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techni ques. above the data link layer so that the system appears to a
user at a station in a local area network as one large
10 single network.

Ethernet networks and/or 802.3 Local Area Networks

(LAN's) are being installed in conjunction with a wide
variety of office automation and data communication

15 - products. The LAN's are used to interconnect a number of
products which use various network architecture (e.g.
TCP/IP,XNS,DECnet,etc.). As additional LAN's are
installed in other locations the need to link together

the remote LAN's is often initially ignored. Then, when

20 ‘interconnect options for interconnecting the remote
LAN's are investigated, it often becomes apparent that

'the simple, multipurpose data highway environment (that
exists within a building or a single LAN) has

disappeared.

- 25 o : o . _
|  Connecting a number of remote LAN's can present
problems in software and can also present problems in
complex multi-vendor compatibility. The architecture
for interconnection can also become an issue. - Redundant
30 configurationé for different internet protocols may be



It is a specific object of the present invention to 10 connect nore than
gcal Area Networks across sinplex channels through a bridge and to.
[ comuni cati on between stations. According to the invention, there

ided a 15 - communications system for interconnecting nultiple -
area networks across backbone netwarxs independently and ",
tNansparently of protocols above the data |ink layer and so that the
mu e local area networks appear to the users of stations of all |ocal

area networ ks a@m&-dw,r gndGome siMghe Ladalstatdansctmayr kot sapgosysaem

conprising: a.plur tB’ﬁ? r networks with each | ocal area
net wor k havi ng gﬁ=*§§% é A |%§? etgr sendi ng or receiving comunications
to or form another station u5|ng data link frames containing at |least a

destination 25 dﬂ‘l' eps i‘”ﬁri‘mi??r g%j%@‘%r &5, thé‘t reSétt DiFeREL&RODS

network conprising only sinplex_broadcast channels Bhd connectlng fwo or
nore |ocal ar ed HARRAINEUNd WNELdiPd & helgpadachAredckBtaterontet woPH had

~one and only or&ﬁﬁmﬁi&msec&bwﬂh apPOLd St PAobYehE pPESendEdNBYE
recei ve 30 | ex chq? lurality of bridge neans with each
bri dge neans |rR Forfteet Q%é sinpl ex channels a plurality of |ocal

area networks to pern1t one or nore stations. in one |local area network to

conmuni cate with one% é?é%#cgwoﬁg.gpeoprtﬂgr rQLe pe185E§ % L 35

area networks; eac sa| etmor ace
means forlqrnewqqnnegﬁtMQrewﬂhgnetwprkncabdAreeaNehweakaeaqnoas ahmpiex —

sendi ng i nf or Mediidhe1s - Enrbligh ATeok0d Eatwmdﬁ@&fa@dcbﬂﬁahiaaeeon e

net wor ks across one or nDre backbone networ bridge managenent neans f/
defining the RALReIMSEALIOnH a backbone netmork of the single o
transmt sinplex channel and the 5 receive sinplex channels in three
possi bl e topol ogi es, r oot ed

no
nul ti-rooted; |ear nl%@c%%jrfégf E"ro I gg?nllﬁb"? teﬂ?rbtatqh&{' f1§ncPrl%ve1rdesq afti ons
relative 1® thecémmﬂﬁﬁcnttmﬁsws*sbemthar fntereonneeting mndtiphe hackbone

network can be {0yt &g ks Werosd! 558kH6He neth8FRE" 1haEpERABAL 14 knd

forwarding a frane
transparently of protocols above the data link layer and

so that the multiple local area networks appear to the
users of stations of all local area networks as one large
20 singie local area network, said system comprising: a
plurality of local area networks with each local area
‘network having at least one station for sending or
receiving communications to or form another station using )
data 1link frames containing at least a destination ”\)
25 address and a source address; at least one backbone
network comprising only simplex broadcast channels and
cegpecting two or more local area networks and wherein'
- feach ‘backbone network has one and only one transmit
simplex channel associated with one or more receive
30 simplex channels; a plurality of bridge means with each
bridge means interconnecting across simplex channels a
plurality of local area networks to permit one or more
stations. in one local area network to communicate with
one or more stations in one or more of the other local
35 area networksy each said bridge means comprisings
network interface means for interfacing the bridge to
related local area networks and for sending information

Y



received fromone station in one |ocal area network to a designated stati
in another |ocal area network across one or nore backbone networks
i ndependently and transparently of protocols above the data link |ayer;
di scardi ng neans associated with each recet9e si npl ex channel for

sel ectively discarding frames; wherein the transmt sinplex channel
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. e. non-rpoted [ got e nd ot i n Ioc |
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| ocal area network to a desi nate tation 1n another local area etmnr
across one or noiadepenrdent of receive simplex channel characteristics

and the characteristics of each individual receive

20  simplex channel are independent of other rece{gg‘iifplex
channel characteristics; -and wherein the / backbone
network is noﬁ required to be related tec the local area -
network access technique or bandwidth.

f
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\_ 25 In another aspect, the invention provides a method
of interconnecting in a communications system multiple
local area ' networks across  backbone - networks
independently and transparently of protocols above the
data link layer and so that the multiple 1local area

30 networks appear to the users of stations of all 1loecal
area networks as one large single local area network,
.each of the 1local area networks having at least one
station for sending or receiving communications to or

Xt

form another station using data link frames containing at
35 least a destination address and a source address, said
. method comprising: interconnecting local area networks



- 15 # _networks; selectively discarding frames recei ved on the receive

eXx channels; enploying transmt sinplex channel characteristics which

| etely i ndependent of receive sinplex channel characteristics and .
i\ng characteristics of each i ndi vi*ual receive si mpl ex 20 channel
are conpletely independent of other receive sinplex channel \’

ract/eri st d forwar S.across, a back ne. network in.a wa
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net wor ks t0 the users of at|
| ocal area n P\Rﬁil‘zglgs rone"F ar é’é’ ét«?dl oc%’rn%f%a Ne& OJbtrjladge
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to relpged | ?%ght%%atgr %é‘@%kﬁaé’l?goﬁgr nSESh %4 rﬁﬂﬂ“’f‘r‘éﬁlﬁ)'}-ééé{%& or mat

bet ween rel a | ocal S across one or one networ ks

and wherei n EXOR BhekDaskdeaenmetwork cagome ifaryagded ampliscandrdicast

channel s. and ra%a9d8 ngNdtRAbY ﬁneat'b%&%@et ‘ghERkexrehanpeh apsoRi s with
one Or nore r ﬁ%l ve Sli g§| ex
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channel and theanethereldfal anemp&ekwahhnme&assrbﬁéwaﬁamumslﬁdékbone
“topol ogies, t I | | ear g
obos 5 opfusitd, kL GipBathe T IILL reRBISy 5| he
backbone netwscbigG ;hampieaneshaenelsed emmh¢!h@sbammamsmntrmﬁwmpkexcan
be Tforwardegdnafhe1dicha@aliristics which are completely independent

of receive simplex channel characteristics and employing'

characteristics of each individual receive simplex
20 channel which are completely independent of othér.receive
simplex channel characteristiecs; and forwarding frames
across a backbone network in a way which is not required
to be related to the local area network access technique

or bandwidth.
23 - o | ~apws -~
_ The 1invention also provides a bridge/ for a C
cqmmunications system of the kind in which there are a
plurality of local area networks with each local area
network having at least one station for sending or
30 receiving communications to or from another station using
data 1link frames containing at 1least a destination
address and a source address and of the kind in which
multiple local area networks are interconnected across
- backbone networks _independently and transpabently of
35 protocols above the data link layer and so that the
multiple local area networks appeaf to the users of
stations of all local area networks as one large single
local area network, said bridge means comprising: network
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15 forwardi ng neans for forwarding a frame received fromone station i
one | Qcal area network to a designated station in another |ocal area
net wor k across one or nore- backbone networks independently and
transparently of protocols above the data.d4ink |ayer; discardi ng nmeang
assogciated 20 with each receive -sinplex channel for selectivel
di scarding franes; wherein the transmt sinplex channel characteristics.are
conpletely i ndelrramieﬂ'ace)f meansi \Vorsi tptexfabangeltidhabatdgei tid Cse batled he

characteristi Cﬁtocal £ach ' ned etdhipyd dysl ok eggﬁq/ie?(g ﬂ’ﬁg nﬁé'f.ioﬁhﬁﬁmﬁame are

25 i ndependen recei ve
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“I'n ordervat hat the invention mag/ be nore readily understood, an enbodi ment

't her eof ndRPBRF IR’ 90, ehapnels ans: baseons ene
acconpanyi ng drmﬁy\gmeltrr-alﬁmmi‘t §ﬁnplex chagné® dssSchatiedowddth one or

i lustrating a n i Rin tvvork(

i'nt er connect i on e ngeigé 3?"% 'etsgg g@#’éﬁﬁ? gﬁr‘ é@h&%geﬁ%rngans
bri dged toget heﬁ‘oracd@ssnmsathelaseobaakﬁ)one riat\mrbaokbctrfee meEserit, of

i nvention; u s a e d 0

but whi ch shovvs t%%e aé‘tﬁ'elg g?rar%ém%%chgzhgpecon@%ﬁﬁé i on %htg fglagg%o e
networ k; FPgur eSHnplexsthannalholn t Heres gpeesblentopolegien, 1b.-e. nan-be
expanded usi ng r?’oé@éd es&ihé'le' 'r‘%te’ﬂ Ot & mﬁlt'lur"é%ft'e@t-esleMné V‘ﬂeans
bnidges can %e erconnec‘L’ g5| n .eith a br oadcast di um oi nt
t 0ipoi nt nedi umPe ge?r%l?%r Re¢ LlPrarigg: 2 I| -usey Bk °%S|§e pat tibe
conpari son Vi evts hce rlgaélkmomem@ﬁwerkrpk@xw@anﬂshmw npeodingaarsomngtie

br oadcast si npl gnne ar conmuni cat ,ons ntrast ed th_the use
of nmultiple pm?% l%% rb%l mnega!&r | FHRs fb(?r St‘gﬁ,‘w§gge& rﬂﬁml %{FF%H Ed’
Fi gure 5Al5s a forward keg Fieans Eorskftnmwa}'daln;ga frame received fr-om one

station in one local area network to a des:.gnated station

- in another local area network across one or more backbone
networks independently and transparently of protocols
above the data link layer; discarding means associated

20 with each receive simplex channel for selectively
discarding frames; wherein'the transmit simplex channel
characteristies are completely independent of receive'
simplex channel characteristics and the characteristiecs

_ _ of each individual receive simplex channel are
\/ 25 independent of other 'reciizz* simplex channel
characteristics; and wherein thejbackbone network is not

- required to be related to the local area network access

. technique or bandwidth.

30 In order that the invention may be more readily

understood, an embodiment thereof will now be described,

- by way of example, with reference to the accompanying
drawings, in which: ' '

AN

35 Figure 1 is a diagram illustrating a taxonomy for
describing Local Area Network (LAN) interconnection;



topology Figure 5A is a four node network and illustrates . the
Si channel used for star 25 configuration; Figure 5B .

il gt es anot her topology. |In Figure 5B a four node network is

cq ad in what is referred to as nuldgstar topology. Figure 5B =
il gt es the 30 sinplex channels required to support that topol ogy. o
Fi'Q shows how si npl ex channels are used to support a fully connected

too pdy. Figure @iiguree \& dw lai h&eﬁlgﬁrQoﬁrbﬂthenpbasnetmgrEmmbridgamrat|ng
t he 35 S|nplex anne a i £l e f|
cont ai ni ng t k& 2} 6§F86?es§coﬁ£ég¢££%%' ﬂa ?ﬁgwgg%ta s?%%?

n

. Figure 8 is @resanﬁﬁlnxenDQankxiFﬁgure 7 5 conflguratlon. Figure 8
shows a conmuni cati ons system enbodyi ng t he present i nvention and
incorporating a fully conpected nefwork, 8 illustrates _how

star cenfigurati ofsigine céhndsdt &d- ﬁﬁ‘buﬁhiﬁhLG@ﬁI"eRrP@édﬁet%rﬁ( gurRl fow a
nunber of th(b'iﬁ: |m«‘ﬁu Whowsn e détual COMMSTéLdehne R cdnf i yuraonsact ed -

net wor k.

fromthe useffo FerkPue it

in Figure 9;

ure |Ilw£trates t@e actual configuration (as distinct
fThe wuser perspective is illustrated
15 Flgure 9 is a diagrammatic view showi ng the user

spect i f t
St o™ TETBYRL C7L I\So LS, £ OOHL D81 LS, PS°8RE L BYERRHOT
LAN st atg ons an duntexpanded tssnrgseaLmrgotFighrbmou |l ustrates the

primary role of a bridge enbodying the present |nvent|on Figure 11
illustrates secondary roleg of _the bridge 25 enbod t he present
[

i nvention; Figure Hb8yre

one enbodi mrﬂn@éré&mammaﬂywum aFlbg-@raﬂch%tthQ‘dﬁuﬂiaber acpopasent

detalls of th

parts of the brlqg gﬁ%%ﬁgﬁsEggg ;igg;ggsggrggf ggggﬁgggk§bom1further
a U ’ |
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Figure 5 is a comparison view showing the use of
simplex channels_'including_ a single broadcast’ simplex
channel for star communications contrasted with the use
of multiple point to point .duplex 1links for star
communications; - '

Figure 5A is a view like Figure 5 showing a star
topology. Figure S5A is a four node network and
illustrates the simplex channel used for star
configurations; ' '

Figure 5B illustrates another topology. 1In Figure
5B a four node network is connected in what is beferred
to as multistar topology. Figure 5B illustrates the
simplex channels required to support that topology. -

Figure 6 shows how simplex channels are used to

support a fully connected topology. Figure 6 is a view

like Figube 2 but emphasizing and 1illustrating the
simplex channels.
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Figure 13 illustrates features of the forwarding function of the bridge;
Figure 14 illustrates features of the nmanagenent functions of the bridge;
-6b- Figure 15 shows the format of a forwdad ng'data store incorporated fi
the bridge; Figure 16 shows details of a nulticast array data 5 store
entry structure as used in the present invention; Figure 17 illustratesithe.
| ogi cal structure of Bigvoral 7coflbsstdtates ree towaufid guongidreen e oaift atimd nigr itdge
shown in Figure | 1841 aggsah a:fr a gted in
certain operatl%%%ro#gPﬁiggggaggon%gg%éa%gd |§ﬂ§ ih %HEZbETSQE QEEE

Figure 19 illustrates how an encapsul at ed frane is decapsulated in the

bridge i11ustrated i npFgdpee 82i 181 ur oyl i of Wt @upandeaewmfgu@e 7
comruni cati ons Sé % g |ntj#connec$ g Local Area, rks |n 20
accordanc® wi t h°BRe*ERDBAEABAt I &HE pY e8 RF5|ﬁbeﬁ?W%ﬁnl%%tB%ns system
1DESCRI PTI ON OFeiibied PREE EBREDp F&SERt MaTéht Por® dnd tite drpdratfirghias fully

description the BﬁhlaE!g’Eackﬁgfc%?ﬂces WF?EHPS rgfe&égﬁ&a%st h%o@ oStar

abbrevi ati ons |n s"as indica
Equi pment Cor pocanfégurasioosk ame Coonmeicd®d orfshrough a Local Ar'ea

Cat al og, SurmerNei:agflk8 QP! i{é%] a number [Eﬂ'ttfﬂosé ”iSEat@BsteJéﬁ( b-Ehe

Et hernet: A Local Ared Network 1 Li nk Layer
Physi cal L8yer SpBBRPEtEdti BHs, aV@fgl%ﬁ xonnegted network. _ 1N@We 1 2
12 illustrates the actual configuration (as distinct from
- the user perspective). The user perspective is
U illustrated in Figure 9;
i5 Figure 9 is a diagrammatic #iew showing the user
perspective of a communications system embodying the
present invention. As 1illustrated in Figure 9 the

overall configuration is viewed by all LAN stations as
containing a single LAN.

20
Figure 10 illustrates the primary role of a bridge
embodying the present inventions
. Figure 11 illustrates secondary roles of the bridge
25 embodying the present invention;

Figure 12 is a view of a bridge constructed in -
accordance with one embodiment of the present invention.
- Figure 12 shows major component parts of the bridge.
30 Subsequent figures of the drawings show further details
z _ of these component parts; '

Figure 13 illustrates features of the forwarding
function of the bridge;
35 : _
Figure 14 illustrates features of the management
functions of the bridges;
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di sappeared. 12 Figure 20 is a pictorial view of a communications
system for interconnecting Local Area Networks in
20 .accordance with one embodiment of the present invention.
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13 - The traditional Internet LAN interconnection techniques support a,

single 14 architecture and consequently a subset of the current or ", -

potential LAN popul ation. 15 Al so, since Internet processes in the LAN -

stations nust assist in the interconnectjon, 16costly software upgradeg|.

- be _required and conpl ex nulti-vendor con%atibility 17 probl ens can occuy.
Wi ch architecture to interconnect becones an issue. Redundant 18 '

8?”&%”532%%%&@%@%3% L ERER RO o o 0 51 0

contrast t TransLAN configuration and nethod of the present invention

22provi de &, siapl e in N L&A Lh

t ranspar ent t@ttgﬁ'grs&gt% 9%@8'\%{% g%%%%% grg#tbg ﬁifﬁmd to by the
i nt er conneéablneviaticosmin bee brackets@siindicatedal | 24LAN stations, the present

i nvention Burns an arbitrary nunber of Ethernet/802.3 25 LA Ns into a
singe LA N, 26 27 Using the |1 SO Reference Model, this description
briefly degcnPEﬁ@Q the 28 Dégikal Fsminpenst Garporptiosenl ebwerknandn Cog munieationsy
interconne@ devices. Nexicatigg 28 bhes)1988r chitecture and operational
characteri §tics of the present Invention are 30 defined. This is foll owed
by a description of the flexibility of the present invention 31 relative to

satellite, Stpaneedtri al , ampdgitilydnbel,oafd Qlerox, The Bthaict: ASLaedll A Netwdk
extensi bi hpty to 802.4 ang ther, LA N s 33 34 35.36 37 38 <1 A

Rel ati ons ibp of the Pr ese%ﬁk‘? Mﬁlagﬁrt%ééwes?ca‘;ﬁoqy&&{pegm%om Version 2.0,
i r\Lerconn@é-tion syst em andovet$82d constructed and operated in accordance
4wt h thejpresent Invention uses a device terned the Vitalink Bridge.

Bef ore di Sussin Show the Vitalink Bridge operates, it is useful to '
under st andtJilHawe8ilat i onshBELt Bawe:h&ans Kirey, nrang: Behndtewartey leassl Areg Network
Figure 1 RKl ustrates a taxQnasatidn®] TERESH mdnitations) j\?tg;r«lggmnect i on

[ St ew84] . 4@The t axonomnmy associ ates a LAN I nterconnection device with an | SO
Ref erence™Nbdel 103ayer: A device is associated with the layer in which it

rel ays i nlﬁma?gn er om OMEEH Progict 8ok tt&laia_rm@a?enet;ﬂm Stgﬁdﬁrﬁs‘,t "BEE .‘%‘:ﬂ&n@i&&ﬁ
context rgmges from s nts tellite li and terrgestri i nes
in the Io%e?r | ayers to ne Kk aqyﬁgfégtum.gﬂe%d%%twm hayer

hi gher | ay#8s. Specifications", Approved Standard, July, 1983
| 19 | |
20 [1EEb83] IEEE Project 802 Local Area Network Standards, "Draft IEEE
21 S ~ Standard 802.4 Token Bus Access Method and Physical Layer
22 - Specifications", Working Draft E, July, 1983
23 _
24[EEc83 IEEE Project 802 Local Area Network Standards, "Draft IEEE
25 Standard 802.5 Token Ring Access Method and Physical Layer
26 Specifications". Working Draft, July 1983 |
27 . _ _ - _
- 28p5033) 1S0-3309, "HDLC, Frame Structure", available from Computer and
: 29 ' Business Equipment Manufacturers Association, 1928 L St., N.W.
i 30 - Washington, DC, 20036
32 [orms75] Severo M. Omnstein and David C. Walden, "The Evolution of a High
33 Performance Modular Packet Switch", 1975 Internat. Conf. on
34 Comm., San Francisco, CA, June, 1975
35 _ _ _
36(stew8y ] Bob Stewart, Bill Hawe, and Alan Kirby, "Local Area Network
37 _ _ Interconnection”, Telecom munications, Mar. 1984
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14 15 In this taxononmy it is inportant to hote that the |ayer
perforappg the relay 16does not utilize information fomthe higher layers
In fa€t & ffering higher layer 17protocols can (and do) concurrently.

util g sane | ower |ayer relay. nerally, the 18 higher the rel ay -
| aye nore speciall ed are the s of products and protocols
193ert by the relay. Also, factors such as overhead and conplexity

Lf‘?éﬁ?.niﬂfeﬁ% , il e o BB kot B1Sa iork e W e

Rout er s, bbmgem‘sténeil mmimtdehyuitﬁm widet vardebyo of asffickeaitomation?d it @ass er s
200, OB e bl 5 OB AT B BYTRF Bed 10 GO BB ol .
rel ay pﬁ?@naly | fag e interconpecting] amaltiplet prodiucts) which cutilize| varigum| setdbfie. g.
col lisi %r@ﬂ T@ly t eed and add only a very snall

32anount, 0 £é§:gltl égde /I?Pﬁﬁg g?gxe%:,ﬁé}r@g m crosecond). 33 Repeaters are

used to extend LAN configurations by connecti ng LAN channel 35segnents

toget her? di r eqifti OfneAChRBEssAR 1K KT Badaliobih, (RakPi Bigahizdkions réae" the

t he 36u of Repeaters ILn a LAN configuration is transparent to LAN_st tion_

pr ot ocol dnstaliatien in midtiple,piher locakienys In GrankcRAoes £he nged o dsk ar ot Bi sm
for :nt&w aeltﬂsgmam}t ﬂbm?dLAl\t&et'SasSW:ﬁhmbt ; ; Yegth . tAhPivlestagh ttbdeigezﬁ :
single i ncl udi n any i nt erna n S) I8

Physm%'lleA e, S5 081 o oSk SukolE i o ey
budget . &mmmmﬁmaAMpmmmmmmm a few 5kil oneters. The)
maxi murp2nuber of stations that can be effectively serviced by a 6single (&

NIls agqgther limting factor. 7 8 Si nce Regioters relay bits, they are
unabl e*t? sel d&ei h@ldstmnaltmtermtabwnﬁn@mm nmmtmppocwa single

expans légrbratdd @ter bfid @dndy @J&&é%@%@%&ﬁmleﬁ?%&ﬁmqm@ ep&f&ﬁfﬁforef
t he ab&nce of |ter|ng|sthat | i nks_used Bg/rusgea ers to tie together'
Inbpraeh (PEoggssesniy tedefN statip

two se
- [DIX Sgﬁdowrsomml Gpgphdés Bapebé vequited @ad complex multi-vendor compatibﬂity

17 problems can occur. Which architecture to interconnect becomes an issue. Redundant
18eonﬁgurations for the different Internet protocols may be required. Some of LAN -
19 stations may not support an Internet implementation.

20 _ . - _ o _

21 In contrast the TransLAN configuration and method of the pneserit invention

22 provide a simple and elegant LAN interconnect solution that transparently extends the
2'3pub]ic data hlghway paradigm to LAN interconnection. From the perspective of all
241N stations, the present invention turns an arbitrary number of Ethernet/802.3

2515 N's into a single LAN.
26 : o _
27 '~ Using the ISO Reference Model, this description briefly describes the

28 eiationship of the present invention to other LAN interconnect devices. Next the
29simple architecture and operational characteristics of the present invention are
304efined. This is fallowed by a description of the flexibility of the present invention
3lyelative to satellite, terrestrial, and mixed configuration support, as well as its

32extensibﬂ1ty to 802.4 and ther LAN's.
33

34
35
36
37
38



14 15 16ROUTERS: Network Layer Relays 17 18 ~ Routers are the

tradi t.ional LAN interconnect devices. Wen using these 19devi ces, LAN.-
stations nust be able to distinguish between comunication with a 20statj
on the sane LAN and a renote LAN. Renote conmmunication requires LAN 21 .
stiations to transmit/receive Data Link fgames to/froma Router on the sa
LAN. 22 23 The franmes contain I nternet protocol data units (packets)
created by the LA N 24 stations. Routers utilizes the Internet protocol
cont r ol i nf drReddtionshiprofttne BreséntilaventibnXpa0ther Produntsi guration topol ogy
table to dgermne howto relay the packets bet ween 26t he LAN and ot her
net wor ks. (fg g., point to point data links).” 27 28 When conpar ed to
Repeat er s, “Rout ehs m@enmeqtt@rwptﬁmmdtmﬁtbmcgmmdmmeﬂ én aEf¢mglance

only work ol .
conpared t “E&peaterﬁo%?%@y%%gm gni |cant c}ﬁ \ﬂﬁéﬁ% operate as gssmg
store 31 a @or othaa¥ alink Bridgeconeyatesodt is weeful relatiopspip to other

processing &Uarnemh},yct\?&ﬁéggges from5 to 50 mili seconds but nore
significantg are the internal queue delays 33 and transmission tine between

Routers. 34 35 Since LAN stations performthe filtering function for a
Rout er (by &only peigh Mg ilisti=tes actniono flg ok RScribing 4. A R Rt ércbriidotion Btewsl) .

ok specd HaTuion penshti A BeabobhSiBb deilor D el ooe
Inurr‘oer of I eronk delice isaa;sbdaeéd‘ withi thel Iﬁyetem/mhm ipyredays infdranativd fremnone?
| ner connaoPEaf %7 ffdther, i 0 BRROR, BEAHS AR AL | AN ssgments,
exanpl e oﬁ&;a whd dermsirigifinesdndhepowgr layars taynstwirk asehitectupes (e.g.

Bridges iili3e é@?‘]&s&tﬁ M tneiigher lajrssane nmedi a as- Routers, but operate
b @ a Li nk Iaye? LAN s connect ed toget her by Bridges

litotal ly \MZ
| ogi cal | yl_l appear to the LA N stations as a single LAN. 13 14 LA N
stations dnply mldresmxbaéay itk inparasat to mtdahat thé laye pér-forfmﬁ:@amevr%u@,

16does not utilize information from the higher layers. In fact, differing h:tgher- layer
17probocols can (and do) concurrently utilize the same lower lJayer relay. Generally, the
'lshigher the relay layer, the more specialized are the set of pr-oducts and protoco]s
19 serviced by the relay.’ A]so, factors such as over-head and complexity incr'ease the

' 2ohjgher- the layer number.
21 _
22 The layer r'elays' of direct interest to the present invention are Repeaters,

) 23Bndges, and Routers, ]ayer's 1-3 respectively. The most common of the three,
\_  24pepeaters and Routers are briefly described and then compared and contrasl:ed with

25 Bridges.
26
27 |
28 REPEATERS: Physical Layer Relays -,
_ 29 : _
] 30 Repeaters relay physical layer protocol data units (bits) and control signals

31(e.g. collision detection). They operate at LAN speed and add onl_ly a very small
32, nount of addition delay (e.g. lessthan 1 microsecond).

33 :

34 Repeaters are used to extend LAN configurations by connecting LAN channel
355egments together dinec’c:ly or across an internal point to point link. In general, the

36use of Repeatersina LAN conﬁguratmn is transparent to LAN station protoco]s.
37
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150n the sanme LAN. Broadcast and Milticast destination frames are handl ed
properly. 16They are received by the addressed group of stations regardl-ess

of ;L

franess

tion. LAN 17stations do not address frames to Bridges as they nust
ers. 18.19 The Frane Cheék ‘Sum val ue created by the source
i s\del ivered to the 20desti natil

Routers, the or IS 22renove the first. Router and
by evety. End yisd OF Rebeqters. af , GERF AL i CelipBEm 1

JHiBIpIE BAN's 19 seversly I]iﬂbé’diRﬂ’lheaéﬁth éﬁaesﬁngxee!. RR (mdamiﬁghﬁymeadxaa

e g ik T 5 HBRREY e ok SRR o] 89 5P, 100

LAN s.

'[nglpﬁ'?ngvg*? J‘%%leout ers can gnb%gerg olIn %OﬁlgC?g%cgi gg%?%? ng

Astrip pmaganiorBdengebUdgeBr i This limitk 4. Adhexpareiorn esing Repeaterisco 4 Abl

Al's, as Osingle RAN trancthendinitingifaeterinber of stations that can be-

'. effecti

vply 32serviced by a single LANis no longer a limting factor. The

" stations,can be spread 33anmoung nultiple brid ed LAN s Hawe84]
contrast8wi t h Siner fepeatern elay; bitge $hew age )t vedy fter L%Qa Link

stations9ghRey. Piensdifeitly, AN a%.éxh 15 Opedirieteaf aa?zfncmgemeea bddiky.36

37

franes

Bri dges

megabi t

.processﬂllgce Brlg'%gqu{);@r%;e 3??&7’9?\@? ’aﬁer tha ut er[ia have h&ss

bliogetree twoakgn eftsmustopdsata aﬂLﬂNa;seed.second) Consequent | Y,

?re capabl e of effectively utilizing high 3bandwi dth Iinks (1-10 ‘\J
S/sec) between LANs. 45 When bridgi ng renote LAN s t-oget her
with a ¥3nk opkn EthergetaRepeates fHIY 82r] istanexampie of A Repeatenyavies. directly,

Bridgesyjgdd a very small anount of additional delay 7(at nost a few
mllisegconds). In contrast, when utilizing |ower speed |inks, Bridges 8

li ke R

the sank6ReYTERS: Métiwipk Liaper Helays

than w
within

Speci fi

ers add sigifcant delays due to fransmission tine. However, for

;9 a Router. 10 This is due to the reduced pracessi ng over head

Bridge. 11 12 Whi l.e conceptually a Data Link Bridge is not a '
new i deh8 recenbﬁtprs faPe piiec itdditiion=1f hA N Heteecaimert adevies. griehén yusinge theseed.

this ne%%eo#% v gl AR p CULO R gl Bl bl o5 e &

Ostation on the same LAN and a remote LAN. Remote communication requires LAN

21stations to transm.t/r'eeeive. Data Link frames to/from a Router on the same LAN.
22

_ 23 . The ﬁames conta.m Intemet protocol data units (packets) created by the LAN

2‘lsl'.a‘lzal.ox'ns. Routers utilizes the Internet prot.ocol control information in the packets and \
25z 1ocal configuration topology table to determine how to relay the packets between '

'26che LAN and other networks, (e.g., point to point data links).

27

28 When compared to Repeaters, Routers are not transparent to LAN station

29%rotocals. They only wark with LAN stations havieng a compatible Internet layer.

304150, compared to Repeaters, Routers add significant delays. They operate asa store:

3land forward packet relay (not a bit relay). Their internal processing time usually
3Zranges from 5 to 50 milliseconds but more sigrﬁﬁeant are the internal queue delays

- 3%nd transmission time between Routers.

34

35 Sinee LAN stations pe'form the ﬁlbering ﬁmction f'ora Router (by only sending
36t packets destined for a remote LAN), the Router to Router links do not need to
37operate at LAN speeds, Typical link speeds range from 9.6 Kbps to 56 Kbps. Also, the

n station. Bridged LAN s have the\w/
of protection agai nst 2lcorrupted data as is present on a single-

6F SnbARRORNECHIRE

associated with a Bridge shoul d be | ess

2

|



15addressing in Ethernet and the 802 LA N s forsthe first tinme places a
uni que world wide 16identifier in the Data Link |layer. Al so, Bridges are/
processi ng and nmenory intensive 17devices that are able to exploit nedi
to high speed broadcast and point to point 18 technol ogies. Significant
-cost; reductions and technical advancememis are occurring In 19 all of thg
areas. 20 21 220perational Characteristics 23 24 To descri be the
operational, characteristics of the present invention it |s useful 25to
first ill udimeaximunminbercefsstations thatf cayubeteffectivfely servicesisbynt singlerii A ¥ris no

Elrlgggrggdzt g%nﬁerizﬁfa Eﬁ fﬁu{%ﬁ%l te bacéﬁglﬁg@r%g{ %PE%MEE% eetba

backbone i L8P at i ng |n a fully connected broadcast node such that any 30
frame trangmtted by one Vitalink Bridge (VB1, VB2, VB3 or VB4) is received
by all 310 her Brldg Each Vital Iﬂ’:})ﬁ%é{-']dl% can be configured to Transm t
at the sa FreteRauter PETvEr anexapple of nReaerdeviceal i nk
satite net\ﬁork is very simlar to an Ethernet or 35 02.3 LAN. Both are a
broadcast #ransm ssion nedia, support a prom scuous (receive 36 all franes)
reception node, and have a very 1ow bit error rate. 37 38 13 1 Bot h
Et her net aS8REDBES: DathiLink bayerr®elaymw edged datagram protocol . 2Li kewi se,
tthe Vitaligk Bridges utilize an unacknow edged datagram protocol. across
3satel li ti backbone The forwarded Ethernet/802.3 franes are sinply

envel oped 1Pnsi deBridges ietdnneet: LatN'acusing: the SEa®2 . mediaoas Routersablb wpenate

gg\?c:m;;[e?%_ r&1t§{512§? ?ﬁ?}é‘;’%‘% erL:ﬁ_/Ni%"éB A sﬁblg?t\{b{‘ P]Fﬁd{é’sB“ gey
can concurf-8prea) te Ehe il Afestations 2s 3 singig bAdht 9networks For clarity and

brevity, @Be followi ng discussion configures each Vi taI ink |1 OBridge with
o111 2ed i35 15N Betiofh sty 2aies Data Ll Bl ils & Ener Kablons 8s erey were
150n the same LAN. Broadeast and Multicastrdestination frames are handled properly.
- 16They are received by the addressed group of stations regardless of location. LAN
17stations do not address frames to Bridges as they must with Routers.
18 _ : :
19 The Frame Check Sum value created by the source system is delivered to the
20gestination station. Bridged LAN's have the same level of protection against
21corrupted data as is present on a single LAN. With Routers, the ongmal FCS is
22removed by the first Router and recreated by the last.
23
o 2% Like Routers, Bridges store and forward frames. This means, that unlike
| 2533peaters_,'they are able to selectively filter and discard frames addressed to local
26stations. Bridges keep local traffic on'one LAN from interfering with local traffic on
27the other LAN's. As a result, Bridge to Bridge links can operate at Iess than LAN
285eeds. In fact, in almost all configurations the same link speeds used to interconnect
29 Routers can be used to intercannect Bridges.
30 : . .
31 plso, as with Routers, the maximum number of stations that can be effectively
325erviced by a single LAN is no longer a limiting factor. The stations can be spread
33amoung multiple bridged LAN's [Hawe84]. In contrast with Routers, since Bridges
341?.]ay and filter for all LAN stations, they provide the more general solution for a

3Scongested LAN.
36
37 Since Bridges operate at a lower layer than Routers, they have less processing
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When Vitalink Bridge 1 in Figure 2 is powered on it enters into

M\ ONLY 17 node. It remains in LI STEN ONLY npode for .10-60 seconds. \B1l

in 18 Prom scuous node relative to LAN | and the satellite

TEN/ONLY node. 21 22 During LI STENONLY node, VBl automatically

For war

uni que
vari ab
backbo
278000
curren

(MN),

ot her
the in
34f ol |
Entry

| ocal data base 23(terned . the Forwarding data store). A

- di Jyeheag andre Qapeble PLPrOcesNIng|and pRlaYingfra mes abhigher pites (thousinds

Rt frambdle8std)y Alodnseq

| eqWhi c{uq | dent H_éss th%éﬁﬁBME?%é;&gﬁgﬁﬁﬁgAWm 896%% t |

‘F%r“wardl ng data store of up to

nejoandwigth
tries 28 29 The fol |l ow ng assurrptlons are made about the

. As aresult it 19 receives all frames being transmtted by LAN ..
5 A-C or Vitalink Bridges 2-4. 20No franes are relayed by VBl duringys

t(%c%v'@%@“%sﬁ%‘nz;&in%% LAY L 2B cperesheat Py (abh opy |

and 1V rétsiocioeal/iA ji's t9gethepndirechls) Jaridgeiadcaaevea?_smmummt bfgdditidnataslay

TG, B0 IO comeal, Wbt ke B0l e, AU

0 Bmﬁemssdgmm delgys fye o transmdssion tisltmr Hewem, Ifo8The same

sour ce%@%%ﬁfé%&%‘ﬁe&fvwe:?%ﬂa =ty shoufl e 0B LRSS Houter.

