
typically via {c})'ﬁe ofm(?ﬁmmtﬂgﬁfco nec#iqg"hs @&gﬁg&?@&qt@&.ﬂ{&%%a §/mg
conpri ses a r eor distugiingtive passitigoaftthe gelid Thoogin thecATMhsvatthr 106t direfetablys tifeotraffic
whi ch the operational. anet er.s of.. ATM connections with the ATM connecti on
characteristics ﬁﬁi“gg?%'s[@e?h °ﬁ%é{s€°f’gl?/5€mff§ﬁﬂsar e of interest. Such a
retrieval key mght, forTiededfid Snalydisiiaitilae coinphise8 Ih/tiOATRLCiwitth 00MY pref@ibly
traffic sent from ?nd station 15Q". Such a retrieval key mght also

conprise a BooPRSEIPIG AR tersentisg sush geliny todifiradPr & FORMSHOR BRR BIQCES comprising at
for examp e " ! st Aokl Giadioh! QibGMTA! 3P 104,95 UEsRBAE abRIM AN oleBiidrd Berl 0

OR the ATM connection conprises traffic sent fromend station 155".
I n produci ng tPrecesssas descritied abovel 15 & procassysettinguun an AT seerestiembstweenbines

t he stored ope | 03 . ' ' t,ch
the retrieval o AteRR e AENFhng 0 uiglite ol 5« GeR IF Gk NIFONTSS
traffic, conbi refarredt topaboare) yAceompedtive ssetupd progessotypickllyr coroprises ntraasmitting ATM s
ig preci at ed{/@h&;\l\f\é%{ga ghmcth & eristic Ex{}gmfa%gg cgtzlprising one or more of the following:

PCT/1L97/ 00079  traffi aheiddntith of the safic® iffercohhRted HIAATI cIhREQIBR] €F S,

such conbi ni ng may conprise applying any of a wi de variety of appropriate
mul ti-variable functi onsWW§&§dX§PgF‘é‘H‘eﬁfﬁ@r‘at‘i IAN-emulation ATM connection and, if

50, the LAN-emulation protocol ID of the ATM connection;

traffic service type of the ATM connection, indicating the type of traffic
service being provided by the ATM connection;

function served by the ATM connection such as, for example, a type of
application service being provided by the ATM connection, such as, for example, LAN-
emulation or PNNI.

The traffic analysis unit 110 is preferably also operative, upon identifying a
connection setup process, to store one or more item of ATM connection characteristic
information comprised in the connection setup process in an ATM connection characteristic
memory (not shown in Figs. 1A and 1B) typically comprised in the traffic analysis unit 110.

15
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paranmeters such as, for exanple, a maxi mum or m ni mum function or other
appropriate nulti-variable function. The data presentation
unit 160, upon receiving the result, preferably generates an out put
representation of the result. The output representation may include any
appropri ate oWQN3Sespr esent ati on such as, for exanple: PCT/IL97/00079
generating a conputer display; generating a hardcopy displ ay;
storing the result on a magnetic conputer medi umor any other appropriate

conput er medi lovarts j g@ ar, \Q/{}Sﬂ t hreshol d
value is reac E‘glof : Iptp ﬁ%lc? AT ggs%ngfc? fvtg?ffg&t[é@tfc)ilnga ?/ t?létp rbg]shen |n§gt°a°°r9£§"tfl1ﬁ?n’?%‘l‘p
m ni mum desi r pixicesses |ARMiconnection chaescteristicinfoamatiod auch as that mentioned above may be
Ref erence i s npw. e Fi which ig a sinplified bl ock diagram

1 st rati on MERGRBE S foten tor ter Hin i g o4 0 otk precatighal BERESET of amo
of Figs. 1A aiiM Bonnkbompparatus of Fig. 2 preferably conprises an ATM
connection characteristic nmonitor 168, preferably operative to nonitor ATM

connecti on char act eri st The Fafis asalysis upit 108 \havisgfbus identified ansATM connectips, e

unit which co | : | s ' ot . . . The

appar at s of Py cpeftisd & MG RTIE Llls 7! ank'h sore srofic. inforpasin o ghe
par anet er mont cofater 12Q;ad/abinforaptiormon \other @pemtion pararidtihsC thersdf hs Aéscribed
compri ses | nerarpine ATM S dape3Aai metnory! Safl noref nlepmasin i etsrably
Fig. 2 al so pstefedrazbording @01ATM e6nmettioh ddhaoRARTE tHaDisCROR eRdmiplE, i tHe CadESRATM
175, preferably operative as, described above wth reference to Figs. 1A and
1B to store A MW'S%%@MW%P“%PWFFfﬁFé%immmWOATM

connecti on Chmm&éﬁrm&idﬁoﬁyf&%mﬁﬁ&m@&% Qhatft! MeSQRNEE btbftd BREMMILRor all

paranmeters, typically received from the ATM connection operation parameter
noni tor 170. BSuch ATM connectionp havipg thea ATM opnrction chasdctesistic dther ATHMyconnection

conprises an C i | Q0. ter _analyzer 180 | is .
or ef er abl y op%&gg Qx,?.gitcp%gntc g@g{ gﬁdr qﬂt@x@??&e Anofhef eXample o? aanonnectxon
17 WoclthrdcBérisfis would be “the ATM sub-connection direction is from end station 150". It is

PCT/ 1L97/ 00079 H%ﬁﬁl@g g retrieval ﬂléeg nd to conbi ne information
stored in sai BPPAIHA biFTedh2 P of B l"n?é‘i_‘?’B‘P 175 to forma result of
sai d request. Upon regﬂ'ékﬁ PPNy ApYS redhest iOm the 8hta PredbRhGARiY160, the
conpri ses outpgﬁ:;gaﬁﬁriat us_ 165 which is preferably operable to transm { the
result to thef it @ds preferably; opersble ta tsansmitt 3 resylicofmaid-reguest tntha datan
uni t 160. TV Ppreadrkation'siht 1602 Wyrhcatiy'vin bAeABS el APAK B3R loollBudhtMd3C! 1R fedlalind
t he: SN\VP pr ot gcpl descri bed?}ﬁ‘lorﬁex_arrpl e, {Hlen fi’ﬁ‘e %igrrcgilt“te& ?%k,dgf e?‘e?érre %to
typ:cafly comprises a retrieval key indicating ATM connection characteristics for which the
operational parameters of ATM connections with the ATM connection characteristics
indicated by the retrieval key, are of interest. ‘Such a retrieval key might, for example,
comprise "the ATM connection comprises traffic sent from end station 150". Such a
retrieval key might also comprise a Boolean combination of ATM connection characteristics
such as, for example "the ATM connection comprises traffic sent from end station 150 OR
the ATM connection comprises traffic sent from end station 155*.
In producing the result, the traffic analysis unit 110 preferably combines the
stored operation parameters for one or more ATM connections which match the retrieval
key. In the case where the stored operation parameter is traffic, combining typically

comprises adding together to form a sum. It is appreciated, however, that in the case of

16



‘above. It is appreciated that functions described above with reference to
the data presentation unit 160 may, alternatively or in addition, be

perfornmed by the output apparatus 185. Ref erence i s now nade
to Fig. 3, whichis a sinplified flowhart illustration of a Preferred
met hod of opeWe9BHMO6f the traffic analysis unit 110 of Figs. 8001%:

The nmethod of Fig. 3 preferably conprises the foll ow ng steps:
The traffic analysis unit 110 captures and stores ATM connection

characteri sti gaedhd HhéEade @GP BRRE bp@BticTEPdtnéteisCfuch Q&hbmhﬁl&&y?doﬁibhwapplymg
identification and characteristic information for one _or nore of the

exi sting ATM amheb at widasvariptycelf peppropriate, mti-variabl, functions, jo; sad tsm;ed( pRSTAtiQn
| t '
anal i < Un't el GRITI! Rt IOBEAB 6l il oo b~k

traf fic anal ysulti-variable Risktionl | ects i nformati on, preferably on each ATM
connection for which infornation was,stored step 200.(st 210) .
Typically, in the case %ﬁet by Presemiption Mot 8%8 i PP t‘ﬁ‘grfe?“gt)' HIefesblye g

by accunul at i gehetdtay dni Sutpuit rSpreshiation Bmm:@meckd\e%uwu@iépk@eﬁm:ﬁs naluad\aiye

whi ch may be provided, as described above, as part of the trafflc count er
unit 120. | n BPREOpriAteOWPUIFEPResentation such asofor sxamples, for exanpl e, error

i nformation, the infor be collected from other counter
har dwar e whi ch may be g?%‘w gggﬁas éart&i%é%{’he traffic counter unit 120 or
otherwi se as part of thgenéilihgahsrdeopiyOdisplay, nmay be obtai ned by intercepting

ATM cell s 122 as descri bed ahove. ., The i nformation coll,ected in step 210.1i S
typically stored in the™ ﬁwgﬁ 4 TH MRRRRHE SORRULY Tedim, 8T any: 9% &p&’pﬁ“

Typi cal |y, upesmptetr@édiuthi s t he data presentation unit 160 or ot herW| se,

the traffic analysis unit 110 groups the information stored in steps, 200
and 210 accor di ng to a generating apalagm, whenog threshold value is reached, the threshold value

PCT/ 1 L97/ 0007 Rpical ¥ bl OF nAfimB A desiPdbld m.er tSHHn‘é Pe&ﬁ&fﬁr%ﬁ&ér 't

is appreciated’th as expl al ned above, groupi ng se summ n
some ot her appropr| at e Reference; i naw| mdmm@tFl&nZ,ofthhelsl mfsanpm&ipcdeugram

grouped infor ﬁﬁ#‘as n'o?g P'}%%@%ﬁ&% g?hSe)traﬂié' s|u¥ntl?9 ?E@ioﬂ( Sfa ﬂ;

the request suc presen on uni
Reference is Whevappaitatus of Figy 2 prefeshibly toinprises annATM caheétioncHasacteristic monitor

illustration rred | Ierrenta of ste 00 of. Fi
Imet ﬁod of | Fi g%gt %E%f”&fa?i?e?t?gpﬁﬂr’?‘%@r HQC% grgstic garameters S aTM
The traffic apéinésticnsplésing i%uguﬁfe%aﬁwm d&%%&éshﬁénﬁhem sQinitn@_or nore

connection setup processes (step 4512 The traffic analysi's unit 110 then
extracts identifying chihe@pearatys jafsFigr nalsh prefevablyr comprises gnnATM; genosetiony

processes (Stﬁﬁergn"—@i? et t gﬁgﬂgl rac 9?2? oStftnl Y
in the ATM conhect1 on char ac‘?‘é‘?‘?osrt ?20 nory %7 i&g Q’Z?‘%’(ﬂg&tep 05&9{ n
operation parameters of ATM cells 122 passing through the unit which comprises the traffic
analysis unit 110,
The apparatus of Fig. 2 also preferably comprises an ATM connection

characteristic memory 175, preferably operative as described above with reference to Figs.
1A and 1B to store ATM connection characteristics, typically received from the ATM
conmection characteristic monitor 168, and/or ATM connection operation parameters,
typically received from the ATM connection operation parameter monitor 170.

The apparatus of Fig. 2 also preferably comprises an ATM connection
operation parameter analyzer 180 which is preferably operative to process a request
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Reference is now made to Fig. 5, which is a sinplified flowchart
illustration of a preferred inplenentation of a portion of step 230 of Fig.
3, in which grouping or summing is performed. The nmethod of Fig. 5
preferably includes the follow ng steps: ATM connections are
preferably grV@¥®s#scording to a search key as foll ows. The PEHALIZATOTY
connection, which may be the first ATM connection, is preferably exam ned
(step 270). If no ATM connections remain, the method of Fig. 5 preferably

term nates. r d ee. er t
stored char aCth’I S |%§e‘8 b@ 9%{&3%@{'?% ﬁgﬂtﬂ;ﬁ %ﬂ s%'a%%

280). If not dwmhmgxemoml‘zsuefomthslﬂte@samquest | f the

stored characteristics Qf the ATM nectj on tch the search key in
step 280, the stored AT %m&é‘ﬁ %P% Pié Mmay{}gmmww A &
above, with sihicRds @réferably GpeRbitclo M%ﬁ%e%idnoﬂﬁ tlﬁoﬁrﬁtem%ﬂﬁ IhQTl{?g@est,

search key. Pr OCGSSI ngg'ahen continues with step 2
follows a detpically |P&WQ§TU‘BE 160e Typically, ehmmltnmttrm:mmd averthe ATM

740 G tcn r evoa G5 S Bl aolibld Bt Shontle B Nl lpokcerrng ]

in ATM Forumabove. It is appreciated that functions described above with réference to theV\Gita

gé/T? ?383/ 000 7Ryesentation unit 160 may, sitematively or in pddition, be performed by therqutpetrapRaratss o

ATM Forum s |18%rnet address is: http://ww.atnforumcom 1. Ceneral
1.1. Overview AMON - ATM Renote Monitori n% Is a nmethod which provides
moni t ori ng capabl I i t i esReferencens pewvpadedo iFig. 3, whichiis A simplified flowchartillustration

oY SR e o oA iU N T

strategy. Al\mmdyfﬁg bpmﬁantzhdc@ypma@hdﬁdm\x&@‘nmr e running in the ATM

outtoh L parallel 0 U S b "o B3R ik R AR Shecion

appl i cati ons ghamctetissicsbdurityCATRY €onnection setup (step 200), thus storing identification and
characteristic information for one or more of the existing ATM connections which pass
through the unit in which the traffic analysis upit 110 is comprised. The information is
typically stored in the ATM connection characteristic memory 175 (Fig. 2).

The traffic analysis unit 110 collects information, preferably on each ATM
connection for which information was stored in step 200 (step 210). Typically, in the case
of traffic information, the information is collected by accumulating traffic information from
embedded traffic counter hardware, which may be provided, as described above, as part of
the traffic counter unit 120. In the case of other information such as, for example, error
information, the information may typically be collected from other counter hardware which
may be provided as part of the traffic counter unit 120 or otherwise as part of the ATM
switch 100, or may be obtained by intercepting ATM cells 122 as described above. The
information collected in step 210 is typically stored in the ATM connection characteristic
memory 175 (Fig. 2).

Typically, upon request from the data presentation unit 160 or otherwise, the
traffic analysis unit 110 groups the information stored in steps 200 and 210 according to a

18

R R R e T S SR



‘[err] ATM Switch Statistics: provides aggregate statistics on the behavi or
of the switch. [err] ATM Port Statistics: provides statistics on the
traffic passing through all the switch's ports. [err] ATM Host
Statistics: provides statistics on the traffic produced by aII ATM host s
communi cat i ng wheTdsgbs t he switch. ATM Hosts are identified byP 9770

addr esses and not by their MAC addresses. [err] ATM Host Matri x:

provi des a host matrix on all sessions passing through the switch. The
matrix relates to ATM addresses and not to MAC addresses. The first phase

of AMON provi t f Of sUskp
st andar dg [ eg&?d{ﬁ}l %’%x&é@g&%ﬂ@@{g\%? mtl\%{eﬁ 243@) ’P(I:'s gﬁ%st ?tel\/g?ﬁra?x Su é)a(‘)nre{i
The AMON Host abows, ftonping maysompriss smuning or Is@avythsrs epwomiatwmymabb nction

result, the aggih?t ,ggongg%{ .e§§§sg&';§d SRR A heh SRb(sRb %2335, WHitalf ' the

supported by
20 VOsSutt S5 fierequest such as, for example, the data presentation unit 160.

PCT/.I L97/ 00079 are nction of t pount _of nenpry.which nstaJ I ed
on the switch:  Menory éﬁ'@%’t‘é‘ﬁwm&tﬂ - dyachsis @ sim hﬁedﬂgvd%

pairs of a preferred implementatfiohPBO st 20D bf §t3 T&Uﬂ&%& F Fig h%?éferablg
Mat ri x statistics

1,000 16M aneompwe_thefollomns)s@s 10 ooo 1.3. Linitations
Lo LSt e VR Sl B ok 00 %S SR b
stations typi eaniuieynd:rntltprprbcekdes stdpb240). Tbemlaﬁc endlysisrunft A1 @ thenl extracis identifpuaig by
AMON. - Hovever, a%cqgrgstlgs-r é ‘I)r?engr moa}é connectlon setup processes (step 250}, and stores the
identifying characteristics, typically in the ATM connection characteristic memory 175 (Fig.
2) (step 260).

Reference is now made to Fig. 5, which is a simplified flowchart illustration
of a preferred implementation of a portion of step 230 of Fig. 3, in which grouping or
summing is performed. The method of Fig. S preferably includes the following steps:

ATM connections are preferably grouped according to a search key as
follows. The next ATM connection, which may be the first ATM connection, is preferably
examined (step 270). I no ATM connections remain, the method of Fig. 5 preferably
terminates.

A check is preferably made to see whether the stored characteristics of the
ATM connection match the search key (step 280). If not processing continues with step
270.

If the stored characteristics of the ATM connection did match the search key
in step 280, the stored ATM connection is preferably combined, as described above, with
stored data from other ATM connections corresponding to the search key. Processing then
continues with step 270.

There follows a detailed description of a preferred embodiment of the traffic
analysis unit 110 of Figs. 1A and 1B, particularly for use with the Collage 740 Switch

referred to above or with any ATM switch constructed as defined in ATM Forum
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transmit this IE, and as a result the ATM statistics which are collected
for these stations (in the ATM Host and Matri x applications) may be
partial. 2. In Signaling 4.0, when leaf initiated join wthout root
notification is used by a host, and the join is performed by a switch

whi ch is downgbroeasges 0 the switch in which AMON is per f or rerCTMANBbOOIRS NO
know edge of the new station, and therefore is not able to report traffic
pertaining to this ATMstation. 1.4. Definition & Abbrevi ation [err]
AMON - ATM renote MONi toring [err] - Renote MONitoring [err]

Networ k. NanagReRBRtsLaRs cbifable yjoiibg G P i i s,

Unknown Ser Ves: http: Ao atfakodi: ngI ated LAN [err] LANE - the LAN
Enmul ati on prot ocol [err] LEC - LAN Emul ation Cient [err] LECS - LAN

Erul ati on Conk-iGenesali on Server
21 WO 97/ 35405
PCT/ 1 L97/ 0007B1.0verdew] LES - LAN Enul ation Server 2. The AMON Probe 2. 1.

Overview The | . ﬁﬂ%ft an3l| in
parallel to other f&wl S{r@t peré ngd’sta%t%%%%e&%ro e&wé!{(ﬁe‘fagcté %&

| evel stati stA’EMneﬁweﬂtaualﬁshohhndammgtmorédg&ionmnwmrkpbsom&mes of

bl ocess) - anchhemingprphet AR uiekEnd WM RirE o b it Aty g imbmeatioty
the switch's Hibdhrchitabménitoping stritegy. CPU t o col | ect RIVD\I—Ilke statistics at
the ATM | evel .

AMON may be provided by embedded software running in the ATM switch in parallel to the
switch’s other packages, and by a graphical management application used for displaying the
information.

