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; e3e\ J. 6dTsanar ~a~d=w Wl RTUAL LOCAL AREA NETWORK CONNECTI NG EQBI
BAO(G?@ND&W\\\\N&\\\M\\\“VEWI ON 5 Field of the invention ~~Anr o~ummlmmm ll"”lmm
present in ates to virtual |ocal area network (VLAN) Connglcgtlggpg
equi pment  whi clhe@¥l ds up wi de area ULAN, and 10 nore specifically {08
VLAN connecting equi pnent whi ch nmakes possible to relay ULAN frane w t hout
taking off VLAN tag fromframe, and' to increase user accomodati ng
scapacity while persisting established network) 15 Prior Art In ULAN defi ned
by I EEEB02 . 1Q by adding identification nunber VLAN ID (VID) for
i denti fying VLAN GrRRFRAPGMt SRRA i ¥ARKD GRWEQTING fEﬁUr(‘F& Gt ocol type
of VLAN to a header portion of the frane, 20 the frame is relayed properly,
and is transmitted sad received by only a terminal belonging to the vLAN
group. Both VID and TPID ar |l ectively |l ed VILAN tag. By using
different VID plural VLAN @‘fﬁ%?‘{ﬂ ¥ ?"% rﬁqbﬂl each other on one
comm§ LAN. Because VID field within a frame is 12 bit |ength, about four

t housand ki nds 25 of different VID can be made. Nanely, it is possible to
operat e about four thousand V Angnﬁgn%Fcommn EAN. When VLAN is built up
in each independent LAN, evenftfl8a B FRVEBEH®Fn both LAN (these are
expressed as different policy VLAN donmain)) interruption does 2 not occur
each other. In FIG Z, a part o VLAN franme structure is shown. The VLAN

HLame 1S brovi #edl phddedestdaatdia 3ddetas Lhey e Rhar SPUILT AL ARG ¢

and type fie tare sane’in nornma
(VLAN) connecting equipment which builds up wide area VLAN, and

10 more specifically to a VLAN connecting equipment which makes
possible to relay VLAN frame without taking off VLAN tag from frame,
and’” to increase user accommodating capacity while persisting

established network.

15 Prior Art

In VLAN defined by IEEEB02. 1Q, by adding identification number

VLAN ID (VID) for identifying VLAN group and information TPID for
clasasifying protocol type of VLAN to a header portion of the frame,

20 the frame is relayed properly, and is transmitted and received by
only a terminal belonging to the VLAN group. Both VID and TPID are
collectively called VLAN tag. By using different VID, plural VLAN

can be formed independently each other on one common LAN. Because

VID field within a frame is 12 bit length, about four thousand kinds

25 of different VID can be made. Namely, it is possible to operate
about four thousand VLAN on one common LAN. When VLAN is built up

in each independent LAN, even if same VID is used in both LAN (these

are expressed as different policy VLAN domain), interruption does



5 provided with TPID field 93 and VID field 95 adding to the nortttal f
rame . On the other hand) it is possible to connect plural LAN each ot her.
by formng a |l arge scale network provided with | ong distance transni ssion
l'ine and connecting plural LAN respectiyely with this .0 large scale
network. Hereinafter, a network spread over one city area is called a

regi onal network, and,a network spread over natioaal 7.y is called a w de
area net RBEKOCCRY EBACEr PERRRY a wi de area network, plural regional network
Wwhi ch have not been interconnected untjl now can beinte&&gnnecteg.
According to tRi EIG15 cRARECEE i Bt CFamea8frHERERAt S ARGk TBeoY AN
regi onal _networ k becqnes possi bl e.. However, in cgse._qof connectin LAN
Cont | gur EAMBH HRIPVIBEROPEE RAAT LHEE SRR BT 96, e 13 851 it 44 pes

el o SYeLH L g SR AU ER i AR St P B R
i I t ' ' t I A jch js built t
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perforneg shrough a w de area network. distinguishing ability will be |ost.