BACKB
sour ce
BACKB
or use
11 12

Vitali

mai nt e

syduetodihe reducedsprocessingreyernggd withitpRiridga: r y6- addr ess=z,
=.'SIATELLI TEBACKBONE 6 The entry source val ues of LAN I or SATELLI TE

Fb3fon thesagdevitelss R gr%atly inafdamed.t [Spebif SRRy N Dxihl B¢ mpm‘entpebr-;s&atﬁohe

o~

e

agrg gfgg%g‘lxgl%@ﬁ g&aga }v?] :gmgvr]?ép?re nohggeoba adm ni sterfgi

T iR B Sebofifl Y R Bleg t%étsggﬁ’e%]au]” R WA BPMGES

ddressing in Ethernet and the 802 LAN's forthe first time places a unique world wide
16identifier in the Data Link layer. Also, Bridges are processing and memoary intensive
175evices that are able to exploit medium to high Spee'd broadcast and point to point
18technologies. Significant cost reductions and technical advancements are occurring in
1921 of these areas.
20 '
21

220perational Characteristics
23

24 To describe the operational chamcteristics of the present invention it is useful

255 first fustrate and discuss one configuration of the present invention, Figure 2

26Mustrates four Ethernet [DIX82] and/or 802.3 [IEEa83] LAN's bndged together

27aeross a satellite backbone. networ-k
28

29 The backbone is operating in a fully connected broadcast mode such that any
30rame transmitted by one Vitalink Bridge (VB1, VB2, VB3 or VBY) is received by all
3lther Bridges. Each Vitalink Bridge can be configured to Transmit at the same ora
32%ifferent rate.

33 ) | |

34 . A fully connected Vitalink satellite network is very similar to an Ethernet or

3302.3 LAN. Both are a broadcast transmission media, support a promiscuous (receive
3@l frames) reception mode, and have a very low bit errorrate.

37
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16ource Address continues in the backbround as defined above. Determ ning:
whether to 17 filter (discard) or relay frames beconmes the major foregr
activity. 18 19 Rel aying and Filtering Rules 20 21 Wien a single [ .,
destination frame is received, a hash if created fromthe 22Et hernet/ 802.43,
~ destination address. The hash is used t0 | ocate a matchi ng Forwardi ng

2§déta store entry (in under 40 mcroseconds). If the matching entry's

source vafjue 24p dﬁﬁtmeﬁﬁett hidl BBEBS 1R A1xeC An" hnikdowibdsed '@8%ra®  protocol

di scarded., O herw se frame is 25 rel ayed to the jdentified network. I|f

no mat chi Aylawise the Visalink Bridase ytilas.an dnseknoylagend SAtagre o HRALABINE
than the @éﬁéﬁﬁesb"aéks&aeAd gh@'fﬁﬁﬁrﬂ% lElbﬁe”tﬁét/ng Brfg&ﬂéﬁ%i'e ﬁhbl?;éﬁveﬂabé@mside
never app as_.Source resses orwardjn re entries are,n
autorratlcg@%/ Rl memcv’ééuﬁ?%%%ﬁ r’@g‘é‘i q‘i?a %‘5‘ rﬁ?g Abe2
rel ayed | iSgenérhegaad Bo2t3 mbdtions, fthe riisaliskt nﬁngesmmmghemaemuam3 Address
However, yg. can be changed by conflgurl ng broadcast and micast entries 32

into the nk Bri dges. Wien this is done, nulticast and broadcast
destinati dh 33 frames are selectively fltered in the sane manner as single

dest i nat fra 0 er, q\e%fi

begl ns rlagyl ngrxzn fﬁ%@#ﬁg%s&lpgc? e oW -n %ﬁ?&nl Esd: &Ffée&
Eranes redaetearksr ghon plarity cans: brevitys She mWIBGzﬂi%"“ﬁﬁ-Pn @Pm%"f‘h‘é‘t@g‘k
15 1 1OBn.dIg§a;1ﬁ:hl big €68 Wetkorisl - This ANGHE S KN obdMtionsE middelrs e

2 2) Fr ecelived fromthe satellite network destined for N, S, R or Z
age.not §dto LAN L Franes destined for M N Q, X and Y are not
rebved]dh the satellite network because they are filtered locally by the
6 associated Bridge. These stations are not co mmnunicating with
renote L stations. 8 9 3) Frames received fromLA NI destined for
L-Z are rliidsten Only tModesatel lite 10 ~ network. 11 '

15 - _ oy - |

16 . When Vitalink Bridge 1 in Figure 2 is powered on it enters into LISTEN_ONLY

17pode. T remains in LISTEN_ONLY mode far 10-60 seconds. VB1 operates in
18promiscuous mode relative to LAN I and the satellite backbone. As a result it
19receives all frames being transmitted by LAN stations A-C or Vitalink Bn.dges 24,
20N0 frames are relayed by VB1 during LISTEN ONLY mode.
21 _
22 During LISTEN_ONLY mode, VB1 automatically creates a local data base
23%termed the Forwarding data store). A Forwarding data store entry is created from
- 2b4gach frame received with a uxﬁque Source Address value. The entry contains the
25a.ddr'ess and a local variable which identifies the source of the frame (LAN I or
26satellite backbone). A Vitalink Bridge can support a Farwarding data store of up to
S 278000 entries.
29 The following assumptions are made about the current activity within the
30rigure 2 configuration.  Stations (4,B), (M,N), (Q,R), and (X,Y) are only
31com municating locally on LAN I, I, III, and IV respectively. Stations (N,S), (R,Z) are
32com municating with each other across the satellite backbone. Station C is turned
33ff. As a result, the initial VB1 Forwarding data store (in summary form) contains the

L1}

3"fonowing entries,

35 : :

36 Entry 1 -address=A, sourcezLANI
37  Entry2-address=B, source=LANI
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4) Frames received fromthe satellite network destined for A or B
rel ayedt oLANL 14 15 Maintaining the Forwarding Data Store,

I n FORWARDI NG node Vitalink Bridgeslearnthe |ocation. of new LAN
ns| 18 very quickly. For exanple, assune that when station Cis

ed, it generates an 19i nltldﬂ mul ticast frame containing a "Hell o
_ nmessage. This is normal 20behavior for many just initiallized LAN'J
_stat VBl relays the frame fromLA N1 to 21the satellite backbone and
creates :l'he foll owi ng Forwarding data store entry: 22 23 Entry
-address2C, SG#APTL abbidss2, Burce=SAYERLITE BREREOREE "Hel lo or Hel p
frame omgthe satelzlte backbone and rflgﬁ fMle frane to LANs II-1V : X
repectiv Iy |ERE - EAgPesSt e JORTRTA +BAC KON ng 27For war di ng dat a

store e ZhtAP5 - address:R, Ebm‘d,e.samdnnﬁsﬂ\csmung SATELLI TE BACKBONE 30
31 Asstres he ).Hel | " ceived by all
address? LAN%%%'@’W‘% ?Aﬁkmgﬁﬂm | earn the relative

| ocation” of stati on C and are 33ab| eto approprl ately filter and rel ay

frames dksti nﬁ‘g 4 mgg ifl’q 1 A %n#ﬁaag%yggﬁ nk B does -

rane COﬂ a| nrng . a part Mcu ess

not rec a
val ue f%ﬂMWal& mi Theyesre mgb globailyl a@amistsmdalonmsgdom a @Dhaleidéatiﬁay is

consi derfglysélifansh BrR8Sid %ﬁys utonmatically deleted. If station Aln -
4Fi gurgg? noves to LANF t Vitali nk Bridges will forget:- A's association

wi th LAN | 5i ndependent of any action by station A 6 If station Ain less __

than 13w nutes noves and generates, for exanple, a "Hello" 8 or "Help" . J
multicgyg frape LANII, the VBL and VB2 entries change as foll ows: QU
VB1 Enfgy;f" TOReSER sour ce=SATELLI TE BACKBONE (was LAN |) 11 '
VB2 En - address=A, source=LAN || (was SATELLI TE BA C KBONE)

14 jfter the LISTEN ONLY time period, the Vitalink Bridge enters FOR WA RDING
130de. In FORWARDING mode the maintenarice of the Forwarding data store based on
1§our-ce Address continues in the backbround as defined above. Deter'mimng whether to
izﬂ.ter (discard) or re]ay ﬁ'ames becomes the major foreground actinty.

;gﬁe]aying and Filtering Rules

21 When a single destination frame is recelved, a hash is created from the
22Etha'net/802.3 dest.inauon address. The hash is used to locate a matching Forwarding
23data store entry (in under 40 microseconds). If the matching entry's source value
;ﬁdehtiﬁes the frames source netwark, the frame is discarded. Otherwise, the frameis |
5r'elayed to the identified network. If no matching entry is located, the frame is

26re]ayed'to all networks bthex' than the source.

28 Since multicast or broadcast address vaJnes never appear as Source Addresses, v
ngorwardmg data store entries are not automatica]]y created. Asa resu]t., multicast .
30,4 broadcast frames are relayed like single destination frames with no matching y
31en1ries. However, th:ls can be ehanged by conﬁgm'ing broadcast and multicast entries

the Vita:link Brldges. ‘When this is done, multicast and broadeast destination
33ﬁames are selectively mtered_in the same manner as single destination fr'ames.

34

35 Upon enter-ing FORWABDING mode, VB1 m Figure 2 begins re]aymg and
36mtering frames in the following manner.

37 1)  Frames received from LAN I destined for‘ A ar B are not relayed to the

38



12The source value in the VB3 and VB4 entries remains equal to SATELLITE
13BACKBONE. Rel ative to VB3 and VB4, station A did not change position. 14;
15 Experi ence has shown that the "no matching entry" case for single -~
destination 16frames is rare. Wen it dogf occur, it usually occurs for ene
frame and NEVER results 17in.a Vitalink I dge formardlng error. The

frames al ways reach the addressed 18 destlnatlon 19 20Expandi ng t he

Configuratidn 21 22 %&B‘F@ at he present -
I nvention |§ extrerrely Eaeasy or ex |gure§g‘!"91(!;tr§??’|g uration can

be expanded”as illustated in Figure 243 The _addition of VB5 and VB6
results in ¥B1- 4 et Haeulved Bioh shebdtantte el oA Qe Yor Y, 5 1R1drp o

gener ates Si ngl e dest I nat I on frame..tq station Z. | ow ng 26ent res

are creat e34 27 28 not ed\igsL ANt Ty ﬁﬂ%s@s@@%f@‘ IHAI\N!\/QzQKo and Y are not
ves Ent "y 'éddreSSLg,maﬂwéG%nEBEEﬁﬂe%eﬂ#Mbaﬁauset they are fitfibe E']ééanyt by the
addr ess gource= i nc S not rela e.frame
Satel |ite Backbone (ﬁ%’%ﬁf%ﬁé& Dshare pot oo ndyicating, &’ S'Fmet%
NI1V), VB 1¢3 do not IchkRatationstri es 34 3 Subsequently, If D generates a
single dest8nation frane to station A, VB4 will 36relay the frame and VB1-3
w il then eate the following entries: 37 VB3 Entry -address-D,
sour ce= SAT%.LI TE BACKTamEes38ceived from LAN Idestim@zrcem-u'!yamdglaasgmp the satellite
sour ce=SATHLLI TE BACE]%Q}I%,.;%I VBl Entry -address= D,

E 3 4

saur ce=SAHH.LITE B A If station E initializes and generates
a Hel l 0" Tulticast frame, VB1-6 create 5the following entries: 6

VBO-Ent ry 12 addr agsE, Fﬁ%cﬁee'eﬂ!dvﬁ%m the sateli¥8SndthloHy desBf6d 4%F=K.or B are

sour ce=TE F§ REST RI AL N K 3 VB4 Entry - addressE, source=LA N IV
9 VB3 Entry *> ,I'source SATELLI TE BA C KBONE 10 '
VB2 Entry 14 addr ess=E, source SATELLI TE BA C KBO NE 11 VBl Entry

- address ¥y sgprce ATHLLIRR e SRAE
16 | S

17 In FORWARDIN G mode Vitalink Bridges learn the location of new LAN stations
18ver'y quickly. For example, assume that when station C is initialized, it generates an
19:nitia1 multicast frame containing a "Hello" or "Help" message. This is normal |
20y ehavior for many just inftialized LAN stations. VB1 relays the frame from LAN Ito
21ipe satellite backbone and creates the following Forwarding data store entry:

22 |
23 Entry - address=C, source=LAN I
o 24
/ 25 : , |
) VB2-4 receive the "Hello or Help" frame on the satellite backbone and relay the
26 yame to LAN's IV respectively. In addition, they each create the following
. 27 Forwarding data store entry: '
- - 28
29 Entry - address=C, source=SATELLITE BA CKBONE
* 30 ' ,
31 As a result, the "Hello" or "Help" message is received by all addressed LAN

32 ations. Also, all Vitalink Bridges learn the relative location of station C and are
32 able to appropriately filter and relay frames destined to it.
3 .

35
36
37
38



12 The Vitalink Bridges automatically adapt to the new configuration.

Theladdition of VB5 and VB6, a terrestrial |ink, and LAN V requires no

conf ation l4changes to existing Bridges. The new and exi sting Bridges

S : earn the relative 15location of new stations. 16 17Supported
Tepokopijfes 18 19 The configuratioyg illustrated above indicates that \J
t he pi nk ,Bri dge supports 20interfaces to both a broadcast satellite '

net { and¥ oint to point data link. The 2lpresent invention is al so

tcapa te 3f I Supp Bllﬂaunmalfrmge[doeslhoﬁBacpmaﬁ firawle t:omﬁﬂngh p’éﬁt?;ttﬂdr destieiticns
rr r m cr

i nt e‘?iongéram%af’%%s%s it b avoug, % aBH080 SR BBt ElrylafeE By e,
| nvent i ofentiry ds eoniiderasf stade:s Stale enmbissl ar&an@enité@lyo@ﬂe’@ed%m&ation ATim
?)flcnt {rjlllt | tnlc()l;Eg %%Smg%h &?Lhwﬁﬁg?est r afﬁﬁt eﬁltda%eta br oagcasi an p0| nt

to point 5gméa@ndeehefwﬁ9he@hy§@mmon is illustrated in Figure 4. In both
configurétlons VB 1 and 32VB2 are connected to a LAN. 33 34 When
utilizi ng a broadcast madl um VBl oy VB2 relay frames destined to 35renote

LA N stafi ons Bn¥atign & Rpesiapdadeinutes RarpRand sensratese Fnxeaine & fdele'her

36Br i dge8op nmmdumhmrmm&\bﬁmm m, khé V@ 1td1d VBR Bhtried dhahgy aspdlicis: VB
and VB2 g7each transmt on one side of the duplex data link and receive

fromthg ot her. 1 R elative to both the broadcast and point to
poi nt c&ffigurati oﬁBHEmse-sachesasﬁr;rBomwd-s&TEhbm Bd@é(mﬁEéhamanal)ways --A~

rel ayediand not f| I h L '

Bri dge &r mal ly fil Pgr%wgnaé%%é%u%@ﬁg (I%ﬁAREEEW[?EaF MS i ned\) _
for Ioci The asdune valyeain eyl (VBIorand fWRMreentoiest remains opquadt ta i SHEELITENe
other LA3Narend ﬁ“%@l&&@&'w p3 ana vBU] WRitseH hia BobBhilgeRepiont medi um

(terres? Ialline provi des the sane f{ransmt 8rate oth dlrectlons I n
contras t he concept of broadcast sinplex channels 9encourages the use of

differedd tr ansnp&aérmba@stmoeamefcﬁe@homﬁehﬁ@c f loise ﬁ?w&&ﬁﬁaﬂ:ﬁi a
transm .Oon regulre OI’ exa ITDSt t e.tra |
Ch ot on s rh i rhi WhER 2 a5 RARR R Sipay, ST Fir.ok nehR cnanyaTe f srsiils
al l ows &fen &2 WitalinkniBridget ﬂomhrdahg arorat t a‘hbeﬂfanmesLﬂwaybtmabh thec hdtregbst .
| 18 gestination.

19

zoExpandingthe Configuration
22 Expanding a TransLAN conflguration of the present invention is extremely
23.asy. For example, the Figure 2 configuration can be expanded as fllustrated in Figure _
21*3 The addition of VB5 and VB6 results in VB1-4 learning about more stations. For ‘o’
25 example, if station D generates a single destination frame to station Z, the fallowing

26 ¢niries are created:
27
28 VB6 Entry - address=D, source=LAN_V
29 VBS Entry - address=D, source=TERREST RIAL LINK
30 VBA Entry - address= D, source=LAN IV
31

325ince VB4 does not relay the frame to the Satellite Backbone (the VBY Entz'y far
334ation 2 has a source value of LAN IV, VB1-3 do not create entries.

34 .

35 - Subsequently, if D generabes a single destination frame to station A, VBY will
36relay the frame and VB1-3 will then create the following entries:

37 VB3 Entry - address=D, source=SATELLITE BACKBONE

38



13 14 Star Topol ogy 15 16 The system and nethod of the present

i nvention can interconnect nore than 17two Vitalink Bridges using a st
t opol ogy. The medi um used to i nterconnect the star can be broadcast or
point to point. See Figure 5. In both casks, the present invention
1Qautomatically relays and filters franes as appropriate. Support of the-
brdadcast fnd 20point to point nmediumis sumrarized bel ow using the _
configurattons ill| usVBatEatry naddEss:, solreek8A DALLITE BAIGKBONE gur at i ons,

VB1 throug® VBN are n 5]_,@gst o Topol ogy 24
25 - I n hroadcast g?g?r&%oﬁggy ealt)gﬁb_@}\ét éﬁgﬁéﬁgﬁgﬁ@@m npl ex
transmit 26channel. VB1's sinplex channel iS recéived by all renote VB's.
Each renmoté VB' sy24bEdASeihitziie88ahs th£G 0 " IS

numer ous regnote_ L AN st atsﬂfnons 28t o stag‘télﬂél%l ca?ly Share a hrg gfég}aé)l%fmate
transnit chEenfOUOVIRE €IPIeRE t ransnit channel s 29can be | ow speed in

conparison® 30 In COoPBb Brbaft L addredhl®l Sodrckal §] Wer centage of the data is
transferreyl froma Siggntral site to renote | otati ons, the broadcast star

topol ogy i s particul PP EntYer pddresssEs spyregs Tl RRESTRHLAINK N i nt ai ns ful |
'connect'ivisy. (e. 9., VBBEntAN\ sddrebE; sodreas, s8Ny frames to both VBl as -
wel | as VB3gN LAN stab'g s). 35,36 37 38 19 Zpaint_ to Point Star Topol ogy
34 . The point. to b i%ysfﬁquﬁé'WF§Aimléflz%QKEQN@y i ndi vi dual
dupl exed #at a 5| i nksVBDEatgndaddress®) sbiriek SATEULTREBYCkBONR 1, the ot her
L1t erentogranom tr APLEA - ShiteSGE; AR ST TIERA LREORE ni 1 2t s are
al s equal forThe gVitalink iBridge8 Sutomatixallyi adapthéo btheaders configurationo! orHé,
Tr an'sLAN b3y D@l y Ctd hlrVstridl - i can send franes
to VB1 L m%%tﬁ%)g?\%g g?éﬂﬁw}fr@a\é ropri a%l\%ﬁ@%lﬁcﬁ} {g‘g‘%‘&s B%ﬁﬂ_@gﬁu@q\l
LAN st at i orighanges mm@mse%edphwm 699 existing Bridges simply learn the relative

15 location of new stations.
16

17supported Topologies
18 ' '

19

Thé configuration illustrated above indicates thaﬁ the Vitalink Bridge supports
20interfaces to both a broadeast satellite network and a point to point data link. The
2:"pr'esem: invention is also capable of supporting other point to point and broadecast

22 media such as -tameslrial microwave.
23

N 24 Both broadcast and point to point interconnect media are supported by the
/ 25sysl:em and method of the present invention in a number of ways.
26 _ N
27 pya Bridge Topologies
- 28 '

29 Two Vitalink Bridges can be interconnected using either a broadcast medium or
30

) a point to point medium (e.g., terrestrial data ]inl_c). A broadeast and point to point
31dual end point configuration is illustrated in Figure 4. In both configurations, VB1 and

32yp2 are connected toa LAN.
- 33

- -- 3 When utilizing a broadcast médi.um, VB1 or VB2 relay frames destined to -
35remote LAN stations onto a simplex broadcast channel. They each receive the other
358ridges transmit channel. When utilizing the point; to point medium, VB1 and VB2

37each transmit on one side of the duplex data link and receive from the other.
38
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t ha
t opol Q
di § €t
cha

‘erconnects 16Vitalink Bridges using a fully connected broadcast-

}g\- A fully connected 17topology is characterized by each VB bei ng

d\y|connected to all other VB s. 18 19 The use of sinplex
/1n accordance with the preseWt | nvention to support 20a fully

tgd topology is illustrated in Figure 6. Each Vitalink Bridge has a

Figure 2 IIIustrates a confi-guration of the present invention

_ ht cha neI th ei.ved. by all es. To fully connect
the set “of N g"Lﬂ‘?%Hgg?f Mt@o %{I’Bg? r@% eerfigurationte framess. -

23 24
requir
equal s

channel

28 29

Ztnniﬁibﬁed lby 6 Beidie carecdlmuist. Mlkayy mmenw@soﬂtmea%mh@%am

e, o Gl AL o i eyl e o 5

L AdIq thate dreé cdesl;ihed Sandobsl3tationss As @ result,8onlyr frivingscdgetiedyidry

_ 5 topology | s chosen over a star =~ -
t opol og sﬁ%ﬁn;%w? ?ow 0 %F%r&%?l on et ween the renote sites |Is bal anced,

not pre onmnantly to and 31 froma si ngle central site. This does not inply

that th# trang i€ pBint 88 PRirk h el m Y %qfé

fully cgnnect egﬁtopol ogy the present |nvent|on gPPFMea% ridge have
" the santr®e & opgt o In mentasty they congept @goe@agvsimplexm& of

m xi ng aeﬁéﬂulr'a/ Ottﬁeorsect:ﬂ aMu mdsﬂt Q%té& tboc&' efrebtwélyhaéc&:ﬁmodatéo 1

al readi been i

the pr

corres
presen

di rect

erule is that

d di d.. Th
esBM u {ag%%ng gﬁl%%l‘f?mﬁf’ ng%ggggﬁ’ﬂﬁ)oﬁgy ngﬁ&hemcm n a-.
con; i g&lanmonstammnsrm filestticobA NSIT istetiorts) €hé oveéeﬁglmmmrmomhe
4 Fi 7
F?Pu's?”?‘égﬁ% Tl b b P e RN I pShO LU il 5 0 | BLoue TS

LAN |n he central site. The star topol ogi es and the LAN are | abeled In
Fi gurells%o [#bggconvenl ence of this discussion. There are no -
ng g

identifiers in 9the actual inplenmentation of the

v

|nvent|on 10 11 The topology of Star 1 and Star 2 can be both
‘broadck6t or pgé Bystea amrmetnea 01‘28!1& é&ﬁdﬁaéﬁti&ﬂ@aﬁr!ﬁt@%bﬂieci:om&@ﬂ{an The

r enot e?ﬂ: ?{ egcgdyage a ttﬁB &}‘eg(? r{nd%e An regg&e%tséhégtalrs

cnn be broadcast or point to pomt. See Fxgune 5. In both cases, the present invention

| 19 automatically relays and filters frames as appropr.tat.e. Support of the broadeast and
20point. to point medium is summarized below using the conflgurations Mustrated in

21Figure 3. In both of the configurations, VB1 through VBN are each connected to LAN.
22 - '

23Bmadca.st. St:at- Topology
24 . _ _
25 In broadcast star topology each Vitalink Bridge has a simplex transmit

250_hanne]. VB1's simplex channel is received by all remote VB's. Each remote VB's
27ransmit channel is only received by VB1. This allows numerous remote LAN stations
28, statistically share a high speed VB1 trensnit channel. The VB2-N transmit channels
29can be low speed in compar'ison. '

30

31 In configurations where a large pereentage of the data is transfemad from a
32central site to remote locations, the broadcast star topalogy is particularly
33efrective. In addition, TransLAN maintains full connectivity. (e.g., VB2 LAN stations
::'can send frames to both VB1 as well as VB3-N LAN stations).

36

37

38
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"14and two hops away from any other renote site. 15 16 As di scau
~earlier, a frame transmtted between renote sites on the sanme 17starfi\s ¢
rel ayed by the associated central site Bridge. The frame is not trangfer

to 18LAN L A frame transfrred between a . r 1 renpte site and a Stak 2.7
re{@te site is 19rel ayed between VBl and VB2 across LAN L Normaly, relaying
a frane across LAN | 20 will add only a few additional mlliseconds. 21 22

It is inter@sting to note the extent to which each bridge understands the
Fi gure 237 gonfiguration. Both YBL and VB2 think they are rel aying and
filtering ngoil_’lA PpimiBtan Tapieg¥ni ng ast he center of Star 1 and 2 -
respectivel®. Each Starl and Star 2 renmote 25VB i'n turn thinks that it is
relaying ang filteri ng for its local LAN and functioning as_a _ 26renpte

Bridge in a_ singl @38 RPInttecpqinh stEr $PPRlPEY #s jnferconnected bynindividualnjupisyedciata
EﬁlgT:\lgT\l RE%%L\? g@@%aﬁﬁlﬁkﬁs étached to VBF\1>I; o ONL NFdED TT. U %%F?Ahﬁg
| TS ROLE I N T Pa@ote iy Pach ik can e AT SreR R} oAk eSS V5] a the
ft is this ¢hemowmt¥es trinsmit iadés arel always equidldor atgivercline be so easily
expanded. F@r 34exanple, the Figure 7 configuration can be expanded as

ustrated i n9Fi gure 8. In the 35expanded configuration, the follow ng
occurs: 36 A3 vib ther brradedshester tapology,afranshAd Staintadns\/fuldconhkectivity.

Bri dges do&8ynet fﬁ%s ' '
colnf ?gﬁratil I‘vl 9.%%%@% cansendz tﬁ%&ggﬁﬁ% gt ar%ngwraeeir:rgtgg%‘@g%gﬁﬁﬁ
t ke ‘same re?‘&?%%@%ﬁﬁ%v%’& AN stationsej t her of the respective Star 1

ang_2 Bri dds. 3 3) VB4 is only aware of relaying and filtering for
LAN || and connect ed broadcast network. 5 6 - 4)

he. . fully 4
VB5 is onl %ig\‘/ﬂ'}’g:°8¥e‘?t€9§)9i’??ﬁg&nd flterng for a LAN , the fully 7

connect ed oadcast network, and the point to point link. VB5 |Is another 8
exanpl e of1§ Vitalkjnk r#ﬂ%'nt.erfe i ng,.to e _than. two tworks. 9 10.
5 VB 15 381y avkiRinP F s o he s siafioh HRar Feoonpgets
11 _ Vihalink Bridgesi niing 12 fidly connedbéd éroddease topalogy.v e AofulijBleorBected
the FigureldGomldyal ohli=RRerized " 8dn/VB being directly connected to all cther VE's.

: 18 _

19 The use of simplex channels in accordance with the present invention to support
2°a fully connected topology is illustrated in Figure 6. Each Vitalink Bridge has a
21 ransmit channel that is received by all other Bridges. To fully connect the set of N

:zLA N's using a broadeast topalogy requires N simplex links.

24 To fully connect a set of N LAN's using point to point medium requires N(N-
254)/2 tnks. If N equals 3, 4, 8, or 16, the number of links equals 3, 6, 28, or 120

zenespeetively. The number of broadcast simplex channels required for the same N

27va1nesi.s 3, 4, 8, or 16 respectively.

28 | o .

29 A fully connected broadcast topology is chosen over a star topology when the

30 a5y of information between the remote sites is balanced, not predominantly to and
3lfrom a single central site. This does not imply that the transmit rate of each Bridge

32 ust be the same. In fact, in a fully connected topology the present invention allows
33each Bridge to have the same or a different rate. |

34

35 Mixed Topologies

36

37 The ease of mixing a fully connected topology and a point to point link has

38



l4si'nplified, the LAN stations have by farthe sinplest perspective. (see
The 150overall configuration is viewed by allLAN stations as
corfhaini ng a single LAN. Wen 16transnmitting franmes, stations always assune
d skination i's on-the sane LAN. This 17is true. for both single
$¢i natji on and nul ticast destination®ranes. 18 19Netvvork Managenment 20 ZU

st et iRl LIRS 3 e, B8 Th et Tuusmie B precite:

For t una@giventios isveipablm of gdxing ang suppartexbtapolbglyos ithith £ configiratdos.s Tharonly

o de. Rna R any He SpdiBled AR be MonBERIKlaetier 1Rl A ol 400

store e aa8ol9 : Entry - address=LOCAL BRI DGE, source=SELF 30
31When § frane with the LO CAL BRI D.GE Dest | nation address is received,-
I s passed to 32the |ocal Bridge managioment process and not rel ayed. Entr| es '

are al s8 creafigure Jr iisrates? qopflgwsg tattostan toppdogies cormected to

Entry - 3ddr g SRRk Rehltits CABL slar 2 aiogﬁs%ﬁ.néiw a:-ezabele@ﬁ)rmgm?fw

addr essBRI DGE MULTI CAST 2, source=SELF 37 38 1 \When franme

with a BRrOCEDYRDience e tia PRy LHATR %09133@%313 gipbal J@sptigm &

the | ocnSastiee: HpRMEAERIGN Of teqsesamtdnidrtion. ¢l ayed. 3 To com nuni cat e

with ajyitalink Bridge anywhere in a configuration of the 5pr esent

i nvention, a LAN station only needs to generate a frame with Bridge single—~.

6dest i Adti on Theropblogpsdf StaddsandhStard? canldecsoth brbbadealt anpoiit! to peint, or J

recei veg e € | Nl Br S a h ry. \&
@%&%ﬁ%%ee%?ﬁpﬁo%é%ﬂs. e THEEE e Lo i 7L R

9 A Br
mul ti cisﬂitmnkam@ge. Exiowpre nietei st 1S dreetlocpnneeted (one Mp) dioi the @ritriajesite

treatsit e Y | i ke anot her network A franme
.generaigﬁﬁ%ﬁtﬁﬁéﬁéﬁgﬁ*‘?@%ﬁm“m# |

- 16 As d:scussed earlier, a frame transmitted between remote sites on the same
17star is relayed by the associated central site Bridge. The frame is not transferred to
18LANL A frame transferred between a Star 1 remote site and a Star 2 remote site is
19relayed between VB1 and VB2 across LAN T Normally, relaying a frame across LAN
20y add only a few additional milliseconds.

21

22 Tt is interesting to note the extent to which eachbﬁdgeunderst.andst.he Figune

237 configuration. Both VB1 and VB2 think they are relaying and filtering for LAN Iand

24 functioning as the center of Star 1 and 2 respectively. Each Star 1 and Star2remocte |

25YB in turn thinks that it is relaying and filtering for its local LAN and functioning as a
26re mote Bridge in a single star. The point is that

27

28 A VITALINK BRIDGE DOES NOT REQUIRE KNOWLEDGE OF THE
29 ' ENTIRE CONFIGURATION. TO FUNCTION CORRECTLY, A VITALINK
30 BRIDGE ONLY NEEDS TO UNDERSTAND ITS ROLE IN NETWORKS TO
3T _ WHICH IT DIRECTLY INTERFA CES: -
32 g . o o

33 It'is this characteristic that allows configurations to be so easily expanded. For

34¢xample, the Figure T configuration can be expanded as fllustrated in Figure 8. In the
35 expanded configuration, the following occurs:

36 1) the perspective.of all Star 1 and Star 2 Vitalink Bridges does not change
37 = - (staysthe same asin'the Figure 7 configuration).
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managenent process is relayed or filtered in the sane manner as a frape
received 13froma network. 14 15 During LI STEN ONLY node, Bri dgé
managenent franes are relayed to and 16 fromthe | ocal Bridge manag
process. All other frames received durimsg LI STEN 17 ONLY node are f{il
18{59 One use of this capability I's for Loop detection. During-L
N ONL Y node a 20 Bridge transmts LOOPDETECTION nulticast frames. If a

LOOP DETECTI| ON f r@yTeyHeSYET AR Vo Stdint Uy ﬁep% :
BRI DGE add%ess, t?e bri dEg% 22 does nﬂ;ﬂﬁ{éﬂ@’%%@%&ﬁﬁ%%@%&%@m 0 ee.kgl;?laist

did, a |ooP woul d beeltherpfdde respeghive Star 1 pad @ Byidees; nk Bri dge mai ntains an
extensive 3et of ¥t avbstiscenly aawhreosf ireBYingOlAd dHlitadihg Fob Nt OR NEL drd thd MLty

| ocal Bri dge managenent pracess, provides an 6 information access service.
The service supports®? PRIFFLENARY  and orline 27 28

reconfigur%tion. This service can be accessed by both network operators and
peer managgnent pg\ocC 3 tWar I £at ] 1.3

Net wor k op,zratorslbcaﬁﬁ %eé@yag |ta}&n§%%f§%€ tg:? #mogéﬁr gng?ee- fully
[Ffocati ons Usi ng t er néonnestest hraadeast netwark; and khe pgistdatpointalinicon ¥ B5 i @ncther
Managenent8stati on c InPaALY ] Eé'rqg wal
pr ot ocoL 36 37 386)’EH Eggo?%V %nﬁrg%%rgtor ?.ggi‘é:n%grgl\élhé#ﬁﬁ% r{eﬁ&% _
concurrentconnections to different Bridges 2fromthe same term-nal. This

al | ows anl@per at 0s) t PB& a8 GHly &Rk off PEMyIngCarke RSHg! NP 3O IHOMAY Ble point to
Bri dges. tionally, ator can access a Bridge through its | ocal

an. qper
4¢onsol e. " The operatB‘?m? a&é'l?%e fromthe console and term nal are the sane.
5 Mitiple Bridge consoles, and terminals (or printers) can be

o a ’;’ELS:%E? %6 oR Bk Fheop iRl B T sy o8 TIRH" 8 S5 dbS E' dRally
simplified, the L AN stations have by far the simplest perspective. (see Figure 9). The
1S5overall configuration is viewed by all LAN skations as containing a single LAN. When
lﬁmnsmitting frames, stations always assume the destination is on the same LAN. This

17is true for both single destination and multicast destination frames.

18

19Network Management

20 o . |

21 Figure 9 illustrates the transparency of the configuration of the present

22invention. However, providing this transparency elevates the need for distributed

23petwork management visibility and control.