The applications provided by AMON are:

e ATM Switch Statistics: provides aggregate statistics on the behavior of the switch.

* ATM Port Statistics: provides statistics on the traffic passing through all the switch’s
ports.

» ATM Host Statistics: provides statistics on the traffic produced by all ATM hosts
communicating through the switch. ATM Hosts are identified by their ATM addresses
and not by their MAC addresses.

e ATM Host Matrix: provides a host matrix on all sessions passing through the switch. The
matrix relates to ATM addresses and not to MAC addresses.

The first phase of AMON provides monitoring capabilities for the following ATM forum
standards:

e UNI 3.0 and 3.1
e LANE 1.0
1.2. Host/Matrix Support

The AMON Host and Matrix applications are heavy users of memory. As a result, the
amount of addresses and address pairs which are stored and supported by each application
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‘2.2. ATM Statistics ATMIlevel statistics are collected by anal yzing
properties of the VCs during signaling setup, and correl ating these
properties with the cell counters provided per VC by the switch's HW The
ATM | evel functions provided by the AMON probe are: [err] AT .t
Statistics, [mmﬁ% Port Statistics [err] ATM Host Stati st %&yﬁé’?}la?m%\TM
Host Top N, [err] ATM Host Matrix, ATM Switch statistics and ATM Port
statistics are collected by the probe at all tines. The other 3 groups -
ATM Host, ATM Host Top N, and ATM Matrix statistics are collected by the
probe upon re%@§bnﬁ:ﬁ%ﬁtﬂ@axﬂ@ﬁﬁ‘9@%ﬂh€&%&ﬂlﬁ%ta]igdfoﬁ)flﬁl%eaitbﬁ capabl e of

collecting all groups simltaneously. .1. Required Signaling

Informati on To , the
pi CATM addsesses er s} t o AlMadivéslpeid i ty for al l

switch's si gnglMegos dn switch
| hesuppbrietin Host 2 Rippbrtbd/iaiHost Matrb| not

connecti ons pgssing through
necessarily ifcludes the fol}] oW NOgtatistics

22 NOYgXE 35405 1,000
PCT/ 1 L97/ 0007 16 T rhli' e{.3\'i'|'v'| d:]po SSeS CONMECTE Ldéqﬁjoﬁl STdes t he
connection, [ hm—eul-h-ng o2 ey o e

Poi nt-to-I\/UItb%i nt.ccf“mnections - the root (for UNIl 3.0 and 3.1 this is
actual ly r M%?th the calling party). [err] Service used by the

connection (ABR VB r.CBR), [err]. unt .of, bandw dth allocated_ to
Che Ve, ert] PV Host me) Metissmpiionars bivAIDLAAGALN dsPepGsa po Hc apsRGRORF
VG PN, _ ST nalehd\Gatibg WG I/ ki £ pfali St ANNE: OBor OichlP st e I0C
LANE 802.5 Data Direct, LANE 802.3 Milticast, LANE 802.5 Muliicast, or
"other". [err] awharedheraforefully peplyzed by AMONHowever.qthar iAJIM stgtionsirazy nats) .

transmit this IE, and as a result the ATM statistics which are collected for these stations
(in the ATM Host and Matrix applications) may be partial.
2. In Signaling 4.0, when leaf initiated join without root notification is used by a host, and

the join is performed by a switch which is downstream to the switch in which AMON is
performed, AMON has no knowledge of the new station, and therefore is not able to
report traffic pertaining to this ATM station.

L.4. Definition & Abbreviation_

s AMON - ATM remote MONitoring
¢ RMON - Remote MONitoring

e Ethl0 - Ethernet 10Mbps

¢ Eth100 - Ethernet 100Mbps

¢ NMS - Network Management Station

¢ BUS - the LAN Emulation Broadcast and Unknown Server
e ELAN - Emulated LAN

e L ANE - the LAN Emutation protocol

¢ LEC - LAN Emulation Client

e LECS - LAN Emulation Configuration Server

21
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‘Notes: 1. The above list defines the data that will be avail abl e
internally to the AMON task, and not externally via MB. 2.2.1.1.
Connection Types This section describes one possible inplenentation for
collecting data on point-to-multipoint connections. Point-to-Miltipoint
connect i ons weo swasisosed by t he connection manager typically heSGRILSFHE00ES 3
types: [err] Root: this is the end to which the calling ATMentity is
connected. [err] Branch: this is an internal branching. The nmaxi num
possi bl e nunber of branches is the nunber of physical ports in the

switch. [err] L X |nale.leaf exists for each of the nultipoint

st ati ons. Fi ¢® eﬁ%i@ﬁﬁ%’f‘@% %ypi cal connections which are reported
in a swtch %ﬁe“ﬁ%?_ﬁ&g enbodi nent of the present invention. The
connection types ch are typically reported to AMON are:

23 WO 97/ 35405

PCT/ | L97/ 000 2a1- OVEB5YiIfW #1- Trunck Conn. #2-Branch Conn. #3-Branch Conn.
#4- Leaf Conn. #5-Leaf Conn. #6-Leaf Each connection remains in the data

base for appridg. AMON pededs agparpf the ATMpswitell's yofthare musning denparalielstai otber.

Each connect imﬂ &bﬁh [ NLOWS e re

represented in ?gépe"f or L@’opﬁt f:?g': ﬁluﬁ\%ﬁsmiﬁgi%%le%g%%@tikg&nss@{sﬁ%& a}%ﬁ%a&ﬁ |1

use a speci f icolletshdgt amlyzingpearfons grapatiesitof Mye SWEs | during Csipuiling Ssetup @ding3. O

and N3 1. TS SRS 2he S et M G BBA s asta with the per-ve
counters collected by the switch’s HW. This enables the CPU to collect RMON-like
statistics at the ATM level.

2.2. ATM Statistics

ATM level statistics are collected by analyzing properties of the VCs during signaling setup,
and correlating these properties with the celt counters provided per VC by the switch’s HW.

The ATM level functions provided by the AMON probe are:
e ATM Switch Statistics,
¢ ATM Port Statistics
+ ATM Host Statistics
e ATM Host Top N,
e ATM Host Matrix,

ATM Switch statistics and ATM Port statistics are collected by the probe at all times. The
other 3 groups - ATM Host, ATM Host Top N, and ATM Matrix statistics are collected by
the probe upon request from the management station. The probe is capable of collecting all

groups simuitaneously.

2.2.1. Required Signaling Informatien

To enable the probe to coliect ATM level statistics, the switch’s signaling entity typicaily
transfers to the AMON entity for all connections passing through the switch, data which
typically but not necessarily includes the following:
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*Type of counter Connection type to be used

when referring to point to mul tipoint VCs
Switch Statistics Only Trunk Port Statistics - Traffic in Only
Trunk counters Port Statistics - Traffic out Only Branch counters
Statistics Traf®pw3s4es Only Trunk counters Host Statistics- TrEGHEY "5’8'{9
Only Leaf counters Host Matrix Counters Only Leaf ATM Switch
Statistics This section and all other MB definitions disclosed herein
provi de exanples of the information that can be collected by AMON. These

(292 anples are ”Q%‘g@ Iggfé@&s tGnniR€ied b{Bdth Ses of the connection,

PCT/ 1 L97/ 00079+ Therdnnectipals talling martyaddi ti onal other information can be
col |l ected. The resent preferred e he pr es
i nvention and 4@ 'RB’L““&%‘Q’@&F Oifft copnsCHonss ?f%%gfb%ﬂwﬁtn‘f %ﬂﬁ’ojl yprobe

col lects stati stlegimdhdtivaitale balliddgar§y tch as a global entity. Svm tch
statistics which are collected by sunm ng the relevant VC counters of all

VCs active on Pk&emwuw&by&emmzhon(wk.w& VAR, pr EBR)ect ed by the probe
at all tines. foll bl e fine he counters which are supported
T F ik i 1 e 3

at the switch
DropCel | Event s e Ponii-to—ﬁaﬁmFPéiﬂﬁﬁlBﬂﬂt&omt, 0 3. TotalCells 4,

BadHecCel | s 5. DroppedCel |s Cel | s _dropped due to

congest i on + The usage of the VC: PNNI, Signaling, LANE Control/Configuration, LANE 802.3 Data
Direct, LANE 802.5 Data Direct, LANE 802.3 Multicast, LANE 802.5 Multicast, or
“other”

» The creation order of the VC (in relation to other VCs).

Notes:
1. The above list defines the data that will be available internally to the AMON task, and not

externally via MIB.

2.2.1.1. Connection Types

This section describes one possible implementation for collecting data on point-to-muitipoint
connections.
Point-to-Multipoint connections maintained by the connection manager typically have one of
3 types:

* Root: this is the end to which the calling ATM entity is connected.

¢ Branch: this is an internal branching. The maximum possible number of branches is the

number of physical ports in the switch.
e Leaf a single leaf exists for each of the multipoint stations.

Fig. 6 illustrates the typical connections which are reported in a switch of a preferred
embodiment of the present invention.

The connection types which are typically reported to AMON are:




on the switch and not cells that t he

noni tor could not count. 6. WrCells 7. AbrcCells 8.

NonRt Vbr Cel | s 9. R VbrCells WIll be 0in V1.2 of the
Cr740. 10. CbrCells 11. PnniCells 12. SignalingCells 13.
LaneCel | s wed 97735a02802D0ot 3Dat aDirect Cel | s 15. PCT/IL97/00079

Lane802Dot 3Mul ti castCel | s 16. Lane802Dot 5Dat abDi rect Cel | s 17.
Lane802Dot 5Mul ti castCel | s 18. LaneConfigControl Cells 19.
Tot al BWAl | ocgt ed #]-.%%.‘ckAbr BwAl | ocat ed 21. NonRt Vbr BwAl | ocat ed 22.
Rt Vbr BwAl | ocat®d: “XCbrBwAl | ocated 2.2.2. ATM Port Statistics The
AMON probe cadmac#> Bramdhi stics related to the physical ports of the ATM
swi t ch. 25 WD 97/ 35405
PCT/ | L97/ 0007pnn. &-Rrpaghi cs are collected at all times for all ports in the
Port Tabl e. WigganogfQlehs i s added to the switch or renoved fromit in
run-tinme, the table is updated accordingly to reflect the correct status
of t he swit ch.Conpo#3-Leafit i stics are collected by summing the rel evant VC
counters of Y ive on the port. The counters which are supported
for each por??f"eg'l%% MB item Not es

Each connection remains in the data base for approx. 30 seconds after it is actually deleted

from the switch. Each connection bas a status to represent this. The various states are
represented in Fig. 7. ,
For point to multi point connections, the probe will use a specific connection type for

calculating specific counters, n UNI 3.0 and UNI 3.1. This is described in the following

table:

Type of counter Connection type to be used
when referring to point to
multipoint VCs

Switch Statistics Only Trunk

Port Statistics - Traffic in Only Trunk

counters

Port Statistics - Traffic out | Only Branch
counters
Host Statistics- Traffic in Only Trunk
counters
Host Statistics- Trafficout | Only Leaf
counters
Host Matrix Counters Only Leaf

ATM Switch Statistics

This section and all other MIB definitions disclosed herein provide examples of the
information that can be collected by AMON. These examples are not intended to be limiting
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*1. PortlInCells 2. PortQutCells 3. PortlnBadHecCel | s 4.

Portl nUbrcCel | s 5. Port 1 nAbrCel | s 6. Port |l nNonRt VbrCel | s 7.

Portl nRt VbrCel | s 8. PortInCbrcCells 9. Portl nPoint ToPointCells 10
Por t I nPoi nt ToMul ti pointCells 11. PortInLane802Dot 3Dat abDi rect Cel | s

Port |1 nLane802 405 cast Cel | s 13. Port | nLane802Dot 5Dat aDi Rel{b 79
14. PortlnLane802Dot 5Mul ticastCells 15. Portl nLaneConfigControl Cells
16. PortActiveVcs 17. Port Ubr Vcs 18. Port Abr Vcs

WIl be O if ARG nSartichih mmatﬁgmfoé%noﬁ’% w&ﬁfe&m Vcs 20
Port Rt Vbr \cs in V1.3 of the C740. 21.

Port Cor Vcs  22ThedviEPdems Feprotent peeferredsembrgimenss of thavipreseigolmpention andsare not
Port Lane802Dot rt Lane802Dot 3Mul ti cast Vcs 26.
Por t Lane802Dot g@‘%ﬁ r e%&ﬁhe ‘@"u%grt Lane802Dot 5Mul ti cast Vcs 28.

Port LaneConfi g 26
WO 97/ 35405 Re %N%?obe collects statistics related to the switch as a global entity.

PCT/1L97/00079 wat%h s?tatnstlcs chygre co e ed' b%tslugl%nng the relevant VC counters of all VCs active
on the switch. Statistics are typically collected by the probe at all times. The following table
defines the counters which are supported at the switch level

MIB item Notes

1. | DropCellEvents

2. | DropFrameEvents 0

3. | TotalCells

4. | BadHecCells

5. { DroppedCells * {Cells dropped due to congestion
on the switch and not cells that
the monitor could not count.

6. | UbrCells

7. | AbrCells

8. { NonRtVbrCells

9. { RtVbrCelis Will be 0 in V1.2 of the C740.

10. | CbrCells

11. { PnniCells

12. | SignalingCells

13. | LaneCells

14. | Lane802Dot3DataDirectCells
15. | Lane802Dot3MulticastCells
16. | Lane802DotSDataDirectCells
17. | Lane802Dot5SMulticastCells
18. | LaneConfigControlCells

19. | TotalBwAllocated

20. | AbrBwAllocated

21. { NonRtVbrBwAllocated

22. | RtVbrBwAllocated

23. { CbrBwAllocated

2.2.2. ATM Port Statistics

The AMON probe collects statistics related to the physical ports of the ATM switch.
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ATM Host Statistics are provided by the RMON Host group, and preferably by
additional non-RMON m bs. Statistics regarding an ATM host are conputed as
the sumof the traffic on all VCCs connected to this host. Collection of
statistics are activated by the RMON M B s host Control Table, both for the
RMON M B counw®%5/3a403 for the non-RMON tabl e of the non- RMON PETYH.97/00079
2.2.3.1. RVON M B Support The probe typically supports the foll ow ng RVON
M B tables: [err] hostControl Table [err] hostTable [err] hostTi neTabl e
Support for t : ' ' . ' t gnt he def.initions in
Cho” RVCN M B, S PR s B & dedesbu SUFS RO, Sled3 e i g
support: M Bswiteinor removed from it in kint-timel, thé tablenip upditédoarcordingly to refliett ®fe correct

host Addr ess The 20 byte ATM address of the

host host | npmsoftheswncﬁ. host Ti mel nCel | s Cells are
counted instegd of . . . ackets. host Qut Pkts
ost T meCu: CoP P2 Batstos sre coliepted by summing the SeleyagbiiG; abiern ot S YCacacive on the

host Qut Pkt s* 5gort 'rtsel douhafs Whiéh are supportedl Y6hkeacporf @3t Qut Broadcast Pks Al ways
0 hostQut Mul ticast Pks Always O The follow ng i npl enentation specific
i ssues are typcally utilized- 1. The nmuxi lze of the host table is

limted, as defi ngdMBbitem. Any hosts over t HiNotes di scoveredf by t he probe
are not writtenil ] Bop@nOdst L abl €s. 2. Tne  joatasource or the
host Contr ol Ta '

AOuEdR car 1 y-
m b2.interfac i T —TtTdex -
7 wo B3+ nBd Cells

J’'4. 1 PorilnUbrCelis
PCT/ 1 L97/ 00079 5. | PortInAbrCails
6. | PortInNonRtVbrCells
7. | PortInRtVbrCells
8. | PortInCbrCells
9. | PortInPointToPointCells
10. ] PortInPointToMultipointCells
11. | PortInLane802Dot3DataDirectCells
12. | PortinLane802Dot3MulticastCells
13. | PortInLane802Dot5DataDirectCells
14
15
16
17
18

PortInLane802DotSMulticastCells

PortInLaneConfigControiCells
PortActiveVcs
PortUbrVcs
PortAbrVes Will be 0 if ABR is
not supported
19. | PortNonRtVbrVcs
20. { PortRtVbrVes Willbe 0in V1.3 of
the C740.

21. { PortCbrVes

22. { PortPoinmtToPointVes

23. | PortPointToMultipointVcs

24. | PortLane802Dot3DataDirectVcs
25. | PortLane802Dot3MulticastVes
26. | PortLane802DotSDataDirectVcs
27. | PortLane802DotSMulticastVes
28, PortLaneConﬂgControchs
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3. Wien the AMON probe is instructed to start collection of ATM Host
statistics, the host t abl es (host Tabl e, host Ti neTabl e, and

At mHost Ti reTabl e) are initialized with entries for all the ATM hosts
*which are active on the switch at that time. 4. The tables are tﬂodated
whenever a newoATMs4asidress is identified, i.e., when a new VECTAIHOWR 1 od
and either of the two hosts comrunicating on this VC have not yet been
registered in the host table. 5. Wen an existing ATM host di sconnects all

its connem_w BiSstafigadni cating over the switch, it is renoved
st tables

fromthe , and the counters for this entry remain frozen
with their | s okt i |
switch, the probe c%?’??thstléss&gﬁ%‘?%wug%@?ﬁgﬁtgﬂﬁmsﬁﬁ%wggg@ gx?aé-

Tri gger: The npotRMON mibsoStafistids iregardifg an ATM bestiase compgert asctheisem of theatraffic
entry is created, | he host Cont.r.ol Table. Al Probe Actions:. Wen M
Host " col | ect i%‘nsg élg:acfso‘??“ﬂ © ’i‘%b"%'ch%ﬁg"ggyfs&"ﬁ% £} af"i‘n‘@%ﬁ' %g‘e E&&J
preferably i nginrdaosiCoRraiTablk) bath forvie RMORVIMIE co6rtérdafd forlthe AERRMORSabIE St
of existing VCs, and for _each of themcreates an entry in the hostTable

and in the nafthrewoq-BMQAR®bey e, 2. Periodically polls all VCs to update

the host counters in both the RMON and non- RVON tables (Note: this is
an i npl enent a3 91, RMON MIBSuppbid Ng of all VCs may be perfornmed in

ot her fashions, e.g., in response to an SNMP get request). 3. Wien a new
VC i s createdg &gﬁ? wir%fklﬁmlﬁ s VC are already in

t he t abl gk;h,e(agnd | lbﬂﬁﬁg‘(ﬂ?ﬁgﬁb : V%‘enhg%t%%'sti ng VC is del eted,
renoves this WhobtControffablei st of VCs to be polled, but does not renove
t he hosts conn&%tts,d lto it fromthe tables. 2.2.4.2 Non-RMON M B Support
The probe supPdPEYePfie non- RVON at nHost Ti meTabl e. This table is indexed by
the same » hostTimeTable 28 WO

97/ 35405 PCT/1L97/ 00079

Support for the RMON tables are is provided according to the definitions in the RMON
MIB, with the following modifications which are required for ATM support:

LMIB item Method of computation Notes
hostAddress The 20 byte ATM address of the
host
hostinPkts hostTimeInCells Cells are counted instead of
_ packets.
hostOutPkts hostTimeOutCells
hostInOctets hostInPkts*53
hostOutOctets hostOutPkts*53
hostOutErrors Always 0
hostOutBroadcastPks { Always 0
hostOutMulticastPks | Always 0

The following implementation specific issues are typically utilized:

1. The maximum size of the host table is limited, as defined above. Any hosts over this
discovered by the probe are not written to the host tables.

2. The dataSource of the hostControlTable can be typically:
mib2 interfaces.ifTable.ifEntry.ifIndex.1.
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indices as the RVON host Ti neTable, and is created by the RVON
host Control Tabl e. The counters which are typically collected are:

MB item Not es 1. InCells 2. CQutcCells

3. CQutUbrcCells 4. QutAbrcCells 5. CQutNonRtVbrCells 6.

CQut Rt Vbr Cel | swo 97735405 WIl be 0 in V1.3 of the PCT/ILS7/00079
C740. 7. QutCorcCells 8. QutPnnicCells 9. QutSignalingCells
10. I nLaneCells 11. CQut LaneCells 12.

Qut Lane802Dot 3DGARIMAHSUEN brobe is instrhsted 4/ 5thA REMLALPbEAYM HER Safifilcs Sihe host

14. CQut Lane802Dot 5Dat aDirect Cel | s 15. Qut Lane802Dot 5Mul t1 cast Cel ?s

16. Qut LaneConf tablesfhostiiable| hastTimeTabie, anddtiKosiGime Table) axg initigdhizedowith entriesifor
Abr Vcs 20. . . r Cbr Vcs 23.
| nPoi nt ToMul ti pgﬁgwm&?w?ﬁh “83%%%‘%@8%&'?‘?‘? f)totlhﬁt % 25. Pnni Vcs

26. Si gnal i ng¥cThe tables &ré.uptiated Bherdsveraadwa ATV gddviess is identified] i.e., when a new VC
Lane802Dot 3Mul tj cast \cs |, . 29. Lane802Dot 5Dat aDi r ect Vcs 30.
Lane802Dot 5Mut i B &Eqatpdand =*ther9%?heL%@§mq°gam&mm VC have not yetheeniost

Top N ATM Host %?&te?h&h%ﬂ%?taﬁﬁ. agent based sorting nmechani smon the data
found for ATM hoSts. This i1s done using the standard RMON M B and non- RMON

addi tions to iSt When an existing ATM host disconnects all its connections26d stops communicating
over the switch, it is removed from the RMON Host tables, and the counters for this
entry remain frozen with their last values. If this host later opens new connection on the
switch, the probe continues counting using the previously frozen counters.

Trigger;
The coliection of ATM Host Statistics is triggered when a valid entry is created in the
hostControlTable.

AMON Probe Actions:
When an ATM Host collection session begins, the actions performed by the probe

preferably include some or all of the following actions:

1. Scans the list of existing VCs, and for each of them creates an entry in the hostTable
and in the non-RMON atmHostTable.

2. Periodically polls all VCs to update the host counters in both the RMON and non-
RMON tables (Note: this is an implementation issue, and polling of all VCs may be
performed in other fashions, e.g., in response to an SNMP get request).

3. When a new VC is created, checks if the hosts at the ends of this VC are already in the
tables, and if not adds them.

4. When an existing VC is deleted, removes this VC from the list of VCs to be polled, but
does not remove the hosts connected to it from the tables.

2.2.4.2 Non-RMON MIB Support
The probe supports the non-RMON atmHostTimeTable. This table is indexed by the same
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* WD 97/ 35405
PCT/ 1 L97/ 00079

t he Host Top N nechanism i.
To support the Top N functionality for the ad

"host TopNTabl e.

count ers provW@R13BPSt he non- RMON additions to the RMON M B'
sone new val ues are added to host TopNRat eBase.

The AI\/D\I probe typically supports all

e.: [err] hostTop

t abl es
NCont r ol Tabl e,

‘requi red by
[err]

di ti onal
LTS,

The val ues Rat eBase val ues

defined in the standard RMON M B are not supported. The val ues which are

added to hOSt{B@E&Pﬂtﬁ@Rﬁ@ﬁ%@stM%ﬂle hind §s|GRAME

TopNI nCel | s(102) [err]

hosTopNQut Cel | 's(103) |

err

the RMORHobtConsrbiTable.
host TopNQut Ubr Cel | s(104)

[err] hostTopM%@Wh&bm@mfﬂwﬁ?ﬂmwmt Rt Vbr Cel |'s (106) [err]

host TopNQut Nrt
host TopNQut Lane
maxi mum of 30 h
typically trigg
created in the

0" op NStatIStICS :
_I;_j_%gr' Ths..cal.lg
Mpeellsone of the follow

0]

"I "'

?syplcally I|m

haooens 1 Ava

Prr
fced to a
htistics i s

Id entry is

[EhitlCellst r ol Table, with ti

meRemai ni ngferr] 0

2. The val ue

of timeRemai ni ng

DuBbiglentry i s changec

to a non-zero va

ue. NOTE: :

The follow ng i
maxi nrum si ze of

®NitAbiCells SPECITIC | SSueg

are typically ut

lized: 1. The

3

T_m}@gm;pl carty pe

U hosts. IT a nm

ager requests

30 by the
eRemai ni ng
ved val ue for

nor e,
agent .
reaches 0, and
host TopNTi meRe
30 WO 9
PCT/ 1 L97/ 00079

Qiﬂ W%Nbfa'ﬂ‘[ TUSZe I
‘opNTabl e
LR

'S updat ed onI\
: A \ii(:bﬁcj S o1
8- A OutPnniCélls
OutSignalingCells
InLaneCells
OutLaneCells
OutLane802Dot3DataDirectCells
QutLane802Dot3MulticastCells
Outlane802DotSDataDirectCells
OutLane802Dot5MulticastCells
OutLaneConfigControlCells
ActiveVcs
UbrVes
AbrVcs
NonRtVbrVes
RtVbrVcs
CbrVes
InPointToMultipointVcs
OutPointToMultipointVes
PnniVcs
SignalingVcs
Lane802Dot3DataDirectVcs
Lane802Dot3MulticastVes
Lane802Dot5DataDirectVcs
Lane802Dot5MuticastVcs
LaneConﬁ}AndContrchs

R
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24.
28,
26.
27.
28,
29.
30.
31.

2.2.4. ATM Host Top N
ATM Host Top N provides an agent based sorting mechanism on the data found for ATM
hosts. This is done using the standard RMON MIB and non-RMON additions to it.
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‘Attenpts to set values smaller than this are rejected by a badVal ue
response 4. The item host TopNG antedSi ze typically reports the exact
nunber of hosts that are collected in the host TopNReport. This neans
that the value of this item may change after the report has been
created. 2.wWohrAs40kel ationship Between Tables The fol | ow neCT/BI9Z00ENShi p
bet ween the host table and the host TopN table can typically be inplenented:
Change to Host Tabl e Result in host TopN Result in host TopN table

control tabl - valid.-> invalid -t el ni ng, - > 0. . - does
ot change. - The AMOY gicbg vpicafly sehrerts i pbfes reduited by iElost 42 N, Bechenisote

- under Cr eat isOfpstPopNUeRtrofFable, NO Change. - No change.

Change to Host TopN Result in host TopN tabl e

control Tabl @ hostTopNTable. - valid -> underCreation. - Rel evant
entries del et ed.

- any st at usTe supportcthe Top N fulRetienalitytfortheraddiional counters provided by the non-RMON
deleted. 2.2.5. AT st [ e ATM t Matrix is provided by .the
RVN e i SHEBe et BRON, MPS o Ebymc e 36 "Yopesn 8o el e
mat ri X gr ouphostTopNRaleBasd. The!vValueCRatdBakd ailhes défined in'BHer itandpFPRMON MIB are
mat ri xDSTable 1n addition, the, probe supports the non- RMON anonMatri x

SDTabl e.  Stpatisupnasted, Theyalues whichaza added to festZopNiateligseare:he sum of t he
which are tys ATIBMIEIERT 1" or every seseion are defined below
31 e hostTopNinCelis(102)
o hostTopNOutCells(103)
@ hostTopNOutUbrCelis(104)
& hostTopNOutAbrCells(105)
o hostTopNOutRtVbrCells(106)
® hostTopNOutNrtVbrCells(107)
@ hostTopNOutCbrCells(108)
o hostTopNOutLaneCells(109)
Top N statistics are typically fimited to a maximum of 30 hosts.
Trigger:
The collection of Host Top N statistics is typically triggered when one of the following
happens:
1. A valid entry is created in the hostTopNControlTable, with timeRemaining+0.
2. The value of timeRemaining in a valid entry is changed to a non-zero value.
NOTE: The following implementation specific issues are typically utilized:
1. The maximum size of the report may typically be 30 hosts. If a manager requests more,
the value of hostTopNGrantedSize is typically set 1o 30 by the agent.
2. The HostTopNTable is updated only when hostTopNTimeRemaining reaches 0, and
then remain s frozen.
3. The minimum allowed value for hostTopNTimeRemaining is typically 10 seconds.
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* WO 97/ 35405
PCT/ 1 L97/ 00079
Not es

MB item

mat ri xPkt s

matri XErrors

anonMatri xTotal Cel | s

Met hod of conputation

rratrixOctets

‘mat ri xPkt s*53 Al ways O The foIIo 9
i mpl ement at i oOWQPESHESi ¢ i ssues are can typically be utili zed: P

maxi mum si ze of the Matrix table can typically be limted as defl ned above.
Any sessions over this discovered by the probe are not witten to the
Matri X tables.  2audiigsd5s Yaes fndllr MBFHHIPHE eldonil ol SiaWhie FpohaeD! Cal | y be
the follow ng: gt.slanterfaces |l1;/TabIe | f Sdi{}elflndex ?&lﬁ When t he
AMON probe is 4 n’{h«rméesti’@mrmed&m typisallyl repartsthe oxast gumeber of hosts that are

mat ri xCont r ol Tab [J]Q.U@J; Vaflel G QMH% s for
all the sessi onsL(\%l 8% ik ac?l ve a‘hknﬁﬁxeﬁ{s éﬁi‘%tamtehat s?@én:ﬁe?nag_ g

t abl es are updat aerdlxereport hasbeerwreatedsi on is identified, i:e., when a new
VCis created and the 2 hosts conmmunicating on this VC are not already

listed in the [ . 1 an existing session is disconnected
for any reaso%‘,ri"a‘*l‘{‘l?‘g"th%'fd:‘1 ?}%Vég"?mﬁ]t RMON Matrix tables, and the
counters for I §.entr n.froze

sessi on beconé'gegfglf’wg s}"gtb@? ?P??EM'&

he
lﬁfh{)g‘eg‘(} %3@7%8%’?‘?@!':9& ng
t he previ oughplerhédéen counters. Trigger: The collection of ATM Matri x

Statistics is triggered when a valid is created in the rratrleontroITabIe

AMON Pr obe ACt'GWT ? e, pr obe
perfornms the folfl owm gactlons 1 . for
each of them cr qate 1U14.Ty1||L|UTrD.7IA.| aoTE Aﬁl‘lru poTT al |
VCs to update tHé %5?“8 nters. | { (EERemquirg 7 0. o "r‘?{)?@ﬂﬁ%tatloh
i ssue, and pol | il ->aynderd e ;é%‘,ﬁg : in
response to an 1 id. | - No change. - No change.
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Change to HostTopN Result in hostTopN table
control Table
- valid -> underCreation. | - Relevant entries
deleted.
- any status -> invalid, - Relevant entries
deleted.
2.2.5. ATM Host Matrix

The ATM Host Matrix is provided by the RMON .Matxix group. The probe supports all
tables defined in the RMON MIB’s matrix group, i.e.:

* matrixControlTable

o matrixSDTable

* matrixDSTable

In addition, the probe supports the non-RMON amonMatrix SDTable.

Statistics regarding a session are computed as the sum of the traffic on all VCCs between
the 2 hosts. The contents of the MIB counters which are typically collected for every session
are defined below:
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WD 97/ 35405
PCT/ 1L97/ 00079 3. Wien a new VC is created, checks if this session is
already in the table, and if not adds it. 4. Wien an existing VCis
del eted, renoves this VC fromthe |ist of active VCs, but does not
renove the sewsomssgefi ned by this VC fromthe RMON tabl es. PQI/M93/00079
Non- RMON M B Support The probe supports the non- RMON at mvatri xSDTabl e.
This table is indexed by the sanme indices as the RMON Mari xSDTable, and is
created by th ' ' '

& 11
| oy, 1 tyP‘lbOllly

col | ected” ar e item B it ethod of computation tes

Total Cells {matrigPkts\br Col| g monMiatrixTotalCells 4 nRtVbrCells
5. Rt Vbr Cel | pmatrixOctets mgixPkts®530 in V1.3 of tlhe 6.
CbrCells matrixBaorsCel | s 8. | Alvagpal i ngCel | s 9. LaneCells
2.2.6. Genera'fmﬁrb%m all AIMTreratea .

applications ' : \ethehd : | del i . t Stats, ATM
Host Stats, gﬁgrﬁ@mﬁ%@l l\/at??ifsﬁlgeg%hkéﬁtﬁﬁat@?l?ﬁg%'g evant M B tabl es
when a new erk Thy maximiing size of tht Matrixctable zam typidally be liitedi as defined tabove. \Ady

This typically_h At : Wh t '
Rt ivar od. al | SBRBBNE i SREvER3 BY e siplelnce R P i Vel and
the table is J whéi dhtaBGfkcé Oof Othe aimtttitContiosTab®é mhy pically ebe atHee Folovdiag! Ve

on the switch. [err] Wen a new VC s created the relevant MB tables are
updated to inc nigrfpcesdifableiffnmifladex, s cover ed when this happened: hosts

s cohi o, YRR GRS s A Bk SR U B n i,
Wi th each ot hetheSD andPStables #re initialized with entries for all the sessions which are actiye on
33 the switch at that time.

4. The tables are updated whenever a new session is identified, i.e,, when a new VC is
created and the 2 hosts communicating on this VC are not already listed in the matrix
tables.

5. When an existing session is disconnected for any reason, it is not removed from the
RMON Matrix tables, and the counters for this entry remain frozen with their last values.

If this session becomes active at a later time, the probe continues counting using the

previously frozen counters.
Trigger:
The collection of ATM Matrix Statistics is triggered when a valid is created in the
matrixControlTable.

AMON Probe Actions:
When an ATM Matrix collection session begins, the probe performs the following actions:

1. Scans the list of existing VCs, and for each of them creates an entry in the matrixTable.

2. Periodically polls all VCs to update the matrix counters. (Note: this is an
implementation issue, and polling of all VCs may be performed in other fashions, €.g., in
response to an SNMP get request).
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PCT/ 1 L97/ 00079 Wen a VC is renoved fromthe swtch, the entries
pertaining to that VC are typically treated as follows: 1. ATM Hosts are
‘not renoved fromthe RMON and non- RMON host tables, 2. ATM Sessions are not
removed from WRSTRSE®S Matri x tables and the non-RVON t abl es PCT{EPOY 01 t
I's renoved or added to the switch, the port tables are updated to refl ect
the status of the switch. 2.3. Interfaces to Gther Switch Functions This

section descri ?emi%ﬂ id%Wé?ﬁﬁ b4, RS iff Rl sbdipnRalRady MANEabk; and i€Rbt A0

740 ATM swi tch and conmerci a avallable from Madge Networks Ltd., Atidim
Technol ogy Park, itBui | di ng 3, TeI Aviv 61131, Israel, and is typlcally

different for gt icatd

o Cerent for A S RIS T e G YR R P AR, R
a preferred int enbaremobethonesiofdelinaltsy thisevC Wotrcthe RMONItatsést ated in Fig 8.

3. Non-RVMON M B Exarrpl es of the information that can be coll ected by AMON

are descri bed 4. ATM Switch Statlstlcs anon OBJECT
| DENTI FI ER : 391‘\/5%&3 @@‘N %%ﬂ‘%ﬁ& ats OBJECT | DENTI FIER ::= {anion 1}
- Statistics overall traf n t.ch. table
provi des stati é”o“H PPYfEs @Fﬁ?@?&@@% {;&9#@9 %aﬁm °‘Fﬁ’é’ Z

probe col | ect sndi&es@mmﬁaﬁeixsmme;mcmmpw bﬂmi;@édoﬁys

OBJECT- TYPE SYNTAX Counter = ACCESS read-only STATUS nandat ory

DESCR!I PTI ON " Tithe cownters whinhisss typicaliy ealleeted areihi ch™ t he probe coul d not count
cell s due to | ack of resources.

34 MIB item Notes
Total Cells
UbrCells
AbrCells
NonRtVbrCells .
RtVbrCells Will be 0 in V1.3 of the
C740.

Ll Bl Bl L bt

CbrCells
PaniCelis
SignalingCells
LaneCells

bl el i

2.2.6. General - Updating Lists in MIB Tables
For all ATM related applications which contain lists of entities (i.e., ATM Port Stats, ATM

Host Stats, and ATM Host Matrix) the agent updates the relevant MIB tables when a new

entity is discovered - i.e., a new host, session, port or VC, This typically happens in two

cases:

* When a control entry is activated, all the VCs active on the switch at the time is scanned,
and the table is initialized to contain the list of alt entities already active on the switch.

* When a new VC is created the relevant MIB tables are updated to include any new
entities discovered when this happened: hosts - if the VC is used by hosts that are not
already in the table, and sessions - if the VC is between two hosts that are not yet
communicating with each other via the switch.
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PCT/ 1L97/ 00079 Note: 1. this nunber is not related to the nunber of cells
dropped by the switch itself due to congestion situations. 2. this nunber
I's not necessarily the nunber of cells dropped; it is just the nunber of
times this copdistafps has been detected.” ::= { anonSw t cRETALY /08079
anonSwi t chDr opFr aneEvent s OBJECT- TYPE SYNTAX Count er ACCESS read-only
STATUS nandat ory DESCRI PTION "The total nunber of events in which the
probe coul d t co .LAN enyl atign fr.a due.to lack of .re rces..,
Note: 1.t NYRenc, ML is Temayey fom) thectpiich PiceTRustoRFTaEMnE T LS P pigal,
the switch iteglell afflotve: CcOnNgestion or early packet drop. 2. this nunber
is not necessarily the nunber of frames dropped; it is just the nunber of

times this condvTM Slostsate notsemovedifean the RMON and non-RMO¥hestdables hSt at s 2}

STATUS mandatory M SeApaart ot femped BOpd the RUBAF iy, it e F spfikpioN,

bad HEC cel | s sablescel | s dropped by the switch) received by the switch,"”
.= {anonSwitchStats 3} anonSw tchBadHecCel | s OBJECT- TYPE
When a port is removed or added to the switch, the port tables are updated to reflect the

status of the switch.

2.3. Interfaces to Other Switch Functions

This section describes an interface suitable for the Madge (NAME OF..) Collage 740 ATM
switch and commercially available from Madge Networks Ltd., Atidim Technology Park,
Building 3, Tel-Aviv 61131, Israel, and is typically different for other commercially available
switches.