= - 25 - Fortunately, network management communication to and from Bridges can
26exploit the simplicity of the single LAN perspective. Each Vitalink Bridge
27automatically creates the following permanent Forwarding data store entry. :
28

29 Entry - address=L.0 CAL BRIDGE, source=SELF

30 ' o _

31lunen a frame with the LO CAL BRIDGE Destination address is received, it is passed to
32%he 1ocal Bridge management process and not relayed. Entries are also created far
33certain Bridge multicast address values. -

34 Entry - address=BRID GE_MULTICAST 1, source=SELF
35 Entry - address=BRIDGE_MULTICAST 2, source=SELF
36 S . _ . .

37

38



A Vitalink Bridge supports a sinple request/response _

ol layered directly 12 on top of either Ethernet or 802.3. Wen a

fequepy: i-s received within an Ethernet or 13802.3 franme, a Bridge transmts

oci at ed response using the sane,fype of 14frame. The destination R

in the response frame equal s tﬁ source address val ue 15received mu

- tYe rgquest frane. 16 17 The request/response protocol provides the
histhro hG : (%sénﬁi '

muni cate gM t h _él‘ﬁ%P Y%ge%mé)rﬁg&p%%tng%mw-gr%%\}? Sg§§1 .accesgﬁ? g&ggégﬁfe?gﬁv% jttﬁ%

same i nf oicopied far thealochl Bridae Imanage mentapnesesiand thearelayed. 20 21Beyond

Et hernet 3and 802.3 22 23 . - *The System of the present invention expects

the follguMng froma LAN. A 24prom scuous recei ve node |s supported. Al

franes sent and©r@RBMUBILALE oRIth 3 ANL3lNK, BrideR apyshepeting wrasienaaf the
bi f so% mriﬁédf %\gegtﬁhgﬁegfwaﬁa?idtﬁ amsiAaadaas ltﬁrm%lqu;m§%ﬂewﬂgé%élﬁVg |
a len e 64 an cte ingl e class,o vice is_provide
to thg h@ﬁ%ﬁ%@%?f PM%M%%I eI (R R i Be JEshived ARd

are ter ]

Proceaps bybthe Vitalink Beidgw(s) elthef mabehipg eatryt | nvention. 29 30System -
Conpati bi8e LANs 31 32 The devel opnment effort to support a LAN .
- conpati blpe Wth the system of the 33present invention ranges fromno effort

to develiapi ng & Beidge Adnage Behtiprocesuyi mpliegenepates stigle destination anddnulbicast .
br oadbar®, | bl Ot d PINTE i iif@{rﬁ ! [ V- Ry

Dependi g_fﬁ{)%é\it {écéyr?r'p e .tatlgw,gwh%ﬁ?ggbgtvfo cﬂ%ﬁgﬁlﬁiﬁlﬁep%;%B?&?omA\ -
10 negafi tRAnageBARE preRashtlie.AgEder mehv arke or IR EEHArAtAR Myetheolagal bridge ng

a 37neW1@M§&ﬁé£@gﬁocéIqu IrkBiyefor’ Aikaral AN 84 A8 6o 4Dk Gha b rosived
includeg3the 38 - 24 -

lot her pot ent al EEE 802. 3 st andards, Cheapernet and
AT&T' s SpARmAngtwork. aqding a " TransLAN system conpatible" LAN to a
TransLARNYconfiguration of 4the present invention is no different than

addi ng 3§ Et herpet of. . he . f | at i Mly the.Vitalink,.
Bri dge 1 gt erfaé?“ﬁ%’gt g%ws&%r gnggg% ﬁ_%@%@?%tﬁé@hﬁﬂ?‘lm
st ati onS" drom Ithédnel Bridgegihendge menscarogesst i Al othersfiamesireteived durihg SIRTRNN
CorrpatiZI)'V@Qhﬁ_.v\}l]qnod’_,_ama d. s considered "al most TransLAN system C
conpatifbe' en a sinple

19 One use of this capability is for Loop detection. During LISTEN O NLY modea
20 Bridge transmits LOOP_DETECTION multicast frames, Ifa LOOP_DETECTION frame
21- is received with a source address equal to the LOCAL_BRIDGE address, the bridge

22 does not enter FORWA RDING mode. If it did, a loop would be created.
z: Each Vitalink Bridge maintains an extensive set pf statistical and ]ocal'-?

configuration infarmation. The local Bridge management process provides an
information access service. The service supports information retrieval and online

2; reconfiguration. This service can be accessed by both network operators and peer

29
30
31
32
33
34
35
36
37
38

management processes.
Network Operator Com munication . : .
Network operators can access a Vité]ink Bridge from one or more remobé

locations using terminals attached to system Management stations. The Management
‘station com munication with a Bridge uses a Virtual terminal protocol




liprotocol translation at the LAN interface nakes the LAN appear "TrAé
system 12conpati ble" to the rest of the configuration. The other BrAd
are unaware of the 13LAN s true properties. 14 15 For exanpl ef |
802.4 [1 EEb83] is an "al nost -TransLAN system conpati bl e" 16LAN. 80R. 4
sypports a maxi mum franme size that is Iar?éerthat 1518 octets and o .
17mul tiple clases of service. Concurrent system support of 802.3 and 802.4
can be 18acgonplighed by limtipg.the frapes on the 802.4 LA N(s) to 1518
octets and gr 001 cRRepeaRtor B setztilsh o, 4 oo TR Be pogpeoHioRs o et dyidess
LA N : nter f f?“"“ a&s’bﬂmde ter'mﬂr']zﬂ.ea?ib aBowe @n dga,tabfm wbaﬂcdfeemy Pew tehehtp%%plécbﬁe
transl ation cti t L2 ¥ ves t SS
of “Ser vi co PR PEYERD BiiE3s. ,Oppianell S cpprator dan pocema BFEE Troyence o
class of seftoonsole. rThe operator interfacer@ointthectodssle 4nd terminal are thef ssames.

Bri dges cangbe configured to all insert the same class of service 28

or to each Lnsert different classes as appropriate. 29 30 - Bridging

t oget her " TPansLANultiglst Bridge neparles| and [tarm for 'printers) @nThastonfigwed dm
conpat i bl e" 7Thl¥ive 4185m | Rl@{Bhi o Al ' a!l;ﬁﬁ'- %l?o%% pective
by the LA l\hget%gt‘?%ons |§E?)$g%erved, Bﬁ%&éﬁcﬁaﬁhﬂﬁy?gﬁbgn t _i% S tﬁe single
33LAN I's of "the type to which it interfaces. For exanple, 802.3 stations

Vi ew t he 349pe&d pryaess €68 municalion02. 3 LAN, and 802.4 stations view it as an
802.4 LAN. 6I so, 35 802.3 and 802.4 stations can exchange franes. 36 37 38
25 2 3Not ]I‘r ansLAN System Conpatible 4 A LAN is considered "not TransLAN
system conpdt i bl eA WibaliniaBridge|sepyorts acsbirpler regubstifesporse privtododiayeree direetly

e i i A e L T s
(0]

desti nat i oh 892.dgfraneha Eridgentrananitsr theg esweisipd respenset uking rthaesamel type of
rel ays thelBhb® PRSKedtthdtion LirbatOinlthe Meginié PRIFE bquahl the source address value
- "15received in the request frame. v |
16 _ _
17 The request/response protocol provides the mechanism thréugh which both

18Ethernet and 802.3 stations can communicate with a Bridge. The protocol provides
19accessto essentially the same information that is.available to a network operator.
20 . o

21peyond Ethernet and 802.3

22

23  The system of the present invention expects the following from a LAN. A

o 2450 miscucus receive mode is supparted. All frames sent and received from a LAN

zscontam a 48 bit destination and 48 bit source address. Frames contain a 32 bit Frame
- 26Check Sequence and have a length between 64 and 1518 octets. A single class of
27service is provided to the LAN stations. LAN's which are compatible with these
28assumpt.ions are termed compatible with the system of the present invention.

29 :
: 30system Compatible LANs
31
32 The development effort to support a LAN compatible with the system of the

'33present invention ranges from no effort to developing a new LAN interface. For
- 34example, changing the medium to broadband or fiber optics, only requires a different
3Stransceiver.. -Depending upon the implementation, the impact of changing LAN speeds
36from 10 megabits to one megabit ranges from a configuration change to developing a

37ew LAN interface. The list of "TransLAN system compatible" LAN's includes the
38



Thi s technique allows LAN s which are "not TransLAN system

pat i ble” to 12share the interconnection capabilities of the present

on. Frames fromthe 13group of inconpatible LAN s are essentially

red" through the configuration and 14m ethod of the pr esent

on. 15 16 Support- of a. gr@ﬂp of LAN s which are "not TransLAN

.‘ conpatible," 17 results In two separate single LAN perspectives. As-

expectedy all of the ssﬁe\lélons 18attached to LAN.s within the configuration
P ﬁbiﬁlalﬁ_ Qe Stand

have the .Chfgmﬁaﬁerﬂs%%'?s#ms unchanged by
the pres&nce of the "not Tr ansLAN system 20conpati bl e" LA'N s.

compat fﬁ?t'yu?#:g tabans e oo RGRERALrh Lo g Tremigh f spanguration of

per spect . prégert3ffventioh iSum different thare aﬂdmgraxptﬂbnm{?weﬁw3 1N to the

Vitalink

Sel ect | gTPrBolE o Briy e LRZBACHRREY her MUEE SRR n o ool Bha s
| ocati on e)ﬁsbsnmd She L AThgtakions stiljdaveacsingied. A B peogpectivea wi de variety of-
poi nt to7point and broadcast. topol ogi es 28Because Vitalink Bridges are

_ essentlaél ansparent to each other, configurations of 29the present
inventio Afmﬂmu §Y@ﬁ9aﬁ€l@§a§@-esupport a very large nunber of LA N s.
30 31 9 Bridges performa Data Link |ayer relay. Consequently, they can °*
interc ect 32 L A N stations, independent of their hi | ayer
architecture. $n¥§pc§nﬁ%’é’l‘%’e@Aajﬂ\P§s§m&u\W “tﬂ%ﬁiil"‘g r"’i‘FPd'hsb‘FP]Fhe —_
present 1Woumr3&taorsammeeu«gmé¢ha&@ ﬂHeeLm dppeah "JrarSE@NESyRém

| nvont | SEAPaHERRL P Hie SRERERE oPinetRrRy TR Bl BIR S alS prfeﬁ‘e“‘;”

accessi BNisdmespropestdesy; they all appear to be on the |ocal LA: N 38
26 1 2% The present invention bridges together Ethernet and/or 802.3
LAN s. upporting other LA Ns is, In many cases, straight forward. This

al | ows The f r ceoness mleSEEE: 8024t TEREDAS 1 iamlalogste Transh A Nesyisters eowmpatjiblstie

~ease 0of L&y ) YL SlppRpsO) maxbh ! SaflbAdbke Eh&:s largdh tASE 5 18" etStd Mot
el egant 71eV| ces that pI’OVI de a ne eneral se 9netvvor Ki-n @I ue. Wile
Ie qiasses BBGHIRRH SYStR :

t he wor H°€§:1° i 8- 0@ bee -
si gni f i ¥84dcomplished by ]imiting the ﬁ'ames on the aoz.u LAN(S) to 1518 ocbets and providing

19 3 translation function directly-on top of the 802.4 LAN interface.

20

21 In each Bridge interfacing to an 802.4 LA N, the translation function does the

22 talowing:

23 | | | |

24 1) removes the class of service in received 802.4 frames. ; ' \./
25 . B N .

26 - 2) adds .preconﬁgured class of service information to transmitted 802.4

27 frames. Bridges can be configured to all insert the same class of service R
28 or to each insert different classes as appropriate. ' '

29 :

30 Bridging together "TransLAN system compatible” LAN's with "almost

3LrensiAN system compatible" LAN's has an interesting effect. The single LAN
32 erspective by the LAN stations is preserved, but each LAN station thinks the single
314N 1s of the type to which it interfaces. For example, 802.3 stations view the
3l’conﬁgm'ation as an 802.3 LAN, and 802.4 stations view it as an 802.& LAN. Also,

35 802.3 and 802.4 stations can exchange frames.
36

37
38



11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 3
36 27 37 38 . 27 | FURTHER AND MORE
'SPECI FI C DESCRI PTI ON OF THE TECHNI CAL 2BACKGROUND OF THE PREFERRED
EMBODI MENTS (AND | N PARTI CULAR THE 3BR ) 45 In the foll ow ng
the followng references will be referred“to by the 6nunerical codes
indicated to the left side of the references. 7 8 2.2 - The
Et hernet, A Local Area Network Data Link Layer and 9. ' :
Physi cal Laé(er Speci fications, Version 2.0, Novenmber 1982. 10

»

3Not TransLAN System Compatible
4

5 A LAN is considered "not TransLAN system compatible” when a simple protocol
Stransiation at the LAN interface is not possible. In this case the LAN frames can be
7encapsxﬂated inside a system compatible frame and sent across a system configuration
845 a destination Bridge. The destination Bridge decapsulates the frame and relays the
- 9frame back to its native LAN environment.

10
" 11 This technique allows LAN's which are "not TransLAN system compatible™ to
N 1zshar~e the interconnection capabilities of the present invention. Frames from the

13gmup of incompatible LAN's are essentially "tunneled" through the configuration and
1"’method of the present invention.
15 _ “
16 Support of a group of LAN's which are "not TransLAN system compatible,"
17resuits in two separate single LAN perspectives. As expected, all of the stations
18attached to LAN'S within the configuration have the same single LAN perspective. .
19Théir perspective is unchanged by the presence of the ™ot TransLAN system
2°compaﬁble" LAN's. Concurrently, all of the stations attached to the "not TransLAN.
| 215ysbem compatible” L A N's have a different, not over]appirig, single LAN perspective.
22 -

23Par+.ial$um mary of the Description Above
O, 24 ' | ' ' '
: 25 Vitalink Bridges have the transparency of repeaters, but are able to selectively
26 mter and relay by automatically learning the relative location of stations. The
27Br'1dges are able to support a wide variety of point to point and broadcast topologies.
28Bec:ause Vitalink Bridges are essentially transparent to each other, configurations of
_ 29the present invention can be easily expanded to suppart a very large number of LAN's.
¥ 30 | -
31 Bridges perform a Data Link layer relay. Consequently, thej can interconnect
32a11 LAN stations independent of their higher layer architecture. Interconnected LAN
33st.ations view any configuration of the present invention as a single logical LAN.
.34 _
35 Due to the high degree of transparency, emphasis is placed by the system and
36method of the present invention on network management visibility and control

37Fo:tunate]y, accessing Bridges is easy; they all appear to be on the local LAN.
38 : .




1 2.3 -  |EEE Proj ect 802, Local Area Network Standards, |EEE
Conpufegr 12 Society, July 1983. 13 14 2.4 -

Et h System Product Line Software Techni cal Reference 15 :

- Va frelimnary Draft, ‘May 1983, Bridge Com nmunications Inc. 16 17 —_
2.1 ESPL Sof t ware Techni cal Refe2fence Manual, Vol une One, July 18 )
19 i dge Conmuni cation Inc. 19 20 2.6 - ESPL Sof t war e
Techat’cal Reference Manual, Vol unme Two, July 21 = 1983,

Bridge mruni cation Inc. 22 23 2.7 - ESPL Sof t war e _Techni cal
Ref er en@e Manual, Vol une Three, July 24 : 1983, Bridge
Communi gation Inc. 25 26 * Thi § description describes the high |evel

desi gn Bf theThe i opRsent inventicas dnideesi togethennEtiesnel | and/or h80H3cdeil's.
| nvent ' ésnt rtﬁﬁ‘é eﬂreed.pnpseé. 1h fany ks NderBphtitpuard.! @es?éﬂus%e fredustir 1

he re er shoul d understand t he follow ng
\/ taI | n L@%&gﬁpg]oﬁes, Presepying dheiisdse R t%‘k‘é“i"%‘)im OHP@M

| Ds Rel Lmqe to a Vitalink Bridge, a Network contains a single Transnmit (or
out put)7access poi nt and one or nore Receive (or input) access 36

points. _In sone cases the Transmit and Receive.access points 37

uti | ze § eom Bridgéd Ereaimplecand dibgantidevicemnthitnpreividy acaee genbml Rfpose 28

Onptworkang pik.' Wi (el Ekin R Ol Sl kb O TRE R belieg |

Recer v

and Rei@ta/be sigoificanpoi nt is assigned a local 5 identifier -~
termedlad Netwecrk ID (NID). The mini num nunber of 6 _ NND's ' J
assocrf%ed with a network I's two (Le., one for Transmt, a 7 _

~TNID and one fbr Receive, a RNID). However, in certain cases 8

(defindd later), a TNND or RNID wi || ‘be associated with a PSEUDO 9

~(non exjstant) Transmt or Receive access point. 10

15 _‘ | o

16 '
17

18

19
20
21

22

23 |
24 | J
25 | | |
26

27

28

29

30
31

32

33

34

35 o _ -
36 - o o 27
- 37 | - |
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11 b) Local Network 12 A network that contains

a stattion that |Is either the source or 13 destination fg
frame that is transmtted on the Extended 14 Net wor K.
network is considered a |ocal network relgtive to 15 t{hat
frane. 16 17 c) Backbone Network 18 A net WQrk~

acr oss which a frame on the Extended Network Is 19

transmtted ?‘W ﬁm ﬁ*fd“ n 20
station for ][?ﬁhT AND §¥§gr K-l gkcgﬁg er eg -P%ac WQ
network rel ﬁA%QRﬁHN&t OFr RHE. PREFERRED EMBODIMENTS (mmm&nmmu THE

(ENET) Fr an%ﬁfbgg The Vitalink'Bridge Design assunes that the
"standard" tended 25 _ Network (ENET) frane that either all
Local Netvvor ks utilize, or 26 ' - that their Bridge translates

or encapsul 2t es/ capshé foEpwiny teamtAe following references REL e réfiryéd dbNBy th

he £t hor nol PR eear oot the %%E%@f?ﬁmww conforh 15

the foll ow Et her net/ 802 Protocol |nformtion. a) 48

Bit Desti naal on GL?;AL A GLCBAL
ADDRESS 33 343. 3 DD@%SEP@%"%% sm%“%? gﬁ%%@%

Vital nk Bridges collecti vePMMMU&"SP@iﬁQaﬁM Nersory 2i0¢ Moveaber 1932 36
Backbone Tkpol ogies. 37 38 29 a) NON .ROOTED Network (also referred to
as full ii&g\lnd fuI |y connected) This is the sinplest type of Backbone

Net wor K. ROGFBD net WHER Prpdeqtifif2s hoealk brea Befoxk Skandards AREE Gamputer
poia; to pd2nt terrestri al sddigdy, July 19835 topol ogy, each Vitalink Bridge is
classifiedygs a BRAN CH and is configured as follows: 1) has a sine
Transm t Frgquency that is received by the other BRANCH(es). A BRANCH

cl assi f esi +& Transziit- f r eqEtReyetBysbiGhl PROGIFENLiné Software Technical RefeRdnceon! y

receives Tignsmit frequencies fropM iali o Rl iﬁg%gg,hﬁhdge Com munications Inc.

16

17 25-  ESPL Software Technical Reference Manual, Voluine One, July

18 : 1983, Bridge Com munication Inc. |

19 : o .

20 2,6 - = ESPL Software Technical Reference Manual, Volume Two, July

21 1983, Bridge Com munication Inc.

22 -

23 27-  ESPL Software Technical Reference Manual, Volume Three, Ju]y
Y i;‘ 1983, Bridge Com munication Inc.

26 Ths descr:lption describes the high level design of the bridge of the present

27inveni:.ion. Sometimes the pnesent invention is referred to as the Vitalink Bridge orthe

-283ndge.

29
o 3034 - Networ'ks
31 _ The reader should understand the following Vitalink Bridge concepts
32 concerning networkss -
33 a) Network IDs _

34 Relative to a Vitalink Bridge, a Network contains a single Transmit
35 .. (or output) access point and one or more Receive (or input) access
36 points. In some cases the Transmit and Receive access points
37 _ utilize a common 1/0 port (e.g. Ethernet) and in other cases they

38



receive its Transmt frequency. 12 b) SI NGLE
etwork (al so referredtoasstar) 14 In this .
, a Vitalink Bridge is classifed as either a BRAN CH 15
y. 16 1) Each BRANCH hgs a single Transmt Frequency that
cl assified as ROOTED BRAN CH and is only o
ed by the ROOT. 19 ' The ROOT has a single '

Transmi te Fregquency thatm 0]
and is rkceived by all %? p&%s (e.g. FDMA T’R"%P?\TG?@"R%G?E%

t opol 0gy2 must cont ai n nfrequqrickesBRANCHes. 23 24

O herwi £, it is NON ROOOTED) 25 25 C) MULTI ROOTED Netvvor| C
(al referred to as nmulti-star) This is the nost conplex topology a Vitalink
Bri dge fupports. In 27 Each Transmit and Reneivet epegssgpoint i9i assigned Br ildeal | s

Cl assifigd as a BRANCH, y4 termed a Network ID %@ﬁ%@%ﬁum of30
Each, BRANCH has a single Transmt Fr equené

cI assifi®d as ROOTEDB mﬁ%ﬂeﬁ \Fe Belpory| is 13@ (Le., one for Transmit, a

ROOT" s. B2 TNID and) one=86h REgkive[)as RANIE). ”Qi&aev&aﬂﬁw RE4NCY

that is geceived by all; BRANCHes .an cIaSS|f|es Its
Tr ansmtgfrequency as &%%ﬁ’)hédl'ﬁ&ﬁ(% éﬁlpfﬁ?@tﬁdﬁiﬂh@ﬁﬁ

frequen® as SECONDARY @%)'Ex:sﬂatﬁ.) Srardhit or Hecdive access point. - A

MULTI _ ED topology nust contain one or nore 2 : ~ BRAN CHes.
(Le., erwse, it is NON ROOTED) 3 4 ' d) Mul tiple Topol ogy . -~
Suppor t115 b) LocaliNekWworkk Bri dge can concurently interface to .~

mul ti ply@ t opol ogi es 6 é@n’: %ng st:é)c?:! hio 0,

1) ea% t opol ogy has |{&s ovvn“ﬁ“r ansm t ecrel!?ve rrie)queng? ggélé* %é %J or'

2) ti bridge confdetingtipanierdes iffme | thadr i framsaideduneithe Extended
Network. The network is considered a local network relative to

15  that frame. “
16 -

17 " @)  Backbone Network
18 A network across which a frame on the Extended Network is
19 transmitted but does not contain either the source or destination
20 station for the frame. The network is considered a backbone
21 network relative to that frame. '
22 |
2332 - . Extended Network (ENET) Frame
24 | - The Vitalink Bridge Design assumes that the "standard" Extended o
25 Network (ENET) frame that either all Local Networks utilize, or
26 _ . that their Bridge translates or encapsulates/decapsulates to/from
27 ~ before forwarding. The Vitalink design requires an ENET frame to
28 | conform to the Ethernet/802.3 Frame Size Limitations and contain
29 the following Ethernet/802 Protocol Information.
3  a) 48 Bit Destination GLOBAL ADDRESS'
31 o N |
32 b) 48 Bit Source GLOBAL_ADDRESS
33 :
3433 .  Satellite Backbone Physical Topalogles
35 Vitalink Bridges collectively &xppat the fonowmg Physical Satellite
36 Backbone Topalogies.
37 x

38



9 support only 1 Satellite Backbone 10

Multipte Satellite Backbones of any topol ogy can al ways be 11
supported at a location by nultiple Vitalink Bridges connected to a 12
common LAN. 13 143.4 - SINGLE ROOTED Encapsul ati on/ Decapsul ation 1
Th&_togi cal Topol ogy of an ‘ENET Is defin@d to be a Branching Tree wt
no alternate paths that create |loops. In order to preserve the ENET 1’
| ogi cal topgl ogy, Vit I|nk B i dges_operate as foll ows when utilizing 18

Transmit ang Receive # equll defwork (plsq refemeg; tores)fild mesh and fully
Satellite Network. 20 21 connectedai) A BRANCH al vvays encapsul ates franes

e Sonnnopat ooy’ This is the s PR ERANAL FREREY . BRRLHEERD

of - 1530. Thé GLOBAL 24 networkhasthé\mﬂﬁﬁobgwassamﬁthdmeiemapmﬂmwgomt

frame are 2% : : St i T = .
Vi t ank 7 mul ti cast 28 asaBRANCH and is configured as follows: _
address. 29 bl BBe other
SIS o T AR R Bl b o
ENET, the 32 BRANHHe8)h aeB RANGH clgssifies ifémmweﬁmsnw
t hen forwar to the 33 asNON Ro@ml ated ROOTED Transnit .frequency,
t he decapsig at ed BE 34 ranes tha are it her
1), desti nfg for a statlonaknoﬁﬂyttﬁ"%e%z@é?%”b ‘gﬁﬁ ijié’énk Bridges that
Transnmit f quency (froma Form‘eﬂ;engsmmmstanuamyry) 37 2)
have~an urkhown destination. 38 31 1 2) Have an unknown
destinati 2 The forwardi ng of these frames back to the
SI'NGLE el D3 b)  SINGLEROSTE D & eBaoik@is referred tedsBtad) UBLE H
OPPI NG 4 - C) Wit 993?@*! ﬁ%‘p
frame withig 6 &%@\‘\%ram W th é%%%ﬁ%%go {E§&NCH
The GLOBAI16 - ora R9PRESS val ues® of the encapsul ated frane are
8 . 1) The Dgsti patd WHWNCES Yms a single Rflismit Frequency that is’
17 _ classified as ROOTED_BRANCH and is only received by the
18 ROOT.
13 2) The ROOT has a single Transmit Frequency that is classified
‘;‘g as ROOT and isreceived by all BRANCHes.
:2 A SINGLE_ROOTED topclogy must contain multiple BRAN CHes.
_ 22 (i.e., Otherwise, it is NON_ROOTED)
5 c) MULTLROOTED Network (also referred to as multi-star)
26 This is the most complex topology a Vitalink Bridge supports. In
2; this topology, a Vitalink Bridge is classified as-a BRANCH, a
29 ROOT,ara SECONDARY ROOT.
. | | 1) Each BRANCH has a single Transmit Frequency that is
gg : classified as ROOTED_BRANCH and is received by all
: - ROOT's. _ _ '
2) Each ROOT has a single Transmit Frequency that is received
gz - : by all BRANCHes and other ROOT(s). One ROOT classifies
35 its Transmit frequency as ROOT. All other ROOT(s) classify
"36 their Transmit frequency asSECONDARY _ROOT.
37
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9 . - - ENCAPSULATI ON (RE) 10

dd -ess: 12 : ~~ 2) The Source Address. = - Sour ce
Iness of the 13 - BE

o

e - (Le. the 14 30 - O
AL ADDRESS of 15 . _ : ' t he
NCH that 16 : created
e BE) 47 18 8) MUdg3h BEANED pmeesmua;:emeREoﬁe ames mwe
foll ows: 419- ddress equalto
the BRANGH 20 B“"%Heﬂ e AR M S0 f o2

2) Al &her RE franes are decapsul ated and processed |ike any 22

ot herrecgj ved ENETgf ranpy u]zéﬁiezlaopologySuppor‘E) The ROOT does not encapsul ate
NON DOUB HCPPEDfrarres 2 forwarded to the Satellite

Backbone? 26 27 R Yipalink Bridge cpp SopewTRLY inteefnoe o MyHtinletopolaginted
ENET frames. 28 29 wj;htrﬁ)ﬁmpimgmonpat ability with support of .
a MULTI ED 30 _ ol t he ?OOI ocesses received
non encadsul ated 31 1) eac htopo?qm%%g mg%a?g{ f?e ROOTED
Encapsul & i on/ Decapsul a2) Oona3sulti bridge coAﬁgumtihnB(demee,lam inmkerdohument)
preserve ¢ he ENET | ogi cal I . Bri.dges operate as
fol | ows en utilizing Tr an%%%{)&%r&y Féag‘éjl'ﬁg Bégkbone frequenci e

associ atléd wi th a MULTI MulidplEDSebellite i Backtionemrof. a8y $epology3xan always be a)—--
A BRANCH1al ways encapsu r t
ke E.@p%&efd A% IodaPicRD (yts hakssk th%g.uﬁrbﬁdges connected g? a GLQ

CH frequency wthin a BE Frane ane ‘as

ROOTED) & 5 b) °°mm9nd-r%i§~r to all ow BRANCHes to operate in the
ENET, aljl3 ROOTs 6 decapsate the recei ved BE frames.
SECOONIEROT(S) eneas, nporeD snclSSTi BbSpSiiyet BF ([orms, and
recei vedl3BE fr amesThed.ogival Topology of an ENET is defined to be a Branching Tree with
16 no alternate paths that create loops. In order to preserve the ENET
17 logical topology, Vitalink Bridges operate as follows when utilizing
18 Transmit and Receive frequencies associated with a SINGLE_ROOTED
19 Satellite Netwcrk
20 _ .
21 a) A BRANCH always encapsulates frames to be transmitted on a
22 " ROOTED BRANCH frequency. The frames are encapsulated within
23 an ENET Frame with a maximum size of 1530. The GLOBAL _
24 - A DDRESS values of the encapsulated frame are W/
25 " 1) The Destination Address = ' BRANCH_
26 o - ENCAPSULATION (BE)
27 . o - - o Vitalink multicast
28 : ' : address, '
29 2)  The Source Address= GLOBAL_A DDRESS of the BRANCH
30 - , - - |
31 b)  In order to allow BRANCHes to operate in the ENET, the ROOT
32 ' decapsulates received BE frames. The ROOT then forwards to the
33 | " associated ROOTED Transmit frequency, the decapsulated BE
3% = framesthatareeither | |
35 1) destined for a station known to be accessible through the
36 '~ Transmit frequency (from a Farwarding data store entry)

37 2)  have an unknown destination.
38 o -



forwards to the associated ROOT Transmt frequency, the 10

decapsul ated BE fanes that are either 11 1) Destined
station known to be accessible through the 12 o

frequency-(froma Forwardi ng data store entry) 13- 2)

uRknown destination. 14 T3¢ forwarding of these fra

to the MULTI ROOTED 15 Satellite Backbone is terned

HOPPI NG 16 17 o c) The ROOT al ways encapsul ates a DOUBLE HOPPED
frane withik 18 T 2) Hmﬁhﬁkﬂammmom mexi mum si ze of 1530. '
The GLOBAL 49 S : _en r

20 2 1) The 'B? ?I nat o A8dr essS= ﬂméé@a@ﬁ%ﬁ?ﬁ%%&ﬁeLk_%%ﬁﬁ
ENCAPSULATI®N (RE) 22 Sate]]ite Backbone is termed DOUBLE HOPPING.

Vitink nul t4cast 23 '

addr ess. 2) The Sour ce Address Sou

Addr ess Of ﬁhe 25 ¢)  The ROOT always encapsu]abes a DOUBLE_HOPPED ﬁ"amgglthjn
frame (Le.6 the 26 an ENET Frame with a maximum size of 1530. The GLOBAL
GLOBAL_Al SS of 27 ' the =
BRANCH that 28 A DDRESS values of the encapsulated frame are  creat ed
the BE) 29 8 d) Epch BrADesimtosessdess £cei ved Rkpeg in the SIN
GLE_ROOTED g0 . case above. The SECC]\IDARY

recei ved RE 31 fames 32 33 Rﬂé%ﬁiﬁé“ﬂm
encapsul atbeNO\l DOUBLE HOPPED frames -f orwarded to the Sat HEalirle mBitiéadsbne.
SECONDARY OT" snever 35 encapsul ate fra vvarded to the
Satellite Egckbone 36 37 38 331 BRAN and,
SECO\IDA R ROOT s pr ocess2)k ecBhe efpupce Addr'es non W%s&ﬂm af\the
frames. 3 $8.6 - Ku Band Rain and NON ROOTED Satel |itgg Bap}gqp@e Cie. the

A NON ROOT, Ku Band Satellite Backbone can operate on a gunn ¥
inits nort#l no DOUBLE HOP node. However, rain has a di sh PN‘E_ DDRESS of
effect on X& band transnissions. Therefore,*when a NO\IRQ;EEED 8RANCH that

BRANCH i s ig the rain, it and the ot her NON ROOTED BRANCHes Rated the BE)

17 _ |
18 d) each BRAN CH processes received RE frames as follows:
19 1) Al RE frames with a Source Address equal to the BRANCH
20 | GLOBAL_A DDRESS are discarded. |
21 2)  All cther RE frames are decapsulated and processed like any
22 : . other received ENET frame.
23 '

N 24 e)  The ROOT does not encapsulate NON_DOUBLE_HOPPED frames
25 ' forwarded to the Satellite Backbone. |
26 -
27 ' f) BRA N CHes process received non encapsulated ENET frames.
28 | |
29 g)  To preserve compatability with support of a MULTL ROOTED
30 topology, the ROOT also processes received non encapsulated
31 . ENET frames. | |
32 .
3335 - MULTIROOTED Encapsulation/Decapsulation

34 As in 3.5 above, in order to preserve the ENET logical topology, Vitalink

35 Bridges operate as follows when utilizing Transmit and Receive
36 " frequencies associated with a MULTI ROOTED Satellite Network.
37
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9 operate as follows: 10 11 a) The BRANCH

I/nt hex ai ni stermeda RAIN BRANCH. The RAIN_ 12 BRANCH
nfli'gures its Transmt access p0| nt to be RAIN_ 13 :
ED) (the Transmit poweris al so increased) 14 b) A RAI N BRA ...
'#l ways encapsul ates frames to be B2ansmitted on 15 - a Ry

OO TE D Transnmit. access point within a RAINBRANCH 16
'ENCAPSULATION (RBE) Frane with a maxi mum size of 1530. 17
The GLOBAL ADDRESSa)al uds &RARCHnalyAYS encapsplates: radmesgto be transmitted on a)

The Destidati-on AddressgooTED_BRANC BRANGUeddy within a BE Frame (same as a

ENCAPSUL/%TI ON 20 (RBE)
Vitalink“multicast 21 SINGLE_ROOTSD) : : ' _

-addr ess. ®2 2) TheSour ceAddr ess . GLOBAL
ADDRESSofg 23 . N
G 24 25° By In grinyiq oHow ARANCHES, @ aperate, g dhe ENET A RAY TS

conflguréj as a R AIN_ 2Q6ecapsulate the receiveRC)BE)'l'm!mles.tsSEcanBMRYaCEee$(s)
poi nt i s onfl guredas d r.t

RAI'N BRANCH(es) to opesgfmtﬁ%ﬁéﬁfd % frames, g.nd p@ce%qfs ar{x%rﬁgi%éf
RBE fram® i s received, trem®&Al fhe RROD Tredekapaulatesreceived BE frames ambdtbene
accesspoi9tas RAIN. A R%M,%gpl I sdepapid @ 1 pa BE
frame. }R)e RAI' N ROOT f orwar ?tﬁgé/assom at edmﬁl §'§ansmit frequency, e
ROOT Transnit access poidfeapsulajed Bpsimmesghatparerelther that 1s 33 . .
- either: 1)  DestiRes ifopes] ska¥ion Khbhi @) bk NHRMBsdiBleDErough . S

‘accessi t hrough the 35 Tr ans accspoi nu
(from aﬁéDSE) 3% Transmit frequgney WB%BW%J%F%W %p

The fordé ding of these2)r amavelznainknowhhiestaatibR0 OT Transmit 38 1

access nt Is terned B N
Transm I;'q.lpower is al so &gg g‘glsj%&%&l%ﬁ J’gge@% egcggk %tﬁe Mr%"r;n ROOTED

encapsulet ed ENET fr ane Satellite Bagkhoneris hertrrast RAMIBLESHOPPIN G. ROOTED
Satel | i 36 Backbone, it is DOUBLE HOPPED by the RAIN 6 _ ROOT
when ei It Is destined for a station whose

r. 7 1
Recei vetlgle;ll Dis marded ghe 3007) always encapsulates anD QUBLES HOPREP fimme within
~accessi Q& through the BAl BNB®Frdme with a maximum size of 53901 ITHC GEUBAL_

FDSE
poi nt (f19°m an FDSE) ADDRESS values of the encapsulated frame are’

20 - 1). The Destination Address = ROOT_
21 | - | ENCAPSULATION (RE)
22 - Vitalink multicast
23 ' ' address. |
24 2) The Source Address = Source Address of the\_/
25 | o | BE frame (Le. the
26 | - - | GLOBAL_ADDRESS of
27 | - the BRANCH that . _
28 o created the BE)
29 @)  Each BRANCH processes received RE as in the SINGLE_ROOTED
30 case above. The SECONDARY_ROOT(s) discard received RE
31 frames.
32 |
33 &)  The ROOT does not encapsulate NON_DOUBLE_HOPPED frames
34 forwarded to the Satellite Backbone. SECONDARY_ROOT's never
2: ' encapsulate frames forwarded to the Satellite Backbone. |
37
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10 ' 2) Has an unknown or nulticast/broadcat destination. 11

- 12 f) The RAIN ROOT al ways encapsul ates a DOUBLE HOPPED fr an
13 within an ENET Frane with a nmaxi numsize of 1530. T
GLOBAL ADDRESS val ues of the encapsul ateg, fame are 15 - : : 1)
The ;Mul ti cast Addr es= RAI'N 16 - '
ENCAPSULATI ON 17 S : : (RRE)
V‘WQEQH‘%GFIEE""O}SRAI ©) 1 BRANCHes, ROOTs and, SECONDARY_ROOT's process received
ROOT DOUBLE 20 . non encapsulated ENET frames. HOPPED
UNKNQ/\N213 : - Lo (R RDU) . 22
2) The Soyrce Address = Source Address of the 23

decapsul at Zta 6BE f ran®uand Rainand NON_ROOTED Satellite Backbone

(Le. the GBOBAL 25 5 NON_ROOTED Ku Band Satellite Backbone can operate onamngday
DDRESS of fhe 26
C H that created 27 in its normal no DOUBLE HOP mode. However, rain has a disruptiye

BE) or the7RAIN 28 effect on Ku band transmissions. Therefore, when a NON ROB@@T)

g_mALVWZagsa non encéM GHelp inhe fmalpye it and the 9’31?’”8“%%3?3&’

access poi Bt assoi at epferaté s folbdwmer network, it |Is encapsul at ed by 33
the RAIN RGOT and transmitted on the RAIN ROOT Transmit 34

access pm t when either: 35 - 1) It is destined for a
station se Recei ve) ENI Dhe B RN Rélgirgthe rain is termed a RAIN_BRMY SHanThe RAIN_
knquwn to B2 accessible t hpgudhciihfeddf ts3 T t

. E Hggm ransmit access poin ] blt_alaSRAaIrl;J__

Transm t igcess point (from an DSE
unknown ofmil ti-cast/ br oad@RTE B éhe; p;g#gowerisalsomcreased) These

frames alé&. termed b?:'WDQJmaC% always encapsulates ﬁameg%%lé%xﬁuﬁgbed on

P B 1 ok e e e o

1530. Thelf | EN mm&smarm ofith ke mentRpaUkEeedf 15308

ErN‘éAE,SUL AhON D T8 AOSALHB pRESS $8Bis of the encapSibtid P e are

| 1)  The Destination Address = RAIN BRANCH_
1 ENCAPSULATION
20 | -  (RBE) Vitalink multicast
21 | address. _
22 2)  The Source Address = " GLOBAL_ADDRESS of
23 . | the BRANCH
o 24
N~ 25 ©)  Ancther BRANCH with a large dish is always conflgured as a RAIN

26 " ROOT and its Transmit access point is configured as RAIN_ROOT.
27 .