The AMON application interfaces with a number of switch functions. A simplified block
diagram of a preferred interface between AMON and the switch is illustrated in Fig. 8.

3, Non-RMON MIB

Examples of the information that can be collected by AMON are described by the following
MIB:

2.4. ATM Switch Statistics
amon OBJECT IDENTIFIER ::= { madge 13 }

amonSwitchStats OBJECT IDENTIFIER ::= { amon 1 }

— Statistics on the overall traffic traversing the ATM switch.
— This table provides statistics on the traffic traversing the
- ATM switch. The AMON probe collects these counters at
— all times,

amonSwitchDropCellEvents OBJECT-TYPE
SYNTAX Counter
ACCESS read-only
STATUS mandatory
DESCRIPTION
"The total number of events in which the probe could not count cells due to lack of resources.
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* SYNTAX Count er ACCESS read-only STATUS nandat ory DESCRI PTI ON " The
total nunber of bad HEC cells received by the switch." o=
anonSwitchStats 4 } anonSwi t chDroppedCel | s OBJECT- TYPE SYNTAX Count er
"ACCESS read-only STATUS nandat ory
35 \GvO §1/35d05 PCT/IL97/00079
PCT/ 1 L97/ 00079 DESCRI PTION "The total nunmber of cells dropped by the
svvi tch due to congestion conditions in the switching fabric."
: ={ anonSwi tcm‘at S 5} am)nvai tchUbr Cel | s OBJECT- TYPE SYNTAX Count er

ACCESS rad- onl y t%%mber SCRI PTI ON " The t ot al nunber of
good ATM cel | g ng the UBR service. o=
anonSwi tchSta t CT- TYPE SYNTAX Count er

c|
ACCESS r ead- or;m JokapicR! PTION " The total number of
good ATM cel | %%Mﬁm g t he ABR service.” ]
amonSwi t chSt a%

= { amonSwitchStats 1 }

amonSwitchDropFrameEvents OBJECT-TYPE
SYNTAX Counter
ACCESS read-only
STATUS mandatory
DESCRIPTION
"The total number of events in which the probe could not count LAN emulation frames due to lack
of resources.
Note:
1. this number is not related to the number of
frames dropped by the switch itself due to congestion
or early packet drop.
2. this number is not necessarily the number of frames
dropped,; it is just the number of times this condition has
been detected.”
= { amonSwitchStats 2 }

amonSwitchTotalCells OBJECT-TYPE
SYNTAX Counter
ACCESS read-only
STATUS mandatory
DESCRIPTION
"The total number of ATM cells (including bad HEC cells
and cells dropped by the switch) received by the
switch.”
= { amonSwitchStats 3 }

amonSwitchBadHecCells OBJECT-TYPE
SYNTAX Counter
ACCESS read-only
STATUS mandatory
DESCRIPTION
"The total number of bad HEC cells received by the switch.”
= { amonSwitchStats 4 }

amonSwitchDroppedCells OBJIECT-TYPE
SYNTAX Counter

ACCESS read-only
STATUS mandatory
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amonSwi t chNonRt Vbr Cel | s OBJECT- TYPE SYNTAX Count er ACCESS read-only
STATUS nandat ory DESCRI PTI ON "The total nunber of good ATM cell s
transmtted by the switch using the non real-tinme VBR service." M
anonSwit chStats 8} anonSwit chRt Vbr Cel | s OBJECT- TYPE SYNTAX Count er
ACCESS r ead- omby73s54065TATUS nmandat ory DESCRI PTI ON " The t ot adctmshenorof
good ATMcells transmtted by the switch using the real-tinme VBR service."
.= { amonSwitchStats 9 } anonSwi tchCbrCells OBJECT- TYPE SYNTAX Count er
CCESS r ead- onl US mandat ory DESCRI PTI ON "The total nunber of

good ATM cel |, %;gﬁéﬁg d the switch using the CBR service." . ::={
am)nSvm'tchSt%;g Rum r@ﬁ%@ﬁ%ﬂ%@”@ ons in the switching
36 97/ 354§5
PCT/ 1L97/ 00079 " { Mﬁnt er ACCESS read-only STATUS nmandat ory
DESCRI PTI ON " IQ?S ﬁ‘Bii d cells transmtted by the switch on
PNNI connecti OQ?NTAX@%(?% zag";;rrdéfﬁggf?chSt ats 11 }
" ACCESS read-only
STATUS mandatory
DESCRIPTION

"The total number of good ATM cells transmitted by the switch using the UBR service.”
= { amonSwitchStats 6 }

amonSwitchAbrCells OBJECT-TYPE
SYNTAX Counter
ACCESS read-only
STATUS mandatory
DESCRIPTION
"The total number of good ATM cells transmitted by the switch using the ABR service."
== { amonSwitchStats 7 }

amonSwitchNonRtVbrCells OBJECT-TYPE

SYNTAX Counter

ACCESS read-only

STATUS mandatory

DESCRIPTION -
"Tht.a total number of good ATM cells transmitted by the switch using the non real-time VBR
service.”

== { amonSwitchStats 8 }

amonSwitchRtVbrCells OBJECT-TYPE
SYNTAX Counter
ACCESS read-only
STATUS mandatory
DESCRIPTION
"The total number of good ATM cells transmitted by the switch using the real-time VBR service.”
= { amonSwitchStats 9 }

amonSwitchCbrCells OBJECT-TYPE
SYNTAX Counter
ACCESS read-only
STATUS mandatory
DESCRIPTION
"The total number of good ATM cells transmitted by the switch using the CBR service.”
:= { amonSwitchStats 10 }

amonSwitchPnniCells OBJECT-TYPE
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= amonSw t chSi gnal i nCel I s OBJECT- TYPE SYNTAX Count er ACCESS read-only
STATUS nandat ory DESCRI PTI ON "The total nunber of good cells transmtted
by the switch on signaling connections."” .= { anonSwitchStats 12 }
‘amonSwi t chLaneCel | s OBJECT- TYPE SYNTAX Count er ACCESS r ead- onl

STATUS mandat wi0,7/3540BESCRI PTI ON " The total nunber of good LANECTALTARN0T
switched by the switch." .= {anonSwi tchStats 13}

anmonSwi t chLane802Dot 3Dat aDi rect Cel | s OBJECT- TYPE SYNTAX Count er

ACCESS r ead- onlm@ S mandat ory DESCRI PTI ON "The total nunber of

10

good cells tranmgg iy he switch on LANE 802.3 data direct

connecti ons. m,{dg‘gB,nSvm tchStats 14} _
anmonSw tchLaneWﬁl cast Cel | s OBJECT- TYPE SYNTAX Count er ACCESS
read-only — erheqdePniiii8f 3bd cells trddsenisekdl bylthé Dhitcll BE ma&mwmeg of good

celI's transm tteds fyonshfaSithd @ t 0 LANE 802. 3 BUSes
anonSwi t chSt at s 1% } anonSwi t chLane802Dot 5Dat aDi rect Cel | s OBJECT- TYPE
SYNTAX Count efmonSwidtéiSizRslinCadoBEOr-TYPES TATUS mandat ory DESCRI PTI ON " The
total nunber of sEPAXECRUAeE transmitted by the switch on LANE 802.5 data
di rect connect i ROGESS read-only : : = {anonSwi tchStats 16}
37 STATUS mandatory

DESCRIPTION

*The total number of good cells transmitted by the switch on signaling connections."
;= { amonSwitchStats 12 }

amonSwitchLaneCells OBJECT-TYPE
SYNTAX Counter
ACCESS read-only
STATUS mandatory
DESCRIPTION
"The total number of good LANE cells switched by the switch.”
2= { amonSwitchStats 13 }

amonSwitchLane802Dot3DataDirectCells OBJECT-TYPE
SYNTAX Counter
ACCESS read-only
STATUS mandatory
DESCRIPTION
"The total number of good cells transmitted by the switch on LANE 802.3 data direct connections.”
.= { amonSwitchStats 14 }

amonSw:tchLane802Dot3MulncastCells OBJECT-TYPE
SYNTAX Counter
ACCESS read-only
STATUS mandatory
DESCRIPTION
"The total number of good cells transmitted by the switch to LANE 802.3 BUSes.”
o= { amonSwitchStats 15 }

amonSwitchLane302Dot5DataDirectCells OBJECT-TYPE
SYNTAX Counter
ACCESS read-only
STATUS mandatory
DESCRIPTION
“The total number of good cells transmitted by the switch on LANE 802.5 data direct connections.”
= { amonSwitchStats 16 }
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PCT/1L97/ 00079 anmonSw t chLane802Dot SMul ti cast Cel | s OBJECT- TYPE SYNTAX
Count er ACCESS read-only STATUS mandat ory DESCRI PTION " The total
_nunber of good cells received by the switch from LANE 802. 3 BUSes. "

c:= {anonSwi t sWo#7asees1 7}  anonSwi t chLaneConfi gControl Cel | s OBa€Efii-97/¥btze
SYNTAX Count er ACCESS read-only STATUS nandat ory DESCRI PTION "The
total nunber of good cells transmtted by the switch on LANE confi guration

and control conréection . g = | ] ats 18}
anonSwi t chTot 31" 8%11)‘1% %EB M\?ﬁ#%( Count er ACCESS
read-only S S r%?‘é‘f'ory DESCRI PTI ON "The total anount of bandw dth
al l ocated by th Wlfa mﬂ% Kbps. " .= { anonSwitchStats 19 }
anpnSwi t chAbr Bk ECT- TYPE SYNTAX Count er ACCESS read-only
STATUS nmandat " ohal nt. Aaf. I.dthh al l ocated by
the switch fo?%ﬁ@,‘.‘ -ﬁ%%@pgsﬁ%%s@i&%&»}oﬁ&ﬁ%%s 20 }

Vb

anonSwi t chNonRt Vbr Bwi Iotl(;:at edﬁch_%JECT- TYPE SYNTAX Count er ACCESS

read-only amdn SR cﬁﬂéﬁéﬁ’r cdiF . 'The total anmount of bandw dth
all ocated by th a dré‘c')%dreaﬁlberrg Igtraffic, i n Kbps." ]
anonSwi t chSt at SA@¢rss read-only

STATUS mandatory

DESCRIPTION
"The tot.al number of good cells transmitted by the switch on LANE configuration and control
connections.” . :

= { amonSwitchStats 18 }

amonSwitchTotalBwAllocated OBJECT-TYPE
SYNTAX Counter
ACCESS read-only
STATUS mandatory
DESCRIPTION
"The total amount of bandwidth allocated by the switch, in Kbps."
= { amonSwitchStats 19 }

amonSwitchAbrBwAllocated OBJECT-TYPE
SYNTAX Counter
ACCESS read-only
STATUS mandatory
DESCRIPTION
"The total amount of bandwidth allocated by the switch for ABR traffic, in Kbps."”
= { amonSwitchStats 20 }

amonSwitchNonRtVbrBwAllocated OBJECT-TYPE
SYNTAX Counter
ACCESS read-only
STATUS mandatory
DESCRIPTION
"The total amount of bandwidth allocated by the switch for non real-time VBR traffic, in Kbps."
= { amonSwitchStats 21 }

amonSwitchRtVbrBwAllocated OBJECT-TYPE
SYNTAX Counter
ACCESS read-only

STATUS mandatory
DESCRIPTION

"The total amount of bandwidth allocated by the switch for real time VBR traffic, in Kbps.”
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- amonSwi t chRt Vbr BwWAI | ocat ed OBJECT- TYPE SYNTAX Count er ACCESS
read-only STATUS nandat ory DESCRI PTI ON "The total anount of bandw dth
all ocated by the switch for real time VBR traffic, in Kbps."

*38 WD 97/ 35405

PCT/ 1 L97/ 0007 W0 9735405: ={ anonSwi tchStats 22 } anonSwi t chCor BREIHSZAEY
OBJECT- TYPE SYNTAX Count er ACCESS read-only STATUS nmandat ory
DESCRI PTI ON " The tot al am)unt of bandwi dth allocatod by the switch for CBR
traffic, in Kbps.' nSwi tchStats 23}

2.5. ATM Port Stat{m?“c PortStatistics OBJECT | DENTI FI ER : = {anon
2} - Statisti kLl 0?5@&? g each of the switch's - physi cal
ports. The A M &tk eCtS these g'gggters -at all tines.

anonPor t Tabl e 0“;1 SYNTAX SEQUENCE OF AnpnPort StatsEntry

ACCESS not - acceggl: , € m RIATUS nandat ory DESCRI PTION "A |ist of port
entries. Each- e%&mﬁl ns statistical data

"The total amount of bandwidth allocated by the switch for CBR traffic, in Kbps."
= { amonSwitchStats 23 }

2.5. ATM Port Statistics

amonPortStatistics OBJECT IDENTIFIER ::= { amon 2 }

- Statistics on the traffic traversing each of the switch’s
— physical ports. The AMON probe collects these counters
~- at all times.

amonPortTable OBJECT-TYPE
SYNTAX SEQUENCE OF AmonPortStatsEntry
ACCESS not-accessible
STATUS mandatory
DESCRIPTION
"A list of port entries. Each entry contains statistical data
pertaining to a single physical port on the ATM switch. An
entry is maintained at all times for each of the ports that exist in the hub. The table is automatically
updated for
hot-swappable ports that are added to or removed from
the switch, "
== { amonPortStatistics 1 }

amonPortStatsEntry OBJECT-TYPE
SYNTAX AmonPortStatsEntry
ACCESS not-accessible
STATUS mandatory
DESCRIPTION

"A collection of statistics for a particular port,”
INDEX { amonPortNumber }
== { amonPortTable 1 }

ATMPortStatsEntry::= SEQUENCE {

atmPortNumber INTEGER,
amonPortInCells Counter,
amonPortOutCells Counter,
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pertaining to a single physical port on the ATMswitch. An entry is

mai ntained at all times for each of the ports that exist in the hub. The
table is automatically updated for hot-swappable ports that are added to or
renoved fromthe switch. " ::= {anmonPort Statistics 1}

anonPor t St at Sfpbr3s46BIECT- TYPE SYNTAX AnmonPort St at sEntry pcTACSRGES

not - accessi bl e STATUS nandat ory DESCRI PTION "A col | ection of

statistics for a particul ar port | NDEX {anonPort Nunber } o=
anonPort Tabl e 1} AT o $ggl_:[{;try SEQUENCE { at mPor t Nunber
| NTEGER SRRt rc""““" Count er,

anonPort Qut Cel | s a"‘“ﬂ u ?‘@fe'

39 VO 97:3;5:{831‘“”’@“5

PCT/ 1 L97/ 00079 l adk%‘&'@e?fl S Count er ,
anonPor t | nUbr Cel | §m nPort | nAbrCell s Counter,
anonPort | nNonRtVb anonPort I nRt Vbr Cel | s Counter,

anonPor t | nChr Cel | &mO tt | nPoi nt ToPoi nt Cel | s Count er,

amoPor t | nPoi nt To "., g ,, & er, ’ anmouPor t | nPnni Cel | s
Counter, ampiEQy L Qs _s ' : ?f Counter,
am)nPort | nLane802D0t 34t abi' | C}
amonPortinLane a%\i ounter,
anmonPort I nLane802D0t 3, - SIDEE Myt otinter,

anmPorﬂnLaneBOZDotSDataDnrecthﬂs Counter,
amonPortinLanz802Dot5SMulticastCells Counter,
amonPortLaneConfigControlCells Counter,
amonPortActiveVes  INTEGER,
amonPortUbrVcs INTEGER,
amonPortAbrVes INTEGER,
amonPortNonRtVbrVcs INTEGER,
amonPortRtVbrVes INTEGER,
amonPortCbrVcs INTEGER,
amonPortPointToPointVes INTEGER,
amonPortPointToMultipointVcs INTEGER,
amonPortPaniVes INTEGER,
amonPortSignalingVcs INTEGER,
amonPortLane802Dot3DataDirectVes INTEGER,
amonPortLane802Dot3MulticastVes  INTEGER,
amonPortLane802DotSDataDirectVes INTEGER,
amonPortLane802Dot5MulticastVes INTEGER,
amonPortLane802Dot5ConfigControlVes INTEGER

3

atmPortNumber OBJECT-TYPE
SYNTAX INTEGER
ACCESS read-only
STATUS mandatory
DESCRIPTION
"The number of the monitored port. This number will have the value 16(S-1)+P, where S is the slot
number and P is the
port number in the slot."
= { amonPortStatsEntry 1 }

amonPortInCells OBJECT-TYPE
SYNTAX Counter
ACCESS read-only
STATUS mandatory
DESCRIPTION
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- anonPor t | nLane802Dot 5Dat abi rect Cel I s Count er,

anmonPor t | nLane802Dot 5Mul ti cast Cel | s Counter,

anonPort LaneConfi gControl Cel | s Counter, anonPort Acti veVcs | NTEGER,
"amonPor t Ubr Vcs | NTEGER, armonPor t Abr Vcs | NTEGER

amonPor t NonRt Wy %7635405 | NTEGER, amonPort Rt Vbr Ves  RGI{RROF079
anonPort Cbr Vcs | NTEGER, anonPor t Poi nt ToPoi nt Vcs | NTEGER,
anonPort Poi nt ToMul ti poi nt Vcs | NTEGER, anonPort Pnni Vcs | NTEGER,
anmonPor t Si gnabhod¥ase: LB 6 ing (AARECQLA) ane802Dot 3Dat aDi r ect Vcs

| NTEGER, zmé‘?m gﬁ%@% e hing e NTEGR

anmonPor t Lane802L behSEdyS | NTEGER,

anonPor t Lane802Dot 5Mul ti cast VCs | NTEGER,

anonPor t Lane8ggiipbréattisod@Eoreres | NTEGER  at nPor t Nunber OBJECT- TYPE
SYNTAX | NTEGER syREAkeaunaad- onl y STATUS mandat ory DESCRI PTI ON " The
nunber of the nRecESS Res-Hyt- This nunber will have the value 16(S-1)+P,
where S is the stATUSHERRInANd P is the port number in the slot.” M
anonPor t St at SEnpggcRipTiIoONPort I nCel | s OBJECT- TYPE ~ SYNTAX Count er

ACCESS r ead- offy¢ numbel 6f MPMREBIRRLINdD, bad HIESCEISyT! ON
40 WehrRikt 28 B¥e switch via this port.*
PCT/ 1 L97/ 00079 := { amonPortStatsEntry 3 }

amonPortinBadHecCells OBJECT-TYPE
SYNTAX Counter
ACCESS read-only
STATUS mandatory
DESCRIPTION
"The number of bad HEC cells received by the switch through this port.”
= { amonPortStatsEntry 4 }

amonPortlnUbrCells OBIECT-TYPE
SYNTAX Counter
ACCESS read-only
STATUS mandatory
DESCRIPTION
"The number of good ATM cells received by the
switch via this port using the UBR service.”
== { amonPortStatsEntry 5 }

amonPortlnAbrCells OBJECT-TYPE
SYNTAX Counter
ACCESS read-only
STATUS mandatory
DESCRIPTION
"The number of good ATM cells received by the
switch via this port using the ABR service."
:= { amonPortStatsEntry 6 }

amonPortinNonRtVbrCells OBJECT-TYPE
SYNTAX Counter
ACCESS read-only
STATUS mandatory
DESCRIPTION
“The number of good ATM cells received by the
switch via this port using the Non Real-time VBR service.”
= { amonPortStatsEntry 7 }
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" The nunmber of ATM cells (including bad HEC cells) received by the swtch
via this port." .= { anonPortStatsEntry 2 } anonPortQutCells

OBJECT- TYPE SYNTAX Count er ACCESS read-only STATUS nandat ory
DESCRI PTI ON "The nunber of ATMcells (including bad HEC cells) transmtted
by the swi t civodrmsdosi s port." :: = { anonPort StatsEntry 3PGTAL9IT/00079
anonPort | nBadHecCel | s OBJECT- TYPE SYNTAX Count er ACCESS read-only
STATUS nandat ory DESCRI PTI ON "The nunber of bad HEC cells received by

the switch through this port." ;.= { anmonPort StatsEntry 4 }

anonPor t | nUbr Cel %_W%I\WAX Count er ACCESS read-only
STATUS mandat'¢] A nunber of good ATM cells received by
the switch via L/ Oy usi ng the UBR servi ce. = {

anonPort St at SEQX IS {aadyoNPor t I nAbr Cel |'s OBJECT- TYPE SYNTAX Count er

ACCESS r ead- 0nfVeenrpehi nmandat ory DESCRI PTI ON " The nunber of good ATM
cells recei vigql Dy M«Lﬁb‘ Wt usi ng the ABR service. c= |
anmonPor t St at g/ =V ) Gell s OBJECT- TYPE SYNTAX

Count er ACCESS, S A mandat ory DESCRI PTI ON " The nunber
of good ATM cell$ recelve

amonPortInCbrCells OBIECT -TYPE
SYNTAX Counter
ACCESS read-only
STATUS mandatory
DESCRIPTION
*The number of good ATM celis received by the
switch via this port using the CBR service.”
= { amonPortStatsEntry 9 }

amonPortInPointToPointCells OBJIECT-TYPE
SYNTAX Counter
ACCESS read-only
STATUS mandatory
DESCRIPTION
"The number of good ATM cells received by the
switch via this port on point to point connections.”
.= { amonPortStatsEntry 10 }

amonPortInPointToMultipointCells OBJECT-TYPE
SYNTAX Counter
ACCESS read-only

STATUS mandatory
DESCRIPTION

*The number of good ATM cells received by the
switch via this port on point to point connections."
= { amonPortStatsEntry 11 }

amonPortinPaniCells OBJECT-TYPE
SYNTAX Counter
ACCESS read-only
STATUS mandatory
DESCRIPTION
"The number of good cells received by the switch via this port on connections used for PNNL."
= { amonPortStatsEntry 12 }

amonPortInSignalingCells OBJECT-TYPE
SYNTAX Counter
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-switch via this port using the Non Real -tine VBR service." o=

anonPort Stat sentry 7} 41
WD 97/ 35405
*PCT/ 1L97/ 00079 amonPort I nRt Vbr Cel | s OBJECT-TYPE  SYNTAX Count er

ACCESS r ead- omey97358B8ATUS nandatory  DESCRI PTI ON "The number PERAETAE07RTM
cells received by the switch via this port using the real-tinme VBR
service." .= { anmonPort StatseEntry 8 } anonPortlnCbrCells OBJECT- TYPE
SYNTAX Count er Acées&rad-bmpd- only STATUS nandat ory DESCRI PTI ON " The
nunber of good SFATUShsdatoreei ved by the switch via this port using the CBR
service." - pESCREPTOIOMROr t St at sEntry 9}  anonPort | nPoi nt ToPoi nt Cel | s
OBJECT- TYPE  *Th2 WhHhboK of gbad talk received Bl Switcina bislpynt on conledfibis ussdfolalippsling.
DESCRI PTI ON " The= f usibtPortStsBRAA3ATM cel | s received by the switch via this
port on point to point connections.” ::={ anonPortStatsEntry 10 }
anmonPor t | nPoi aidnPiiinl ane802Dicf3BataDiredt0sCTOBYECE-TYPESYNTAX Count er
SYNTAX Counter
ACCESS read-only
STATUS mandatory
DESCRIPTION
"The number of good cells received by the switch via this port on LANE 802.3 data direct
connections.”
== { amonPortStatsEntry 14 }

amonPortInl ane802Dot3MulticastCells OBJECT-TYPE

SYNTAX Counter

ACCESS rcad-only

STATUS mandatory

DESCRIPTION
"The number of good cells received by the switch via this port on LANE 802.3 multicast
connections.”

= { amonPortStatsEntry 15 }

amonPortInlane802Dot5DataDirectCells OBJECT-TYPE

SYNTAX Counter

ACCESS read-only

STATUS mandatory

DESCRIPTION
"The number of good cells received by the switch via this port on LANE 802.5 data direct
connections,”

= { amonPortStatsEntry 16 }

amonPortinLane802Dot5MulticastCells OBJECT-TYPE
SYNTAX Counter
ACCESS read-only
STATUS mandatory
DESCRIPTION
“The number of good cells received by the switch via this port on LANE 802.5 multicast
connections.”
= { amonPortStatsEntry 17 }
amonPortLaneConfigControlCells OBJECT-TYPE
SYNTAX Counter
ACCESS read-only

STATUS mandatory
DESCRIPTION
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"ACCESS r ead-only STATUS nandat ory DESCRI PTI ON "The nunber of good ATM
cells received by the switch via this port on point to point connections."
;.= {anmonPortStatsentry 11 } anonPortlnPnni Cells OBJECT- TYPE SYNTAX
Count er ACCESS read-only STATUS nandat ory DESCRI PTI ON "The nunber
of good cel | sv@myﬁd by the switch via this port on connecPcComs708®d f or

PNNI . = { anonPortStatsEntry 12 } anonPortlnSi gnalingCells
OBJECT-TYPE  SYNTAX Count er 42
WD 97/ 35405

PCT/ | L97/ 000 #be numbep@ippsizelismerived by the switch viaghisportion IANYE configestion A conirol The
nunber of gdvmeeteqn#s received by the swtch via this port on connections
used for signal {rmonPortStatsEntry lﬁgonPortSt atsEntry 13 }

anmonPor t | nLane802Dot 3Dat aDi r ect Cel | s OBJECT- TYPE SYNTAX Count er

ACCESS r ead- ctiweNes OBIRERJHTEr v DESCRI PTI ON "The nunber of good
cell's recei vedSBYTARINIRGERN via this port on LANE 802.3 data direct
connections. " A€ f:"‘5.'S:""‘{“‘‘?;l‘l'i’bnPortSt atseéntry 14 }

anonPor t | nLanmﬁyi cast Cel | s OBJECT- TYPE

*The number of virtual channels currently active on this

port.”
= { amonPortStatsEntry 19 }

amonPortUbrVes OBJECT-TYPE

SYNTAX INTEGER

ACCESS read-only

STATUS mandatory

DESCRIPTION
"The number of virtual channels currently active on this
port that use UBR service.”

o= { amonPortStatsEntry 20}

amonPortAbrVcs OBJECT-TYPE

SYNTAX INTEGER

ACCESS read-only

STATUS mandatory

DESCRIPTION
"The number of virtual channels currently active on this
port that use ABR service.”

2= { amonPortStatsEntry 21 }

amonPortNonRtVbrVes OBJECT-TYPE

SYNTAX INTEGER

ACCESS read-only

STATUS mandatory

DESCRIPTION
” The number of virtual channels currently active on this
port that use the non real-time VBR service.”

== { amonPortStatsEntry 22 }

amonPortRtVbrVes OBJECT-TYPE

SYNTAX INTEGER

ACCESS read-only

STATUS mandatory

DESCRIPTION
* The number of virtual channels currently active on this
port that use the real-time VBR service.”
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SYNTAX Count er ACCESS read-only STATUS nandat ory DESCRI PTI ON " The
nunmber of good cells received by the swtch via this port on LANE 802.3
mul ti cast connections.” ;.= {anonPort Statsentry 15}

*anonPort | nLane802Dot 5Dat aDi rect Cel | s OBJECT- TYPE SYNTAX COE(S‘/@??’%%%

ACCESS r ead- omio®97/35408TATUS nmandat ory DESCRI PTI ON " The nuni

cells received by the switch via this port on LANE 802.5 data direct
connections.” ;.= {anonPort Statsentry 16}

anmonPor t I nLane802Dot 5Mul ti cast Cel | s OBJECT- TYPE  SYNTAX Count er ACCESS
read-only STATUS nmandat or DESCRI PTI ON "The nunber of good cells

recei ved by thé’=§\/ﬁ"P&?P'\$FaéFE¥‘W%3 bort on LANE 802.5 nulticast connections."
;.= {anonPort Stat sEntry 1, ort LaneConfi gControl Cel | s OBJECT- TYPE
SYNTAX Count RO IS 1% ?%W STATUS nmandatory  DESCRI PTI ON

43 WO
NaePiler of good cells received by the switch via this
QU and control connections."

PCT/ 1 L97/ 00079 A
port on LANE c
* The number of virtual channels currently active on this
port that use CBR service.”
:= { amonPortStatsEntry 24 }

%’r

amonPortPointToPointVecs OBJECT-TYPE
SYNTAX INTEGER
ACCESS read-only
STATUS mandatory
DESCRIPTION
“The number of point-to-point virtual channels connected to this port.”
= { amonPortStatsEntry 25 }

amonPortPointToMultipointVecs OBJECT-TYPE
SYNTAX INTEGER
ACCESS read-only
STATUS mandatory
DESCRIPTION
"The number of point-to-multipoint virtual channels
connected to this port - either roots or leafs.”
= { amonPortStatsEntry 26 }

amonPortPnniVes OBJECT-TYPE
SYNTAX INTEGER
ACCESS read-only
STATUS mandatory
DESCRIPTION
“The number of virtual channels connected to the port used for PNNI traffic.”
= { amonPortStatsEntry 27 }

amonPortSignalingVcs OBJECT-TYPE
SYNTAX INTEGER
ACCESS read-only
STATUS mandatory
DESCRIPTION
"The number of virtual channels connected to the port used for Signaling traffic.”
= { amonPortStatsEntry 28 }

amonPortLane802Dot3DataDirectVes OBJECT-TYPE

SYNTAX INTEGER
ACCESS read-only
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::={ anonPortStatsEntry 18} anonPortActiveVes OBJECT-TYPE  SYNTAX
II\FI'EC;ER ACCESS read-only STATUS nandat ory DESCRI PTI ON " The nunber of
virtual channels currently active on this port." o=

"amonPort StatsEntry 19} anpnPort Ubr Vcs OBJECT- TYPE SYNTAX | NTEGER
ACCESS r ead-waloyssaos STATUS nmandat ory DESCRI PTI ON " The nurrtfé’l’/llé?/o%"?t ual
channel s currently active on this port that use UBR service.

anonPort StatseEntry 20 } anonPort AbrVcs OBJECT- TYPE SYNTAX INTEGER
ACCESS read-only STATUS nandat ory DESCRI PTI ON " The nurrber of virtual
channels currently active on this port that use ABR service. o=
amonPor t St at s SRATYS awddataanonPor t NonRt Vbr Vs OBJECT- TYPE SYNTAX | NTEGER
ACCESS r ead- oRE§CRIPTIIMTUS nandat ory DESCRI PTI ON " The nunber of virtual
channel s cummberaéﬂqwm&mmmnn@e the non real-time VBR
servi ce. connected £o thePefPor t St atsEntry 22 } anonPort Rt VbrVcs OBJECT- TYPE
SYNTAX |NTEGER={mmBeE§§SF@aHZ onl y STATUS nandat ory DESCRI PTI ON " The

nunber of virtual channels currentl actlve on this port that use the
real -ti me VAronPertlanef02Dot3MulticastVes O 44

SYNTAX INTEGER

ACCESS read-only

STATUS mandatory

DESCRIPTION
“The number of 802.3 LANE multicast virtual channels
connected to the port.”

= { amonPortStatsEntry 30 }

amonPortLane802Dot5DataDirectVes OBJECT-TYPE
SYNTAX INTEGER
ACCESS read-only
STATUS mandatory
DESCRIPTION
*The number of 802.5 LANE Datz Direct virtual channels
connected to the port.”
:= { amonPortStatsEntry 31 }

amonPortLanc802Dot5MulticastVes OBJECT-TYPE
SYNTAX INTEGER
ACCESS read-only
STATUS mandatory
DESCRIPTION -
*The number of 802.5 LANE multicast virtual channels
connected to the port.”
:= { amonPortStatsEntry 32 }

amonPortLane802Dot5ConfigControlVcs OBJECT-TYPE
SYNTAX INTEGER
ACCESS read-only
STATUS mandatory
DESCRIPTION
"The number of 802.5 LANE Configuration and Control
virtual channels connected to the port.”
= { amonPortStatsEntry 33 }

amonPortList OBJECT-TYPE
SYNTAX OCTET STRING (SIZE (16))
ACCESS read-only
STATUS mandatory
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- WD 97/ 35405

PCT/ 1 L97/ 00079 .= { anonPortStatsEntry 23 } anonPort Cbr Vcs
OBJECT- TYPE SYNTAX | NTEGER ACCESS read-only STATUS nandat ory

- DESCRI PTI ON "The nunber of virtual channels currently active on this port
t hat use CBR womviases " ::= {anonPortStatsEntry 24} PCT/ILI7/00079
anonPor t Poi nt ToPoi nt Vcs OBJECT- TYPE SYNTAX | NTEGER ACCESS read-only
STATUS nandat ory DESCRI PTI C]\l " The nunber of point-to-point virtual

channel s connect ed to IS port. = {anonPort Stat seEntry 25 }
anonPor t Poi nt ToNUI 0| nt \Vcs CBJECT TYPE SYNTAX | NTEGER ACCESS
read-only atory SCRI PTI O\I "The nunber of
poi nt -t o- nultl"géaﬁﬂf}:“\?f’ 'Bé,‘?"" toth|s port - either roots
or |eafs. nonPor t Pnni Vcs OBJECT- TYPE
SYNTAX | NTEGEEsit 1. o 5 ndat ory  DESCRI PTI ON

which are in bitis 1,

Noﬁeﬁlattl\ec-740haso:ﬂysslots,soforﬂnssmtch

- some of the bits are redundant.

thtlusloglc, the bit that repmmtsponl’msiots
is bit number (S-1)*16+P."
= { amonPortStatistics 2 }

2.6. ATM Host Statistics

amonlostStatistics OBJECT IDENTIFIER ::= {amon 3}

— Statistics on traffic transmitted and received by the ATM
- stations communicating via the switch. The AMON probe
- collects these counters upon request from the RMON

- MIB.

amonHostTimeTable OBJECT-TYPE

SYNTAX SEQUENCE OF AmonHostEntry

ACCESS not-accessible

STATUS mandatory

DESCRIPTION
"A list of ATM host time entries. Each entry contains
statistical data pertaining to a single ATM host
communicating via the switch. The table is activated by the
RMON hostControlTable. The table is indexed by the
RMON MIB’s hostTimelndex and hostTimeCreationOrder,

= { amonHostStatistics 1 }

amonHostEntry OBJECT-TYPE
SYNTAX AmonHostEntry
ACCESS not-accessible
STATUS mandatory
DESCRIPTION

"A collection of statistics for a particular ATM host.”
INDEX { hostTimelIndex, host TimeCreationOrder }
= { amonHostTimeTable | }

AmonHostTimeEntry::= SEQUENCE {
amonHostTimeAddress OCTET STRING,
amonHostTimeCreationOrder INTEGER,
amonHostTimelndex INTEGER,
amonHostTimeInCells Counter,
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""The nunber
traffic.”

of virtual channels connected to the port used for PNNI
= { anonPortStatsEntry 27 } anonPortSignaling Vcs

LANE Dat a Di r ect ampnHogtTimeOutCelie| s cdimmteted to the port.
anonPor t St at sEnt pmortBstTimeQutioCdls anc<G®atBXt 3MUl t i cast Ves OBJECT- TYPE
SYNTAX | NTEGER an@dlsTimeOutAbotdlly  CoupJS nandat ory
nunber of 802.3 mmpuHostTimeOQutNonRINbrCalls| cGonmtet, s connected to the port."

= {ammoPor t St aemenHostTingQu

SYNTAX | NTEGER amonHostTimeOutCbrCells  Counter,

amonHostTimeInLaneCells Counter,
amonHostTimeOutLaneCells Counter,
amonHostTimeOutLane302Dot3DataDirectCelis Counter,
amonHostTimeOutLane802Dot3MulticastCells Counter,
amonHost TimeOutLane802DotSDataDirectCells Counter,
amonHost TimeOwtLane802DotSMulticastCells Counter,
amonHostTimeOutLancConfigControlCells Counter,
amonHostTimeActiveVcs INTEGER,
amonHostTimeUbrVes INTEGER,
amonHostTimeAbrVes INTEGER,
amonHostTimeNonRtAbrVcs INTEGER,
amonHostTimeRtVbrVcs INTEGER,
amonHostTimeCbrVes INTEGER,
amonHostTimelnPointToMultipointVes INTEGER,
amonHostTimeOutPointToMultipointVes INTEGER,
amonHostTimeLane802Dot3DataDirectVes INTEGER,
amonHostTimeLane802Dot3MulticastVes INTEGER,
amonHostTimeLane802Dot5DataDirectVes INTEGER,
amonHostTimeLane802DotSMulticastVes  INTEGER,
amonHostTimeLaneConfigControlVes INTEGER

}

amonHostTimeAddress OBJECT-TYPE
SYNTAX OCTET STRING
ACCESS read-only
STATUS mandatory
DESCRIPTION

*The ATM address of this host."
= { amonHostTimeEntry 1 }

amonHostTimeCreationOrder OBJECT-TYPE

SYNTAX INTEGER (1..65535)

ACCESS read-only

STATUS mandatory

DESCRIPTION
"An index that uniquely identifies an entry in
the atmhostTime table among those entries
associated with the same hostControlEntry. This
index shall be between 1 and N, where N is the
value of the associated hostControlTableSize.
The ordering of the indexes is based on the order
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OBJECT- TYPE SYNTAX | NTEGER ACCESS read-only " STATUS nandat ory
DESCRI PTI ON "The numnber of virtual channels connected to the port used for
Si gnal i ng t reblobasdos .. ={ anonPort StatsEntry 28 } PCT/IL97/00079
anonPort Lane802Dot 3Dat abi r ect Vcs OBJECT- TYPE SYNTAX | NTEGER  ACCESS
read-only 45 WO

97/ 35405

PCT/ 1L97/ 00079 STATUS nmandat ory DESCRI PTI ON " The nunber of 802.3

DESCRI PTI ON " The

tRtYbrEoliso rGaunter: 802 Dot 5Dat abi r ect Ves OBJECT- TYPE



- ACCESS read-only STATUS nandat ory DESCRI PTI ON "The nunber of 802.5
LANE Data Direct virtual channels connected to the port. o=
anonPort StatseEntry 31} anonPort Lane802Dot 5Mul ti cast Vcs OBJECT- TYPE
- SYNTAX | NTEGER ACCESS read-only STATUS nandat ory DESCRIPTICN "The
number of 802w sbAdlos nul ticast virtual channels connect ed t o RAFALEHROP

= { anonPortStatsEntry 32} anonPortLane802Dot 5Confi gContr ol Vcs
CBJECT - TYPE SYNTAX | NTEGER ACCESS read-only STATUS nandat ory
DESCRI PTI ON " The nurrber of .80 nfiguration and Control virtual
channel s conf® 5”2&k mvm&% { anmonPortStatsEntry 33 }

amonPor t Li st %ﬁsﬁgg .&W&?"Eﬁg{ STRI NG (Sl ZE (16)) ACCESS

read-only 46
F>CT/|L97/ooomsz‘“tgl m ::Mowmmﬂgt;ﬁm PTI ON
entire table.”
= { amonHostTimeEntry 2 }

amonHostTimelndex OBJECT-TYPE
SYNTAX INTEGER (1..65535)
ACCESS read-only
STATUS mandatory
DESCRIPTION
"The set of collected host statistics of which this eatry is a
part. The set of hosts which identified by a particular value of this index is associated with the
hostControlEatry as identified by the same value of hostControlindex."
= { amonHostTimeEntry 3 }

amonHostTimeInCells OBJECT-TYPE

SYNTAX Counter

ACCESS read-only

STATUS mandatory

DESCRIPTION
*The number of ATM cells (including bad HEC cells)
transmitted via the switch to this host."”