.28 d)  In order to allow the RAIN BRANCH(es) to operate in the ENET,
2 when the first RBE frame is received, the RAIN ROOT marks the
30 - Receive access point as RAIN. A RAIN ROOT always decapsulates
31 ' a RBE frame. The RAIN_ROOT forwards to the associated RAIN_
32 ROOT Transmit access point, a decapsulated RBE frame that is

_ 33 either: _ , . '. :

34 | 1)  Destined for a station known to be accessible through the
35 RAIN_ROOT Transmit access point (from an F DSE)
36 ~2) Hasanunknown destination.
37 | The forwarding of these frames back to the RAIN ROOT Transmit

38



10, _ : (RRE) whent hereisa 11
ing F DSE or RAIN 12

IUNKNOWN 13 _ ' (R RU).

2) TheSource Addres- t he RAIN ROOT 15 .
AL ADDRESS 16 17 i) . BBANCHesand RAIN NG
sdi scardrecei ved RBE franes. 18 19 RAI' N BRAN CHes

ard _recei ved non encapsul ated frames.. 20 21 k% RAI'N

KiCHed process recei AegesaREolnt daeteraedt DOUBLE_HOPPING. (The RAIN_ROOMNI11

fralzes with a Sourg?ﬁ?%ﬂgﬁg e HALo ifdrédaqiAI N 23

BRANCHG OBAL AD S*are di scarded. 24 2) Al other
RRE frames are decapsul ated and processed. 25 26 . 1) RAIN

BRANCHe¢; decapsul aje anghd 8GR encasiated EIREY Maflead received from the R

N @%@t&ﬁﬁe%&ﬁ%éﬁ% el AR 5 i\ﬁ"“_vg

'BRAN CH631 ROOT when@itHesd ADDRESS are di scarded. (Thi SI s

necessary because 32 R, Jis destined for &h&éoRAN%ﬁN&Qa" AN is marked

transitioned froma RAI
2) Al 8ther RRE franes armmee@mmmmhel apc@ﬂeéhrou@ﬁ the RAIN _ROOTn)

BRANCHeg di scard RRDU but q%&qﬁ | %ﬁﬁﬁ& Ew |ved 37.
RRU fr s 38 36 1 et Al rarn s ops reverS| ng the

above t¥quires the fol 3 ndlasan unknown or multicagtybropdeastAlestipaionH t o -
r econf i],g_ure I'ts Transmt access point 3 to NON ROOTEDw}
and be a .BRAN When. the fj rst non enca sul ate
frane i recel ved, the The RAIN_ROOT alwagrs encapsulatesa {0l REEBEve

access1foint to N O R Alibhin6ad3ENET FramKuwBand meiximand saaosemssmel Thee

pand 93% © nemiﬁlh%ﬁf@,ﬁg@?@@%”%ﬁeyﬁ?% elcaisubred PR 8 e roor

with tA8 The Multicast Address = RAIN_ROOT_

16 h - . - ENCAPSULATION

17 - A © (RRE) whenthere isa
18 | o matching FDSE or RAIN_
19 - ROOT DOUBLE_

.20 | HOPPED UNKNOWN

21 - | (RRDU).
22 2) The Source Address = | Source Address of the
23 | decapsulated BE frame
24 : | g (.e. the GLOBAL_ - U/
25 | o - - ~ ADDRESS of the
26 S - " BRANCH that created

27 - the BE) orthe RAIN
28 S | : . ~ ROOT GLOBAL_
29 SR ~  ADDRESS
31 g  Whenanon encapsulated ENET frame is received from a Receive
32 - access point associated with another network, it is encapsulated by
33 ' . the RAIN_ROOT and transmitted on the RAIN_ROOT Transmit
3  access point when either:
35 1) Tis destined for a station whose Receive RNID is mar'ked
36 , - RAIN and is known to be accessible through the RAIN_] ROOT
37 - ' Transmit access point (from an F DSE)

38



10 | MULTI ROOTED Tr ansni t frequency in a MILTI ROOTED Ku band
network has a large dish. These | arge dish ROOTS are ternmed. DOUBLE 12

00

HOP ROOTs. 13 14 Since a RO O TE D Ku Band Satellite Backbong
operates on a sunny day in 15 DOUBLEHCP node, rain does not '

- require reconfiguration: The 16 35BRAN CH( es) and ROOT(s) operate
as normal exceptthat 17 18 a) The RAINB RANCHIiIncreases its
Transmt p r. 19 20 b The DQJBW i ncreasesits
Transmi t p%r. 21 223.8 2 . H#FB&‘-’HH“R&HT PpRadsast destination aq

defined bel®w an alternative nesed framédsal areg SirtonedKu MONJ BYUBLES tHOPHED
reconfiguregthe RAIN BRANCH tg and frgg}% ténporary SINGLE ROOT 25

net wor k. Tglms9 m et hod requires "@QP%‘F&? BEFai nation by BR AN C H and 26
ROOT Manag nt Function processing and protocols. Consequently, this 27

met hod wil Isnot be inple ed i bi | p'osﬁ'la 2

tenporary Sl NG.E ED ne em%rﬁ(ﬂ%b?glnﬁééjsegﬂ% om B%S?? gpng.OUBLEj)OPPfD
a NON ROOTED Network as fdrémeswitBin IPENET Frame with a mpximyye sizeapf1530RAN08e] .

DIl SABLES i1s normal Recei “€°§§3-‘§2DRESS values of the enbASAMURBE ifRSme BNABLES a

RAI N_ROOT Recei ve frequency, . I ncreases Transm t
pover. A network is configlir edThe ¥Ritigast 44dress = | RAIN_RGQErED
Transnmit fr%®quency and RAI NROOT Receive 36 ENCAPSURUEORY. 37
38 37 Zﬁ)o The ot her BRAN CH(es) DI ABLE their RAI NBRAN%KE)' hen th X
Recei ve frequency and ENABLE a RAINROOT Receive 3 whenthere S a
fl"\equency.]-]él 3) The RAIN_ROOT enabl es a RAat¢RIREG FDSBres R AIN
freguency B2 (with increased power) angar fod s the
RAI N BRANCH, 6 Recei ve frequency into ﬁgﬁngp&wﬁﬁ
aoci at ed h the RAIN7 ROOT Transmi §RR¥kquency. 8 9
b) A terfprary SINGLE RCQTEq\ﬁ’éeéawéé QaaReRfd gured fromgarhatl rRooT
15 | I T GLOBAL ADDRESS
16 - o
17 )  BRANCHesand RAIN BRAN CHes discard received RBE frames.
18 .
19 9  RAIN BRANCHes discard received non encapsulated frames.
20 " o :
21 k) RAIN_BRANCHes process received RRE frames as follows:
22 - 1) All RRE frames with a Source Address equal to the RAIN_
23 . BRANCH GLOBAL_A DDRESS are discarded.
W 24 2) Al cther RRE frames are decapsulated and processed.
. 25 . .
26 1) RAIN_BRANCHes decapsulate and process received RRDU and
S RRU frames -
28
29 m) BRANCHes process received RRE frames as follows:
30 1) Al RRE frames with a Source Address equal tothe BRANCH
31 GLOBAL_ADDRESS are discarded. (This is necessary because
32 the BRANCH may have just transitioned from a RAIN_
33 BRANCH.) | |
34 " 2)  Allcther RRE frames are decapsulated and processed.
36 n)  BRANCHes discard RRDU but decapsulate and process received

37 RRU frames
38 : .



10 . a ROOTED Network as follows: 11 ' 1) The
RAI'RANCH DSABLES its nornal Receive frequency, 12 ENABLES
a ARA-NROOT Recei ve frequency, and increases 13 ' Transm t

{ \The Transnmit frequency and RAI N ROOT 14 ' ' Recei ve -
f{r Ncy are configured as a network 3gd Transmit 15 ()
fy ec cy remains RO OTED. 16 , 2) -The other B R AN C H(es)
ane ngt Invol ved. 17 : 3) The DOUBLE. HOPPI NG ROOT enabl es a

RANYROCL 18 0)  When the rainBtops; reverkingthe adyvé réduirasiths CoHSRIngover ).

and recopfigures 19 RAI'NB cei-vie frequenc
into theanetwor k 20 1) The RAIN BRAN%@ ?&P&Mqﬁm
Transni t3frequency. 21 22 to NON ROQJED ani\becomka BRAN GH.ops, the conpl ex .

processipg In A) and B) 5,abo r

PROTECTED Net wor k 26 2 Whehthg T non spotpsilated SRS WHeodtie Bg Ran
t er med adPROTECTED Net wor k. ROOT chansestheﬂenmmmm NOhBAIN. Transmit
.access pgint which is configured 28 « - - as PROTECTED. 29 30

If a Tragsmt access poi | s PROTECTED t he Forwardi ng Function wil | 31
only for$ad franegut&ﬁh&iin@é@e%goﬁgprﬁam@aﬁﬁb@eén FDSE whi ch 32

mﬂffhes Bpg Dezt-i n?msOAl & @@Eﬁ&ﬁm(ﬁul@m endée%mmta qu@'II;Eﬁ?’Ku band
nul ti casg/ br oadcast . o er. For i png. rul.es e
Net wor k. §concept ah¢ I@@C&E sﬁg'pf 5‘%@“&; the Fﬁt%gﬁg'}b%%

the Vit30ink Bridgeunty IRZOCDI'QEENEﬂhrfsmatTHsequénb@uin ha\mmu'rl moaa'rzn Ku band —

ety VBRI U0, Chala S NE LY Skt B I AR Bt

processidg 2 " HOP B@®Rs.ty of the PROTECTED Station can be much |ess
than a ggidge. 3 4 It Is anticipatedthat a PROTECTED Station w ||
configuiz nost of the 5 FDSE' s in_the associated Bridge using

st andar 4*Bri dge l\/aﬁiig@rﬁarﬁtoQSTED Ku Band Sgtellite Backtone epesabeseta supanday it ne

F DSE whbch mat cheydyBLE _HoP mme,ww%%mh%&mihe ThSE

Sa” be ?gl It in th%RnAOl\{ms?and ROOT(s) Op%'rs‘géeoar.]s ;lorrmal exce&nﬁx gLOBAL ADDRESS

17
18 a)  The RAIN BRANCH increases its Transmit power.

- 19 o
20 b)  The DOUBLE HOP ROOT increases its Transmit power.
21 o : |
2238 . KuBand Rain Alternative
23 " As defined below an alternative method of dealing with Ku band Rain isto .
24 reconfigure the RAIN_BRANCH to and from a temparary SINGLE_ROOT v’
25 ' network. This method reqmres extenslve coordination by BRANCH and
26 " 'ROOT Management Function processing and protoco]s. Consequentily,
27 method will not be implemented initially (if ever?).
28 _ _
29 a) A temporary SINGLE_ROOTED network is configured from part of
30 _' a NON_ROOTED Network as follows:
31 ' '
32 1) The RAIN__BRANCH DISABLES its normal Receive
33 - frequencies, ENABLES a RAIN_ROOT Receive frequency, and
& ' increases Transmit power. A network is configured from the
35 _ ROOTED Transmit ﬁ'equeney and RAIN__ROOT Receive
36 _ frequency. '
37
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10 A Bri dge cannot be a PROTECTED Station relative to any Network.

12 13SECTION 4 - H GH LEVEL DESI GN OVERVI EW 14 154.1 - Vitalink Bridge
Rol es 16 . The primary role of Vitaink's Bridge.ls to relay Ext nded ,
Net wor k (ENET) 17 frames to/from Vitalink's Satell lite Backboi
Network. This role is 18 i1 lust3fated in Figure 10. 19 20 é
Secondary roles the Vitalink Bridge will ‘al so support are illustrated In™2
Figure 11.,22 23 . From a desi gn perspective, a Vitalink Bridge_w

be capabl ekof supporting 24 . The othert BRXWCH(as) nYISHBLE ethest cBAIRS BAAN CH
a)  MILTREND PO NT nedi un(s
et 5?5 Ve nEreu tgﬂllteﬁgﬂ.ﬂéqsﬁl& ROOT Receive

(e.g. Satellite Backbones arl bones
and/ or LANS) 29 30 frequeng® END PO NT medi um(s) to MULTI END
PO NT nedi&n(s) 31 3)  The RAIR B0 O'EehSSbS adk AN WG oTorranbald frteﬁueney

Backbones &nd/cr LANs) 32 33
DUAL END PO NT medi un{s) 34 (With increasdd pov(%@“ﬁ@ﬁ?@ﬁﬁhﬂ‘eaﬁh&%né“ﬁd‘”“

Terrestria® Links etc.) 35 36Radeidé frequérciinto the nEtwtrki -asRliatdaeash Ehe RAIN

ncept Ua y, t e ta i n r es| 1 VI ae into our uncti ona .
o gy, the Vital kB@?ﬁﬂ @n‘cb‘*&d ded four f I3
ar eas: For pe %’Y’i b)

Local / Back%one Net wor k Contr ol ' I\/anagerrent Functions 10
L 9.d) -Exgouti X%’i&ﬂw GLE ROOTED etuork is configured from part of
| 10 a ROOTED Network as follows:
- , 11 1) The RAIN BRANCH DISABLES its normal Receive frequency,
12 ENABLES a RAIN_ROOT Receive frequency, and increases
13 . Transmit power. The Transmit frequency and RAIN ROOT
14 _ Receive frequency are configured as a network and Transmit
15 frequency remains ROOTED.
16 2) The cther BRANCH(es) are not involved.
17 3) The DOUBLE_HOPPING ROOT enables a RAIN_ROOT
18 - Transmit frequency (with increased power) and reconfigures
19 the RAIN_BRANCH Receive frequency into the network
20 associated with the RAIN ROOT Transmit frequency.
21 '
22 ¢)  When the rain stops, the complex processing in A) and B) above is
23 reversed. '
" 24
2539 - PROTECTED Network |
26 The Vitalink Bridge supports a concept termed a PROTECTED Network.
27 A PROTECTED Network has a Transmit access point which is configured
28 as PROTECTED. -
29 ' : _
30 _ If a Transmit access point is PROTECTED the Forwarding Function will
31 " only forward frames to that access point which have an FDSE which
32 matches the Destination GLOBAL_ADDRESS. (Single destination or
gz _ multicast/broadcast.) All other Fwward:lng rules apply.
35 The PROTECTED Network concept allows the PROTECTED station to
36 interface to the Vitalink Bridge utilizing ENET frames without having to
37 ~ filter superflnous frames. Consequently PROTECTED Networks can have

38



12 13 . The | ogi cal organi zation of these functional areas is
' Nated in Figure 14 12. 15 16 .~ The Vitalink Bridge
Ahgn\ has one Forwardi ng Function, -one set of 17 Managemnent

achi §ns, and one set of Executive Functions. ' These 18 functions-
ax el execut ed bya CPU ont he Main CPU (35(:PU) board. 19 20 © When t haw/
Vi fnk Bridge is supporting nmultiple |local and/or backbone 21

networks, the Bri%g; wll respectively contain multiple Local and/or 22
Bachbon® Net wor k W ery pand pidih fhan Nl‘ﬁré.ﬂ_%@ﬁﬁcaﬁ@ petarks anfidihpopnecessing

Cont r ol 2Funct i onscspsekytor tAB FFOTE Cire D\tEtitn kaAd ﬂﬁ&xhé@hﬁaﬁ&%?ﬁ?&i ve 24
interfage boards 25 265E CTI'ON5 -~ FORW RDINGFU N CTIO N 27The -

Forwar dfng Function conditionally forwards Extended Network Packets between
gis two &f kLhe f0|1t.Cwim1ciﬁét.eJ( Bla'.hat a PROTEQTED Statioh Wl vérifigue i bl ofSthe32

: ckbone Ne - rol _33.34 agenent . Functions 35
36 Alli.ﬁletwo'rk A Ay %ﬁ%@sé&?ﬁﬁ%ﬁéhmﬁﬁﬁt%@ﬂyﬁ gﬁ?o?@&%‘?%’p‘

Funct i run as 3Gdmmaendsipt ThendhownMexcepbioants Fthac FIDSEs which hmatghes €HSET

frames yun as . Tas < | r et Qi gl,\!ga'li
frame fyoma | ocar“'ﬁrolg \/I\‘n-rﬂlpqgsg% %ﬁ%@%%%g@nﬁlé*ué% %%?Hg%ﬁrgﬁfgqg?%gar I me
of singPe desti nafashionENew & sauree GLQAA ks dBD REPS-ROOTED Local 5Net wor ks can
be reduged significantly by utilizing a sinple cache. A D.scard Cache is 6

useful, when on the average there are only a féw stations actively utilizing.
the Lot3l 7Net wor & Qréd&erﬁaéﬁn&'\':?.e\ﬁi?ﬂoggﬁéﬁy&q Sesionnelgtivito any Metwdrky cache —
shoul 118 9 a) Contai-n the |l ast n source GLOBAL ADDRESSes 7
recei Vfg fromthe 10_ _ - network (n should equal at least 2 x ‘o
the inT@racting station 11 aver age)

13SECTION 4 - HIGH LEVEL DESIGN OVERVIEW

14 o '

154.1 - Vitalink Bridge Roles s | .

16 The primary role of Vitalink's Bridge is to relay Extended Network (ENET)

17 " frames to/from Vitalink's Satellite Backbone Network. This role is

18 flstrated in Figure 10. |

19 o

20 Secondary roles the Vitalink Bridge will also support are illistrated in

21 Figure 11. | | |

22 . o

23 From a design perspective, a Vitalink Bridge will be capable of supporting

24 the following Bridge roles: _. | (>

25 : . '

26 - a)  MOLTLEND POINT medium(s) to MULTL END POINT medium(s)

27 (e.g. Satellite Backbones and/or LANs to Satellite Backbones

28 and/or LANS)

29 ' .

230 b)  DUAL_END POINT medium(s) to MULTL END_POINT medium(s)

31 (e.g. Terrestrial Links to Satellite Backbones and/ar LANs)

32 . . : .

33 . ¢)  DUAL_END POINT medium(s) to DUAL_END_POINT medium(s)

34 (e.g. Terrestrial Links to Terrestrial Links etc.)

35 : .

36

37

38

-



12 b) Be accessable by a rudinentary Network Control Forwardi ng
13 . Function 14 15 - C) Be used for discarding
only, not forwarding 16 17 d) Not interfere with the use and .
mai nt enance of the FDS. 18 19A typical -forwardi ng sequence for a ENET fr
f nom Managenent Functions is 20 illustr@ged in Figure 14. 21 225.1
Data Stores 23 245.1.1 - Forwarding Data Store (FDS) 25 26 -

DS is used by the Forwarding Function to determ ne how to forward 27
single or hubti cast Flextional Aveasfranes. For si ngl e destination franmes, the .

28 Zor > " ool Gk Vsl Brdigh el BRAGE Tt B Ml

seen as a

ess inartr pr 0OCesse

Al'l nulticast FDSE sareas: and optionally single destination F DSE' s
are create§ fom Reconfiguration 31 _ or Set Paraneters commands. 32
33 An FDS may contain from1l to 65,536 Non Collison FDSE's and O
to 8192 34 - @o| | | EprarrraingFupcHeRDSE) . The FDSE's and CFDSE' s may
share the &ame 35 ~contigious nmenory segnent (up to 524, 288 octets) .
or two different 36 ' ont ] gi oys,_ se nts. When the nunber of FDSE s
and -CFDSEjs exceed 3 Lo ag&g%e #‘F\%’é nust come from a

cont gi ous %egment of up to 38 41 1 65, 536. An FDS with one

shared 65,36 octet gegne S Eiﬁ@? 2 shown in Figure 15. 3
4 The F'DSEcs)vari g%‘f’%ée%%'g’%d%‘% d below. 5 6 a) ‘The
first 40 JoQts of GLOBALADDRESS that was used to create 7

thRis FDSEL1l!n singl ed)d_estt ' FideBogs ' f the SNID equals ZERO, 8 .
t R _(H OBAl, A DDRESS identitfies this Bridge. 9 10 b) SNIDYAID i s
defined as®follows: 11 1) In single destination frames the
field I's B3Source N fhd Bgiéd1 organization of these functional areas is illustrated in Figure
14 12,
15 - BN _ )
16 The Vitalink Bridge design has one Forwarding Function, one set of
17 Management Functions, and one set of Executive Functions. These
18 functions are executed by a CPU on the Main CPU (MCPU) board.
19 _
20 When the Vitalink Bridge is supporting multiple local and/or backbone
21 | networks, the Bridge will respectively contain multiple Local and/or
22 ~ + Bachbone Network Control Functions. The Local and Backbone Network
23 Control Functions execute on both the MCPU board and their respective
N 2 interface boards.
25

_ 26SEC'I‘ION'5-1’-‘ORWARDING FUNCTION
: 27'1‘he Forwarding Function conditionally forwards Extended Network Packets between

28440 of the following:

__ 29 .
30 a)  Local Network Control
31 - o
32 b)  Backbone Network Control
33 _ :
34 ¢) . Management Functions

- 35 ' '

36 p11 Network Control processes which input packets to the Forwarding Function run as

37Interupt handlers. Management Functions which input ENET framesrun as Tasks. A
38 ' : '



. {
and bits 40-47 contain the SNI D val ue associ at ed

w t/h the}l3 recei ved ENET frane that was used to create
t h{A\ K . 14 2) For multicast destination franes, bits
40t 4%, agntain an Array 15 , I D (AID) val ue that
idantifAes that Miulticast Amay Data Siore 16 o Entry o
assOctated with the nulticast GLOBAL A DDRESS used 17 '
to.create this F DSE.: 18 19 =~ . C) FFF, bits 48-50, WhICh contain
the fol | bypingl foragedif@ sequence for a ENET frameFPRWARDLEN) MBWoRORY\ARBLINET in
frame w t,ghi ng 21 : . Destination GLOBAL ADDRESS (1
bit). Th['s ag'currently 22" ! not used in a m

- ulicast FOSE. 23 2) Aging Value (2 bits), one of the

foI I o v
. WU&D {asH‘g]’aes lestination ENEY & WI‘" sdirE'N ¥ ROOTED Local
tyorksegan ke reduged significantly Ry g7 simple cache. A Discard Caghe is

EI >[§§EE>I (Cﬁlﬁemtwr%ﬁ 6&?}1@/ e th&;gﬂ?néﬁly dVidu 'sﬁétﬁns?&t}lyﬁly uilizing the Local

wa ay | e :
bits 51%@9‘)\% ”@8‘1’3“5 éﬁons. ADisca.r)i Cacheshogltn it there is
not a suﬁ)sequent CF DSE or 32 The I N DEX associ at ed

TR i g B GO B Al

(I NI T/ LYSTEN OPERATE/ BRELWEN) (87si881d equdl jat least 2 xbjhe iBterachifD3Eation ..

Type(LEffeNING’NOTZ LEA RNIN G, Default =LEA RNINGS4 LS

_ I\ij ti cast Monitor ﬁ)a(fe (TRUE/ FALSE), Default=FALSE 5 6 )
Tr ansnmit“Data Stomé EntBe @sceseble Iy ax radimestanya dtetweni s fpatrol Forwardmg

access I®int. Each TDSkjaagiog uni que NID value, termed a TNID. 8 :

The TNID, val ues range from 00(16) to 39(16). TNID 00(16) is 9

associ ated wi th Managenent Functions. 10 " The T DSE' s are
orderedt3uch that ghe w&eaqarbgcmkamy fiotl foardihg : to
| ocat e i@e associated T DSE. 'Each T .DSE contains the follow ng
17 d)  Not interfere with the use and maintenance of the FDS.'
18 ' o
19, typical forwarding sequence for a ENET frame from Management Functions is
20mustrated in Figure 14. '
21
2254 - Data Stores
23 . . _ .
245,1,1 - Forwarding Data Store (FDS) | - Y
25 o - '
26 - The FDS is used by the Forwarding Function to determine how to forward
27 single or multicast destination frames. For single destination frames, the
28 FDS has a single entry (FDSE) for each address that has been seen as a
29 source address in a recently processed ENET frame. ALl multicast FDSE's .
30 * and optionally single destination F DSE's are created from Reconfiguration
31 or Set Parameters com mands.
32 ' , .
33 ~ An FDS may contain from 1 to 65,536 Non Collision FDSE's and 0 to 8192
34 Collision FDSE's (CF DSE). The FDSE's and CF DSE's may share the same
35 contigious memory segment (up to 521,288 octets) or two . different
36 | contigious segments. When the number of FDSE's and CFDSE's exceed
37 : 8192, the CFDSE's must come from a contigious segment of up to

38



P

12 1) State (OFF/IN T/ OV BROKEN) 13

BROKEN Reason(LOCP DETECTED) 14 3) Type (NOT

PROTECTED/ PROTECTED) 15 4) . Topol ogy (NON ROOTED/

ROOTED/ ROOTED 16 . BRANCH ROOT/ RAI N ROOT/ SECONDARY

17 "~ B) Network Type (SATEMLI TE/ TERRESTRI AL/ ETHERNET\18
807 3/ MANAGEMENT) 19 6) Statistics 20

a. Frames Transmitted 21 1. Single Destination

(mat chi ng ﬂDSE) 22 65536. An FDS with one shaped $5;fif6coddet segmentohdsbhé™ FRSEL
23 %P%Jl‘gl ca Desti nat [ on (rmat chi ng FDSE) 24
. Bytes iansm tteéh?opf'n c.. Franes

D| scarded (tongestion) 26 27 e) Recel ve Data Store Entries (R
DSE's) exi & for each,Becsip fardiifils sre’defined below: ~ point. Each RDSE has
a unique NID value, termed a RNID. The 29 RNI D val ues range
from 40(1 to 79(16). RN D 40(16) is 30 associated with

~ Management Gunctions.a)31 3Idhe first 40 bits of chLRI;QSEbnEss %mw d%%ﬁe&%h:ré&@é
an RNID m nus 40(16) can as _an_index_to | oc

t he associ g}tded RDSE. Each%@% In single demgmn@ OPRES S the el m)leﬂH%F%gER%S
1) State (8FF/ ENI T/ OV BREn&ENOEXL_A DDRESS identifieshis BBR@EN Reason(LOOP
DETECTED) 3y . 3) Type (TRANSM T RECEl VE/ RECEI VE. ONLY) 38

1 4) TN D (The value of the Transmt access point
associated®ith 2~ 'b) SNID/AID is defiriedsasfollows® access point.) 3

5 RAI N1(JTRUE/ FALSE) 4

( é@LLI T TERRESTRI AL/ ETHERNEY Sigle de °“%%kth;[§8§d§? PAORESS SR, SHID)

psul at ed franesf| agd (tEnH#AAT BQNH@TWE SNID value associated thh the

CONTAI N ar13:CS) | f associ at ededdipba ENES #813'thatl was used to create this F DSE.
PROTECTED,, ,t he DEFAULT val ue e@ual s. DO Al

NOT . 9 CONTAI N.
‘O herwi se Yhe DEFAULT equ cagtydestination frames, bifpH0-4f gentain aa Array

a FranedSRecei ved 12 ID (AID) value thitvidefiifie® shadt MebicdstArray Data Store

16 , © Eniry associated with the multicast GLOBAL_ADDRESS used
17 - to create this F DSE.
18 .
19 ¢) - FFF, bits 4850, which contain the following flags:
20 1) FORWARD/DO_NOT FORWARD ENET frame with matching
21 ' Destination GLOBAL_ADDRESS (1 bit). This flag currently
22 - " not used in a multicast F DSE.
23 2)  Aging Value (2 bits), one of the fallowing values
s 24 | " a. RECENTLY_USED

25 b. NOT RECENTLY USED (at least 1 DELETE cycle)
26 e NOT_RECENTLY-USED (at least 2 DELETE cycles)

) 27 : ~ d. FIXED (can not be removed due to aging). Multicast
28 . ' FDSE's always have this value. '
29 ' SR o _
30 - d  The CFDSE INDEX, bits 51-63, which contains either:
31 1)  ZERO, if there is not a subsequent CFDSE or
32 2) TheINDEX associated with the next CFDSE
345,12 - Receive/Transmit Data Store (R/TDS)
35 This data store contains the following:
36 a) - Bridge State (INIT/LISTEN/OPERATE/BROKEN)
37 | _ )

38



13 . c. Bytes Received (optional) 14 9) .
-alarm Counters for each type of Backbone 15
gsul'ation. (i.e. BE errors, RBE errors, RE errors, RRE 16

RRDU erors, RRU errors) 17 185.1.3 Muti cast Array Dat aSt or e( I\/ADS)
This data store contains #2set of bit arnmy entries (MA DSE) o/
arra ed in 20 ' Al D order such that the AID values in nulticast

, n be used as 21 in(ze es to |l ocate an associ ated MADSE.
Each I\/A E has the)st r (RridgeF DSE Type (LEARNING/NOT_Fi gure 16. 23 24

As IIIuszrat ed In FigurgedGaniRcibetine-yaRNIN® set of bits associated 25
with TDSE' s and a .set associated With RDSE's. Each bit is associated with

26 one TDSE or RDSE NI D val ue (includi ng MANAGEMENT) and is

- defined &s 27 ¢)  Rubsdast MdnRdr Mode (T RUEXF ALSENCDefBRBEFRLSE s defi ned
as folo O = FORWARD to the associated T DSE network

- (DEFA UL ' I = DO NOT FORWARD t ot hedssoci at ed TDSE

Cotnori 652 33 a Trmnsmite Dt RE1SEe FEntries (BDSElE) exist! fdroesch Transmit

oy oy o e 50t TRt AN P Vg, g . L

Mat ch Arfay Data Store The ANXD) values range frams 086H6d tor 39@6bonT BIMPOL1Ri isgl e

bit arrag (NA DSE) whi téd‘lﬁitﬁ ementFuncti@ﬂiUCture as. a MA DSE. A
N A DSE} ontains a set ts associ at ed wth 4 DSE's and a set
associ a éd with RDSE' s. T%@Psﬁlsta'?s“ﬁg’?éc?’&béﬂa%’l%Tm‘%nbe used as anrfngex,, .

RDSE NITLval ue (i ncl udi pgobhedéHie\dsiBdiateddr HSE.Jghbh TbSEScditains the folldwingows: /

T Bt ot hebsoctoch ISt (O i RRCeRg kB O © e oo

FORWARDL3t heassoci at ed TESSENBROKEN Reason (LOOP_DETECTEDhese bits are used to
supportyg P ROTE CTE D Jy DSEJYAfdT bROTECTED/P ROTECTED)

15 - 4) Topology (NON ROOTED/RAIN ROOTED/ROOTED .