== { amonHostTimeEntry 4 }

amonHostTimeOutCells OBJECT-TYPE

SYNTAX Counter

ACCESS read-only

STATUS mandatory

DESCRIPTION
"The number of ATM cells (including bad HEC cells)
transmitted by this host via the switch.”

= { amonHostTimeEntry 5 }

amonHostTimeOutUbrCells OBJECT-TYPE
SYNTAX Counter
ACCESS read-only
STATUS mandatory
DESCRIPTION
*The number of good ATM cells transmitted by the
host via the switch using the UBR service."
= { amonHostTimeEntry 6 }

amonHostTimeOutAbrCells OBJECT-TYPE
SYNTAX Counter
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-Alist of all ports in the switch. 16 bits in the map are allocated for
each slot in the hub. The MsB is for port 1 of slot 1, and the LSB is for
port 16 of slot 16. For ports which are in the hub the value of the bit is
"1, otherwise 0. Note that the C-740 has only 5 slots, so for this switch
some of the Riglensps redundant. Wth this logic, the bit thaPCTagresEnt s

port Pin slot Sis bit nunber (S-1)*16+P." .= { anonPortStatistics
2} - 2.6. ATM Host Statistics
anonHost Stati stics OBJECT | DENTIFIER ::={anmon 3} - Statistics on traffic

transnmitted aAGCEEEeiadonlyby the ATM - stations conmunicating via the
switch. The ANDATHSghaedatoryol | ects these counters upon request from the
RVON - M B. BESGRESEONneTabl e OBJECT- TYPE SYNTAX SEQUENCE OF

AmonHost Ent {The numpesofgd AJM eells transmitted by the STATUS nandat ory DESCRI PTI ON
"A list of haskyingeswitthusingtherARRservineh entry contains statistical data
pertaini ng to:a{smagestTamlotrsd conmuni cating via the switch. The table is
activated by the RMON host Control Table. The table is indexed by the RVON

M B' s host TemeHoadimenwNosBsYorCells PBEGTGRY P Rler . ;.= {anpnHost Statistics 1
}  anmpnHost EnBYYTAX auterypE SYNTAX AnpnHost Entry ACCESS

not - accessi bl ACCESSyeagmdyrandat ory DESCRI PTION "A col | ection of
statistics fog;% §F¥$%?Eﬂ’&r ATM host . " | NDEX { host Ti nel ndex,

host Ti meCr eat .= { anmonHost Ti nreTable 1 } AnonHostTi meEntry:: =
SEQUENCE { g'm'}“mb%mﬁ M F@%\WWT STRI NG

anonHost Ti mbest ¥athesis PSMMW R seniietinHost Ti mel ndex | NTEGER,
anonHost Ti mel A4 ipehatry 3

amonHostTimeOutRtVbrCells OBJECT-TYPE
SYNTAX Counter
ACCESS read-only
STATUS mandatory
DESCRIPTION
"The number of good ATM cells transmitted by the
host via the switch using the real time VBR service.”
= { amonHostTimeEntry 8 }

amonHostTimeOutCbrCells OBJECT-TYPE

SYNTAX Counter

ACCESS read-only

STATUS mandatory

DESCRIPTION '
"The number of good ATM cells transmitted by
bost via the switch using the CBR service "

2= { amonHostTimeEntry 9 }

amonHostTimelnLaneCells OBJECT-TYPE
SYNTAX Counter
ACCESS read-only
STATUS mandatory
DESCRIPTION
“The total number of good LANE cells received by
this host on VCs handled by the switch.™
:= { amonHostTimeEntry 10 }

amonHostTimeOutLaneCells OBJECT-TYPE
SYNTAX Counter
ACCESS read-only
STATUS mandatory
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- 47
PCT/ 1 L97/ 00079

anmonHost Ti
*Count er,

anmonHost Ti
Count er,

anmonHost Ti
anmonHost Ti
anmonHost Ti
anonHost Ti
anmonHost Ti
anmonHost Ti
| NTEGER,

| NTEGER,

| NTEGER,

anmonHost Ti
anmonHost Ti
anonHost Ti
anmonHost Ti
anmonHost Ti
anmonHost Ti
anonHost Ti me
amoHost Ti

STATUS nandat or$¥A

WD 97/ 35405

anonHost Ti neCut Cel | s Count er,
meCut Ubr Cel | s Count er, anonHost Ti mneCut AbrCel | s
anonHost Ti meQut NonRt VbrCel | s Count er,
meQWeINVIHEe| | s Count er, anonHost Ti ITEOJt CbrOemem“

anonHost Ti nel nLaneCel | s
meQut LaneCel I s Count er,

nmeQut bBSERPZION 3Dat aDi rect Cel | s Count er,

me OtTthe: fote? Rintiop bf3obd LANE edliCahdsmitted bythésrhost on VCs handled by the switch.”

me Qut F=apekaBoaTmeBitaDi ! pct Cel | s Count er,

meQut Lane802Dot 5Mul ti cast Cel | s Counter,

e Quidnblog Ciie Oinfiainf02 Dok XDataDiredt0ella tGBJECT-TYPE anonHost Ti neActi veVcs
SYINTIAK Codrtere Ubr Vs | NTEGER, armonHost Ti neAbr Vcs
SOCESHmasdronte NonRt Abr Ves | NTEGER, anmonHost Ti neRt Vbr Vcs
SIhTFomentiatoryCbr Vcs | NTEGER,

mel nFBESERIBTAON i poi nt Vcs | NTEGER,

mmwmmmhmmmmmmmmvamww

meLthas@8BDot 3Dat aDi r ect Vcs | NTEGER,

me Lanes0aBuHeNlineEngsi2\ics | NTEGER,

nmeLane802Dot 5Dat aDi r ect Vcs | NTEGER,

TigeOnlane8 02Dot 3nd

Count er,

me L ticptGelCrOBIECT-TYPE
Lan®X3SRAX Goumterr ol Vcs | NTEGER }
neAddfﬂG@BSw TYPE  SYNTAX OCTET STRING ACCESS read-only

ON
ESCRIPTION
*The number of good cells transmitted by this host on LANE 802.3 multicast VCs are handled by the
switch.”
= { amonHostTimeEntry 13 }

amonHostTimeOutLane802Dot5DataDirectCells OBJECT-TYPE

SYNTAX Counter

ACCESS read-only

STATUS mandatory

DESCRIPTION
"The number of good cells transmitted by this host on LANE 802.5 data direct VCs are handled by
the switch.”

u= { amonHostTimeEntry 14 }

amonHostTimeOutLane802Dot5SMulticastCelis OBJECT-TYPE
SYNTAX Counter
ACCESS read-only
STATUS mandatory
DESCRIPTION
"'I'l:xe m'x'mber of good cells transmitted by this host on LANE 802.5 multicast VCs handled by the
:= { amonHostTimeEntry 15 }

amontostTimeOutLaneConfigControlCells OBJECT-TYPE
SYNTAX Counter
ACCESS read-only
STATUS mandatory
DESCRIPTION

“The number of good cefls transmitted by this host on LANE configuration and control VCs are
handled by the
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"The ATM address of this host. ::= {anonHost Ti neEntry 1 }

anonHost Ti neCreati onOrder OBJECT- TYPE ~ SYNTAX | NTEGER (1..65535) ACCESS
rread-only STATUS nandat ory DESCRI PTI ON "An i ndex that uniquely
identifies an entry in the atmhostTime tabl e anong those entries associ at ed
with the samawbewsss@entrol Entry. This index shall be between ¥Pcaateridperehere
N is the value of the associ ated host Control Tabl eSi ze. The ordering of the
i ndexes i s based on the order 48
WD 97/ 35405 |

PCT/ | L97/ 000¥9t%h-"0f each entry!' s insertion into the table, in which entries
added earlier FalamepHogmeERS} val ue than entries added later. Thus the
managenment station_has the abl | i te/ to | earn of new entries added to this

tabl e w thou -TE¥PE gp| e. " ::= {anonHost Ti neEntry
2} anonHost Ti -TYPE " SYNTAX I NTEGER (1..65535) ACCESS
read-only MOry DESCRI PTI ON "The set of collected host
statistics of t°§’ntry is a part. The set of hosts which identified

by a partlcu IS dex |s assqciated with the hostControl Entry
as |dent|f|e eqmpgsted tothis het | o
anonHost Ti meEnt r§/ rrel nCeI | s OBJECT- TYPE

amonHostTimeUbrVes OBJECT-TYPE
SYNTAX INTEGER
ACCESS read-only
STATUS mandatory
DESCRIPTION
"The number of virtual channels currently connected to this host that use UBR service.”
= { amonHostTimeEntry 18 }

amonHostTimeAbrVes OBJECT-TYPE
SYNTAX INTEGER
ACCESS read-only
STATUS mandatory
DESCRIPTION
"The number of virtual channels currently connected to this host that use ABR service.”
:= { amonHostTimeEntry 19 }

amonHostTimeNonRtVbrVes OBJECT-TYPE

SYNTAX INTEGER

ACCESS read-only

STATUS

DESCRIPTION
" The number of virtual channels currently connected to this host that use the non real-time VBR
service.”

= { amonHostTimeEntry 20 }

amonHostTimeRtVbrVes OBJECT-TYPE
SYNTAX INTEGER
ACCESS read-only
STATUS mandatory
DESCRIPTION
" The number of virtual channels currently connected to this host that use the real-time VBR service.”
1= { amonHostTimeEntry 21 }

amonHostTimeCbrVcs OBJECT-TYPE
SYNTAX INTEGER
ACCESS read-only
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. SYNTAX Count er ACCESS read-only STATUS nandat ory DESCRI PTI ON " The
nunber of ATMcells (including bad HEC cells) transmtted via the switch to
this host." .. = { anonHostTi neeEntry 4} anonHost Ti mreCut Cel | s OBJECT- TYPE
- SYNTAX Count er ACCESS read-only STATUS nandat ory DESCRI PTI %I "The
nunber of ATMWa@®i/35805 i ncl udi ng bad HEC cells) transmtted by PCILSTBYY i a
the switch." .= { anonHostTineEntry 5 } anonHost Ti mneQut Ubr Cel | s
OBJECT- TYPE SYNTAX Count er ACCESS read-only STATUS nandat ory
DESCRI PTI ON "The nunber of good ATMcells transmtted by the host via the

switch using the UBR service." .. = { anonHostTi neEntry 6 }
anmonHost Ti me Q1A USIpandatesy j ECT- TYPE SYNTAX Count er
49 WD ESGRIBTON

PCT/ | L97/ 0007 number afyisheabchagnels currenly connqcted testhis-host that psp CBRAeqise"pT) ON " The
nunber of good=AmMEEPtEeRuYZ2i} t ed by the

amonHostTimeInPointToMultipointVes OBJECT-TYPE
SYNTAX INTEGER
ACCESS read-only
STATUS mandatory
DESCRIPTION
"The number of point-to-Multipoint virtval channels
to which this ATM host is connected as a leaf,”
= { amonHostTimeEntry 23 }

amonHostTimeOutPointToMultipointVes OBJECT-TYPE
SYNTAX INTEGER
ACCESS read-only
STATUS mandatory
DESCRIPTION
"The number of point-to-Multipoint virtual channels
to which this ATM host is connected as the root.”
u= { amonHostTimeEntry 24 }

amonHostTimeLane802Dot3DataDirectVes OBIECT-TYPE
SYNTAX INTEGER
ACCESS read-only
STATUS
DESCRIPTION
"The number of 802.3 LANE Data Direct virtual channels
connected to the host.”
= { amonHostTimeEntry 25 }

amonHostTimeLane802Dot3MulticastVes OBJECT-TYPE
SYNTAX INTEGER
ACCESS read-only
STATUS mandatory
DESCRIPTION
"The number of 802.3 LANE multicast virtual channels
connected to the host.”
:= { amonHostTimeEntry 26 }

amonHostTimeLanc802Dot5DataDirectVes OBJECT-TYPE
SYNTAX INTEGER
ACCESS read-only
STATUS
DESCRIPTION
“The number of $02.5 LANE Data Direct virtual channels

53

N e e+ e R L% TTm s Tem Sewsmas sl s




host via the switch using the ABR service." ::= { anonHost Ti neEntry 7}
anonHost Ti meQut NonRt Vbr Cel | s OBJECT- TYPE  SYNTAX Count er ACCESS
read-only STATUS nandat ory DESCRI PTI ON "The nunber of good ATM cells
transmtted by the host via the switch using the Non real tinme VBR
service." wosr§s4esronHost Ti neEntry 8 }  anonHost Ti meQut Rt VIPCTaL4790079
OBJECT- TYPE SYNTAX Count er ACCESS read-only STATUS nmandat ory
DESCRI PTI ON "The nunber of good ATMcells transmtted by the host via the
switch using the real tinme VBR service." ;.= { anonHostTi neEntry 8 }
anonHost Ti meCut Cbr Cel | s OBJECT- TYPE SYNTAX Count er ACCESS read-only
STATUS nandadbnrested to thetis&R1 PTI ON " The nunber of good ATM ceI ls transmtted
by the host vi:z {imenBostTiolkeEatsi 273 t he CBR service.” = {

anonHost Ti neEntry 9 } anonHost Ti nel nLaneCel | s OBJECT- TYPE SYNTAX
Count er /60aS Timebane12Pot SMuRICATVIS ORBIECTTYRE DESCRI PTI ON "The t ot al
nunmber of goodSYNTX JNTEGERecei ved by this host on VCs handl ed by the
switch." . ACCESSomasiwalyst Ti neEntry 10 }  anonHost Ti meCut LaneCel | s

OBJECT- TYPE STaINSmpanGatonyt er ACCESS read-only STATUS mandat ory
50 DESCRIPTION

*The number of 802.5 LANE multicast virtual channels
connected to the host.”
= { amonHostTimeEntry 28 }

amonHostTimeLaneConfigControlVcs OBJECT-TYPE
SYNTAX INTEGER
ACCESS read-only
STATUS mandatory
DESCRIPTION
"The number of 802.5 LANE Configuration and Control
virtual channels connected to the host.”
2= { amonHostTimeEntry 29 }

2.7. The ATM Host Matrix

amonHostMatrix OBJECT IDENTIFIER ::= {amon 4}

matrixSDTable OBJECT-TYPE
SYNTAX SEQUENCE OF MatrixSDEntry
ACCESS not-accessible
STATUS mandatory
DESCRIPTION
*A list of traffic ATM matrix entries indexed by
source and destination ATM NSAP address.”
<= { amonHostMatrix 1 }

matrixSDEntry OBJECT-TYPE
SYNTAX MatrixSDEntry
ACCESS not-accessible
STATUS
DESCRIPTION
"A collection of statistics for communications between
two ATM NSAP addresses on the switch. This table is
created by the RMON MIB matrix contro} table."
** INDEX { amonMatrixSDIndex, amonMatrixSDSourceAddress, amonMatrixSDDestAddress }
== { matrixSDTable ] }

AmonMatrixSDEntry ::= SEQUENCE
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. WO 97/ 35405

PCT/ 1 L97/ 00079 DESCRI PTI ON "The total nunber of good LANE ceI | s
transmtted by this host on VCs handled by the switch.” :

- anmonHost TimeEntry 11 } anonHost Ti neQut Lane802Dot 3Dat aDi rect(&ﬁl 7100079
OBJECT- TYPE WOSMIS&IE Count er ACCESS read-only  STATUS &

DESCRI PTI ON "The nunber of good cells transmtted by this host on LANE
802.3 data direct VCs are handled by the switch." =

anonHost Ti neEntry 12} anonHost Ti meQut Lane802Dot 3Mul ti cast Cel | s OBJECT- TYPE
SYNTAX Count er ACCESS read-only STATUS nandat ory DESCRI PTI ON " The
nunber of goodicells transmitted by this host on LANE 802.3 nulticast VCs
are handl ed by ameaMatyix$RSpurceAddress —" 1 QEFELSTRINGeENt ry 13 }

anonHost Ti meCut ¥aedatPSPDeAddass P WW@ECT TYPE  SYNTAX Count er
ACCESS r ead- onl 3monMatsixiPladex,n o INFEGER (1585834 pT| ON " The nunber of good
cells transmtt ,"ﬁngFFost on LANEPS®S 5 data direct VCs are handl ed by
the switch." nonMateSDUbCellsr Lesnlery 14)

amonHost Ti meQut FoSDABIGells | cGenlssl | s OBJECT-TYPE ~ SYNTAX Count er
ACCESS r ead- on|%ponhiaig) . )k SCRI PTI ON "The nunber of good
cells transm ttegrDFE=y hrkells ANE 802.5 nulticast VCs handl ed by the

amonMatrixSDSourceAddress OBJECT-TYPE
SYNTAX OCTET STRING (20)
ACCESS read-only
STATUS mandatory
DESCRIPTION
" The source ATM NSAP address.”
u= { amonMatrixSDEntry 1}

amonMatrixSDDestAddress OBJECT-TYPE
SYNTAX OCTET STRING (20)
ACCESS read-only
STATUS mandatory
DESCRIPTION
" The destination ATM NSAP address."
= { amonMatrixSDEntry 2}

amonMatrixSDIndex OBJECT-TYPE
SYNTAX OCTET STRING
ACCESS read-only
STATUS mandatory
DESCRIPTION
* The set of collected matrix statistics of which
this entry is a part. The set of matrix statistics
identified by a particular value of this index
is associated with the same matrixControlEntry
as identified by the same value of matrixControllndex.”
= { amonMatrixSDEntry 3}

amonMatrixSDCells OBJECT-TYPE
SYNTAX OCTET STRING
ACCESS read-only
STATUS mandatory
DESCRIPTION
" The number of cells transmitted from the source
address to the destination address."
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switch." ;= { anonHost Ti neEntry 15 }

anonHost Ti neCut LaneConfi gControl Cel | s OBJECT- TYPE SYNTAX Count er
ACCESS r ead-only STATUS nandat ory DESCRI PTI ON "The nunber of good
cells transmtted by this host on LANE configuration and control VCs are

handl ed by t hwo 9735405 51 PCTALY7/000W0D
97/ 35405
PCT/ 1L97/ 00079 switch. " .= {anonHost Ti neEntry 16}

anonHost Ti meActi veVcs OBJECT- TYPE SYNTAX | NTEGER ACCESS read-only
STATUS mandat ory DESCRI PTI ON "The nunber of virtual channels currently
connected to t:if tarhasdlarixSDEntry 4){ anonHost Ti neEntry 17 } anonHost Ti neUbr Vcs
OBJECT- TYPE SYNTAX | NTEGER ACCESS read-only STATUS nandat ory
DESCRI PTI ON aniinMatrixSDUbrGefls \OBIECAITYHEannel s currently connected to this
host that use DBRRAXOETEF STRING ::= {anonHostTi neEntry 18}

anonHost Ti ne AAGEESSOBad®ly TYPE SYNTAX | NTEGER ACCESS r ead-only

STATUS nandato$ TUS mandatory
SCRIPTION

* The number of cells transmitted from the source
address to the destination address via the switch
using the UBR service.”