16 BRANCH/ROOT/RAIN ROOT/SECONDARY_ROOT)

17 5)  Network Type (SATELLITE/TE RREST RIAL/ETHERNET

18 '~ 802.3/MANAGEMENT)

19 6) Statistics

20 - .. @& Frames Transmitted

21 - 1. Single Destination (matching FDSE)

22 2. Single Destination(no F DSE)

23 3. Multicast Destination (matching F DSE)

24 ~ b. Bytes Transmitted (optional) | o/
25 . o Frames Discarded (congestion)

26 | | | - o

27 @)  Receive Data Store Entries (RDSE's) exist for each Receive access
28 | point. Each RDSE has a unique NID value, termed a RNID. The
29 ~ RNID values range from 40(16) to T9(16). RNID 40(16) is
30 _ - associated with Management Functions. '
31 __ |

32 The RDSE's are ardered such that an RNID minus 40(16) can be
33 ‘used as an index to locate the associated RDSE. Each RDSE
34 .~ containsthe following: | |

35 | 1)  State (OFF/INIT/ON/BROKEN)

36 -~ 2) BROKEN Reason(LOOP_DETECTED)

37 ~3) Type(TRANSMIT RECEIVE/RECEIVE ONLY)
38 '



13 b) each R DSE Bit |Is defined as follows: 14

FORWARD from the associ ated RDSE networ k ( DEFAULT) 15

NOT-FOR WARD from the associ ated RDSE network 16 (cur
the RDSE bits are not used) 17 185.1.5 - Discard Broadcast Type Da
Store (DBTDS) 19 A descendi ng |i%t of O to 15 Ethernet Type
val'ues. The | ast Type val ue 20 aI ways equals .ZERO. If the list is
enpty, the év:rst entry equal's ZERO, MATCHI NG FRAME COUNT i s
associ ated ®i th each val uét) 221'&@5('13?‘96"3]“3 of the TrangpiY agness pplat aspesiatedmive
24 2The Circul ar Inputth@gg@elogla@&%@m)store is used by the
Forwar di ng 25 Fun tiop . to +ngt ENE]. frame processing information
to the Forwardi ng 26 . BN § (EAMBEht enance Process. The Cl Q

cont ai ns(tC hé fol) | owd n% C23%28 Network Typa)(SA'rE\Lt.mMEmshmf n:aplzrbm:nufa'r
entries I S Eac I c the foll ow ng

i nformati ongE30 %%/@QRFMSS = the Source Address from
t he ENET 316 7 NONrMuap&ﬂated framesﬂag(COM)AINSNIGDN@murce

NI D paranetgr fromthe OUTPUT éﬁ
nunber of egtrl es Configurati oﬁéhgl 5145%5) Ifassoc@bed ﬁgﬁ(%fﬂ%ﬁ Each C

Cl QE contaiHfs the follow ng | n?MJWElClT&D, the DEFAULT value equals) DO UMDY NOT
USED fl ag 39 . Ep@lg cORNPRERS 38
45 1 - 3) SNILD tﬂiiT%ﬁE SNID vaT ue g !ﬂﬂ% “The data
store al so gont ains the fcﬁlovﬁtﬁ istigBue depth and 3

tmeshol d ¥3l ues to nonitor ClE proeasss Rekeifed : 1) C Qe TOTAL
- the t aI nunmber of CIQE's 5 EMPTY Cl QE- '
thenunber o?errpty CIQE's 6 b.  Frames 1)j§5’a"d?11|RESHO_D 2 - an acceptable
EMPTY Cl QEL3ueue val ue 7 _c.  Bytes Received (optional) "t hat

i ndi cates qhat Cl QE nmai nt S

t ake pl ace gt a nornal pri r|t galarm Counters ffﬁ eﬁglﬁESIEH_eD of Baﬂ(%%ne
EMPTY Cl QE queue val ue that {@ncapsulation. (L& BE errors, RBE errors, RE errors, RRE

i ndi cates 1gat the nunber of
CIQE's is g cessi ve. %W%%WREQH&BOB) an EI\/PTY Cl CE

gueue val ug’that is used

185,13 - Multicast Array Data Store (MADS)
19 This data store contains a set of bit array entries (MA DSE) arranged in
20 AID order such that the AID values in multicast FDSE's can be used as
21 * indexes to locate an associated MADSE. Each MADSE has the structure
22 shown in Figure 16.
23 _

. 2% s flustrated in Figure 16, a MADSE contains a set of bits associated
25 with TDSE's and a set associated with RDSE's. Each bit is associated with
26 one TDSE or RDSE NID value (mcluding MANAGE MENT) and is defined as
27 follows.
28

| 29 a)  each TDSE Bit is defined as follows:
] 30 | 0 = FORWARD to the associated TDSE network (DEFAULT)
- 31 1= DO_NOT FORWARD to the assoclated TDSE network

32 : _
33 b)  each RDSE Bit is defined as follows:
34 0= FORWARD from the associated RDSE network (DEFAULT)
35 " 1= DONOTFORWARD from the associated RDSE network
36 -
37

38
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13 ' : - to limt the Forwardi ng Muintenance

14 .~ : ' processing time when the EMPTY Cl QE
1% val ue equal s zero. 16 175.1.7 -
FC®E Wi ntenance Data Store (F M DS)yy18 This data store contains. .
a\} er to the FDS and the LIFO queue of 19 E MPTY COLLI SI ON /
FD . The data store also contains the follow ng: 20 : a) t he
FD DEX Sl ta Store of TOTAL NUI\/BER of FDSE's 22
C) %nbw CUR%EI@@BE‘ EUED FDSE(ﬁQ%%§ count of TOTAL

" NUVBER 6f COLLI S| This dabistorg contains a single nmmn@@mmme

COLLI SISN FDSE' s ﬁctune as a MGDDSE.a']ldN%)Dﬁr SorAink @é&%ﬂhﬁ@oeﬂﬁﬁ #itand
COLLI Sl FDSE' s cone

|fferen r segnent
Cori s oot bt BSFis and auestipspopiated with RBRER" BO0R B IARodiheaeb gl ns,
f)  coBint of MAX HEHNIVRBREONIFBRhe (theludinge ™ A MA GE MENY ad® is defined as

mar k) fo(i])o .the FDSE SHORTAGE val ue. (i.e. CURRENTLY DEQUEUED
val ue 3 s whi ch cause the invocation of the DELETE process)
32 7 count of number of DISC A RDE D CIQE's 33 1)

count of g unberof . the follow ng counts of
COLLI S N FDSE |ﬁD \%ues W P%‘%df&ﬁdaﬁ@"s' | 1) count of
doubl e ol lisions 37 0=FORWARD tothe assopiabed TPSEmebieric(NBE ABRT) 38 46

3) coppt of quadrupl 61C%é'»ﬁd’?'?%n?wannuotheassociabe@'m@@%éw&ic S or nore
col li signs 3 Toumlm of nunb received. 4 55.1.8 -~

Priori 2 Forwar di ng Bity ape P&E%’E%?\’&HB’@%BPQ@)FT@D TDSE Typethe '- / -
Forwarli2Zng Data Store Mintenance Mil box i's used by the 7 ' -/
Manag nt Functigns to fo t enent requests. 8 95.2 -
ENET me Servi c@ I nt@%ﬁ@gﬁ%y% B8 war di ng Function -

I nterfhées to both Net &/erlkomﬂmtﬁblﬁmmdlh&associated R DSEMsetagekrEDEF EULI) | ons.

The i npgyt and out put S?Wbﬁ‘?@t‘?{)@??%\ﬁeﬁﬁe&%m RDSEtrﬂgwgﬂfward' ng

Functi on and Networ k ContTof
16 (currently the RDSE bits are not used)

17 _

185,15 - Discard Broadcast Type Data Store (DBTDS)

19 | A descending list of 0 to 15 Ethernet Type values. The last Type value
20 always equals ZERO. If the list is empty, the first entry equals ZERO. A
21 . MATCHING FRAME COUNT is associated with each value. |
22 |

235,16 - Circular Input Queue Data Store

24 The Circular Input Queue (CIQ) data store is used by the Forwarding o
25 Function to input ENET frame proeesin_g information to the Forwarding
26 Data Store Maintenance Process. The CIQ contains the following:

27 | B . |

28 a) A fixed maximum number of entries (CIQE's). Each CIQE contains
29 _ the following information: :

30 . 1) GLOBAL_ADDRESS = the Source Address from the ENET
31 _ | frame : . ' :

32 2)  SNID = Source NID parameter from the OUTPUT CALL

33 '

3‘"_ b) A fixed maximum number of entries Configuration CIQE's
35 " (CCIQE). Each CCIQE contains the following information:

36 | 1)  USED/NOT_USED flag

37 2) GLOBAL ADDRESS = the FDSE GLOBAL ADDRESS
38 '



7

13 Control service interface and consequently is defined in t

Net wor k 14 Control section. 15 16 The i nput. and
service interface between the Forwarding Function 17 and
Managenment Functions is considered a Forwarding Function service 18
i ngerface and consiquently is defined bel ow. 49 205.2.1 - . Forwar i

Function I nput 21 The Forwardi ng Function Input Interface is the"‘:
service interfage utilized 22 . 0 input an ENET franme to-Managenent
Functions. The Forwarding 23 3) SNID ?&'ﬂ%ki%%ﬁ SMYﬂPﬁt erface utilizes a
procedure call &nd returnc) ThEh@4data store als(contafing)ahe sl ing OGuéuae depth and

call and retur ngare: 25 thres) “vahllle\lngl';!CAbL“ (‘ﬁgrwar daisr_a%. Function to
| b .

Managemnent Func}’i ons) 26 _
Theaddr essof t hefti nkedl i st of buf ter @IQRE TOTAL - the total number of CIQE's

descriptors whigh identifies t c t ET 28 '

frame. 29 g)eCS E%'I'rge%&f.\ll es V\H%aet%ue'?b?hog % %Qg:n%

cont ai ns/ does 38 . 3) THRESHOLD 2not awm@acegptabie BMPDY_GIQE queue value
SOURCE NETWORK FDENTI ER( SNI D) - A two octet 32 that tes that CIQE maintenanee
system specificgidentifier which identifies the source 3: : )
network. The twe octet field I's defined as fol| owedan take place at a normal priarity.
bits 0-7 - ThesB bits are resegyvedryRRSHONIS! 1thaven a pMETUE. @1QR0(gkfehe 3Ale that
bits 8-15 - Thege bits contain the Source ND val 7 . T

| NPUT RETU RNBig/anagerrent Functions to Forwardi ng that e number of non empty
REJURN CODE-TBB: 2 35.2.2 -  Forwardi ng Functi onCIDE'sts exeessive. The

Fonwar di ng Fungpi on Qutput intgyf ervi i 5 -
utilized to oui ut an ENET fraﬁe ﬁg%ﬁngﬂgbgémm&g&mgﬁﬁﬁgu%v&ethatisused
Forwar di ng Funtfion Qutput .Interface utilizes a ptoliaduthe Roivwarding Maintenance

return. The rgquired paraneters for the a and re . hen the EM .
QUTPUT CALL (l\/fgagemant Funct i onst o Forwardi ng Fuélrg{cl ongé gun%w en the E PTY—CIQE
OUTPUT FRAME -“Theaddr essoft hel i nkedl i st of buf f ef’valge equals zero,

descriptors whibh identify the conplete ENET 11

T el does 17517 =  FDSE Maintenance bata Store (FliBg)®" 1N FNET frame
18 This data store contains a pointer to the FDS and the LIFO queue of
19 EMPTY_COLLISION FDSE's. The data store also contains the fallowing:
20 a)  the FDS HASH INDEX SIZE
21 b)  countof TOTAL NUMBER of FDSE's
22 - ¢  countof CURRENTLY DEQUEUED FDSE's
23 d)  countof TOTAL NUMBER of COLLISION FDSE's
Y 24 . - e  countof CURRENTLY DEQUEUED COLLISION FDSE's
_25 o d) and e) are only present when FDSE's and COLLISION_FDSE's come
26 from different memory segment (this will not be supported in the
27 ~ initia) release) - :
28 f)  count of MAXIMUM_NUMBER of FDSE's dequeued (high water
_ 29 mark) ' -
I 30 g  the FDSE SHORTAGE value. (ie. CURRENTLY DEQUEUED value
3t which causes the invocation of the DELETE process)
32 h)  count of number of DISCARDED CIQE's
33 )  count of number of UPDATED FDSE's |
34 ) the following counts of COLLISIO N_FDSE Index values with n
35 ~ FDSE's.
36 " 1)  count of double collisions
37 2)  count of triple collisions

.38
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- o . not contain an F CS. 14
NETWORK | DENTI FIER (SNID) - A two octet 15 system

) specific identifier which identifies the _
NEINT 17 - _ - source. The two octet fieldis
e% s follows: 18 46 | bits 0-7 - These bits
reyesgrved. They nust have 19 - a value of
0(16) / 20 _ bits 8-15 - These bits contain the
ue of 21 3) countofquadmpleeoJJisl@y( 16), which neans the ENET
franme 2s from 22 ntof5orm or'ec ollisiordfnagenent Functions. 23 24

DESTI NATI ON NETWORK | NTl Fl ER (DNI D %@? two octet 25
syst emPspeci fic Pdent PPW&“\/W'E‘PF’W‘? ETanecelveds) | ows: 26
bits 047 -are deflned as CERRRRRR where 27

O e B R Dty ) £ 8 4B a8 R X
the ENBT. frame lﬂ'héot-‘bewémﬁmmr Dath osﬁquMMbmmeandm assagkedt og \théh
the NI 31

- th$ FORWARD WF%S“%%??&&"%&%“% Marikigh &Rt feijueite.

foIIo : 34 FCRV\ARDEXCEPTfIagls of f

:r:t vvo:lhs éeggeE{\E?ﬁ‘feg i'mit?avvorlé assocl at&gé%ed alt. s

with tHe NI D i n Bihes Feryarding, cFunpsipn; dntegfaces 4g hoth Networ'k Control and

Mul tiddst frames.y a%agement Functions. The input arﬁ &@Bs&v‘ﬁ?@ﬁx@ﬁc@ Rfledave aJ
val ueqgf 000000( 2 i.f the .0 and E -

il agslgqual 00( 2 e (Figpwarding Function and Net"m‘ Eontrol is GPRidened A \P%ﬁtae%f
00(16%3 Qt herwi S@onh*&séerblcésirﬁerface and consequently is defined ROBHeiNetaofl D

Vo Lotd e the astobrilstiiogn 7 | O al e g et e
U%EETURN (Forwar di ng Function to Maftagement 9 '

Funct L6ns) 10 1lppe input and output service MQ%QQ@E‘tE@?wwMg Funection

17 ‘and Management Functions is considered a Forwarding Function service

18 interface and consiquently is defined below.

205.2,1 - Forwarding Function Input

21 The Forwarding Function Input interface is the service interface utilized

22 to input an ENET frame to Management Functions. The Forwarding

23 ' Function Input Interface utilizes a procedure call and retum. The

24 required parameters for the call and return ares- -,

25 | * INPUT CALL (Forwarding Function to Management Functions)

26 - INPUT FRAME- The address of the linked list of buffer

27 N descriptors which identifies the complete ENET .

28 . frame.

29 FCS - Identiffes whether the ENET frame contains/does
30 o - not contain an FCS. ' B

31 .. SOURCE NETWORK IDENTIFIER(SNID) - A two octet |

32 system specific identifier which identifles the source

33 : network. The two octet fleld is defined as follows: '

34 - . bits 0-7 ~ These bits are reserved. They must have

35 a value of 00(16). |

36 | © - bits 8-15 - These bits contain the Source NID value.

37 INPUT_RETURN (Management Functions to Farwanding Function)
38 : : '
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12 135.4 -  Forwardi ng Function Process Description 14 Upon
receipt of a CALL containing an ENET frane, the Forwarding 15 :
Function processes the frane as follows: 16 175.4.1 - Pre-Forwarding
Processing 18 ' ~If Bridge Type equals LEARNING and the fanme
wasi-nput from Network 19 Contmygl, the SNID value is used tofl o
the associated RDSE (ternmed 20 the SNIDRDSE). |f the SN
State Is not equal to OFF, the. 21 Forwar di ng Function creates an
entry in ¥he Grcular Input R}IQUQNLCDQB <2BD. and decrenents the
EMPTYCI QRgval ue. Normally, the Forwarding 23 Function does not

I nt eract th the Forwarding Data Store Mai nf'enance 24 Process (F
MP) runni?m2a B Rl Erikiafdiig@undtion @ubpytt i ons are as follows: 25 26

@ spat chapl e at 115t A By Ptk drergife "7 ehd SRy, ipteprace
val ue equal s zero, wiilizeivibo| eutpult RBJENHTt frem@) from Management Fuyngtiomsdi Tde

Function.6The F M g Fafictddh |OMtBht! Antdrand qmm%}, rocedure call and
Gntil thes ENPTY O CEouat oo Fufetih QUtBup TRLETALS, Ulilz® 3 procedurs call,

Forwar di ng of an ENEhume W@Mdpmme%fm%ﬁgmrded to the
network i®entified in a @UH’@U@AChLﬁf(ManM%Sement Puichioak €5 wﬁ&@ﬁgesmw RD

u--.’

ONL Y fl set as-follows: 3 of ol,l

true, thggENET frame will Suggugfn Thda %@P‘éﬂ&‘ dé%w ?%h‘gt[ef

1) The ¥NET frame wasinput from NedesoristcfewhicH ideftify the complete ENEX) The

F&L\Nardlm State is equalto OFF. 3Eé= - b) The D NID NID value is
cate the associated T DSE °B% c). |If TDSE equal s OFF,

the ENETi rane will not be fBESar dddentifigs whether th@l)ENET Grasewterdainsydaes
forwardelt3to t he network associ at ed,ray - : : T DSE as
foll ows: %0 | f TDSE Topol

,\} A RY R OO, the fg&/pggasndq%mgmc TDENTIFIER. (SNID) = A two octet

SECO
system
16 - specific identifier which identifies the ENET frame
17 source. The two octet field is defined as fallows:
18 . bits 0-7 ~ These bits are reserved. They must have
19 ‘avalue  of 00(16).
20 ) bits 8-15 - These bits contain the NID value of
21 © 00(16), which .means the ENET frame is from
22 Management Functions. |
23 ' |
o 2 DESTINATION NETWORK IDENTIFIER (DNID) - A two octet
25 system specific identifier which is defined as follows:
26 bits 07 - are defined as OERRRRRR, where
: 27 | 0=the FORWARD ONLY flag and is defined as follows:
28 0= FORWARD ONLY flag is off
. 29 - " 1= the ENET frame is to be forwarded only
' 3 | to the netwark associated with the NID
i . . 'in bits 8-15.
32 = the FORWARD EXCEPT flag and is deﬁned as
33 - fol]ows.
3% | 0= FORWARD EXCEPT flag is off
35 - | 1= the ENET frame is to be forwarded all
36 - | networks except the network associated

37 _ with the NID in bits 8-15. One used for
k1 | | -



~

a. |If thereis no FCS the frane is passed to the

12 .
Net 3 ' Control Encaption process associ ated
Wi t T DSE 14 : : networ k. The val ue of the EN
- CAROLATYON | D equal s 15 : N OF CS and the EN
CAHSM A7l ON SOU R CE A DDRESS 16 4 val ue equal s thens
A Q A DD RESS of this Bridge 17. ' b. Oherwi se, the
frame ig passed to Network.Control 18 © process. 19

2) 1f TDSE Topol ogy equal s ROOTED BRANmMW%a*me-?s 20
passed 2o the Network Cont r ol Emmml-akssmvs@cmh&havame ot‘000000(2)

associ aged with the TDSE ne r The va
ENCAPSULATI ON | D equal s BT e Encapat. Y &\F&g% Thes equal 00(2), these .
SOURCE #4DDRESS val ue equal s the Chi€BAavADRRESSOHDOMS). Otherwise, these bits

the Brisglge. 25 : ' 3) D! | eq I t he
frame Igpassed 26 cxl'Ita%os'!zhgﬁﬁgtwo & Cgﬁitcrioﬁé\E% Yben
process?associ ated with 27 Forwarding Functidnoto BR@te shevassocidtad TNIDue

of the ENCAPSULATION ID 28 . value. . equal s RBE and the

ENCAPSU, ATI ON SOURCE ADDRESS 29 - val ue equal s the GLOBAL
ADDRESS®of the Bridge. 30 OUTPUT_RETURN Af'orw'dme"unp&m &gy Magagement
RAINRO® processing is 3gunctions) dependert, on. the F-DSE-R
DSE RA*?\I val ue as follows: 32 ~a) |If RAIN equals FALSE,
the f ow ng occurs: 33 - 1) If there is no FCS, the~
frane 15 passed to the 34 = RETURN_CODE - TBD. Network Control - ' 4
Encapsppati on process associated 35 _ Wi th the ‘@
TDSE n i;&work ~The val ue of the 36 ' ENCAPSULATI ON
| D equaPS.4NOT ENCP&WED‘@E%B Procéss mescript.ion and t he
ENCAPSLE ATI ONSQU

GLCBAL}QDDRESS o% 39?%? 6f,a CALL containing an ENET ﬁ?)"y ﬁ@rw‘;@ﬁeﬁé
frame pa sed tMﬁ@Wﬁm frame a3 follows: Control
proceské 5 6 - b) Oherwse, the frane is passd to the
netvvorfﬁ(;?nt r ol - Encapsul ati on process associ at ed
with thedIpse 8 Pre-Fwwarﬂing Processing network. The val ue of the EN

ggFJ’SULIﬁI ON Is[s) egm'aﬂrsdg% Type equals LEA RNIN G, and theFﬁEmi@Wda.T] fiput- NP Nt WdHON
1 ue, e S {
SORCH 40D ES r | G@0trgY the SNID value is used t6°10¢5es ¢H8 a2sddiSted R DEE térmod
the SNID_RDSE). If the SNID_RDSE State is not equal to OFF, the

21 Forwarding Function creates an entry in the Circular Input Queue (CIQ)
22 and decrements the EMPTY_CIQE value. Normally, the Forwarding
23 Function does not interact with the Forwarding Data Store Maintenance'
24  Process (F MP) running at PRIORITY O. The exceptions are as follows:  \JJ
26 a)  If the EMPTY_CIQE value equals THRESHOLD_1, the FMP is set
27 ~ dispatchable at its PRIORITY 1.
28 |
29 b)  If the EMPTY_CIQE value equals zero, the FMP is called by the
30 Forwarding Function. The FMP executes (as an Interrupt Handler)
3T  untilthe EMPTY_CIQE value equals THRESHOLD 0. |
32 _
33542 - Directed Forwarding of an ENET Frame
34 The ENET frame is Farwarded to the network identified in a DNID CALL
35 parameter with the FORWARD_ONLY flag set as follows:
36 a) If any of the fallowing are true, the ENET frame will not be
37 forwarded,

38
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12 R -~ Oherwise, the forwarding of the ENET frame as _.
defined 13 - below. 14 155.4.3 - Technique for

a Mat chi ng FDSE ) The Forwardi ng Function uses the desti [
GLOBAL A DDRESS of a 17 ' ENET frame to search the FDS to |

rr&f;hl ng FDSE. The 18 techni q#@ for locating a matching F '
' ned bel ow. 19 a) The trailing n bits (n = F DS IN DE X SlI ZE)
of the tination 20 GLOBAL A DDRESS are nultiplied by 2 '

© and used 4s an index to Whe The ENET frame was inpyt fham Nefwork Gontrod,

b) | f tde i ndexed FDS gyndephevPdrucartiihg 3006 i €ghial t10F8. i S no mat ching 24
F DSE. 25926 ) Gt herwi se, thefl‘rst 40 bits of the ENET
frame's destination 27 GLOBAL ADDRESS is conpared to the -
first 40 bits of thy FDIhe DRID NID value is used to floddte thevdssoaiated TSR, equal , a

mat chi ng §& DSE has been found. 29 30 d) O herwi se, the F DSE CF -
DSE-i ndex,. i s exam ned as follows: 31 1) |If equal to ZERO '
there is %o matchi ) FDIETDSE equals OFF, the ENED)frame iwitlniot de foheare®SE CF

DSE IN DEZFX is-used to | ocate the 33 _ COLLI | ON FDSE and
processi ? continues as in b. above. 34 35 e) | fa matching F DSE
or CF DSE I's found 9t | Otherwiseedttis forwapdedto the network associabegE with the

mat chi ng ¥$DSE. 37. 38 -ﬁﬁsglagfmg - Forwarding of a Singe .Destination
ENET fr 3 The f ng of_ Single de lnation ENET franmes is
dependent. upon 4 B W gﬁﬁ?leﬁn%qﬁﬂﬁ)s 895@@(! HPR c&es
ang -def i¥ed bel ow. 5 SEC@NDARY R&)om,tunblfbnnﬁmgaﬁchasfound t he

f ol ngp occurs 6 I val ue i tched F
DSEKlps &:{J equal to 7 a 1 tndle o E@E@qﬁ@%t‘?é}?ﬁgﬁﬂ‘g‘é&“
RECENTL SED. 8 ' Caytroll Encapsulalion AroddSbRESSisted avithothw! T DSE '

address[1#&., theFDSE 9 X HEaBs
frame | orwarded to DIF 10 network. The valle'bf §| i-:ﬁc%ﬁ@dnomg
have an *jeing val ue of FIXE D).N@FCS and the ENCA SUBQTI@MR%E_ADDRE%
FDSEFORAB DO NOT FORWARD flag  value equalsthe GLOBAL A DDRESS of this Bridge

17 b, Otherwise, the frame is passed to Network Control
18 ‘process.
19 ~2) If TDSE Topology equals ROOTED_BRANCH, the frame is
20 . passed to the Network Control Encapsulation process
21 associated with the TDSE network. The value of the
22 ' ENCAPSULATION_ID equals BE and the ENCAPSULATION
23 — SOURCE_ADDRESS value equals the GLOBAL_ADDRESS of
U 24 the Bridge. "
25 3)  If TDSE Topology equals RAIN ROOTED, the frame is passed
26 L to the Network Control Encapsulation process associated with
,_ 27 | the TDSE network. The value of the ENCAPSULATION ID
- 28 ' equals RBE and the ENCAPSULATION SOURCE_ADDRESS
29 value equals the GLOBAL A DDRESS of the Bridge.
) 3o 4) If TDSE Topology equals RAIN ROOT processing is
31 dependent, on the FDSE-RDSE RAIN value as follows:
32 o a) If RAIN equals FALSE, the following occurs:
3 _ 1) If there is no FCS, the frame is passed to the
34 | Network Control Encapsulation process associated
35 . S - with the TDSE network. The value of the
36 | ENCAPSULATION_ID equals NOT ENCAPSULATED
37 ' :

38



gqual to ON,

gd the FDSE 15

has a val ue of BO N Of FOR WA RD —he fm:| S \

4) O herw se, the RDSE associated with the
mat ched FDSE is Located (this RDSE is’
‘RDSE). If the F DSE R DSE State is.

the 16 - 50 franme is discarded. 17 "

O herw se, the TDSE assom ated withthe TNID i nt he FDSE 18

RDSE Ls Located (this is the only T DSE that will need to be 19
Locate®). If the TDSE sState equiidthe EXEAPSYL ATIONSOY RGE ADDRESS

di scar @ed. 21

from Mgnagenent 22
'8

6) vak feqaams%ﬁe Gu‘oﬁbs @Eﬁz?s mn%«@gmge.ou:]
§) Othermse, tHe I Onis as?ffgs Or\l\gr"%&ctaf) t he

networK associated with the 2 '

Managefent Functions can forwardCdntrobprodéss. E INNT/B R O

KE N gs follows: 25 : a. TfTDSE Topol ogy equals N ON
ROOTE R OOT or 26 ' - SE CON DA RY ROOT, the

foll owﬁng occurs: 27 b)  Otherwise, the frame is figsséd to tiwe petivork CdrGBLt he
frame fps passed to the 28 ®
ControVEncapsatlon process assom]af e&iogé)rocessassocxabed w&ﬁw@‘r'bsz W th

the T BSE network. The val ue Betwark. Jhe value of the ENCAPSULATION ID equals)

CAPSULBTI ON | D-equals N O F Cg Qn&ﬁﬁ @ﬁcapsuunou  SOURCE ADDRESS =~ EN  °7
CAPSULATI ON SQU R CE A DDRESS vaI ue ual s

t he AL ADDRESS of the Bri Y the GLOBAL . ADDRESS °fth5332}d€& herwi se,
the flane |s passed to Network. Control process b. |If TDSE Topol ogy equal s: /

ROOTEDy BRANCH, the frane

Net wor1 ¢ Contr ol

d.to.the

ass
Encanoyl BEneyise, Sbe faruppding of the ENET frahé a5 denhéa ~/
assocld3ted with the TDSE belowerk. The val ue of the 38 52 1

ENCAPBELATI ON | D equal s BE and the 2 . ENCAPSULATI ON .
SQU DDRESS val ue equals the 3 ' GLOBAL ADDESS of
this BP5dek 4- Technique for Locating aaMaqungrbasETopol ogy equal s RAI N ROOTED,

the fpene is 5

Forwarding Function uses thé@&&shaltfon eﬁoﬁ‘iwg bl lﬁaﬁt%e T DSE

Encapizl ation process assocl at &

net wo

The val EEEé‘fﬁ?Hé tp search the FDS to locate a matching %Rﬁ“éu[fm ON ID

equal 38RBE and t{')éé ue for locating a matching F DSEHB! definobaildweN SCU R CE A

DDRES$qVval ue equ
Brldggglo

proce@@ing is 11
val ueggs fol | ows:

22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

h

b)

c)

- d) -

e)

e Yratiing g bits (b =(F DRBYPERFBE) SLLte Desloii ko OT |

GLOBAL_A DDRESS are multinizddnn? and usédas-ahSitdeXBOER&Al N
F DSE Index.

If the indexed F DS Index valle is 0000(16), there is no matching _
F DSE. Y

_ Otherwise, the first 40 bits of the ENET frame's destination
GLOBAL A DDRESS is compared to the first 40 bits of the FDSE. -
If the two values are equal, a matching F DSE has been found.

" Otherwise, the FDSE CF DSE-index is examined as fallows:
1)  If equalto ZERO, there is no matching FDSE. -
2)  Otherwise, the FDSE CFDSE INDEX is used to locate the
| 'COLLfSIO N _FDSE and processing continues as in b. above.

- If a matching F DSE or CFDSE is found itisrefamed toasthe
FDSE or the matching FDSE.



o M\ ;—7
12 SRR BU (a) |If RAFN equals FALSE, the frame is pass
to 13 ' Net work and the follow ng occurs: 14
(1) If thereis no FCS, the frame is passed to the 15
Net wor k Contr ol Encapsul ati on process 16 :
asggociated with the T DSE network. The ve{ ue 17

of the ENCAPSULATION ID equals NO FCS 18 ) _
and the EN CAPSULATI ON SOUR CE 19 / ADDRESS
val ue equdl sthe GLOBAL 20 / / A DDRESS of this

Bridge 219 &)y - her wisel the frane is passed
to Networ k 5'2“' - Fwwardhgofasmg]e_Dggeimt%nE%t : 'Feprocess 23

(b) Otherwi se, the ThaferWardingsafdingle destinAliomBNET2ames is dependent upon -
Control E#capsati onp : )G i 5 u

TDSEnet work. Theval ugggﬁﬁggﬁﬁ%ﬁw é%ﬂ:@&ea Bqthc:.asesaredeﬁned belmﬁ’D
equal s RRE and t he EACAPSHZAMabNEaRRESE {rfound, the following occurs: .

ADDRESS v# ue equal st he A the ma FDSE is '
tthis Brid 29 . B tf‘7 e \?\nélgg%?he r.agcrr%edls d?scg?tdee , F?

o't ber Offhe_.fo!_l-ow ng 30  FIXED, it is set to the valyqRf)RE GENTLY USED. o

a %EERBtTDtS Br i dgf St alt 2 SIfMHe GHOBhLQA@ﬁ@SSEs%%c&lﬁdm[Le.{theEDSE b.
e ate | snotequal to L nNerw se, e

associated with the SNID |NP$“?§PB“%‘&°°(‘6)]’“_’€E“@T frame WM@ B

| ocat-ed iphi s R DSE i s terned(ibbal £ddrésstF DSBS haviban Ageing value of FIXED). | f t he

SNl b RDSE1State is not eqguyal taq Lbh AR L& & :

di scar de-sl. O herw se, t heggNl gt%%’ﬁﬁi{‘%gﬁémlklsD%OTEORWARD flag
conpar ed 3gai nst the TN D val has a vahe ¢80 _NROBEF O BB A RD,3Be frame is discarded.

a. |If e@Bal, the foll ow o] " K $ S « gt he

TDSE Topgl,ogy equal s NO\I_E%%DTEBH% the RDSE associated with the NI%mgheROOT
ROOTED BRANCH, or SECONDARY 4 matched FDSE is Located (this R DSEHstermed theeRPSE_

frane isliscarded. 5 RDSE). If the F DSE_RBSE bfatk 8 ndt&dual e P0atte
equal s , the followi ng 6 occurs: 7

(a) If thel NPUTCALL EI D par anf@aReifdiscarded. g ,

the ENETI¥rane |spassed t§) he Obaéwisd, the TDSE associated with the TNID in the FDSE_

Control fgcapsul ation process i.ate ' 1
the T DS]E net wor k. The val ue W%H%wt%mgheonlyTDSE that will need to be

ENCAPSULA ON' | D equal s ‘RE.  Located). If the TDSE's State equals to OFF, the frame is
0 . _ .

ED,

2

discarded.
- ' 6)  Otherwise, if the ENET frame was input from Management
2 Functions, it is forwarded to the network associated with the
o 23 TDSE. (i.e. Local Management Functions can forward during
- 2% - INIT/BROKEN) as follows: |
25 a.  If TDSE Topalogy equals NON_ROOTED, ROOT ar
26 8 SECONDARY_ROOT, the following ocours:
; . 27 ' 1) It"thereisnoFCS,the'ﬁameispa.ssédtothe
- 28_ : Network Control Encapsulation process associated
. 29 . | | with the TDSE network. The value of the
- 30 - ENCAPSULATION ID equals NO_FCS and the
i | ENCAPSULATION SOURCE ADDRESS value equals
2 " the GLOBAL_ADDRESS of the Bridge
33 '_ : 2) Otherwise, the frame is passed to Network Control
% o " orocess | |
3 b. If TDSE Topology equals ROOTED BRANCH, the frame
is passed to the Network Control Encapsulation process

37 - ‘associated with the TDSE network. The value of the
38 - -



(b) Tf the INP UT CALL El B-parianeter equal s
T NOT ENCAPSULATED, the frane is 14

scarded. 15 (c) If the INPUT CALL EID

met er does not 16 equal BE, the —

owi ng occurs: 17 52 (1) An ALARM <

nerated. 18 . (2). The frame is discarded.

eglial s bo - > ERCRPS O Sl B Aird cocc i no.of e

‘ENET frane 21 ' ENCAPSULATION SGE(B_CCH)ADWSSI\RIJEeGQMJsEh@
paranetgr as 22 ssf .

(a) If "?he El D equals N OT EN 8&8&1 %II:DIBE &J%V\ﬁndgé '
fol | owi%g occurs 25 c. IFTDSE 'ropolosy equals RAIN(RQOTERe Shit BreppsEs RAI N
val ue igsetto 26 the Net rk C 1 Ercabsiia

(2) 11 Ihe FDSE RDSE RAI N val uR2S%d 5 the Netwark Contro én process

TRUE, t%e ENET franme is passedaﬂse‘:jtaf‘i@"l Z’gih the TDSE network. The value of the

Net wor k7 Control Encapsul ati on RPRDAFSIHSATON ID equals RBE and the
associ a#ed with the TDSE netw
o)

val ue o the ENCAPSULATI ON | D Eﬁ&aﬁ%%éz“lno“ SOURCE_ADDRESS value equals the

RRE 33 9 L . GLOBAL A(l'ﬁ)RESShEﬁmsﬁdgé he ENET. frame is '
di scar d 34 _ | f J equal s

ReE (H 55 & 10 TosE Topably epigip KR KADT jpobecgihd 2
(1) T.h]a SNI D RDSE RAI N val ue flependent on e FDSE RDSE RAIN value as follows: J

TRUE 54 (2) The ENET fr ﬁﬁﬁqj WL%E h s to u
Net \/\/031@2 Cont r ol Encapsul ati on pr?dg‘caegs eEBaJE » the frame is passed

associk®ed with the T DSE net\,\DrkNeimgﬂqandthefo]Jowingoccms '

- \éa:?‘ée Ptfc-ht hg [E)EIECQP[S)gIEAQ gI\INl D qu vl Sltg’l:hemxsno F CS, the frame is passed to the
e - value i s

not exhfi ned because the BRANCH may 7.Network Control Encapsulation process

be chah@ng to R Al N ) 8 | associated with the(B)SE netwuoriki SEhe vdlae
 sgenetbied 100 O ot the ENCAPSTLATION T dG0SN Fos
discarli8d. 11 | - b. addbhe BNLAPSULATTONGQURCE he ENET i s
forwarggd to the = = ADDRESS value equals the GLOBAL_
: 20 | ADDRESS of this Bridge
21 S @ Otherwise, the frame is passed to Network -
22 - ) Control process -
23 : - (b) Otherwise, the frame is passed to the Network
24 Control Encapsulation process associated with the |
25 | | ' TDSE network. The value of the ENCAPSULATION
26 o ID equals RRE and the EN CAPSULATION SOURCE_
27 ~ ADDRESS value equals the GLOBAL A DDRESS of
28 . this Bridge
29 n Othermse, the frame is djscarded, if either of the fonowing
30 | is TRUE:
31 " a The R/TDS Bridge State is not equalto OPERATE
32 - b The TDSE State isnot equal to ON
33 8) Otherwise, the RDSE associated with the SNID INPUT CALL
34 .~ parameterislocated (this RDSE is termed the SNID_RDSE).
35 | _If the SNID_RDSE State is not equalto ON, the frame is_
36 : . discarded. Otherwise, the TNID value in the SNID RDSE is
37 | ~ compared against the TNID value in the FDSE RDSE.
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12 3 S
“logic as if 13
Functlons) 14

-ROOT, 15
(alj If there is no F CS
Net wor k Cont r ol

T DSE network &5 fol lows (ie.,

the frame isp
Encapsul ati on process 18

-

usi ng the

the frame canme from Managenept
1. If TDSE Topol ogyequal sNON (ROOI,
he follow ng occurs: 16
sed to the 17

asociatedqith the T DSE netyork .

of the ENGAPSULATI ON I D equals NG i, e fombia ng ocours:

and t he EMCAPSULATI ON SOURCE 21.,1. Ifthe TDSE 'ropolosyeQuals NON_ROOTEDRRAIN _
L2l depogy@ sthe CLOBAL 22 RogeD, ghoteb ennycy, fr SRCBRI£E LI
to. Networ 24 ROOT, the ENEE, e igdigearded.os

2. |f TDSE Topol ogy equal s ROOTER, BR¥eHr pS B ¥opblogy equals ROOT, the following -

franme |Is

ssed to the Networic Control

27

Encapsul at1 on process associ ated wi CAR®¥Re T DSE 28 '
retwork. The val ue of the ENCAPSULA'(A)O\Inﬂ;eZENPUT CALL EID parameterequalsBE,

equal s BE.g 30

ROOTED, the frame 31

Control Eftapsuation 32

t he TDSE pget wor k. The 33
CAPSULATI ID equals R RE. 34
equal s RAI ROCOT processing is 35
thé\f DSH.Z? DSE R AIN val ue as 36
(a) N equal s FALSE,
(1) If there is no F CS,
t he Netwddk Control Encapsul ation 3,
process ociated with the T DSE 4
networ k. The value of the 5
ENCAPSULAB ON | D equal s NOT 6
ENCAPSULAHRED and the 7

38

the foll ow n
the fame is p

s ENEF B 800 B ot

Control Encapsuﬂamemcessassoeiamﬂ withh
. .
the T DSE networX. &‘ﬂgvﬁu 1%%@ Topol ogy
ENCAPSULATION ID equals Rfdspendent, on
If the INPUT_CALL EID paran &teh@48als37
ocecur s: 738 55p1
TENGARSULATED, the frame is
discarded. |
If the INPUT CALL EID parameter does not

equal BE, the following occurs:
() AnALARM is generghedy <2 PSULAT! U

(b),

(0

SQU R CE_A DD RESS 8 al'le equal s the
GL OB AL*® D D RESS of 9 (2) The frame isdiscarded. this Bridge
o e T
RAIN ROOT andt.he processmg of the ENET frame
21 is based on the INPUT_CALL EID parameter as
22 follows: .
23 (@) If the EID equa]sNOT ENCAPSULATED, the
U 24 following occurs: -
25 (1) The SNID RDSE RAIN value is set to
26 FALSE | |
27 (2) If the FDSE RDSE RAIN value equals
28 TRUE, the ENET frame is passed to the
_ 29 Network Control Encapsulation process
- 30 associated with the TDSE network. The
31 value of the ENCAPSULATION ID equals .
32 RRE
33  (3) Otherwise, the ENET frame is discarded
34 (b) Ifthe ENCAPSULATION ID equals RBE, the
35 following occurs:
36 (1) The SNID RDSE RAIN value is set to
37 TRUE



12 . (b) L'Cf”ﬁ‘ervm se, the franmes s passed to the

Net wor k 13 Control Encapsul ation process,
- associated with 14 _ t he TDSE networ k. The
ahue aof the 15 EN QAPSULATION' I D equal s -
) 16 17 b) If no mat cﬁ*ng F DSE i s found, the ENET frane i s\/
gessed as 18 : . follows: 19 - 1) Ifthe frame
i ngut from Managenent Functions, ,and the 20 NA DSE
asdociated with the MANA GEMENT E The LN ET frame is passed to the DO

OT FO2 WA RD, the franme is discarded. ON&hi Tonth¥ EAdapsulation process
frame i,s forwarded as follows to all Transm a'%cess 0] QEg 23 _
with a9TDSE for which the TDSE Type is eQFQciR'e T‘ﬁﬁhfgﬁ/{[ Aetwork. The
RE CEIVE and the T DSE. State i5 not equalvalge 6Fthe BRCAPSULATION ID equals a.

I f T DQE Topol ogy equals SE CO N DA RY R XN, :
ROOTED,%Eor ROOT,. the foll owi ng occurs: 2 * (H’eoyngﬁ'nnsg RAIN vaJueB | f

there i66 no FCS the frane is passed to t mot2%amined because the BRANCH may

Net wor kg Control Encapsul ation process as ' '
w th the TDSE network. The value of the ?%C&%Eﬂ‘s?t% RAIN.)

ENCAPS@.ATI ON | D equal NO FCS ande)} heédtherwise, the fallowing occurs:
ENCAPSIJ_ATI ON SOURCE ADDRESS val ue eqypl Ss33LARM is generated. -

t he AL ADDRESS of this Bridge 33 | 2) Qtherwise
the f i s passed to Network Cont rol(@hr diesRans is discarded. | b. If-
TDSE Tdpol ogy equal s ROOTED BRAMNefirise; ifenct lequ®), 38e ENET is forwarded to the S

' d to the Net k Cont : |_atj 3 .
aos0C i ed i th the TOSE net wii % T GABESPE i iing ligsame ogic as i

ENCAPSLI3 ATI ON | D equal s BE andh&ENeARS0h A€ fBbin2Management Functions)

Bridga oo e stne SO PSR oty sqpela NON RORTREGSALG T o

frame 3% 5 | the followihgtapcufie Net wor k Cont r ol

Encapspg ation process 6 © (a) If there is no F G5306 08l £lidPdsled Deerk DSE
net vvo(rj{% The valu of the 7 ENCAPSULATI ON |1 D equal s
RE andt8 - ENcAPeSyoni (o @ef%al st he 9

GLOBAL®\ DORESS of this Bridge 10 asoolated with the TISE het&oﬂpsﬁxéomﬁogy
equa AN ROOT, the frame is _ : as "he
. Networ K Control Encapsul ation pr ocesOf the ENCAPSULATIONID é%ma]ss%joispcé

20 and the ENCAPSULATION SOURCE
21 : ADDRESS value equalsthe GLOBAL _
22 ADDRESS of this Bridge
23 ' B : (b) Otherwise, the frame is passed to Network
24 Control process ' \,_j
25 | 2. If TDSE Topology equals ROOTED BRANCH, the
26 - . frameis passed to the Network Control
27 - - Encapsulation process associated with the TDSE
28 o ' netwark. The value of the ENCAPSULATION ID
29 - : equals BE. '
30 - 3. If TDSE Topology equals RAIN_ROOTED, the frame
31 : | " is passed to the Network Control Encapsulation
32 ' process associated with the TDSE network. The
.33 ~ value of the ENCAPSULATION ID equals RRE. -
34 ' 4, If TDSE Topology equals RAIN ROOT processing is
35 - . dependent, on the FDSE RDSE RAIN value as
36 _ - followss |
37 (@ If RAIN equals FALSE, the following ocours:
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9

12 . : associatéaHNWt%$1:he T DSE network. The val ue of
the 13 ' ENCAPSULATI ON | D equal s RRU and 14 )
ENCAPSULATI ON SOURCE ADDRESS equal sthe 15 GLOB
ADDRESS of this Bridge 16 2) If the frane was input fr
IQggI/backbone network, it is 17 55 processed as follo
' a. |If RTDS Bridge State Is not equalto OPERATE,
19 . frame is discarded. 20 b.
gAtCErvm se,l E he RDS:E anogl ?t ﬁd \|N| t httgeéggl:zﬁ-m&aapcs, the ﬁamempassedto
paramgeter is |ocate e locate
t er med th:a23 SNID RDSE). If the SNID RDSE St altbe N}% 93‘ ésmrﬂzncaps‘ﬂaﬁm

equalto O the frame Is discarded. 24 process associated with tHet TPSRV se,
the ENET fgame is forwarded to.all Transmt ARt work

access points with a TDSE as foll ows: 26 The value of the 1. The
TDSE St at e equal s ON 27 : ENCAPSUIAZION AD@Ealsi NOT_
associated@wth the T DSE equals 28 S T FORWARD 29
3. If the 7TNI D associated with the T DSE dogN%AP %bA ED and the

equal the ’SNID R DSE TNID val ue the fol | owi ENGAPSULATION SOURCE ADDRESS
occurs: 38 . (a) | iyak eféi%aml muaxgunabanfﬂs@%fR
GO TE D 33 : : SE% ROOT, . or ROQT,

fol | owi ng 34 & 35 '

(1) If t e is no FCS the franme is pasggd toxh&ause,theﬁame;spassedto
thg Net wgrgk Contr ol Encapsul ati on 37

ssociated with the T DSE 38 57 fietwork Control process

Qcess

netvvork (i'?he val ue of the 2 (b) Otherwise, the frame is passed to the Network
ENCAPSULARB ON | D equal s NO FCS and 3 _
t he ENCARSULATI ON SOURCE 4 Contral Encapsulation process assqoiated iithy
val ue equdts the GL OBAL 5 the TDSE network. The value of theD RESS of
this Bridge 6 EnoAPsﬁﬁhnﬁ'i@fé&cﬁgﬁnﬁﬁe frame |s
passed t% WO k ntrol process 8
(b) E Topol ogy equal s ROOTED BRANCH, 9

the f rami7i s passed )0 t ITe nblai avehing GDEE B folhfd, the ENET ﬁamempr'oeessed as
Encapsul gtg on process asst%ﬁoat ed W|th the 11

T DSE networ k. The val ue
19

If the frame was input from Management Functions, and the

20 | NADSE bit associated with the MANAGEMENT RDSE equals
21 " DO_NOT FORWARD, the frame is discarded. Otherwise, the
22 o frame is forwarded as fallows to all Transmit access points

| 23 witha TDSE for which the TDSE Type is equal to TRANSMIT_

O 24 | RECEIVE and the TDSE State is not equal to OFF.
25 a. If TDSE Topology equals SECONDARY ROOT, NON_
26  ROOTED, or ROOT, the following occurs: |
27 R | 1) If there is no F CS, the frame is passed to the

_ - 28 Network Control Encapsulation process assocxated

g 29 | - - with the TDSE network. The value of the

30 - ENCAPSULATION ID equals NO_FCS and the
31 | ENCAPSULATION SOURCE _ADDRESS value equals
32 " the GLOBAL_ADDRESS of this Bridge
33 | 2) Otherwise the frame is passed to Network Control
34 ' process
35 ' b. If TDSE Topology equals ROOTED BRANCH, the frame
36 - - is passed to the Network Control Encapsulation process

37 associated with the TDSE network. The value of the



"ENCAPSULATI ON | D equal s BE. 13
DSE Topol ogy equals R AIN ROOTED, the 14
ssed to the N etwork Control 15

Enc¢ t on process associated with the 16 -

T DBSE Mgt vicrk. The value of the 17 56 _ ' ' W)

ENCAPSULATI ON | D equal s RBE. 18 : : (d) If T DSE
_Topo gy’ equals R AIN R O QT, the 19 : fme

I's pass&d to the Network ContrBKCA®SULATIONID equalsBE andENCAPSULATION

Encapsubati on process associ at
Encapsupation process assocl alggyyeeNy s bBRESE equals the GLOBAL_ADDRESS of
- ENCAPSUEATI ON | D equal s RRU. 2dis Bridge 4. If the TNID
associ al,ed wi t ht he TDSE eqyal tfp T R TE n% R DSE
TNI D va%ue the foll ow ng g%curs D% opology equals RAIN ROOTED, the N&&s
TDSE ToPol ogy equal s N ON ROOTHESsedp the Network Control Encapsulation process

_ SECONDARY ROOT, RAIN ROOTED, 0Ofggddiated with the T DSE network. The valu of the ROOTED
BRAN the franme is not 28 forwarded. 29 *

(b) If TDSE Topol ogy equal s RCENCAPRULAIIONIDN equaly RBE and

|'s” depeBdent upon the I'NPUT CA K CEPEUBATION SOURCE A DDRESS equals the 3
par anetgr val ue as follows: 32 (1) If the 7

EID equal s BE, the ENET frame $s0B4L ADDRESS of this Bridge -
passedt®o the Network Contd.ol ¥4 DSE Topology equals RAIN ROOT, the frame is

Encapsyjation process associ ated vy 3 : }
the TOSE network. The val ue of g{;the%etwom Contral Encapsulation process W
ENCAPSHEATI ON | D equal s RE. 37asBgciatedsg@ith the TDSE network. The value of the

(2) 113the EID equals N OV 2EN APSULATION_ID RRU and

ENCAPSULATED, the ENET frame e g o0 equals not

f or wartéd 4 ' ENCAPSULATION%@»W‘C@‘_A@M%@ equals hel | owi ng.
occur 815d: A . GLOBAL_ADBRESS of(thls Brife ALA RM s |

gener . e fra s, not
forwar ped. 7 2)  Ifthe frame vas inqut frop BS PeBiRrh £ Rl N
RoOT, ihe 8 processed as foallows:s  f ol | owi ng occurs: 9

(1) 1fyghe EID equals’ 10 If R/TDS Bridge State is not equal to OPERAYE, the o

ENCAPStléATED theSNID 11

AN va is set to F A LSE - frame isdiscarded. -
- _ b.  Otherwise, the RDSE associated with the SNID INPUT_

21_ | CALL parameter is located (the located RDSE is again
22 termed the SNID RDSE). If the SNID RDSE State is not
23 equal to ON, the frame is discarded. |
24 c.  Otherwise, the ENET frame is forwarded to all Transmit o
25 _ ' access points with a TDSE as follows:
26 " 1. The TDSE State equals ON
27 2. The NADSE bit associated with the TDSE equals .
28 - . FORWARD

29 ~ 3. If the TNID associated with the TDSE does not
30 equal the SNID RDSE TNID value the following "
31 oceurs: -
32 (a) If TDSE Topology equals NON_ROOTED
33 | SECONDARY_ROOT, or ROOT, the fallowing
34 : oceurs: - _
35 ' (1) If there is no F CS, the frame is passed to
36 the Netwark Control Encapsulation
37 - R process associated with the TDSE
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x

12 y ; ' a. and the franme is passed

the 13 Net wor k Cont r ol

Encapsul ati on 14 _ . process
assomated with the T DSE 15 -

ngtwork. The value of the 16 57 _ .

E CAPSULATI ONI D equal s 17 RRDU.
18 : 1 (b) RBE t he SNI D, RDSE RAI N val ue
19 | netyoek.t SheElugRfithe frame is 20
rE>assed Itotﬂhe Net wor k ControltZé by ENCAPSULATION_ID equals NO_F CS and
ncapsul atqon process associ ate - -

with the SE network. The 23 - the ENCAPSULATION SOURCE_

val ue of tée ENCAPSULATION | D 24 ADDRESS value equals the GLOBAL _
equal s RRD§. 25 _ herwi se, The
follow ng occurs 26 , ' ADDRESS of(tﬁang (D) An ALA
R Mis gentrated 27 - (2) Otherwise, the frame is pag®{ to The
frame is dfscarded 28 295.4 5 - Forwar d| 1%&1&%§§~é%59adca5t
Destinatiog ENET Frane 30 - The forward’m I casVBr oadcast E

NET frame® is defined bel ow 31 (b) If TDSE TWO]@RIEGMR\OM’@MéN GBut
ffroma | oc@l /backbone network, the 32  tha fram ispasseé%lhﬁé/"N@Bw&‘kcé&&roI%

1) if hi ng FDSE i s not f ound (as desrl bed Iin 5 4.3), the 3
fol I owi ng occurs: 35 Engapsylati P%W%"M’E i s
nQt - equal b OPERATE, the 36 TDSE network. T Walié ofitissar ded. 37

b. herypse, the RDSE associated with I 9 .1

CALL par aﬂrr%t er is located (the |ocated %@E@g@eﬁgw@ eq“alSBE‘

termed thB3SNID R DSE). If the SNI D () DSE TRSE Topalogioéquls RAIN ROOTED, the
equal to L., the frame is discarded. 4

O herw SEJ'%I f the NADSE bit associ at ed tﬁgmgﬂfBaﬁBgé.oé:he Networlp(:ontrol

SNI D equat¥ DO NOT FORWARD, the frane i sEre2psulation process associated with the
di scardedl6é8 : d O hﬂjgg %@twérbce 'fl&ér%é’bf‘%é’f t he ENET
frametOf ch 9 ENCAPSU AT point wmth a T DSE
occurs as~follows: 10 2 fﬁé‘MﬁP@ equal ON
11 . 18 2. The Ngj DI BSE Tosa6sy agwds WATRN ROOTTLHSE
equals 19 - . frame is passed to the Network Control

20 . Encapsulation process associated with the

21 TDSE network. The value of the

22 | | | ENCAPSULATION ID equals RRU.

23 | 4. If the TNID associated with the TDSE equals the

) %4 S SNID_RDSE TNID value the following occurs:

25 o (a) if TDSE Topology equals NON_ROOTED,

26 - - | SECONDARY_ROOT, RAIN ROOTED, or

27 - . ROOTED BRANCH, the frame is not
) 28 | forwarded. '

29 ' (b) If TDSE Topology equals ROOT, the processing
) 30 : is dependent upon the INPUT_CALL EID |

31 ' ' - parameter value as follows:

32 (1) Ifthe EID equals BE, the ENET frame is

33 - passed to the Network Control

34 Encapsulation process associated with

35 . | " the TDSE network. The value of the

36 . : | | ENCAPSULATION ID equals RE.

37 _ _
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12 FORWARD 1.3 e 3. If
the TNI D associ ated withthe TDSE does not 14

/4l Y\t he. SNID R DSE TNI D val ue the following 15

16 (a) If T DSE Topol ogy equals N O N ..

R[@O | -i_z D 17 - 58 ° ' SECONDARY ROOT, or ROOT, the
f i pg 18 ' occurs: 19
(1 ifAthere is no FCS, the franme is,pas
t he“Net tor k Cont r ol Encapsul ati on 21 (& ﬁ'etg‘e%(in equals NON-
process2associ ated with the T DSE 22 ENCAPSULATED, the ENET fr-amejs
net wor kq The val ue of the 23- ‘ ot forwarded
ENCAPSUPATI ON | D equal s NO FCS, 24 . not lorwarde .
and t he4ENCAPSULATI ON SOURCE 25 (3) Otherwise, the following occurs
ADDRESSgval ue equal s the GLOBAL 26 : A
D DRESgsof this Bridge. 27 @  AnALARM isgenﬁa}bed.q herwi se,
the frafre is passed to 28 (d) The frame is not forwarded: \wor k
Control zprocess. 29 e) If TDSE Topolokdh e QT, fnd DSE
Topol ogé equal s ROOT 30 @ P &) QU& RREI%H fhe frame
is pass®d to the Network 31 following occurs: _ - Control :
- Encapslftion process asociated with 3@) 1Ifthe EID equals - . the ~
T DSE ggtworc. The value of the 33
CAPSULATI O N I D equal s BE. 34 | (@) NOT ENCAPSU’-(“c"SEDd'??é@Bse |
if T OBE Topol ogy equals RAIN 35 RDSE RAIN value is set to RAUBED, - /
the fr is passed to the Networic 36 . ' o/
Oontro? Encapsul ation process associ at ed with %“F?é?ﬁa%’st%?emetmr k.
The val8e of the 2 : _ ' Network GOIEAPIEhcEpsakstioh
equal syRBE. 3 - - (d) 5&' Eg {3
Topol ogé equals R AIN 4 A proge@ éﬁtﬁi gi , ﬁ]%SE rane
is pasted to the Network 5 - " network. The value gbhig ol
Encapsypéati on process associated with 6 ENCAPSULATION ID equals .
the T network. The value of the 7 -
ENCAPSULATI ON I D equal s RRU. 8 RRDU. 4. Otherwise, |f
the TNL® associated with the TDSE 9 (b)  RBE, the SNID,RDSE RAINGvades t he
SNI D SETNIDvaIuethefoIIovmng 10 - '
occursng)ll (a) i{ssgtﬁgél‘ﬁ%%g%é:{;eéﬁ&?gs N O N.
R O 048 D passed to the Network Control
21 : S Encapsulation process associated
22 | - - with the TDSE network. The
23 o value of the ENCAPSULATIONID
24 | . ' equals RRDU. U
25 - : _ - (e}  Otherwise, the fallowing occurs
26 | (1)  AnALARM is generated
27 ' (2). The frame is discarded"
28 ) :
29545 - Forwarding of Multicast/Broadcast Destination ENET Frame o
30 The forwarding of Multicast/Broadcast ENET frames is defined below: o
31 a)  Ifthe ENET frame was input from a local/backbone netwark, the |
32 o fonowingoccms. _
33 | 1)  if matching F DSE is not found (as described in 15.1.3), the
34 o "~ following occurs:
35 | '~ a Ifthe R/TDS Bridge State isnot equalho OPERATE, the
36 .. frame is discarded. -
37 b.  Otherwise, the RDSE associated with the SNID INPUT_
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12 - ~ SECONDARY ROOT, RAIN ROOTED, or .13
ROOTED BRAN CH, the franme is not 14

f orwar ded. 15 \ (b) O herwise, ifTDSE {
Topol ogyequal s ROOT, 16 - 59 t he procegsi ngddis.
dependent upon the INP U T_ 17 ' - i,

paraneter value as follows: 18 ' (D If
the EID eguals BE, the ENET fra s
resnd tgﬂt S o kT | ”@ LE phrameter is located (the located RDSE is again
Encapsul afi on process associ at ectemsﬁ the SNID_RDSE). If the SNID_RDSE State is not
the T DSE3network. The val ue of édﬁﬁl@@ON the frame'is discarded. _
ENCAPSULATI ON I D equal s RE 23 (2) If the
El D equal S NOT ENCAPSULATED, 24 . ' t he

ENET fran® isnot. forwarded 2§  Otherwise, if the NADSE bit associated the $®)D_RDSE

O herwi seg the foll ow ng occurs
Ca) %ARM o o oS SID equals DO_NOT FOR WA RD, the frame is (b)

The frarre is discarded. 28 =  discarded. (c) Oherwise, if
T DSE topgl ogy equal s RAIN— 29 t he
fol | ow nggoccurs 30 d.”" Otherwise, the forwarding of th E)N | Feps b%%%h
équal s 319 Transmit access point witiya T n@mgmcm:)

the SNI D10 32 1. The TDSE State equals ON R DSE R Al N val ue
Is set tp, F A LSE 33 and the

f K\’anﬂe | Sfbassed to t he 34 2. The NADSE bit asweiated with the TDSE equa]s

Networ k I2ntrol Encapsul ation 35 FORWARD
process soci ated w t ht he TDSE

6
networ k. “The val ue of the 37 38 3 IMiheJdAB&sEGHYSY W%h&a%g|D§E2doesnot
RRDU. (b4 RBE, the SNI D RDSE RAI Nequal tice SNIB ®DSECT NRUkamedhe ifellbwinge | s
passed tpgthe Network Control 6 ours:
.Encapsul ati on process associ at ed wi ¥ e T DSE network. The val ue of the
ENCAPSULIEI ON I D 9 equal s RRDU. 10 (@) 1If TDSE Topology equals NON ROOTED - (¢)

Qtherwi spz the follow ng occurs SECONDARY_ROOT, or ROOT, the following
18 | oceurs:
19 o B (1) if there isno F CS, theﬁ'ameispassedto
20 the Network Control Encapsulation
21 . process associated with the TDSE
22 . . . netwark. The value of the
23 . ENCAPSULATION ID equals NO FCS,
24 and the ENCAPSULATION SOURCE_
-\/ 25 ' ' . o ADDRESS value equals the GLOBAL _
.26 A DDRESS of this Bridge.
| 27 o | (2) Otherwise, the frame is passed to
28 - | | . Netwark Control process.
_ 29 | B () Otherwise, if TDSE Topology equals ROOT_
- 30 o . "BRANCH, the frame is passed to the Netwark
31 ' | Control Encapsulation process associated with
32 | ‘ the TDSE network. The value of the
33 - 'ENCAPSULATION ID equals BE.
34 (c) Otherwise, if TDSE Topalogy equals RAIN
35 ' ROOTED, the frame is passed to the Network
36 . ' o Control Encapsulation process associated with
37
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11 . (1) ° An ALA R Mis generated.
12 - . (2) the frane is discarded. |
2) If a matching F DSE I's found (as descri bed |n543)
foll owi ng occurs: 15 a. The..
Nated M A DSE is |ocated using tde F DSE AID 16 17 ' W/

NT TDSE equal SFORWARD orthe R/ TDS 19
MUN_i c46t Monitor Mde flag equal s TR, TESEmpywm'k tThe vue of the
ENET frgeme is forwarded to Managenmentg rhsq c.
Gherwge If the Destination Address ggl ue e uaoélﬁf’%eq‘fﬁs RBE.

Broadcadt val ue and the Type fi el@® mﬂﬁmi%esﬁéﬂ'ﬂéfll%mmm RARE frane

i s discgrded and the associated 24  RQOQOT, the frame is passed Gthdle FRAVE
COUNT val ue .isincrenented.. 25 : ’ " dp hoervmse tlhl?the

R TDS Btidge State Is not equal to ZGControlEncapquationprocessassoc@EmEh t he

frame i6 3' sc?Ldteﬁ ?QLI 5N pUT 28 T DSE @ietw &k ermsfaué BptﬁiEL)fE t
associ ajed w e par anet er
I's localed (the located R DSE i s agai fNS4 PSULATION ID equals RRU. t er med

t he SNI&) RDSE) | fthe SNID RDSE SOtherwise, 1the3DNID associated wlth the TDSE
equal ON, the fanme is discarde

herw se,
t he I\/A SE bit associated with thngg%lgx_%%NID_RDSE TNID vaJuethe fallow " RDSE
paramal@r in the | NPUT CALL i sl oceacenfs. | f the value of the l|ocated bit

equal s N O FOR WA R D, the F g{,ﬁg he -)
forvvar]('jéng of the ENET frane to each ﬁfﬁaﬁﬁﬂﬁﬁgg o:ﬁnotlg'%cg?.ﬁ g T DSE W
occur sts fol | ows: 37 .38 62 1 SECONDARY_ROOT, RAIN RQALEP,OBE State
ggtéal 5131:\1 23 | o aﬁm%\ﬂﬁﬁ«bn; tRSAAH AL L h thesT

e S :
If th NI D associ at ed W|ththeTDS eql.,ot 5 '

equal 1%e S NID RDSE T NID val Ue (d)e bheohéraMid)ar & DSE Topology equaJs ROOT, -

o 716 . * secoleeessie 5 opBR g e riE ")

occur s}?7 : CALL EID parameter value as follows:
18 o (1) If the EID equals BE, the ENET frame is
19 o passed to the Network Control
20 ; ' ' . Encapsulation process associated with
21 - - the TDSE network. The value of the
22 | ' ENCAPSULATION ID equals RE
23 D (2) If the EID equals NOT ENCAPSULATED,
24 _the ENET frame is not forwarded o/
25 | (3) Otherwise, the following occurs '
26 . | (@ An ALARM is generated.
27 ' _ (b) The frame is discarded.
28 _ () Otherwise, if TDSE topology equals RAIN-
29 | " ROOT, the following ocours:
30 - (1) If the EID equals
31 | | ' () NOTENCAPSULATED, the SNID_
.32 B RDSE RAIN value is set to FALSE -
33 | " and the frame is passed to the
34 o o _. | Network Control Encapsulation
35 o . | process associated with the TDSE
36 o o _network. The value of the
37 '

38



10
t he Net work Contr ol

network. The val ue of the 14

ENSAPSULATI ON | D equal s NO FCS and 15

the EN CAPSULATI ON SOUR CE 16
val ue equal the GLOBAL 17
this Bridgg. 18

passed to }9

20 :

21 4

passed tolghe 22
Encapsul atT on process 23

the T DSE éetwork. The val ue 24

ENCAPSULAR ON | D equal s* BE. 25

i f TDSE Topol ogy equals RAIN 26

framei spassedt ot he Network 27

Encapsul atg on process associated with 28

‘Encapsul ation 12
process associated with the T DSE 13

(b)

i ft her ei snoFCSt hef r anei spassed

(1)

- ADDRESS
ENCAPSULATION | 1Pelhd3ESS of
( O herw se;” the frame is

wor k Control process.
o hervm s@)’ | f RBEDSER EDIIDM RADAIvauR

" OOTEDE Rebiriug e b Bl

passed to theaNetworkt Eshtnot h

Er_xcapsuiation (pg?ca%%seoﬁoé]ﬁ%g ’

with the TDSE networlRODRED: he
value of the ENCABSUYLAPloN ID |

t he TDSE_network. ‘The val ue of the 29 equals RRDU.

ENCAPSULAR ON 1 D equal s RBE. 30- (©)  Otherwise, the félowikk Besuksse,

i f. T DSE1Topol ogy equals R AIN 31 ROOT, the
frane i spassed to the Network 32 Y AnALARMisgeW@
Encepsul &<i on process associated with 33 2 the frame is discarded.

-t he- TDSE18et wor k. The value
- ENCAPSULN;I ON I D equal s

c iy blbortds

the TNI D associated with thefdﬂb@ﬁ@ﬁccws

FDSE is found (as described ip 543 the | ¢

equal s the

D3]
§gl D R6315 T NID value the foll OThé‘Qs?Zijate? yAI%SEEhIhpo uﬁ’éﬁﬁﬁ S'\W%

ZROOTEDBR'AKICH

(b) O hpgw se,

CALL EI
| f the E2® equal s BE,
passed tﬁthe Net wor k Control .
c.

22

23

: 24
~ 25
26
27
- 28
29
PR 30
31
32
33
34
- 35
36
37
-38

f.

DARY ROOT, RAIN RQ)TED or

the franei snotps If either the MA DSE bit associated withtﬁerwarded 5
if T DSE Topol og
the pr O(E;E sing i s dependent upon
%ar ameter val uﬁ asENfE$I ?Hﬁ]ﬂ&st Monitor Mode flag equals TRUE, a copy dflthe

t he

| 5
u&mﬁp@gc?ngt equals FORWARD orthe R/TDS

ERET ﬂf'gme is forwarded to Management Functions.

Otherwise, if the Destination Address value equals the
Broadcast value and the Type field matches a value in
the DBTDS, the frame is discarded and the associated
MATCHING FRAME COUNT value isincremented.

Otherwise, if the R/T DS Bridge State is not equal to

OPERATE, the frame is discarded.
Otherwise, the RDSE associated with the SNID INPUT_
CALL parameter is located (the located RDSE is again
termed the SNID_RDSE). If the SNID RDSE State is not
equal to ON, the frame is discarded. -

Otherwise, the MA DSE bit associated with the SNID_
RDSE parameter in the INPUT CALL is located. If the
value of the located bit equals DO NOT FORWARD, the
ENET frame is discarded.

The forwarding of the ENET frame to each Transmit
access points with a TDSE occurs as follows:



10 o - ' Encapsul ati on process associ at ed
| the T DSE network. The val ue of
EN CAPSULATION ID equals RE 13°

Jf/ the EID equal NOT ENCAPSULATED, 14 | ,
ENET frame is not forwarded 15 62 (3) </

e se, the foll ow ng occurs 16 o ' _ (a)
AT"ALARM | s generated. 17 , (b) The
franme ik di scarded. 18 1. The TDSE Stateequals ONc) Otherwise, if T DSE
Topol ogy equals RAIN 19 : ; : e e Q%J; ol ow ng
occurs: 2 % The MADSE bﬁ( i 3 F’fattﬁ%wli:x[hd' equa?lgsE

0 _ _
(a) _|\§)T ENCAPSULATED, the SNI BOBWARD

R DSE RRAIN value is set to B Artfie FRID associated with the TDSE does not
and the%l‘)rarre I's passed to the 24

processb associ ated with the T D3sede:
net wor The val ue of the 27

ENCAPSULATI ON I D equal s 28 (@) if TDSE Topology equals NON ROOTED RRDU.

29 8 SECQMDA RYRRE,0T, e DD T, iz0lBAlRg val ue
.30 9 . o ocemé: | ssetto TRUE and.the frane is -~
31 . . _ _ passed to the Network Control
32 10 S (1) if there iTno 5 ithe fHam eisqmassad to
associ¥ ed 33 t ' 1E 'I_;Stqa T DSE .-
net wor, The 34 : the Ne wgrk antro néd va E{gﬁof the E /
CAPSULATI ON | D 35 - | - process associated with the TB3Hal s RR DU.

36 13 , | rieEwork. Orhe viingor thee fol | OW: ng
ggﬁg;;@d a8 1 | ENCAPSULATIONTD equals @_@R@Qeﬁ%

frane 3% not 2 forwarded. 3 b) Ocher\h'txe@N(BmBSENETmNgmm\aE_i_nput from
Manag nt Functions and the foll ow ng

ISy If th |
frameelvﬁs | nput from Managenent Functi oglgﬁﬁgﬁgsgﬁ%ml\wuﬁgéh& ?L%éégcl at ede |

with thle mA N A GE ME NT R DSE equal s 8 ADDRESS of this Bridge. DO N OT FOR WA
RD, thieg franme is discarded. O herw 8 tm&&%@tﬂéﬁ%ﬂ%"@wﬂd% follows to -
all - Tr, @-sm't access points ? . e

1 . . Netwark Control process.

20 | _  (b) Otherwise, if TDSE Topalogy equals or
21 _ ROOTED BRANCH, the frame is passed to the
22 ' - Network Control Encapsulation process
23 | o " associated with the TDSE network. The value
24 of the EN CAPSULATION ID equals BE. U
25 () Otherwise, if TDSE Topology equals RAIN_ |
26 B ' ROOTED, the frame is passed to the Network
27 ' Control Encapsulation process associated with - R
28 . . | _ the TDSE nétwork. The value of the '
29 o ENCAPSULATION ID equals RBE.
30 (@ Otherwise, if TDSE Topalogy equals RAIN_
31 | N | ROOT, the frame is passed to the Network
32 | Control Encapsulation process associated with
33 the TDSE netwark. The value of the
34 | o ENCAPSULATION ID equals RRU.
35 4. Otherwise, if the TNID associated with the TDSE
36 k ' equals the SNID RDSE TNID value the following
37 . | ~ oceurs:

38



3

10 - - for which the following is true: 11

a. The TDSE Type is equalto TRANSM T RECEI VE 12 b.

TDSE State is not equal to OFF c. |If the OUTPUT CALL cont ai ned a DN D

the 14 : - FORWARDEXCEPT flag, the NI D associated

Wit pt he 15 . T network does not equal the

value in the D NID 16 d. I'f TDSE Topol ogy equal S

RY ROOT, 17 ,  OR ROOT. i ng
occurs: 1 _ (&) pﬁa EéD’pP]é’gﬂ(?qFa@@ﬁhéé)é%g

passed to4he 19 SECONDMMOK)TCGTE]JNOROBM@I at i on
process aggoci ated 20 1D, E et wor k.