= { amonMatrixSDEntry 5}

amonMatrixSDAbrCells OBJECT-TYPE
SYNTAX OCTET STRING
ACCESS read-only
STATUS mandatory -
DESCRIPTION _
" The number of cells transmitted from the source
address to the destination address via the switch
using the ABR service."
= { amonMatrixSDEntry 6}

amonMatrixSDNonRtVbrCells OBJECT-TYPE
SYNTAX OCTET STRING
ACCESS read-only
STATUS mandatory
DESCRIPTION
* The number of cells transmitted from the source
address to the destination address via the switch
using the Non Real-Time VBR service.*
= { amonMatrixSDEntry 7}

amonMatrixSDRtVbrCells OBJECT-TYPE
SYNTAX OCTET STRING
ACCESS read-only
STATUS mandatory
DESCRIPTION
" The number of cells transmitted from the source
address to the destination address via the switch
using the Real-Time VBR service."
= { amonMatrixSDEntry 8}

amonMatrixSDCbrCells OBJECT-TYPE
SYNTAX OCTET STRING
ACCESS read-only

STATUS mandatory
DESCRIPTION
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. DESCRI PTI ON "The nunber of virtual channels currently connected to this
host that use ABR service." .= { anonHostTi neEntry 19}

anonHost Ti neNonRt Vbr Vcs OBJECT- TYPE SYNTAX | NTEGER ACCESS read-only
- STATUS mandat ory DESCRI PTI ON "The nunber of virtual chann?a&wl&ﬁ})t |y
connect ed t o WHi%3HEEt that use the non real -tinme VBR servic

anonHost Ti neEnty 20} anonHost Ti neRt Vbr Vcs OBJECT- TYPE SYNTAX II\FI'EC;ER
ACCESS read-only STATUS nandat ory DESCRI PTI ON "The nunber of virtual
channel S currently connected to this host that use the real-tine VBR

servi ce. r anonHost Ti neChr Vcs OBJECT- TYPE
SYNTAX | NTEGER “%qgi% k%ﬁffgf?ﬁ%'“% ource

52 s via the switch

PCT/ | L97/ 00079" ”m ~ gy  STATUS nandatory  DESCRI PTI ON "The
nunber of Vi rtua cnanners cu réntly connected to this host that use CBR
servi ce. = { anonHostTi neEntry 22 }

anonHost Ti nel nP0| nt ToMul ti poi nt V?J.%%Tgp zon Fil e¥NTAX | NTEGER

amonFilters OBJECT IDENTIFIER ::= {amon 5}
- Definition of Filters for analysis of subsets of ATM traffic.

amonSessionFilterTable OBJECT-TYPE
SYNTAX SEQUENCE OF AmonSessionFilterEntry
ACCESS not-accessible
STATUS mandatory
DESCRIPTION
"A list of ATM sessions 10 be monitored by the
ATM monitoring probe."
= { amonFilters 1 }

amonSessionFilterEntry OBJECT-TYPE
SYNTAX AmonSessionFilterEntry
ACCESS not-accessible
STATUS mandatory
DESCRIPTION

"An entry in the ATM session filter table.”
INDEX { amonSessionFilterIndex }
:= { amonSessionFilterTable 1 }

AmonSessionFilterEntry ::= SEQUENCE
{
amonSessionFilterladex INTEGER,
amonSessionFilterAddressOne OCTET STRING,
amonSessionFilterAddressTwo OCTET STRING,
amonSessionFilterLanProtocol INTEGER,
amonSessionFilterSessionType INTEGER,
a}amonSeesionFi!terFlushMessages Counter

amonSessionFilterindex INTEGER

SYNTAX INTEGER

ACCESS read-only

STATUS mandatory

DESCRIPTION
"The index of this session filter. The OID of this item is a
legitimate DataSource for the RMON MIB’s tables, *
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"ACCESS read-only STATUS nandat ory DESCRI PTI ON "The nunber of
point-to-Miltipoint virtual channels to which this ATM host is connected as
a leaf.” ;.= { anonHostTi neEntry 23 }
anmonHost Ti meQut Poi nt ToMul t i poi nt Vcs OBJECT- TYPE SYNTAX | NTEGER ACCESS
read-only woldsmsmandat ory DESCRI PTI ON "The nunber of PCI/IL97/00079
point-to-Miltipoint virtual channels to which this ATM host is connected as
the root." .= { anonHostTi neEntry 24 }
anonHost Ti mneLane802Dot 3Dat aDi rect Vcs OBJECT- TYPE SYNTAX | NTEGER
ACCESS read-only STATUS nmandat ory DESCRI PTI ON " The nunber of 802.3
LANE Dat a Di r eet{ amonSessideFidtaeEnmel 3 connected to the host. o=
anonHost Ti neEntry 25} anonHost Ti neLane802Dot 3Mul ti cast Vcs CBJECT TYPE
SYNTAX | NTE@mBhSessiohbBEidddnessQue OBIECT-TYREIATUS nmandat ory DESCRI PTI ON " The
nunber of 802 SYNTANOGTET STRRNG vi rtual channel s connected to the host."

= { anonHosAGGESBmeadywri%s 1  anpnHost Ti meLane802Dot 5Dabi r ect Vcs
OBJECT- TYPE STAYNS mandatorFGER ACCESS r ead-onl y STATUS nandat ory

DESCRI PTI ON " PRSCRIBHON of 802.5 LANE Data Direct virtual channels
53 "The 20 byte ATM address defining one side of the session

to be monitored. Together with the address defined in
tbdAtmSessionFilterAddressTwo, this address defines an
ATM session to be monitored by the ATM monitoring

= { amonSessionFilterEntry 2 }

amonSessionFilterAddressTwo OBJECT-TYPE
SYNTAX OCTET STRING :
ACCESS read-write
STATUS mandatory
DESCRIPTION
*The 20 byte ATM address defining the second side of the
session t0 be monitored. Together with the address defined
in amonSessionFilterAddressOne, this address defines an
ATM session to be monitored by the ATM monitoring
probe.”
:= { amonSessionFilterEntry 3 }

amonSessionFilterLanProtocol SYNTAX INTEGER
{
$02Dot3(3)
802Dot5(5)
Unknown(255)

}

ACCESS read-only

STATUS mandatory

DESCRIPTION
"The LAN protocol used on this LANE session. The value
of this item is changed from Unknown(255) to some other
value when the status of an RMON control entry which uses
this filter as its DataSource is set to ‘valid’. This item can
report either 802.3 or 802.5 LANE. If the protocol is
unknown or the session is not identified as a LANE session,
the probe reports the value 255.”

= { amonSessionFilterEntry 4 }

amonSessionFilterSessionType SYNTAX INTEGER

{
NonLane(1)
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- WO 97/ 35405

PCT/ 1 L97/ 00079 connected to the host." .. ={ anonHostTi neEntry 27}
anonHost Ti meLane802Dot 5Mul ti cast Vcs OBJECT- TYPE SYNTAX | NTEGER ACCESS
-read-only STATUS nandat ory DESCRI PTI ON "The nunber of 802 5 LANE

nul ti cast virweesmsséeannel s connected to the host. .= { PCTALS7/00079
anonHost Ti neEntry 28} anonHost Ti neLaneConfi gContr ol Vcs CBJECT TYPE

SYNTAX | NTEGER ACCESS read-only STATUS nandat ory DESCRI PTI ON " The
nunber of 802 5 LANE Configuration and Control virtual channels connected
to the host. :

2.7. The ATM Host I\/atr
mat ri xSDTabl e OBJECT-T
not - accessi bl e STATU
matrix entries indexed

|ﬂ§Ent ry 29 }
trix CBJECTIDEI\FI’IFIER = {anon 4}
NTAX SEQUENCE OF Matri xSDEntry ACCESS
ory DESCRI PTION "A list of traffic ATM
e and destinati on ATM NSAP address." M
{ amobnHostMatrix 1 } ntry OBJECT-TYPE  SYNTAX Matri xSDEntry
ACCESS not - acces TATUS nandat or

RS Sead-cily y

STATUS mandatory
DESCRIPTION
*The type of LANE session monitored by the probe. The vatue of this item is changed from
Unknown(255) to some other value when the status of an RMON controt entry
which uses this filter as its DataSource is set to “valid’.
This item can report either LEC to LEC sessions or LEC to
BUS sessions.
If the session type is not identified as a LANE session, the
probe reports the value 1. If the defined scssion is a LANE
session the value of this item will be one of the values 2,3 .4,
or 5, where LecToBus and BusToLec relate to the two
addresses defined in amonSessionFilterAddressOne and
amonSessionFilterAddressTwo.”
= { amonSessionFilterEntry 5 }

)

amonSessionFilterTableClear OBJECT-TYPE
SYNTAX INTEGER {
idle(1),
clear(2)

}
ACCESS read-write
STATUS mandatory
DESCRIPTION
"Setting the value of this item to clear(2) causes the
agent to clear all entries in the amonSessionFilterTable.”
:= { amonFilters 2 }

It is appreciated that the software components of the present invention may,
if desired, be implemented in ROM (read-only memory) form. The software components
may, generally, be implemented in hardware, if desired, using conventional techniques.

It is appreciated that various features of the invention which are, for clarity,
described in the contexts of separate embodiments may also be provided in combination in a
single embodiment. Conversely, various features of the invention which are, for brevity,

described in the context of a single embodiment may also be provided separately or in any
suitable subcombination.
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"DESCRI PTION "A coll ection of statistics for conmuni cati ons between two ATM
NSAP addresses on the switch. This table is created by the RMON M B matri x
control table." ** INDEX { anonMatri xSDI ndex, anonMatri xSDSour ceAddr ess,
anmonMat ri xSDDest Addr ess} .= { matrixSDTable 1 } AnonMatri xSDEntry:: =
SEQUENCE w0 97/35405 54 PCT/IL97/00079

PCT/ 1 L97/ 00079 WO 97/ 35405 anonMat ri xSDSour ceAddr ess OCTET

STRI NG, anonMat ri xSDDest Addr ess OCTET STRI NG, anonMat ri xSDI ndex

| NTEGER (1..65535), anmonMatri xSDCel | s Count er,

anonMat ri xSDUbr Cel | s Count er, anonMat ri xSDAbr Cel | s Count er,

anonMat r i xSDNonRt Vbr Citiwill be appreciatéid by pensons skilled ir\ibe rarttizibihe fre@at inverioniis er

amonMat ri xSDCby Cel | s Count er a tri xSDSour,.ceA SS. ECT- TYP
aTNTAK oy Ataimedoin st has, Boanced R, M 2 ACabS prisiogicye. Rather, the
DESCRI PTI ONscope Ehﬁxewﬂan&mbmmadﬂé@fs the claimsthhkefaewat r i xSDEntry 1}
anonMat ri xSDDest Addr ess OBJECT- TYPE  SYNTAX OCTET STRI NG ( 20)
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. ACCESS read-only  STATUS mandatory DESCRIPTION "The d ium Imﬂgn
NSAP address. " .= { anonMatrixSDEntry 2} anonMatri xSDI -
SYNTAX OCTET STRING  ACCESS read-only STATUS mandat ory DESCRI PTI ON

-"The set of collected matrix statistics of which this entryP ?”W
The set of maMG97/38§408t i stics identified by a particular val 0 I’s

I ndex I s associated with sane matri xControl Entry as identlfled by the
sanme val ue of matrixControll ndex." ;.= {anonMatri xSDEntry 3}

anonMatri xCells OBJECT-TYPE  SYNTAX OCTET STRING ACCESS read-only
STATUS nmandat ory DESCRI PTION " The ﬂg@lﬁs of cells transmtted fromthe
source address to the destination add

55 Wy 97/35405 4 method for analyzing traffic on an ATM network, the network comprising
PCT/ 1 L97/ 00079 = { amonMatri xSDEntry 4} armnl\/atrl xSDUbr Cel | s

OBJECT- TYPE a ﬁrsvﬂmmom bednterconuesisichby @ serond plurality off ATMGconnsetionsr y

DESCRI PTI N “the method comprising:

intercepting at least one ATM connection characteristic of at least two of
said second plurality of ATM conmections and storing said at least one ATM connection
characteristic in an ATM connection characteristic memory,

monitoring an amount of traffic passing over at least two of said second
plurality of ATM connections and accumulating said amounts of traffic in said ATM
connection characteristic memory;

for at least one ATM connection subset including at least two of said second
plurality of ATM connections which comply with a retrieval key, the retrieval key
comprising a combination of at least one of said ATM connection characteristics,
determining a total amount of traffic that has passed over said ATM connection subset by
retrieving from said memory, using said retrieval key, the amounts of traffic passing over
each ATM connection in said ATM connection subset and summing said amounts; and

generating an output representation of said total amount of traffic.

2. A method according to claim 1 wherein said at least one ATM connection
characteristic comprises an identity of at least one of the stations interconnected by an
individual ATM connection.

3. A method according to claim 1 wherein at least one of said ATM connections
comprises a3 LAN-emulation ATM connection and said at least one ATM connection

characteristic comprises a LAN-emulation protocol ID.

4. A method according to claim } wherein said at least one ATM connection
characteristic comprises a traffic quality service type of an ATM connection.
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gestination address via the swtch . using the UER 22?5?2:”“1“1 I?Iill L] IIIII I
{amonMatri xSDEntry 5} anmonMatri xSDAbr Cel | s OBJECT- TYPE SYNTAX

‘STRI NG ACCESS read-only STATUS nandat ory DESCRI PTI ON " The
nunber of celygotgsagsm tted fromthe source address to thecHsss7008®i on
address via the switch using the ABR service." . ={ anonMatri xSDEntry

6} armonMatri xSDNonRt Vbr Cel | s OBJECT- TYPE  SYNTAX OCTET STRING  ACCESS
read-only STATUS nandat ory DESCRI PTION  "The nunber of cells
transmtted fromthe source address to the destination address via the
switch usifg the NomA RetliodTacoerdingRosalaimi ko wherein said-at{laasd olk tATM SiOBn¢ctipn 7}
anmonMat ri xSDRt Vbr Cel | s OBJECT: TYPE . .SYNT, ET .STRING ACCESS read-only
STATUS mandéd {mmwg’mw& Coppectign PeIVeS: ansnitted from t he
source address to the desti nati on address via the switch using the

Real - Ti me VBR servi ce. { ampnMatri xSDEntry_ 8} anonMatri xSDCbr Cel | s
OBJECT- TYPE 6. SYNTAX ebr@thcs‘rﬁefl\@ﬂyme@ﬁs"ﬁ@m fnaty ATM etwerkithe) setyork

DESCRI PTI ON comprising a first plurality of stations to be interconnected by a s&ond plurality of ATM

connections, the method comprising:

intercepting at least one ATM connection characteristic of at least two of
said second plurality of ATM connections and storing said at least one ATM connection
chiracteristic in an ATM connection characteristic memory;

monitoring at least one operation parameters of at least two of said second
plurality of ATM connections and storing said operation parameters in said ATM connection
characteristic memory,

for at least one ATM connection subset including at least two of said second
plurality of ATM connections which comply with a retrieval key, the retrieval key
comprising a combination of at least one of said ATM connection characteristics, retrieving
from said memory, using said retrieval key, the operation parameters for each ATM
connection in said ATM connection subset and combining said operation parameters into a
subset operation characterizing value which characterizes the operation of said subset; and

generating an output representation of said subset operation characterizing
value.

7. A method according to claim 6 wherein said at least one operation parameter

comprises 8 characterization of errors transmitted over said ATM connection.

8. A method according to claim 1 and wherein said step of generating an output

representation comprises generating a computer display.