The val ue ,of - the 21 ROOTEDBR%&P%% equal s NOT
ENCAPSULAf'ED 22 ' forwardedid t he EN CAPSULATI ON SQU R CE
A D DRESSS23 fh%ﬁi BFSS of
this Bridge 24 _ ® o j'fl‘:g(;}rvm se, ? 'S paséed to
Net wor k- COhtrol 25 the processipg mmm UPontheINPUT

€. |f TDZE Topol ogy equas R OOTE D BRAM G, EkaQFaxﬁé‘c%F%ﬁiasfonows-
is passedgto the Network Control Encap?ul ation roce

28
associated with the T DSE network. The(Val Hetherkk ‘EQSBE’ the ENET frame is
EN CAPSULATI ON | D. equal s BE and EN CAPSULA g@d?‘gme Network Control.
SOURCE AppRESSequal st he GLOBAL ADDRESSof 3 his’

Bri dge 32 f. 1f TDSE TOFRHIAHMPROCESSIFRAAEaES" ¢ he

f kame |slﬂassed to the Network Control Encansmlnsalrmuwpﬂoc%svamwmed

wi th the1® DSE network. The value of the E RBE and
3 ENCAPSULATI on A TEEANIE Gl fe 07
GLOBAL ALBDRESS of this Bridge 38  682)g. If the EllDaguals SO TEN CARSIMATE N N

R OO T, lhe frame i-s passed to the Netvvork N %@&%&gocess 3
associ at gg W th the TDSE networ k. The val ueﬁ%fq E?ngﬁ%SULATI I D equal s

"RRU and EN CARSULRth irmmssw equal s
the 6 16 - - GLOBAL A DDREgS of g,hhgﬂrmqgge@abe@; her wi se,
the hSoobT at e NADSE f’gnf'o(cits e usi ng.the (BE e Fapgds discardea. and

18 (c) - Otherwise, if T DSE Topalogy equals RAIN_

19 | ROOT, the following occurs:

20 _ ' . (1) IftheEID equals

21 | | (@ NOT ENCAPSULATED, the SNID_

22 | | RDSE RAIN value is set to FALSE

23 . - © and the frame is passed to the

L 24 ' Netwark Control Encapsulation
35 | process associated with the TDSE
26 ' ' ' " network. The value of the

.. 7 | | ENCAPSULATION ID equals

o 28 | | RRDU. |

| 29 " (®  RBE, the SNID RDSE RAIN value
- 30 - - - ~ isset to TRUE and the frame is

31 | . passed to the Network Control
32 _ R Encapsulation process associated
3 - © with the TDSE network. The
3 - ©~ value of the ENCAPSULATION_ID
35 | " equalsRRDU.
36 | ' | (©)  Otherwise, the following ocours

37 ' ' (1)  An ALARM is generated.
38 - :



3) If the MA DSE bit associated with the. MA NA GEMENT

_ ' equa DO NOT FORWA RD, the frane is discarded 12
fherwi se, the ENET frame is forwarded to all Transmt 13 .
poi nts: 14 The TDSE State is not equalto OFF _
15 b. |If theClJT CALL contained a DNIDwith the 16
ORWARDEXCEPT flag, the NID associated withthe 17 T\“’J

DSE netwWork does not equal the NID value int D MR 88
c. The 9/ADSEbi-t associ at ed wit ht heTDSE TNI D egﬁ’m 5 éne is not

FORWARD 20 d. If TDSE Topol og;fO@q%l’ﬁPQ-l\IO\l
ROOTED, SECONDARY 21 . ROOT cr ROOT, the foll ow ng

occurs % Ifthere,is h assed to the 23
N etworic ControP) Enc%&%ﬂ"&??'(ﬁ&? %‘%ﬁ@ gé inpusdrom Management Functions
with the T DSE networ and tHd toliowing cebwishe 25 '

ENCAPSUBATI ON | D equal, SULAT D and
t he EN GAPSULATI ON souf R N%R gﬁ“’ Management Functions, and u\?al ue

equal s the GLOBAL. ADDRESS N D3Ebit &odgtedZﬁiththe MANAGEMENT RDSE equals -

O herwi 8e, the frame is pag m Cgﬂé I
e. |f §DSE Topol ogy equal s ED h%r ane. 1s passega?emtl‘??ét%tvmrk
Control “Encapsul ati on profeasse @forwardedasfo]lowstoa]lTransmitanJQgs Wi th .

the T B8E network. The valrgey ffchithe ﬁogﬁ@sy% ON I D equal's ‘RBE and

ENCAPSEJ;;ATI ON SOURCE ADDRESS %% ual st he 3 GLOBAL A
DDRESS, this Bridge 36 & e TDSE TYPeBeq“FleﬁAWIBEGF% equal s }

ROOTEDlgRAN CH, the framebv37 The TDSE State is not equalto OFF passed to the N
~etworkl8ontrol Encapsul ation ce

associajed with the TDSE ﬁEtwg#% aﬁﬁg’ﬁ-&é% cqniaingd 3 DNID with the

ENCAPSUCATI ON | D equal s BE and GRNCARIUEXTEBYT flag, the NID associated with the

SOURCEL3\DDRESSequal st he GLOBA W
Bri dg : I o?t Y uaét%eaplb |¥'A‘Hﬁ lﬂ&? ﬁ'ﬁ?

fr arree:ll'g 7 ' - d. TDS§33@@&PW@QPN§ %m& ROHRAQT, NON_
Encapslﬂ ation pr ocess associ atmombh otahgo‘blegge ?&M\ﬂhﬁ ocetys: val ue of the
18 : 1. If there is no FCS, the frame is passed to the
19 ' : Network Control Encapsulation process associated
20 with the TDSE netwark. The value of the |
21 _ ENCAPSULATION ID equals NOT ENCAPSULATED
22 : : and the ENCAPSULATION SOURCE ADDRESS
23 value equals the GLOBAL_A DDRESS of this Bridge
24 : 2. Otherwise, the frame is passed to Network Control :
25 . | process | o/
26 e. If TDSE Topology equals ROOTED BRANCH, the frame
27 : is passed to the Network Control Ericapsnﬂa,tion process
28 : associated with the TDSE network. The value of the e
29 - : ENCAPSULATION ID equals BE and EN CAPSULATION '
30 _ SOURCE_ADDRESS equalsthe GLOBAL_ADDRESS of -
31 _ this Bridge .
32 f. IfTDSE Topology equals RAIN ROOTED, the frame is
33 - passed to the Network Control Encapsulation process
% | -~ associated with the TDSE network. The value of the
35 o ENCAPSULATION ID equals RBE and
36_- _ ENCAPSULATION SOURCE ADDRESS equals the
7 GLOBAL_A DDRESS of this Bridge

38



*

8 ENCAPSULATI ON ID equals RRU and 10 . ’ ENCAPSULATI ON _..
SOURCE ADDRESS equal sthe 11 GLOBAL A DDRESS of t W
Bridge 12 135.5 - Forwardi ng Dat a Store Mintenance Process Descri ptfi on
14 The Forwarding Data Store g nt enance Processes (F MP's) ar UP
totad |y 15 responsi ble for maintaining the Forwarding Data Sto e

(The special T RB 16 and ROB processing nust still be added to
thi.s Secti®n.) 17 Maintenancg, ofm'l’msgia‘bpomgpemqlmesoomme frameis Q)

Creating ngw F DSE's. 20 Updat
c) Del efi ng unused F DSE' s. Zﬁm tothe R%ﬁ%ﬁ[%%’émqﬁ and
updating existing entries i s haneéseciabed aiththe TDSE netwoBREARE vaRi@/ dfithe

process th@truns at 3 prioriti eSEBé]AA(ﬁW?ON If&%;ﬁl 4 - a high

backgroundepriority 25 g/swhlch S
hi gher thah al | background t asks !GCAPSULATIOWURICEXAQ»DRE equajatherity

whi ch |nte6rupts t he Forvvardl ng E'H.WKLORWRESSofthstnd
processi ngy28 29 Wien a Resél Request |s rec <.iaved the entire F

DS must bg7pur ged. This Ps 3@therwise, a matqhingif BSBJs found esrdescrided 4n G- 3
runs at P&RIORIT Y 1 31 32 and the associab¥ SADEE 816cAR88 iseig the FUSHAES by a
DELETE pragess that normally runs at 33 - PRIORITY 3

whi chi sl v&t hanPRI ORI TY2. HY¥%¥&er, i nsomecases 34 . the DELETE
processi 7 LtED by the @)k?EAiiEtridFlﬁ)A\ﬁBEFmeaiacé’dSwmm mmcmnlrsmslmm
6 .- LocalYBackbone Network Co S t ocal or
Backbone twork Control Is Fﬂ &Fégfﬁnﬁ%ﬁa‘l’% %Hgggggé&lfﬁgure 17

i \ustrat®s, there are t#b emmm,lmeﬁﬂﬂbmmdomedwmasﬁt

Net wor k Clrmtrol The int erfacscéég(%%l is the Frame-Rel ated interface and

s 14 a.  The TDSE State is not equal to OFF -
15 - b. Ifthe OUTPUT CALL contained a DNID with the
6 ~ FORWARD EXCEPT flag, the NID associated with the
17 ' TDSE network does not equal the NID value in the DNID
18 . c.  The MADSE bit assoclated with the TDSE TNID equals
19 ' FORWARD
20 4.  If TDSE Topology equals NON | ROOTED, SECONDARY_
21 ~ ROOT ar ROOT, the fallowing ocours:
22 : 1.’ Ifthere is not FCS, the frame is passed to the
23 N ‘Network Control Encapsulation process associated
L 24 _ with the ‘J_.‘DSE network. The value of the

25 | ENCAPSULATION ID equals NOT ENCAPSULATED
26 : and the ENCAPSULATION SOURCE ADDRESS
27 value equals the GLOBAL_A DDRESS of this Bridge

- 28 - 2. Otherwise, the frame is passed to Network Control
29 ' pmees& -

: 30 e If TDSE Topalogy equals RAIN ROOTED, the frame is

3l | | passed to the Netwark Control Encapsulation process

32 associated with the TDSE network. The value of the
33 ' EN CAPSULATION ID equals RBE and |
34 | - ENCAPSULATION SOU R CE _ADDRESS equals the
35 _ GLOBAL_A DDRESS of this Bridge
36 f.  If TDSE Topalogy equals ROOTED BRANCH, the frame

37 | ' is passed to the Network Control Encapsulation process
38 ' - '



Enta “at
. Ma agerre
-are o
t he fol |l ow
18

Managene

23 24 6.3 _
(NI') Data Store 27 SOURCE ADQ@WW@?&@BQL&PDWSMQ each

store contains the foll ow ng:

I nterfac

| ocal / backbone network. The daigs

29 30 5

The statg of t he Iocal/bac&bo

BROKEN) .

-Related interface and is a queued 15 interface.
Cussed later in this section. 66he above figure also 16 identifies
ng maj or processes within a Local/Backbone N etwork Control . 17

he Forwardi ng Function and one .of the follow ng processes: 9 10 °

rk Interface 11 b) Translation 12 - c)
on/ Decapsul ation 13 14 The interface labeled 2. is the

a) Transl ati on or Encapsul ation/ Decapsul ati on 19

1 .
b) Networ k. I nterface 20 associated ¢ith the TRSE nesworibo The Nalueookthe

. 21 22 These proces 8§Eg¥%quoﬂl L&@ﬁ# %rgﬂeﬁggbiﬁ%hl on.

- Data Stores 2

a) The NID of |OC§ ackbo %%t%oigme frame is b) |
ﬁ:ﬂie nba«dmowddmm biVBrdcesd

c)
NORNAL/ZbROM SCUQUS) 35 the fqll 6
(1) Net vgr k Interfa)ce Qut put @%‘éﬁtﬁ K%ttg?gl@#gemﬁ“ q'he%\%“n °§§"

'®
Net wor k I nterface Input QJeue EWMCA PSUMATION ID eqiialSRRU apdit Filter Data -

o ERERESRL BN 00 QA DG equlh 0P

Store 29

Mai | bolgd 5 6. 1.2

The NI (iri cont ai nsa FI FO queue ﬁbQBBNEHDﬂJrPeEﬁschth&Bﬂdmsm tted to a 7

12
195
14
15
16
17

18
19

20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

- Forward.mg Data Store Ma.mtenance Process Description
The Forwarding Data St.or'e Maintenance Processes (F MP's) are totally
responsible for ma.mtaining the Forwarding Data Store. (The special TRB
and ROB processing must still be added to this Section.)

Maintenance of the data store includess
a) Creating new F DSE's. |
b) Updating existing F DSE's.
¢)  Deleting unused FDSE's.
The creating of new entries and updating existing entries is handled by a
'CREATE UPDATE process that runs at 3 priorities: |
PRIORITY2 - a high background priority
" PRIORITY.]  ~- - a priority which is higher than all background tasks
PRIORITYO0 - a priority which interrupts the Forwarding Function
aroceadng
Whena R'eset Request is received, the entire FDS must be purged. Thisis

handled by a RESET process which runs at PRIORITY, 1

Deleting old entries is handled by a DELETE process that normally runs at
PRIORITY_3 which is lower than PRIORITY 2. However, in some cases
the DELETE process is CALLED by the CREATE UPDATE Process.

¥

These interfaces .

=



| ocal / backbone network. A Network I nterface process in the M CPU 8 _
insertethe ENET framesinto the NICIQ. A Network Interface processin 9 t

Nl O Q al so contains the foll ow ng statlgflcs 11 1) ;
.2 2) Bytes Sent 13 - 3) Current Queue Degpth
Byfes 14 Di scard Depth i n Bytes Each of the above

stati sti qalsgfd 56' ?’?ﬁ?iﬂb né cb ygger 16 76.1.3 -
I nt erfacg' I npt}tgbg.u Eo Ba %gt ore I The N1 Q cont a| ns a
FI FO queu.?e for ENET frames received froma 19 | ocal / backbone

network. 3A mtnlgg éﬁ&h@@?a%éﬂ%%&%ﬁbéﬁ@ﬁ@ﬂ&ﬁr%ﬁz@ﬂ is fllustrated ik Pig%*& ace
board in eti T franes into the NIIQ A Network Interface 21

pr ocessi Hd* MCPU r emovest he ENET franmesi na FI FO manner. the 22
NIO Q al 0 contains a pointer to the associated NI and the foll owi ng 23 .

statisti s, Recei,ved 25 .2 ce| ed .26 3 Bri dge
Frames R ceﬁlm gﬁ’g’h?gﬁ-’p% JWQ#&M%S aL°°ﬂ'YB Ak dge

Byt es ReckiNetsiopl Coatrobelhe mbet'faJce lahyeled ) isthe Frame-Relatedcintbrfate ahé isbove
statistiagal,fi i [ | ; I nput Filter
Data St o(r%g Ebg&g&’e fﬂ%&ﬂ?@?ﬁgﬂ?gné?gﬁggﬁﬁ%%g}a fP5 ns t he

fol | owi n® address information 32 that is utili. zed to-filter

Recei vecldram es. 33)a) pNét fatBabuer k is in N OR MAL node, the data
store cqQntains the s b%stem S @QBAL ADDRESS 3 6 37 38 69 b) The data

Lore al cont ai ns 1) A 40 bit VITA LIN K MULTICAST-ID
fIQ/d WiZh is defl pgd a%rfc@b%nmecapaﬂation

13

14 The interface labeled 2. is the Management-né]ated interface and is a queued

15 interface. These interfaces are discussed later in this section. The above figure also
16 identifies the following major processes within a Local/Backbone Netwark Control

17
18 _ a) Translation or Ehcapsu]ation/ Decapsﬁ]ation
- 19 b) Network Interface '
20 c) Local/Backbone Network Management
21 _ _ .
22 These processes are also discussed later in this section.
23 | |
24 6.1 - Data Stores
' 25
26 6.1.1 - Local/Backbone Network Interface (NI) Data Store
27 An NI data store is defined for each local/backbone netwark. The data
g 28 store contains the following: '
29 ' :
. - 30 a) The NID of local/backbone netwark
: 31 b) The state of the bcal/backbone network (OFF, INIT, ON,
32 “  BROKEN).
33 ¢)  The Mode of the local/backbone network
34 . (NORMAL/PROMISCUOQUS)
35 d  Pointersto the following:
36 1) Network Interface Output Queue Data Store

37 2) Network Interface Input Queue Data Store
38 :



The first 24 bits equals the assigned Vitali nk Conmpany val ue pl us t he
ast bit (bit 7 1). 6 b. The last 16 bits are set to zero 7 9 _
@ followng list of FIL DS entries. Each FIL DSE is associated with -
.10 a. A non encapsulated ENET frame with an F CS 11

e last 8 bits of an assi gned \fsgal I nk Multicast value 12 13

SE FLAGS ASSOCI ATED VALUE 14

PASS/ DI SCARD/ ERROR ‘FCS (ENET frame 15 16

with F TS) PASS/ DI SCAQ?/ % EB NO FCS 17 Two sets of
the folhbow ng FIL DSE"S are specitie one for EN ET Franes 20
without ’F CS's and oné‘)forﬂmmﬁﬂhﬁ%‘ﬁ?% pilbex 5. 21 22

PASS/ DI $CARD/ DECAPSUL?}: mm MaflboxBRANCH  EN CAPSULATI ON( BE) 23
PASS/ DI CARD/ DECAPSUL ROOT _ 24
EN CAPSULATI ON(RE) 25 26 PASS/ DI SCARD/ DECAPSULATE/ ERROR

RAI'N 1.2 EN.CARRithFk Eideftdce Ghtput Queue (NIORASHBISSEARD DECAPSULATE/ ERROR

RAI N RGT DOUBLE . 28,28 HOPPED 2
UNK RRDU) PAM@%Q\ L%W%NET frames *ﬁA‘?‘?\FﬂEﬂW‘E‘:’L" toa
UNKI ( RRU) 32 38cal/backbone nddAusk.DASIDE ' ' RAI N

BRANCH SENCAPSULAQI O\I( R&@Eﬁfz,ﬁ% ot dqantlmw% p%sgwber

of ERRg? franmes
the network interface board removes the ENET ﬁamesm a FIFO

10 manner. The NIOQ also contains the foﬂowing statistics:

1 1) FramesSent

12 2) Bytes Sent
_ 1.3 3) . Curent Queue Depth-in Bytes

14 " 4) Discard Depth in Bytes |

:: : Each of the above statistlcal flelds is a 32 bit unsigned mteger.

17 6.1.3 - Network Interface Input Queue (NI[Q) Data Store

18 The NIIQ contains a FIF O queue for ENET ﬁ'amesr'eceived from a

19 local/backbone network. A Network Interface process on the network
20 interface board inserts ENET frames into the NIIQ. A Network Interface
21 process in the MCPU removes the ENET frames in a FIFO manner. the
22 _ NIOQ also contains a pointer to the associated NIand the fo]]owmg

23 statisticss

24 1)  Frames Received _ o
25 2) Bytes Received '

26 S - 3) . Bridge Frames Received (frames sent to this sys;em)

27 ) Bridge Bytes Received (bytes sent to this system)

| ;: ' Each of the above statistical flelds is a 32 bit unsigned integer.

30 6.1.4 = Input Filter Data Store :

31 The Filter data store (FIL DS) contains the fo]lowing address inform ation
32 that is utilized to filter Received frames.

33 '

34 a)  If the network is in NOR MAL mode, the data store contains the |
35 system's GLOBAL_A DDRESS. |

36 _

37
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38 70 1 " The FIL DSE flag val ues dre set based on the val ue of
the a- ssciated T DSE 2 - Topol ogy: as defl ned below. O her than F _CS
the FI'LDSE flag val ue of 3 ~ PASS is only used in BMJX' s and |
where all nulticast values are 4 . 69c-onfigur ed as P ASS. 5TDSE
T OGY FI DLSE MULTI CAST VALUES FI LDSE FLAG 6

VALUE 7NON ROOTED PASS 8

FCS
NO FCS+RRE+RRDU+RRU - - : . RBE
b)  The datdroledds\ibnthins the following: ooty 1oRAl N

DI SCARD 10 2 > ¥
ROOTED RRE+RRDU+RRU A 40 bit VITALIN K_M U DEXOMSTJLD TRl rhich is defined as

FCS+NO RCS4RBE ¢ %RD 14 ' BE+RE
ERROR 15 1&ROOTEDBRANCH | PASS 17

NO- FCS+RE | aDECRReSOrskT24 bigs equals the assigned Vitalink Company
BE+RRE+RRDI-RRUFRBE ERRG1AE pRidHebroadeast bit (bit 7 = 1).FCS |

PASS 21 6 NO FCS+BE - DECAPSULATE 22
RE+ RRE+RRDlf+RRU+RBE - BRRORISsH 16kit aveset to zero FCS

PASS 25 . NO FCS+RBE DECAPSULATE 26

BE+RE+RRE+BRDU+RRU - 2) Nﬁ%gﬁm@enﬂes @ﬁﬁﬁgéﬁ‘ﬁﬁ 30

PASS 29 ¢

RE ' ' aisbEiAtdd Bith either: o
RRE+RROUHRRU+ RBE ERROR it eddapsluat2d ENET frame withan FCS
‘\\/ 3’ b Thelast 8 bits of an assigned Vitalink Multicast value
13 - | :
FILDSE FLAGS ASSOCIATED VALUE
;4 - PASS/DISCARD/ERROR ' FCS (ENET frame
3 » with FCS)
;g PASS/DISCARD/DECAPSULATE/ERROR NO FCS
18 o . |
Two sets of the following FIL DSE's are specified, one for ENET Frames
;(9) without F CS's and one for ENET frames with F CS's.
21 - ' ; '
22° PASS/DISCARD/DECAPSULATE/ERROR BRANCH_
23 ' ENCAPSULATION(BE)
_ 24 PASS/DISCARD/DECAPSULATE/ERROR ROOT_
. 25 | ENCAPSULATION(RE)
26 PASS/DISCA RD/DECAPSULATE/ERROR RAIN_BOOT_
27 s ENCAPSULATION(RRE)
28 PASS/DISCARD/DECAPSULATE/ERROR RAIN ROOT DOUBLE_
29 HOPPED_
. UNKNOWN(RRDU)
30 PASS/DISCARD/DECAPSULATE/ERROR RAIN ROOT_
g; - | - UNKNOWN(RRU)
33 PASS/DISCA RD/DECAPSULATE/ERROR RAIN BRANCH_
34 ' : _ ENCAPSULATION(RBE)
35 , Each FILDSE also contains a cognt of the number of ERROR frames
36 discarded.
37
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71 16.1.5 - Network Control (NC), Mai | box 2 : A FI FO queue
gitwoprl orities, normal and urgent. An urgent nessage 3. IS

ted at the front_ of the queue, after other urgent nessages. Al 4 _
Lynk m anage nent requests are ifgerted into the N C mail box. 5 66.1.6..
wor k Dependent Managenent Mail boxes 7 FIF O queues with twy_/
rities, Normal and Urgent. An Urgent nessage 8 i's inserted at

the frobt of the méepﬁ.nsétfyg mh@aﬂéraemaséaesﬁeﬂﬁamé'd geasmcia t6d TDSE

Local / Bgckbone rk de enent processes
initialfzation) r e‘f%l"nbﬂﬁﬂaggg’ﬂ?"em E&Sedbe F BS%Q%§MMes
11 126.3 - ENEAsSiesniyRebed 6l BIMU Xsfa@eIMBX's where all mii€cA@! vilids are
Control gi.nterface taq.the Fo%@%dl ng Function exchanges ‘14 only
ENET Frames. The®9 'ﬁiﬁh‘fe but Network Control service 15
i nt er f a8EDSETORBLOGEd bel OoWFIDGSEl FAILTICAST-VADWESOr k CoFll DSE FRWUG 18
The Netgork Control |nput i nterface i s the service i nteréégﬁigitl [1zed to 19
i nput a2 ENET frame to Forwardi ng Function. The Network | I nput 20 _
I nt er f alBO¥L RPOZED a proceduF€Scall and return The requﬁ’rﬂés paranmeters 21 ~
for the8call and return are: N&FcS+RRE+RRDUY CALL (Ne nfoel to
- Forwar.dijng Function) 23 24 - e I%FRANE The a resgs gf t he
linked Yist of -buffer 25 RBE _DI3GARD ptors which *°
|dent|10es the conpl ete ENETBESRE ERROR Frane. 27
1 , FCS - TRUE/ FALSE. ldentifies whether the -
ENET 2?5 B - - frame contains/does not.- contain an_#
F CS. 1l2Rrafe ROTED " RRE+RRDU+RRU '~ frame waEdkeSWsATRt ed tRg
value o this Field 31 i fromthe EID
val ue. gl herwi se, it Is set ES"'NQ-RCS"'RBE : D%EE%D fromthe
val ue df the NON Encapsul at eBE#REnes 33 ERROR :
flag ipsthe associated R DSE. 34 35 v SNI D - A two
oct et igst em speci fic identifi er whi ch 36 :
_ identi tPBOOTED BBANGH net wor RCSThe two octet 37 PASS .
field 13 defined as follows: NO FCS+RE DECAPSULATE
18 S BE+RRE+RRDU+RRU+RBE ERROR
19 _
20Rr00T FCS ~ PASS
21 - NO FCS+BE DECAPSULATE
22 L RE+RRE+RRDU+RRU+RBE ERROR
23 _ _ _
24pAIN ROOT . FCS - PASS - o
25 | . NO_FCS+RBE . DECAPSULATE | |
26 BE+RE+RRE+RRDU+RRU ERROR
27 _ _ _ . _
28ECONDARY_ROOT FCS - | PASS . -
29 C NO FCS+BE DECAPSULATE -
30 . RE o ~ DISCARD -
31 | RRE+RRDU+RRU+RBE - ERROR
32 :
33
34
35
36
37
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38 72 1 . . bits 0-7 -~ These bits are reserve

»

They nust 2 have a val ue of 00(A6) CF N '
bits 8-15 - These bits contain the source NI D val ue 4 T
associ ated with this ENET frame. 6 ENCAPSULATI O '

EID) - If the frane was 7 71 ' _
D‘E”CAPSULATED this is the 8 . S
value of Bits 40 - 47 of the 9 ' ' ' ' :

DE CAPSULMAB Dest NetuorurCdrtrol (N C) Mailbox

Mul ticast 9GOBAL 11 | f
the Er amezwas 12 A FIFO queue with two priorities, normal and ur-gent. An @W&e

DECAPSULAJED, this is3inserted at the front of the queue, after other urgent messages. d ALl

equal s ZERO. 14 15 ST NSO R )
ADDRESS (ESA) - Data Irwtga%@%ﬁ D value 18 e NC mattbox

NON ZERO. ¥ this isthe 18 _ DECAPSULATED

Sour ce G—@ALG 19_  Network Dependent Management Maﬂboxes ADDRESS. Ot herwi se,

this fiel , ontain the GLOBAL A
DDRESS of the 21  FIFO queues with two priorities, Normal and Uqgggfa A, Urgept message

:?EI'I?H&NRETQ R_'I\_lBE)FOE\éﬁZﬁhBQﬁeElﬂtCﬁHeOﬂ'ohﬂ oE&thubuQOa:ﬂbé@ bthéMU%nt mwsages. An
CCPE WOr ut _

output fr om t he For b\ﬁ%%‘?ﬂﬂ%t :}@ﬂ"" X % %uoeﬁoclg "{:eé‘lt pomae.?gs (e.g.,
return. &8twork Coninitdhlizatibrt) recdive Nt o orig MEnagen ent requeshs fitdne theseru@tes.

prioritygiThe required paranmeters for the call and return are: 31
M L (Forwardi ng Function to Network Control) 32 33
- =ThBN&ddfreme-drlatnd Interface | i st of buffer descriptors which

' dent ' fylghe i nput BTN Rork Control interface to the Forwarding FurlctfMBexcHangds

14 o only ENET Frames The input and output Network Control service
15 interfaces are defined below.
16
176.2.1 - Network ControlInput
18 The Network Control Input interface is the service interface utilized to
19 input an ENET frame to Forwarding Function. The Network ControlInput
20 Interface utilizes a procedure call and retum. The required parameters
21 for the call and return are: _
22 INPUT CALL (Network Control to Forwarding Function)
23 ._ | ; fe
s 24 INPUT_FRAME -The address of the linked list of buffer

25 descriptors which identifies the complete ENET
26 | Frame.
27 ' :

) 28 FCS - TRUE/FALSE. Identiffes whether the ENET
29 N - ' frame contains/does not contain an FCS. If the

) 30 ' frame was Decapsulated the value of this Field
31 - - is set from the EID value. Otherwise, it isset
32 | | from the value of the NON_Encapsulated frames
33 a "~ fiag inthe associated RDSE.
34 - : _
35 | SNID - A two octet system specific identifier which

- 36 ‘ _ identifies the source netwark. The two octet

37 field is defined as follows:
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FCS - TRUE/ FALSE. I'dentjfies whether the ENEF franme has an
& FCSorNOFCS ThevalueoftheF
' V\kegu | sthe FCS value of the INPUT CALL. 4 5 SNI D -
A et system specific |dent|f|er 6 -
whi ch_¥dentifies the source network.T2rhe 7 two octet field is defined as

ows: 8 . bits 0-7 - These bits are reserved. They
current4y 9 are igno Netvvork
'Oontroli | . bits 0Ty 8- 15hese bif‘Phé%"e’Eg?'! @on FH PHE
Sour ce &II D val ue. 11. have a value of 00(16). | f | nput from
Managengnt Functions 12 - t hi,s. par anmet er
has a V2| ue of 00(16). 13 12”‘5 B8-15 - Thesa pikpeoptaln the Wi%hin vaiu_e
(EI'D) ' if the frane is to beabkiciRReilwifitthis EMET frame. -

this issused in conputing the value of Bits 17
40 - 4 of the ENCAPSULATI ON 18 ;
Destinati on Ml ticast EBCEERAUNCIIREID (EID)20 If the frame was

If thel Frane _ is not to be 21 DECAPSULATED,S&!SiSthe

- ENCAPSW, ATED, ‘this feld equals ZERO. 22 23 PSULATI ON
SOURCE 24 .. ADDRESS (ESA) - | vale of R4 - AT I ¥heD val ue
OB AT N6 - #BEEAPSUBATE D Destination - o
(e.g.,.the 27 : M“]Egﬁéggﬁg r from o
| NPUTGAEL) . 28 | . ADDREBS/ If tim Franiswhsel d is_s
ignoregg by N C. 29 30 0 UTP UT RETURN . 3
Forwardj ng Function) 31 32 RETURK %'%WBFQCX&Q d
RDED/ CA RDED 33 34 6.3 - - Frame- Rel at ed PritddequadsZERBL i on As was

_stated_learlier the ENET franme-related interface i s between the 36
Forwarsdi Nng Function and Ml t‘bﬂ? Net wor k Control processes. Logically, 37
the F rding Functi 8N GRES ATEIN BAUREELace with the Network _

16 ADDRESS (ESA) - If the ENCAPSULATION ID value is
17 NON_ZERO, thisisthe
18 ]  DECAPSULATED Source GLOBAL_
19  ADDRESS. Otherwise, this field
20 - contains the GLOBAL_A DDRESS of the
21 | local Bridge.
23 INPUT RETURN (Forwarding Function to Network Control)
24 - | 9
25 RETURN CODE - TBD.
26
27622 - Netwark Control Output .
28 o All output from the Forwarding Function utilizes a procedure call and
29 _ return. Network Control and the Forwarding Function run at the same
_ 30 priority. The required parameters for the call and return are:
Z; | OUTPUT_CALL (Forwarding Function to Network Control)
3 OUTPUT FRAME -  The address of the linked list of buffer
34 - descriptors which identify the input ENET
-3_5 _ B} frame.
36 B
37
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. 38 74 1 ‘ Interface process.; In o0t her cases, the Forwarding

Function interfaces 2 with a network specific Transl atiop~ .
or with a network specific 3 Encapsul ati on/ Decapsul ati oy

These different cases .are discussed 4 "~ below. 5 66.3.1

| R er face To/ From Forwardi ng Function 73 This - node

operation S possi bl e when 8 ENCAPSULATI @\ DECAPSULATI ON

is not reguired by the rldn ocal/ t wor k

this casen i nput and od’%ﬂ?ﬁ@%@@f& 10We @%Mwm@
Control aé follows: 11 12 a)  1nPOS dr HORECS3 The value of the FCS

Wen a ENET frame has been received and co tf[%gy (rp%géagoﬁ%%irqag-r CALL.

by the Nejwork Interface Board process(es);
associ ated Network Interface Input Queue. The ENET frane is 16

subsequendly removed (ing | FO manner) by 29?:55 %PEEE .

Process og the MCPU. If tlﬁDFstate of the l\%twork F ace %%%ﬁg identifler
“"ON', the ENET frame is passed to the Forwihighridentifies thensource,metiwork. The
I'hput Cal? (EID NOT ENCAPSULATED, FCS TRYFS octidt $tkld is defined ad)fallow/t PUt

Frames 2 When the Network | nterface process recelives an
Qutput Call from 23 O-me,ardﬁﬁ;em#rc%ﬁesermd-f ot heywpwgently
occurs: B 1) It | ocates the detighdre tmwﬁmt Queue
data stor@ W|th 25 ' a N |nth Qut put
Call. 2 2) If ‘?iﬁsea'd?rrent '&e@g;ﬁ& Héerl?a‘f'??

Divscar d pth, 27 t he frankf inpudla'omrdﬂzhagadeatmw
of - \Q/SCAEDED 28 IS generaﬁﬁg o
O her wi the fol | owi ng occurs 30 _ pa:%%eter%gsarﬁ%lgﬁgfopag)@ S
then inséTted on the queue. : b. The NNO Q Statistics
fields akl increnented a%%%@@gqmmﬁbgl c. A '
RETURN of NOT DI SCA IsgeneratE‘ 33 34 ocess

on the work I nterfacelEBBhrd dequeues th¥ theeframe is to be ENCAPS&-P-&%
in FIF G@manner and transnits them 36 37 this isused in computing the value of Bits

17 | . 40 - 47 of the ENCAPSULATION
18 ~ Destination Multicast GLOBAL_A DDRESS.
19
20 ' | If the Frame is not to be
21 - ENCAPSULATED, this field equals ZERO. .
22 | | - |
23 ENCAPSULATION SOURCE_
o, % ADDRESS (ESA) ~  If the ENCAPSULATION ID value is NON_

25 | - . ZERO, this is the ENCAPSULATION
26 | - Sowce GLOBAL_ADDRESS. (e.g., the

| 27 - ~ ESA parameter from INPUT_CALL).
28 | Otherwise, this fleld is ignored by NC.
29 ' o _

' 30 OUTPUT RETURN (Network Control to Farwarding Function)

' 31 _
32 RETURN CODE - NOT DISCA RDED/DISCARDED
33 _
34 6.3 - Frame-Related Process Description
35 As was stated earlier, the ENET frame-related interface is between the
36 Forwarding Function and Multiple Network Control processes. Logically,
37 the Forwarding Function may directly interface with the Network
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75 16.3.2 - Networic Transl ation To/ From Forwardi:ng Function 2

node of operation Is utilized when the underlining |ocal/backbone 3 |

tA/wor k does not utilize the ENET frame, but a sinple transfornmation is 4
Jposible. In this case the input and output ENET frame flow changes as 5
follows: 6.7 a) Input Frikes 8 - The Network o
I nt'erface process on MCPU passes input non-ENET 9 . - frames to

t he network specific Translation process instead of the 10

For waridi ng FunciiterfaceheragesshorlR atherigases, e ErpwardingrEunetion interfaces

then t2 ansl at ed 10k @ a8tk Ispleb TeavklatSon i

For wargdi ng Funcg’ on in an nﬁtﬁgl_l 13 14 Wé@s&eg%thoatn%%gg%ﬁct sq;}camrrces 15
The network  spediNcRESUHOR/DECRRTHIAHR Brogess: - Ehesecdif ferent 23586 arsfiscussed

from téhe Forwar diebgw.Function instead of the Network Interface 17 '
process. The output ENET frame is translated into the network 18

specific franme. The network specific frame is then passed to the 19

Net worfi6.3.mt er-f adbetponk @nterface [Te/Freae Ftewarding Fendtidnior k | nt er f ace 20

Qut putz queue. 2 St s ant | ci dth this mode of operation
wil be, utilized *ég.l nt %8, o3 OF bgé-{gg{bgt hera%OZ LA’%ﬂgfe The B\?‘Sﬂ
Level .®esi gn wi IBN GAPSURATEO BPEBARSURS TIAN is not requismsi by dthetundenliningace

to ong or nore qfochiBaskieheNistd kRS tnR5cR0: . T
Encaﬁ'ﬁoat i on/ Dece?ps'ul at@‘i{oneFr onm To Forwar d?%g’ nctiar(‘)dnogﬁﬁ%k@ﬁﬁﬁ ﬂaxses

descritbed In Sediqwhhrpugh Mesworkicomrolassfallomsh is utilized for handling 28 -

ROOTHLL confi gurations and Ku band rain. Certain Input and output 29 - rd

ENET 45 frames from q t Forwardi ng Function nust be 30 W
12 a ‘}a _ ! € _

encapsul at ed/ de@psul 8P "2M8Se Section 5.) ENET franes without an 31

F CSld e al so encapsuiidred/ ERERfrathailmsd bdennrdceir@nand 66mpletelySprocdsded

Nt @eeﬂﬁéﬁ‘ém " ort a0, Nl sotef ok " Spanf protéedidy 3 b alResin i8R .,

Thi s 4Secti on DOES NORsseiatedoNetwark ntefacetnputk Q@6ue. The ENET frame is -
gncazgil at i on/.decaps ¥,5idqABntlP enled 0 PP k) by NeBu B £it8a8e 37
17 Process on the MCPU. If the state of the Network Interface is
8 © MON®, the ENET frame is passed to the Farwarding Function in an
19 - Input Call (EID = NOT ENCAPSULATED, FCS = TRUE)
20 - -
21 b) Output Frames
22 When the Network Interface process receives an Output Call from
23 Forwarding Function, the following occurs:
26 1) It locates the Network Interface Output Queue data store with \_/
25 a NID equal to the NID in the Output Call _
26 - 2) If the Current Queue Depth is greater than the Discard Depth,
27 -  the frame is discarded and a RETURN_CODE of DISCARDED
28 : is generated.
29 3) Otherwise, the following occurs: : L
30 a. The ENET frame is then inserted on the queue. R
3 b. The NIOQ Statistics fields are incre mented as appropriate. o
32 "o A RETURN_CODE of NOT DISCARDED is generated.
33 ' . _
34 The process on the Network Interface Board dequeues the ENET
35 framesin FIFO manner and transmits them:
37
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38 76 16.3.3.% - Encapsul ati on to"a Backbone Network 2
When preseht, the Encapsul ati on process receives all OUTPUT.3
CALL's from the Forwarding Function. Only the Forwarding 4
Function accesses the Encapsul ation proclgss. The ENET franme in 5
t hg ,OUTPUTCALL is encapsuated as illustrated in Figure 18 and 6

di Scussed below. 7 8 a) Upon receipt of an ClJT_PUTCAL' W TH
NONZERO 9 : = .- SE, the '
121 - Network Trabelbr TR Sl b R BB L ENET 1 oo s

Encapsul at 'go' :
i|lustrate above. 1This mode of operation is utiized/ whepAthe nodeliningf lochlbackbene

def i ned as3fol| ove: icbybil apes not ublize the ENEP A QURY d SAPOrkrcRaion s
ID (40 bit3)+ 4 bit sPasgibie.+Ip fhisjoase the input and output ENET frame flow changes as

fol I owing Bit val uesppgRyt ed 16 :

from QUTPU§ CALL 17 a par anet er
val ues 18 1) FCS( TRUE/ FALSE)
bit 19 7 a)  Input Frames 2) ENCAPSULATI ON I D
bits 20 g T PU 57in2111t22 ENET
SA ( SOUROEADDRESS) hes Nk prk Jptarface RRoeRRH-OR MGPU passes input rnon-

CALL 24 25 : framesDaTive MBUWRLT SPEANE Transiation procesaEERUGS Che L
26 27 1

0 b) e_en S ( |t
i s passed, {0 28 Af’&ﬂarﬁﬂ@ ?ﬁ&e&?@f wor Wt‘e\?}eﬁa%%ﬁ?%@n%s%?ﬁ%é s
O PUTCALL*29 . . then translgted infe am BIEET ame. and is ther paseed3te the
- \_ DecdPsul ation from FRonbEbN®: knBput Call. - | f a backbone
Decapsul ai_j;on process exists, t Network Interface 33
process on-the MCPU passesal |l i nputframestot he Decapsul ati on 34
process b encapsul gyt ed dugpwe Frameésecapsul ated as illustrated in 35

'_:' gure 191gnd di SCUS-S_ed b’?rllé) \ﬁvét»?o%csszecﬁic Translation process receives the Output Call

16 | from the Forwarding Function instead of the Network Interface
17 process. The output ENET frame is translated into the network -
18 : specific frame. The netwark specific frame is then passed to the
19 Network Interface process to be inserted on the Network Interface
20 Output gueue.
21 _ ) ;
22 It is anticipated that this mode of operation will be utilized to interface
23 to other 802 LAN's. The High Level design will be completed when the
L 2: _ decision to interface to one or more of these LA N's is made.
266,33 - Backbone Encapsulation/Decapsulation From/To Forwarding Function
27 As described in Section 3, this mode of operation is utilized for handling
" 28 ROOTED configurations and Ku band rein. Certain input and output
| 29 ENET frames from/o ‘the Forwarding Function must be
) 30 encapsulated/decapsulated. (See Section 5.) ENET frames without an
- 31 ~ FCS are also encapsulated/decapsulated when transmitted across a
2:;  Backbone network that does not utilize the ENET 32 bit FCS.
34 Backbone Network encapsulation/decapsulation mode of operation is
35 disoussed below. This Section DOES NOT describe the Local Netwark
36 encapsulation/decapsulation mode of operation identified in Reference
37 2.1, |
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w71 a) Upon receipt of an | NPUTCALL (as-defined in

SeCtiogfh 6.2.1 2 with ZERO EID and ESA paranetersy, the,
degcapsyl ation 3 process does the follow ng: 4 -

yrpares the first 40 bits of the,frame's DESTI NATION 5 .y

to the VI TALI NK- MULTI CASTI D §al ue. If not 6 ' ' [\

, the frame I's not a BACKBONE ENCAPSULATED 7 ' -

frarre and |s associated with the FIL DSE |l abeled F CS. 8 .

2) O HérdBde, tire frEneapsuigtipmiqe Backponeebwarkconpared to 9

"~ this Bidge's GLOBAL y¥hdRippésent, tﬂélUBﬂxcapbdilﬁtiBhaﬁ%ehﬁs +eceives all OUTPUT

di scarded. 11 _ v 3) O her |- as are se_d as
an Fi LéjDSE i ndex. 12 QALL's from the” Forw ﬂ)dwﬁ& gieg’sméﬂ'y B’Q% |

det er i ned by the FI IFupgBohl sgedsés the Encapsulation procsscalmsms'rfmue\aa 15

2) 113 he 1189 cqual SBSHPRITGRLE 8 SiEoeslecdh 3ETbtlE peeltin Figre 18 ama

removéd. 18 discussed belo®) If the flag equals PASS, the frane passes
through the 19 Decapsul ati on process unchanged. 20 -
ghe flag equals ER R OR the follow ng occurs 21
a Th associ at ed FI H)SEUporRrereiph oft ans QURFGFpAAdd MWITH A NON_ZERO
by 1 %8 : ENCAPSbLA"I‘&OﬁhQDC&W'FCSS- 'ﬁ&ﬁSﬂ.‘laIﬂh@ E Eéhéu&
"~ generged 24 Thef ran9|s | scarded. 25 26

c) THE Decapsul ation pr d¥eees ﬁ%‘??'pﬁ‘é"ég"ést%l NELFemenas pstwated; abgve.

di scdlded to the Forwar dfmgDEyBAL afd DA N GieldieareNetiheGAL faBBws: -~
defiged in Section 6.2.1. 29 30 Figure 20 is a pictorial view of a

communi cati ons systemfor interconnected 31nultiple |ocal area networks and
_ consthducted in accor dancRADESTENATE N AdI RESS)ef 32t VI ALINKeMULTICASTI on.

Fi gurygg 20 shows how the present invention is asgyp b%&%%&&dboﬁ“ﬁ& sLllite.
! E ;

Fi guranZ)O also Illustrates how the system of t rese inventl on provides

34f ort*odul ar expansi on of extended net'works. @ irgy7bit values computed
' from OUTPUT CALL
17 : : - parameter values
- 18 o | 1) FCS(TRUE/FALSE) bit
19 ' - 2) ENCAPSULATION ID bits
20 ' _ 5T
21 | '_ o
22 SA (SOURCE_ADDRESS) = ESA parameter from OUTPUT_
23 : o ' CALL
% | | o
25 - | ' DATA = OUTPUT FRAME parameter from OUTPUT CALL
26 _ ' -
27 | b) After the above encapsulated frame is created, it is passed to g
28 - ‘the Network Interface process using the OUTPUT_CALL .
29 | defined in Section 6.2.2. c | |
316332 - Decapsulation from a Backbone Netwark |
32 " If a backbone Decapsulation process exists, the Network Interface
33 | process on the MCPU passes all input frames to the Decapsulation
34 process. An encapsulated frame is decaps.ﬂabed as illustrated in
35 Figure 19 and discussed below:
36 '
37
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38 78

il lustrated and descri bed the preferred enbodi nents of our 5invention,
I's to be understood that these are capabl e of variation and rmdlflcatl
and.we therefore do not wish to be linited to the precise details set
forth but desire 7to avail
fall withiqn the purvi ew

18 19 20

W oo O N

1

NN NNDN R R R R e
ggﬁmupuwn—aqomummpwnwo

30

36
37
38

» The system shown in Fi gur e “20 enbodi es t he apparatus and
met hods descri bed 2above in this specification, 3 4 Wil e we have

22 23 24 25

3t

b)

c)

the 8fol | ow ng cl

Wpon gepeib ot BYF B3 GALboeggesed n Seotion 6.2,
with ZERO EID and ESA paramet.ers), the decapsulation

process does the fonowmg.

1) Compares the first 40 bits of the frame's DESTINATION_

2

3)

oursel ves of such changes and al terations\as
10 11 12 13 14 15

ADDRESS to the VITALINK-MULTICAST_ ID value. If not
equal, the frame is not a BACKBONE_ENCAPSULATED

fram e_and is associated with the FIL DSE labeled F CS.

Otherwise, the frame's SOURCE_ADDRESS is compared to

this Bridge's GLOBAL ADDBESS. If equal, the frame is

discarded.

3) Otherwise, the last 8 bits are used as an FIL DSE index.

- removed.

Decapsulation process unchanged.

4) 1If the flag equals ERROR, the following occurs:

The processing of the frame is determined by the FILDSE flag
values as follows:

1) If the flag equals DISCARD, the frame is discarded.
2) If the flag equals DECAPSULATE, SA and DA fields are

If the flag equals PASS, the frame passes through the

a. The associated FILDSE ERROR count is incremented

by 1
b. If the count is less than 6, an ALARM is generated
c. The frame is discarded.

The Decapsulation process then péss&s all frames that were not
discarded to the Forwarding Function using the INPUT_CALL
defined in Section 6.2.1.

Figure 20 is a pictorial view of a communications system for interconnected
31mu'ltiple local area networks and constructed in accordance with one embodiment of
32¢pe present invention. Figure 20 shows how the present invention is associated with a
- 33sabel]ite. Figure 20 also illustrates how the system of the present invention provides

34for modular expansion of extended networks.
35 ‘



one or gnore receive sinp

-79- CLAIMS: 1. A conmmuni cati ons system for- interconnecting
Jiple local area networks across backbone networks in- dependently and
gparent|ly of protocols above the data |ink |layer and so that the.
iple local area networks 5 appear to the wusers of stations of
all local area networks as one |larffe single |ocal area network, said \
systemconprising: a plurality of |ocal area networks with each |ocal area -
network having at |east one station for sending or receiving '
conmunidcat i ofke syste moshowmimFigire 20cembdidies thenapparatis arg nlathvdkidekerfiedes
cont ai 1) at st ination address and a source address; at |east
one baz?%%'énﬁéﬁﬁ%?fﬁggﬁ%%*siﬂg-oﬁly si npl ex broadcast channel s and
connectling two or nore | ocal area networks and wherein the or each backbone
net wor & has - a ) }.* e@nﬁldt 805iHdd Sid Rhermta2 s gt s Wi th

I _W_ﬁﬁe Ug have I'ex channe s;a a ;ﬁhur aﬁnpty of b??gé‘é‘ rreg_%soql.gm&f h
each vegonnisdndo berundergand thatrihese are s3pahlenol vrrighian sar oo edificatiani t y
of | 0CBLnALRAHBRIMIRE HS rick WASK Bb be AIMILEY tHBHE pRéclid QNS RO REthOBE dEsiRA

. hetwork to 20 communicate with one or npre stations in one or. nore of the ~

ot her [ bR avaiqurselyes,gf Rich ghrnges And aiterabiongas kall yithin the, purvigy; ofokhe

interfﬁggkﬂaggakﬁgg;interfacing the bridge to related | ocal area networks

and fog-sending information in frame format between rel ated |ocal area 25 >
netmoibs across one or 'nore backbone networks, bridge managenent neans for
definfMg the association, in a backbone network, of the single transmt -
si npl &% channel and the receive sinplex, channels in three possible_ J .
topol 9gi es, i.e. non-rooted, single rooted and multi- 30 rooted; | earni s
means~for | earning the |ocation of end user stations relative to the
backbdBe network so that franes received fromthe backbone network can be
forwagged or discarded; forwardi ng neans for forwarding a franme received

fron1gge station in one local area 35
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-80- network to.a designated station in another |ocal area network acrd;s
one or . nore backbone net wor ks i ndependent|y and transparen ~ '

protocol s above the data link layer; discarding means associated with e
5 receive sinplex channel for  selectively discarding KQA 8
A ‘n ttely

,&Qgrein t he transmt si npl ex charm&¥=char acteri sti cs
'h'ependent of receive sinplex channel characteristics and thé
characteristics of _ each i ndi vi dual receive sinplex - channel are
10 independeﬁ@AIM§F other  receive sinplex channel
characteristics; and wherein the or each backbone network is not required
to be related to the | ocal area network accéss techni que or bandwi dth. 15
2. A system according to claim1, wherein the bridge means include | ocal
processes and tHe forAar mmmm opavyatiem t fdnrvwdmterganpreting
received from ( & 3l n

TP Abe h?QBLQ?i« % ERoIE YRINDARE AdNaibRies |
bri dge neans or T %E) 8°pro egs 7 |n§§he saﬁgﬁbrldg Kb fKL
(c) sinplex I|rﬂdﬁRﬂﬂQﬁﬂﬁ&Yt&?qIﬁ?ﬂﬂﬁﬂiﬁ@nﬁédh9ftB”ﬁﬁﬂcPién?BﬂE o?h %F?])

local area net wori afdyeheshd Osé h@h@f.' £ae ﬁﬁmﬁpi@d 135a1 area féYworks

si npl ex channel s attached to.the brid FE m’ f|n g

station irP anot FRP§HTCalbCr é}&enePﬁBFE oft (H'4 ? é?‘g 2 ?i g%a%%

Erelt dgekmaa{ls fSthw&ks ksmteert}atgmrslingleo lmlcal]marea\hele@mr'ﬂ&her%al@ a
work interface neans S aggk

si npl ex channel TR ¢ 8§8§5§%ﬁ§§b¥|a§g gr{ég%ggy §tfh fﬁ&@]_ %%ta PRt

agcording to cl amm eamerbcmal ter én | nRfeionin RS %alr%%hcq’%es’ﬁ%&w“

store and i ndex gia ’hﬁé atr*e'&itﬂ%g“%&mzh@am'o% Clﬁénnek Wik bimOne
or “bre receive S|nplex C S forma nop-rooted, rooted,o 81:
' 10 another stat1on uslng data link frames contalning at

least a destination address and a source address; at
least one - backbone network comprising only simplex
broadcast channels and ?gﬁqecting two or more local area
networks and wherein Jéac ackbone network has one and

15 only one transmit simplex channel associated with one or
more receive simplex channels; a plurality of bridge

means with each bridge means interconnecting across
simplex channels a plurality of local area networks to
permit one or more stations in one local area network to

.20 communicate with one or more stations in one or more of
the other local area networks; each said bridge means
comprising: network interface means for interfacing the
bridge to related local area networks and for sending
information in frame format between related local area

- 25 networks across one or more backbone networks, bridge
management means for defining the association, in a

. backbone network, of the single tr#nsmit simplex channel
and the receive simplex channels in three possible
topologies, i.e. non-rooted, single rooted and multi-

30 rooted; learning means for learning the location of end

user stations relative to the backbone network so that

frames received from the backbone network can be

' forwarded or discarded; forwarding means for forwarding

a frame received from one station in one 1local area

O

35



-1.0 —5 system-according to claim4,- wherein the data
nd i ndex neans include a forwarding data store 5 . which contains,’

_cu r Iﬁﬂﬁs received with a uni que source address val ue and
vV ®entifies the [gﬁﬁjve si mpl ex .channel of the frane.. ..
A system according to claim5, wherein the data 10 store and indexy}

nmeans are effective, for each entry created in the forwarding data store,

to insert th 9@95 s, yale b t C h t a
frame receiv?1 rdﬁ?tﬁé.ﬁgtagéﬁga??haaqﬁestf%gtggnég{ g%%%“@%%ﬁg 3F?§ady in
the cache is nitteriied agres®y 18ne wprhoumonecesBrAakbone fonehwdrky data

store. 7. &n&d&é@d@nﬁfﬁoéﬁhn,&gér&dpﬁéiﬁy5of Witddd1d hepd s Wepdi ng

means for Io%?ting a Eaéc i ng forwar éﬁﬁgdata store entry use, the | ast

12-16 bits ofdataglppf Igyerijetisen alBRBSs asgociakeds withy egaeBor di ng
to clagm 5ired$$?¢4nfimbﬁediSQMHﬁﬂﬁlrﬁﬁﬁB dsszeeﬁ%ﬂeiyﬁnﬂgébaﬁuaﬂg

recei ve sinplgx_ channel based upo e recognition that e frape's 25
receive sinp %&me%hanngggrgga-t[ﬁﬁgsingrggsm&ﬁamuﬁfhgéﬁﬁifigggpﬁeihe )
mat chi ng f or vehatract etat st 5¢or arent completedyt bhdébendent roft woekedwoet hat -
0 scarding ! halnfiafTohlinglY oBURalY iIRRASe Ung PEALAMALL BT sp ol A
system accordi to clarm 5, “wherein  the torwarding neans or

forwardi ng eaoffr®ach t oindizidwad si nprexvehanptmPle® bahannsl ased€i ating

the recepve sippbganddronel ordentédhdd inrkbe iRl Chi Signp péxar dichgndana
store entry to the trapsmt sinplex, channel L network to.which -
the frame is ?%ﬁﬁ%c?%¥g%€L%ﬂ? g8¢ whereln. thg/bagkbong pgtwork iscpgitm 4, }
i ncl udi ng réduiredapoubat relatededaputeaaticunl andadhecnodkngceeans t o/
Juch that theos PP LB OF BEpRRIdERLT . ppr opr i atel y filtered. S 11 A
system according to claim10, wherein the bridge nmanagenent . neans i ncl ude
reconfiguratign ngagyseb@ according to claim 1, wherein the bridge
means include local processes and the forwarding means
-are operative to forward a frame received from-
(a) one station in one local area network attached
to the bridge/or
20 -~ (b) a process within the same bridge means or
(¢) simplex links attached to the bridge means to
and from one Or more o _
(1) 1local area networks attached to the bridge
. means and _ S '
25 (2)_ simplex channels attached to the bridge means
" and finally to a designated station in another local
" area network or _ '
(3) to a local process in another bridge means.

30 3. A system according to claim 1, wherein there is a
network interface means operatively associated with each
input and output simplex channel connected to the bridge
means.

35 4, A system according to claim 2, wherein the bridge
~management means include data store and index means for

. associating the transmit simplex channel with one or more
receive simplex channels to form a non-rooted, rooted or



-

perm tting reconfiguration, through communication with a reconfi
process i the bridge nmeans, of part of a 10  network frop
non-rooted to a rooted topology conféquration and vice
system according to claim11l, wherein th ' i

ynst ructed for ‘'dynamcally 15 reconfiguring the topolog
non-rooted to_a.rqoted , configuration and vice versa in respo
. indicating t hBUEdronts )P%# % reconfiguration. 13. A  sysT
according to claim 2, i ncl udi ng 20 confi gurabl e di scardi ng neans
for allow ng tmorks fgrgm W t f Si
destination addr esses %gt%ﬁl '?';Eoeéaésrfd’ g&&t ?’ﬁatéll adﬂl’es";sheezrpegiﬁlchhﬁﬁatd"%se
frames fromrshore ardl index meany ki‘nal'édﬁota ffnmﬂbmmndetspmdnm
si npl ex ghanngiyy o ddw&nfg CHHt?ines SRafidd Grrdrmp&tdaméé fm@e&v@

thereby preserve |ocalit system accor alm 2,

i ncl udi ng confd QA& stﬂ"é”&?r (ﬁdd’d"erFé’a ¥us and (ﬂM]rﬂf%ﬂetWH@sbJE% el ey

shel tered fromdgddt itiled reieredd ive ReEmiglex diEinel i onscgldnemses. 15. _'A
system according to claim 2, wherein the forwardi ng nmeans execute in

an interrupt |level node and including | ocal processes that are within the,
bri dge neans #nd t it sgstemt mdooradimg- tot exlaq Bydenimsredin hahet hbadu i dge

managene il LHE,LAdEE WY CBRDCerrectite, "YRE CLECH! hily

f orwar di ng neans. m-accordrng al'm 2,
ore and mdé»('a?é’eads iimc| the afql‘twa/midlmgd@&taa store, f 410 5insertecthe| ng a

frane and fi n@d&éwﬁué%fﬁ vwas N SRlrfes AUt Mdadry é&& SEHYH e

dest natlon address, the f ormardlng data store also contalns sour ce
a

network 1D, tHe EPaREe TRASLYSD | BYPR ridie anREMRSKK WHEh he s‘%ﬁ%"eh?ﬁtb%'# ng a
r oot ed netmrlawr@smwaxwtsnrémwih th8eciGhe iSOWiGrdraierduidkly

tr anom (2 LRSI A SeTIRE (U of TR 148 2%e (RS an | ndex i nto a
recei ve data store, the |ndex Iocates a receive data
T. A system accordlng to claim 5, wherein the
forwarding means for locating a matching forwarding data
store entry use the 1last 12-16 bits of a U8 bit
20 destination address.

8. A system according to claim 5, wherein the

discarding means discard a frame from an receive simplex

channel based upon the recognition that the frame's

L, 25 receive simplex channel and the simplex channel
identified in the matching forwarding data store entry
are part of the same network so that discarding that
frame thereby avoids unnecessary propagation.

30 9. A system according to eclaim 5, wherein the
forwafding~ means for forwarding a frame to transmit
simplex channel are based on associating the receive
simplex channel identified in the matching forwarding
data store entry to'the tfansmit simplex channel of the

35 network to which the frame is to be forwarded.

10. A system according to eclaim 4, ~including

T




sStore éntry in the receive data store, the entry so 15 : located defines
stRe fegeive sinplex channel, one of the values in the located entry'is a .’
kr snyt network ID, the transmt network IDis used as an index into the
transpit. data store, said one value fugbher locates an entry in the -
tr mt data store, the entry so found in the 20 transmt data store 1
efines the transmt sinplex channel associated wth the forwardi ng data
store entry &falpSNALIGHE WReapRATELEINN, aRdd d’iﬂﬁfﬁ‘dﬁ.ﬂ%eﬁehﬁ‘é bgbdge
means receive a frane fromthe_ receive SlnBIex ﬁhannel, the bridge npeans
get with th&iMeaoqtasimanke methbrrooked nphparkscdhfeARPRITANG PV ed
Bet \évor k I D amdoy aictl-nedded hahclrethave t?blrrm&bratim!;mdetﬂﬂ&m earet he
ri dge means thr. . rain o ogic to find the transmt
si npl chaﬁéﬁ%gﬂggﬁﬁg%iir%§§€?§%hl net wor k. 30 17. A system
according to claim 1, wherein the forwarding neans are effective to
forward fra b at pat k@n : u L O6n si npl ex
channel is ﬁ?:’ diﬁ%@nggﬁs’;{'g}lgé( %)8 \?&faatlh\é\?‘.%l y-%.hannefﬂ%ji %y\?ﬁéef rame
cone fronP IRNAEEeNeHet HRRARS | ARRIBERNcELLARGILSURALIARUNIREANDNSTY st em

nul tiple | 0GR rofiltas diet VY deit BRIrRBISE dYBC KiMeugh cSimuNEéapiks wigrpgndent|y
and transparently, of pr.otocols above tQS dgta link I§¥er 2nd s?,tFat t he

mul tigle | oCRCORTBWA AL PTARSES 1o PPRPhISRE BPADSa: PENRREE 9f | 2 ocal
area wor kfetasordne Fabge i nghenkpoetedreadd a natotmd, tapblogyt he

| ocal area net V] : St station for sending or receiving -
connunicatﬁ%ﬁﬁ%ﬁéﬁhggiééﬁéégniéggs%%gﬁ%h using data link franes containingﬁ'
at | east a destination address and a source address, said nethod ' \,/
conprising: {at er¢ AEEdsh Nkl reg OEAVRT K9, Lonere i Ar eHENaFnBMYERI Ity
of bridges vdth eac ridge iaV|Ha?at'least one’assggfated Eacggone net wor k

whi ch _conpr iRRROHREURA tibx MSABRICRES GRAFHETUCRY WRrchdia3ambaalaNd only
one t FRNSN tr&d S ERuIIE NERe SESHSLEEPIE Mbih ha ORENOF0BBEE £BCAI ¥BOSEED! X
channel s; defin | ach brldge 15 -~ the,transnt S|nglex channe& and
recei ve sirﬁﬁ%ﬁ#iﬁkﬁé&jaf and ice versa in response t0 a signa

' indicating the desirability.Of such-reconfiguration.

13. A system _aéeording to claim 2, 1ineluding
configurable discarding means for aliowing networks to be
sheltered from frames with specific single destination:
addresses or multicast destination addresses such that
those frames from remote local area networks are not
forwarded onto specific simplex channels,or'input from

20

25 specific input simplex channels to thereby preserve

locality.

14, A system according to eclaim 2, including -
configurable discarding means for allowing networks to be
sheitered from all but frames with specific destinations .o
addresses. ' '

30

15. A system according to elaim 2, wherein the
'forwarding means execute in an interrupt 1e0é1 mode and
including local processes that are within the bridge
means and that execute in a non-interrupt mode such that
the bridge management means of the bridge means cannot

* c L M s *
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.ofdza associ ated backbone network in threé possible topologies,/i.e.
nod-rooted, single rooted and- multi- rooted; |earning the |odati
user stations relative to each backbone network so that frames re{gp
fromthe backbone network can be f or war ded-&3- di scar ded; forward
a\grldge frame received fromone station in one local area network to a
dekignated station in another | ocal area network across one or nore
backbone networ kinteefereivwikth thecfienvaygdingnmeanseei ved on the 25
receive sinplex channels; enploying transmt S|nplex .channel

" characteristics |ch are C l'et el y .i ndependent ;of ecelve si npl ex channel
characteristics tr??cﬁﬁ?ﬁﬁi‘é?ﬁstﬁ%‘sdéf;m echWherain ditg data

receive sinpl eXsEdﬂﬁér@ﬂjd VT ddi adeearfs)rmiﬁhﬁa/a: rr@@mri@qmtg aktat Bebreeesive
30 si npl ex channel ggract ristics; f?ﬁa or war di

backbone n8t wor kF FREEY Eﬁm?saﬂgt aPBed PﬁiﬁgipglggEHaFSQPEeSPBEaI
area network accs’sereednhnwef@rr bthedwi.slimgl85 destifiatilth addreisdge bhens

Lor a communi Catfﬁ?ﬁaﬁ%ﬁﬁé”&%fz?t Q‘E #bng158 %h%gihgeﬁes%?‘c@ E%PQH{I ¥p9f
ocal area networ ocal” area hetwor east ~one
station for sendthg spureeenetwprkorkRinicandbns netyorkr dm dhnr hsense of

station using dabaihinka | raBRed°ORbRUBFRO G le°2hbnardBEblNAdALACIT 888

and a source address and of nd which nmultiple local .area net wor ks
are |ntercbﬂnectéﬁu§EFo§§t88€Kbéﬁeﬁﬂﬁﬂﬁiﬂ&?ﬁrﬂkﬁﬁﬁﬂ%ﬁ?l?iﬁﬁae¥rshéﬁaﬁéntly

of protocols aboyget haraifinfi | ﬁkth@yﬁr Ia)“ldiﬁentbﬂieéh%. 1Oransmit t spme1eqcal
ahea networks ap s, of al Iocal area Ee%ynrks

h
Me | arge si ngﬁ%nPSEal tt"‘ég %gﬁlie?sﬁ\orr‘?twgﬁl dﬂgriﬁl &% & ipdes
netWor k i nterfaceeaeane fdata nséotragi m;le hénldexdgbod:ate&l at ecedeied dadaa

networks and for ESPQ' Whi Y OEHHtﬂrPé‘ PRobi FXE d2ta Jﬁ?{(ﬂ?‘t gﬁmﬂelr‘rfe%eo'

| ocal area networ kS across “oné re backbone net wo ach
backbone neﬁmorkleéﬁﬁﬁﬂsé§fénﬁﬁ ﬁhﬁﬂQﬁ@%ﬁﬁ%déé@?1@%aﬁhéﬂ§e&md°nas°§néh@nd

only one transii yaghER! £x AEMGLated WAGKPY 3id brlifbailt HUEHIHACAD(C the
si mpl ex channel s; bridge managepent nean
transmit netwgrk ID is used as an index into the transmit
data store, said one value further locates an entry in
_ the transmit data store, the entry so found in the
20 | ‘transmit data store defines the transmit simplex channel
associated with the forwarding data store entry that the
frame was received on, and wherein when the bridge means
feeeive a frame from the receive simplex channel, the
bridge means get with the frame from the network
S\ 25 interface means the received network ID associated with
that receive simplex channel and wherein the bridge means
go through the same train of logic to find the transmit
simplex channel associated with that network.

30 17. A system according to eclaim 1, wherein the
forwarding'means are effective to forward frames based on
a determination of two questions:
(1) What simplex channel is the destination on? and
(2) What simplex channel did the frame come from?

“,

35
18. A method of interconnecting in a communications

system multiple local area networks .across backbone

U




S o ~

for defining the association,-in a backbone network, of"the single y\
Ensnlt si npl ex channel and the receivé sinplex channels in three possible

pgi es, i.e. non- rooted; single rooted and nulti-rooted; |earning
ns/faor |earning the Iocatlon of epgyuser stations relatlve 25- to the
one network so that franes received fromthe backbone network can ‘QJ
forwarded or discarded:; forwardi ng neans for formardlng a frane

recei ved T RiksSt dhidePendedayl OSAl afram JEHMRIHLY 0o dgﬁéea@éfg station
i n anot her | ocal area networ Cross one or nore backbone net wor ks -

i ndependen@BPVend-he é’rﬂﬁ?ar]eilﬂhﬁ BieHiRDIR Sthab e e beirle | hreadyer

di Iscarpli nlg areansnaswoekat m:bmaﬁvl\;eacrtrreacahwssidrpl s¥athonseloff Oélll

sel ective car,di_ng transm.t si_npl ex_channe
characteri aZL aFge%orr%F@PB?y i n%‘épe ent ag-fger &30P e355‘°"’a§| npFeR channel
char 8cteri Stetaﬁora‘hd a3dnh ofarthe ckdeal Aared netwotrks hawving datl leastcei ve .
si npl ex ly n o] e c npel
ShapLe a1 ?gg 48RA3AR"brOFe 8L PFInk CEGhi En LR 8 CER"ER!

requi red t o Egiokther SSation Glﬁém&atdééanétl\%r Rraagésgonéehmqseabr

bandwi dth. 1past 20desfinaCBRURHIEAdsY 1Sand S¥Ss@Wreel YddrddY £r§a0Fect i ng
mul tiple | ocal a ea netgnrks across [ backbone networ ks] |ndependently and -

transparent“?eyﬂlﬂ pFBEBELRLNER I SRENRCL NG Lagal SFadaRetNerkSst em
appeargs to tmnm.mh @ plutadtiityn dfm b ldges wdtdin eachwbridge Ra¢iharge 10

| f h f A_~.\. |
Cor s and adasy PURE YUAFRIAAE BRORYURE MLLIGRE WaEtnt Smph ERghole ﬁod,r" /
of |ntercdnﬂhbt$ngplen drosdnadtcachansels an&nmbémhnhhw[ﬂnelandl are

networ ks acypss J}ﬁ&@%m VOF 51 & :?%P&ﬁk@@i‘%é’s@é‘f’aéé@”ﬁ?@ﬁe!?ﬁ%yopf

protocol s above the data |ink |ayer so that t stem appears tfo a user
a statlon|W?QFIBéﬁFlﬁ?eéim&Aﬁiw@QépQﬁkﬁiaPQ§1§ﬂﬁ§Iéﬂnﬁ@ﬁhkbfldse

substiant i algne avranafiei Bieiplex chandelbadd web8ivecsenpNER chonnkhs 20
acconpanyi ng, dr awi ngs

eond T i ' AdRactatar PaakRErao et EPER | e khRAR: bacaiPass |

backbone ndtopwlcgies, i.e. non-rooted, single rooted and multi-
rooted; learning the 1location of end user stations
relative to each backbone network so that frames received
20 from the backbone network can be forwarded or discarded,
forwarding through a bridge frame received from one
- station in one local area network to a désignated station
in another local area network across one or more backbone
networks; selectively discarding frames recei#éd'on the
25 receive simplex channels; employing transmit simplex
channel characteristices which are completely independént
of receive simplex channel characteristics and employing
characteristics of each individual receive simplex -
channel which are completely independent of other receive |
30 simplex channel chara¢teristiés; and'forwarding frames o
~across a backbone network in a way which is not required
to be related to the local area network access technique

or bandwidth.

bac
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s

|ndependently .and transparently of protocoels above the 25 dat a
| ayer and<so that the system appears fo the user at a stati.on i n/a Iocal
area network as one |arge single network, jsubstantially as herej
described with reference to, and as ‘ﬁgrustrated in, the

> 0
Qggmﬁngs. 30 35 MaOno _

- 19. A bridgéng;—a communications system of the kind in
which there are a'plurality of local area networks with
each local area network having atrleast one station for
sending or receiving communicatiohs to or from another

5 station using data 1link frames containing at least a
destination address and a source address and of the kind
in ﬁhich multiple local area networks are interconnected
across backbone networks independently and transparently
of protocols above the data link layer and so that the

10 multiple local area networks appear to the: .users of
stations of all local area networks as one large single

ﬂj’\_ local area network, said bridge means comprising: network
interface means for interfacing the bridge to related
local area networks and for sending information in frame

15 format between related local area networks across one or
more backbone networks and wherein each backbone network
comprises only simplex broadcast channels and ha; ohe énd-
only one transmit simplex channel associated with one or
more receive simplex channels; bdridge management means

20 for defining the association, in a backbone network, of
the single transmit simplex channel and the receive
simplex channels in three possible topologies, i.e. non-
rooted, single rooted and multi-rooted; learning means
for learning the location of end user stations relative

\ 25 to the backbone network so that frames received from the -

backbone network can be forwarded or discarded;
forwarding'means for forwarding a frame received from one
'station in one local area network to a designated station

in anbther local area network .across one or more backbone

30 networks independently and transparently of protocols
above the data link layer; disgarding means associated

with each receive simplex channel for selectively

- discarding frames; wherein the transmit simplex channel
characteristies are completely independent of receive

35 simplex channel characteristics and the characteristics
of each individual receive simplex channel are
independent of other receive simplex channel charac-
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teristicsy; and wherein thelibackbone network is not.

required to be related to the local area network access

technique or bandwidth.

20. ‘A communications - system for igtergoﬁnecting
multiple local area networks across [:

channetgjindependently and transparently of protocols
above the data link layer so that the system appears to a
user at a station in a local area network as one large
single network, substantially as hereinbefore described

with reference to, and as illustrated 1in, the

accompanying drawings.

21. A method of lnterconnecting in 1 gznauﬁi_ 5 ons

system multiple 1local area networ s ndependently
transparently of protocols above the data link layer so
that the system appears to a user at a station in a local

area network as one large single network, substantially
as hereinbefore described with reference to the
accompanying drawings.

AN~

22. A bridge[for a'communicaticns system ofq&Qe 5ind i& s

. v W
which multiple 1local area networks are interconnecteqz

independently and transparently of protocols above the -

data 1iﬁk layer and so that the syStem appears'to the
user at a station in a loeal area network as one large
single network, substantially as_héreinbefore described
with reference to, and as illustrated 1in, the
accompanying drawings. |
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