9, A method according to claim 6 and wherein said step of generating an output

representation comprises generating a computer display.
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- \Ié\gT?rtgifg(S)O?Q " The nunber of cells transmtted frum“ m“mllummm

addr ess to the destination address via the switch usi ng the® CBR

service.' .= {anonMatri xSDEntry 9}

2.8. The ATM®e98Bs#05Fi | ter anonFilters OBJECT | DENTI FI ER : : =F§HHSHOE
Definition of Filters for analysis of subsets of ATMtraffic.

anonSessi onFi | t er Tabl e OBJECT- TYPE SYNTAX SEQUENCE OF

AnonSessi onFilterEntry ACCESS not - accessi bl e STATUS nandat ory
DESCRI PTION "A list of ATM sessions to be nonitored by the ATM nonitoring
pr obe. ™ .= { anonFilters 1} anonSessionFilterEntry OBJECT- TYPE
SYNTAX AmonSgesi onFi | t aTMhétwork apiafdtsiconprisingcessi bl e STATUS mandat ory
DESCRI TION "An entry in the ATM session filter taple." X {.
anonSessi onFi | t er | ndex$ first plurality of petyeprkslemeanty tng],mﬁggp@lg:a}:ty of stations and at

AmonSessi onFil el Ent k. SEQUENCE anonSessi onFi | t er | ndex
| NTEGER, .aér?gbﬁ"rgeg;év:‘r iend ot Addr essOne OCTET STRI NG,
anonSessi onFi | t er Addr es sé&nod pluralifCHATHIRINNS tions,

aronSesst onf | er Lane ool s A SRy of AHIRCE S SRSy "tk
plurality of ATM connections associated with said at least one switch, and
wherein at least one of said first plurality of network elements comprises
operation parameter analysis apparatus, the operation parameter analysis apparatus
comprising:
an ATM connection characteristic memory;
an ATM connection characteristic monitor operative, to intercept at
least one ATM connection characteristic of at least two of said second plurality of ATM
connections and to store said at least one ATM connection characteristic in the ATM
connection characteristic memory;
an ATM connection operation parameter monitor operative to
monitor at least one operation parameters of each of at least two second plurality of ATM
connections and to store said operation parameters in said ATM connection characteristic
memory; |
an ATM connection operation parameter analyzer operative, for at
least one ATM connection subset including at least two of said second plurality of ATM
connections which comply with a retrieval key, the retrieval key comprising 2 combination
of at feast one of said ATM connection characteristics, to retrieve from said memory, using
said retrieval key, the operation parameters for each ATM connection in said ATM
connection subset and to combine said operation parameters into a subset operation
characterizing value which characterizes th.e‘ operation of said subset; and
output apparatus operative to generate an output representation of
said subset operation characterizing value.
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STATUS mandatory | DESGRI PTI ON " The i ndex of this session ¥|fﬂﬂl|ﬁﬂl|||1|lﬂl|lll ol

of this itemis a legitimte DataSource for the RMON MB' s tabl és. ™

57 WD 97/ 35405

PCT/ 1L97/ 000AR0 97135405 - . = { anonSessionFilterEntry 1} PCT/IL97/00079
anonSessi onFi | t er Addr essOne OBJECT- TYPE SYNTAX OCTET STRI NG ACCESS
read-write STATUS nandat ory DESCRI PTI ON "The 20 byte ATM address
defining one side of the session to be nonitored. Together with the address
defined in tbdAt nSessi onFilter AddressTwo, this address defines an ATM

sessi on to bel.nonit or eApparatius ecclidibgmanelaion i wherein said-at{least one network element

anonSessi onFi 2 amonSessi onFl | t er Addr essTwa TYPE,
SYNTAX OCTET™ g‘?ﬁeﬂﬁg“g Q:%E%‘é‘ {apalysis 2ppAFAtS %ERB&?&FGW ong,Etatien pT ON

"The 20 byte ATM address defi ning the second 5| de of the session to be
noni tored. Together with the address defined i
anonSessi onFiZt er Addr eABpasatus apcosding dp cdaimy 19 Mé’éa‘@nl%me%%@érﬁtt’sa%é’ne

moni tored by pdRaAIER Whidl iddfides said operation parameter analysis apparatus comprises at
least one switch.

13. Apparatus according to claim 10 wherein said at least one network element
. which includes said operation parameter analysis apparatus comprises a plurality of network
elements each including said operation parameter analysis apparatus and also comprising an
output value processing unit operative to receive a fifth plurality of subset operation
characterizing values from a fifth plorality of ATM connection operation parameter
analyzers and to combine said fifth plurality of subset operation characterizing values into a

single value.

14. A method according to claim 1 wherein said retrieval key comprises a
Boolean combination of a plurality of said ATM connection characteristics.

15. A method according to claim 6 wherein said retrieval key comprises a
Boolean combination of a plurality of said ATM connection characteristics.

16. A method according to claim 10 wherein said retrieval key comprises a
Boolean combination of a plurality of said ATM connection characteristics.

17. A method according to claim 1 and wherein said step of monitoring the
amount of traffic comprises monitoring the traffic passing, in one direction, over at least two

of said second plurality of ATM connections.

18. A method according to claim 4 wherein the traffic service type comprises at
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. gg/ﬁf?’iknl l\rI'EC;E; { anonSessi onFi I{ter Entry 3} armggczas[,;it g?gl) I tlﬂl““rm‘n‘“ﬂ(ﬂm“ l“l

802Dot 5(5) Unknown( 255) ACCESS read-only STATUS

- mandat ory DESCRI PTI ON "The LAN protocol used on this LANE S& §ﬁ 2/8 The
val ue of thisweemsues changed from Unknown(255) to sonme ot herP Wen

the status of an RMON control entry which uses this filter as its

Dat aSource is set to 'valid . This itemcan report either 802.3 or 802.5
LANE. If the protocol is unknown or the session is not identified as a LANE

sessi on, the jpLPhS SRREfIISWE ,,? URTAMHR, 'NRT-VBE VBRMBREeSsi onFi [ terEntry
4} anonSessi onFi | t er Sessi onType SYNTAX | NTEGER {

NonLane( 1)

58
PCT/ | L97/:0007g, WO 97/ 3%%&1?&%55@;;4}0 claim 5 widheHf il %g«%@’;@% said ATM

LecToLec(3)
Unknown( 255) conneclicf’béses conprisuslay least one of the following: PNNI, signaling, LAN-emulation,

20. A method according to claim 1 and wherein said step of monitoring the
amount of traffic comprises separately monitoring the amount of traffic passing, in each of
two directions, over at least two of said second plurality of ATM connections.

21 A method according to claim 1 and wherein at least two of said second
plurality of ATM connections comprises a plurality of sub-connections, and

wherein said step of monitoring the amount of traffic comprises separately
monitoring the amount of traffic passing over each sub-connection of at least two of said

second plurality of ATM connections.

22. A method according to claim 21 and wherein said ATM connection

characteristics comprise a sub-connection identifier.

23, A method according to claim 22 and wherein said sub-connection identifier

comprises a direction associated with said sub-connection.

24. ATM operation parameter analysis apparatus for use in conjunction with an
ATM petwork, the ATM network comprising a first plurality of network elements including
a plurality of stations and at least one switch, and a second plurality of ATM connections,
wherein said first plurality of stations is interconnected by said second plurality of ATM
connections associated with at least one switch, the operation parameter analysis apparatus
comprising:

an ATM connection characteristic memory,

an ATM connection characteristic monitor operative, to intercept at least one
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* STATUS mandat ory DESCRI PTI ON "The type of LANE session

probe. The value of this itemis changed from Unknown(255) nfmlmmnjmnuﬂﬂﬂlll
val ue when the status of an RMON control entry which uses th lterm ag *
‘its DataSource is set to "valid . This itemcan report elther LEC to LEC
sessions or LEC 21945%5 sessions. If the session type is not igqitbfudessd as a
LANE sessi on, VPR "b be reports the value 1. If the defined session is a
LANE session the value of this itemw |l be one of the values 2,3,4, or 5,
where LecToBus and BusTolLec relate to the two addresses defi ned in
anonSessi onFi | t er AddressOne and anonSessi onFi | t er Addr essTwo. " = {
anonSessi oNFARedmbdtibn thara@BRHER M BAE itk OF Ta8'saich Hurdiy Eﬁzxmeémcmns
SYNTAX | NTEGER { e(l), ear (

} ACCESS qnéar@ shore said at slwtrtgse nhTMaGmectlon eRSTRIstG @\IthfSétTt'M nepnngasion
val ue of thi r(2) causes the agent to clear all entries in the
anonSessi onFli ag%ﬁom%‘gg = {anonFilters 2 } It is
appreci ated that the wnfATM eomecmmpem:onfpamﬁetar&mmm:' d)pwai%itennﬂﬁ;br af

desired, be | Ierrent ed in ROV onl nary The war e
conponent s Hﬁ? oft ARGral 9@”%“?’%19?%&&?3@%"”& %Péﬂ&gé’{n"?"ﬁ‘y SE;MGM“G%‘F‘W@
convent i onal andq96 Bidirélski operation parameters in saidATNI BRICAEA SiaPittdr3AE méRLHRUS

features of the invention which are, for clarity, described in the ¢ontexts
of separate enbodi rrent%lwW@%Owammamﬁetmdmmwﬁ,rfoaatlemIoae

nbod t
gr e\c/)i {fndesﬁ% I'n Phe@%%ﬁ@%@q# Eéﬁzwﬁg Emr%&é&%‘*whw ’g'gqi‘)%
provi ded sepulnah complizs with argrieval keyh e retrievalritey rcatripdsing a combmatnon of at least

|53ng | L97/ 00PR$ ot7 4 3(? QIEM connection characteristics, to retrieve from said memory, using said

retrieval key, the operation parameters for each ATM connection in said ATM connection
subset and to combine said operation parameters into a subset operation characterizing
value which characterizes the operation of said subset; and

output apparatus operative to generate an output representation of said

subset operation characterizing value.

25. A method according to claim 6 and wherein said step of generating an output

representation comprises generating an alarm when a threshold value is reached.

26. A method according to claim 1 wherein said intercepting step is preferred
during establishment of said second plurality of ATM connections.
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1t will be appreciated by persons skilled in the art that the present

I nvention is not
her ei nabove. Rather, the scope of the present

the clains that foll ow
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A nmethod for analyzing traffic on an ATM net work,

CLAI MS 1.

the network conprising a

‘first plurality of stations to be interconnected by a second plurality of
ATM connect i onwWO %7138408et hod conpri si ng:

one ATM connection characteristic of at
of ATM connections and storing said at

I nt er ceprAEMI.9H000PEAST

| east two of said second plurality
| east one ATM connecti on

characteristic in an ATM conpfacti on chaQ;(at eristic nmenory; ,
nonitori Ng an anduni & fg C jpassing over at |least two of said § )
plurality of ATMcowng]% 889 and afF yrt-etH-RE—Set—arBHRtS—e o N
sai d ATM connecti on g stf C ne
ATM connecti on subsfHtZ BigcE gdiong pt |
ATM connect i ons whi E% "gy' wth ar
conprising a conbi ng gg%, at |Jeast
characteristics, defjeswigwad a tptal bver
said ATM conneg i on ?u:tj :,%Ey r Lejin g
retrieval key,{he triaff q n
sai d ATM connect\ on subset a sugm
generati ng an outyut repfese Q D.
A method according to clhim1 I
characterisfic | an | 1%ty at | east one of bt at i g
i nt er connecf & vi dug) s ATN connecti on. 3. 7Y
according t ein I@sr—one of said ATM gpjneat i%ns , ses
a LAN-enul af i bcti o $hi d at |east one ATMicjorihetion
characterisgi psla LA ation protocol ID. A o A
nmet hod acc him 1 said at | east one AJ“‘I'(YI cqnn&ction
characteri sti¥ : r ual ity service typaiaf] dh mTM
connecti on. et il op~9
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PCT/ 1 L97/ 00079 5. A nmethod according to claiml wherein said
at | east one ATM connection characteristic conprises a function which an
~“ATM connecti on serves. 6. A nmet hod for anal yzi ng performance

of an ATM netwrde/asdgse network conprising a first plurality oPCHImBTINTS t O
be interconnected by a second plurality of ATM connections, the nethod
conpri si ng: i ntercepting at | east one ATM connecti on
characteristic of at least two of said §Btond plurality of ATM connections
and storing said at | east one ATM connection characteristic in an ATM
connection characteristic nenory; nonitoring at | east one
operation paraneters of at |east two of said second plurality of ATM
connections and storing said operation para tw‘&s in said ATM connecti on
characteristi ¢ _npnry: for atfleast one AFNiGQNn&Rtion subset
I ncl udi ng at @ﬁ cm e.b %WWQ\@My of ATM connecti ons which
conply with a{r F Q@ conpri sing a conbi on of
at | east one of said A connection gharacteristics . retrieving fromsaid
nmenory, using said retryeval key, thEAqgeC@,qJ« ropmm Jj Efq-\h
connection in said ATMgonnecti on supset n| ng sai d_opera
parameters into a subs o) qvatlon characteri z! ng val ue which characterl zes
t he operation of sg generating an out put
representation of d4aj g val ue. 7.

A met hod according | pne operati on paraneter

connecti on. 8. m 1 and wherein said

step of generati AR mmmnegpmpmmﬁpm%@enmmtl ng a conputer
di spl ay. J

OUTPUT APPARATYS 185

FIG. 3

CAPTURE AND STORE CHARACTERISTICS OF ATM CONNECTION DURING SETUP
7 1
COLLECT INFORMATION ON EACH EXISTING ATM CONNECTION,

210 | TYPICALLY BY ACCUMULATING TRAFFIC INFORMATION OR OTHER
4 OPERATION PARAMETERS

200

SUM OR OTHERWISE GROUP TRAFFIC INFORMATION OVER ALL ATM
CONNECTIONS IN EACH GROUP

= L

OUTPUT GROUPED INFORMATION




e 0. A nmet hod according to claim6 and wherein said step of
generating an output representation conprises generating a conputer

di spl ay. 62 V\D 97/ 35405
“PCT/ 1 L97/ 00079 10. ATM net wor k appar at us conpri si ng

a first pluralW@y7BMohet work el enents including a plurality ofP(é"t'l&WQS'ﬂ? and
at |l east one switch; and a second plurality of ATM

connecti ons, wherein said first plurality of stations is

i nterconnected by said second plurali ty4/57 ATM connections associated with
said at | east one swtch, and wherein at |east one of said

first plurality of network el enents conpri ses operation paraneter analysis
apparatus, the operation paraneter analysis apparatus conprising:

an ATM connection characteristic nmenory; an ATM
connection characteristic nonitor oper ﬂ% intercept at |east one ATM
connection characteristic of at least t 1‘ sal d second plurality of ATM
connections and to store @Eete—8 e t—oRe—AT-coRet or—ghdMcteristic in
t he ATM connection char athg[gﬂlmmcﬂ()N SE[UP PROCESS an ATM
connecti on operation par are at | east one
operation paraneters of each of at |east tvo second pI urallty of ATM
connections and to store said operation parfaneters in said ATM connecti on

characteristic nmenory; an ATM connecti on operati ol L)
paraneter analyzer ¢peratrve, Tor €ast_one AINM conneciron subse

i ncl udi ng at | east tMXMaDﬂNBEﬂNGCCWCHRIWCS)fFRﬂMNSEB}%PROCEﬁ& whi€h
conply with a retri evat— e g—a—cotbiati on of

at | east one of said ATM connectl on char act eri stl cs toretrieve fromsaid

menory, using said retrieval key, the operdtion paraneters for e ATM
connection in said ATM connection _subset amd to conbine said ope i on
c

paranmeters into a subset t] Lzl a [Wely racteri zes
the operation of said s b%@&ﬁfd@]ﬂ% %W&%C\g NJWB&‘ appar at us
operative to generate armroutpt v at-ron—of—sart—subset~ operati on
characterizing val ue.

FIG. §

270
EXAMINE NEXT ATM CONNECTION |/

280

DOES ATM

CONNECTION MATCH N
SEARCH
KEY?
230

COMBINE ATM CONNECTION WITH OTHERS
CORRESPONDING TO SEARCH KEY

T RETY T T T T . - pmm e = e e twemEns . P ce e e e — o e
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PCT/ 1 L97/ 00079 11. Appar atus according to claim10 wherein
said at | east one network el enent which includes said operation paraneter
anal ysi s apparatus conprises at | east one station. 12.

Appar at us accoPf WF5#% cl ai m 10 or claim 11 wherein said at | eBEwILSTIG0079
networ k el enment which includes said operation paraneter anal ysis apparatus
conprises at |east one swtch. 13. Appar atus according to claim
10 wherein said at | east one network elg nt which includes said operation
par anmet er anal ysis apparatus conpri ses 7§Iurality of network el enents each
i ncl udi ng said operation paraneter analysis apparatus and al so conpri sing

an out put val ue processing unit operative to receive a fifth—hurality of
subset operation characterizing values froma fiftkz Ltiylidf ATM
connection operation paraneter analyzers and to co&%l [ iifth
plurality of subset operation characterizing val uegjjnt NE gl e val ue.
14. . A nmethod according to claim1l wherei ai gval key
conprises a Bool ean conbination of a plurality of i onnecti on
characteristics. 15. A net hod accordi ngg Jp 6 fwherein said
retrieval key conprises a Bool ean conbi nati on of a<plur Hi said ATM
connection characteristics. 16. A nme -:F acg¢ording to claim10
) natjon of a plurality

wherein said retrieval key conprises a go
of said ATM connection characteristics.i=
to claiml1 and wherein said step of nnd%t

A met hod accordi ng
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=anmount of traffic conprises nonitoring the traffic passing, in one
direction, over at least two of said second plurality of ATM connecti ons.

18. A nmet hod according to claim4 wherein the traffic service
type conprises at 64

WO 97/ 35405 WO 97/35405 PCT/IL97/00079
PCT/ 1 L97/ 00079 | east one ofthe follow ng: CBR, RT-VBR, NRT-VBR, VBR,

ABR. 19. A nmet hod according to claim5 wherein said function

whi ch said ATM connecti on serves conprims at | east one of the follow ng:
PNNI, signaling, LAN-emnul ation. 20. A met hod according to claim

1 and wherein said step of nonitoring the anmount of traffic conprises
separately nonitoring the anount of traffic passing, in each of two
directions, over at |least two of said second plurality of ATM connecti ons.

21. A nmet hod according to cl aﬂ(é and,wherein at |east two of
said second plurality of ATM connection Rprifses a plurality of
sub- connections, and wherein said step of nonitoring the

anount of traffic conprises separately nonitoring the amount of traffic
passi ng over each sub-connection of at |east two of, said second plurality

of ATM connecti ons. 22. A nmet hod according to claim2l1 and
wherein said ATM connection characteristics copfrise a sub-connection
identifier. 23. A et i0pgbtiaaCelr Ebrimgction ¢l ai m 22 and wherein said

sub-connection identifier conprises a directiop associated with said

sub- connecti on.

OPEN_AND_
NEVER_READ

read by AMON Connection closed

read by AMON

-

Connection closed

read by AMON

read by AMON

read by AMON

\_

CLOSED_
AND_READ




624, ATM operation paraneter anal ysis apparatus for use in
conjunction with an ATM network, the ATM network conprising a first
plurality of network elements including a plurality of stations and at
1east one switch, and a second plurality of ATM connections, wherein said
first plurali t‘VOB?B%“P%ltl ons is interconnected by said second pPEHHITRPTD
ATM connections associated with at | east one switch, the operation

par anmet er anal ysi s apparatus conpri sing: an ATM connecti on
characteristic nenory; an M connection characteristic
noni tor operative, to intercept at | eas?

65 WO 97/ 35405 .

PCT/ 1L97/ 00079 ATM connection characteristic of at | east two of said

...........................................................

connection characteristic i n t he ATM connecti orf charac e:l’l stic menory;
an ATM connecti on operati or‘: par anet er nonitor dpergfl ve to nonitor at |east
one operation paraneters ofi at | east two of saiid sgcon pl urality of ATM
connections and to store sal d operation paranetjer$#in paid ATM connecti on
characteristic nmenory; an ATM corjnec&i onf oper ation paraneter
anal yzer operative, for at Ieast one ATM connedti @& supsget including at
| east two of said second pl: wral i ty of ATM conne ol ich complies with a
retrieval key, the retrieval key conprising a condfisati on of at |east one
of said ATM connection chariacteristics, to retrieje from said nenory, using
said retrieval key, the operation paraneters forgdach ATM connection in

[ thI’l: parameters into a

sai d subset; and out put apparatus ogefr ati \/e to generate an
out put repr esent ation of sal d subset operation c xCt er3| zing val ue. 25.
A nmet hod according to claim6 and wherei n saifd ' i
representation conprises generating an algjlrmwhen a thr
reached. 26. Aime ordighg o claim|l
intercepting step is preferire
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