25 Furth F,there I's VLAN (for the distinction) referred to as uexpanded

A el ne B LA Ml 0, LHOMAEER0% oo B GeRTERY SEAN

expanded VLAN™ : _ur’t'herr1 dc d*fo rovi
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expanded, VhANia" 620064 a regional network, and a network spread over
nationally is called a wide area network. By intervening a wide
area network, plural regional network which have not been
interconnected until now can be interconnected. According to this,

15 communication from each regional network to other regional network
becomes possible.

However, in case of c¢onnecting VLAN configured regional
network with wide area network, problem that VID overlaps with other
regional network {(different policy VLAN domain) occurs. Namely,

20 there may be a case that VLAN which is built up on a single regional
network is using the same VID as VLAN which is built up on other
single regional network, if interconnection between regional
networks is performed through a wide area network, distinguishing
ability will be lost.

25 Further, there is VLAN (for the distinction, referred to as
“expanded VLAN”) defined by different standard from IEEE802. 1Q.

In expanded VLAN, expanded VLAN tag 1is further added to frame

provided with VLAN tag. Expanded VLAN is originally defined by
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In order to solve these problens, in prior art, as shown in FIG 3, a tag
take on/take off equi pnents which take on and take O off tag are installed
at” gateway of a regional network and a wi de area network, when the frane
111 goes out fromthe regional network, gVLAN ~ tag and expanded VLAN tag
for the regional network are taken off, when the frane Ila enters into the
w de area network, the frame 113 is forned by taking on tag and identifying
number f genufeckiuder. Ghards erst oonkeeying equipmenie BERMingogmmidd TLAM t he
wi de area network, tag and identifying nunber for the wide area network are
t aken of Bhoasda iiar ofitexpanded VUM (Bgnufiatturengroprilevd yafuackttion) .
exganded ULAN tag for regional network are taken on. However, in the prior
art syst &y ist irpogadddeaty datiegsoaneczObeiyernkbebwdrikepobvidgdi pitht S
at both regional network side and wi de area network side respectively, in
the pl ac8ikferensakindegifosxPandedoVkANs eaghnethed-to wide area networKk.
Furthegr, iri the connection between the tag take on/take off egui pnents,
one WD is al F8cBF@d 402 DOEt LxFme 8Grundrracrfvexpanded b dg shien.
on/take of f equi pnents, and identified nunber for one w de area network is
al | ocat e§°F82g#BIpRLERFIG: deo dited snaPRArRDSi tleat RF ¥hEd &g AQkeanfVID
equipnen%a . vgen connecting' bet ween both tag take on/take of f equi pnents,
m st ake &fep6r £080APFgEXRAPAAD VEANaaZEesadfefnt ching of VID and identifying
nunber irl t2$ mﬁdﬁ area nefwork. But, it is not easy to control to connect
plural transnit8sPaficpatf $etVieehress) REAk} Pt dite PFLPTedlitpndht hewn riyht

Dot nt befdfen thE FEDi GHER SRASHIK Shiu 49 RIS s s SHoFAPLORSARdL ERf s
Narely BEEPERgCeROEia A o \G0LRNala0EbHR el Lo ol et aonk, S g s
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VLAN tag and expanded VLAN tag for the regional network are taken
off, when the frame 112 enters into the wide area network, the frame
113 is formed by taking on tag and identifying number for the wide
.5 area network again. When the frame goes out from the wide area
network, tag and identifying number for the wide area network are
taken off, and when enters into the regional network, VLAN tag and
expanded VLAN tag for regiomal network are taken on.
However, in the prior art system, it is necessary to install
20 tag take on/take off equipments at both regional network side and
wide area network side respectively, in the place where each
regional network is connected to wide area network.
Further, in the connection between the tag take on/take off
equipments, one VID is allocated to one port of regional network
25 side tag take on/take off equipments, and identified number for
one wide area network is allocated to one port of wide area network

side tag take on/take off equipments. When connecting between both

tag take on/take off eguipments, mistake of port configuration



"side tag take on/take off equipment is carried out under responsibility of
the w de area network side. However. it is inpossible to determ ne
responsibility of connecting between tag take on/take off equi pnents.
Though the reaponsibiiity dividing ~5 goint shown in FIG 3 is drawn at
internediate of transm ssion path, this neans that responsibility dividing
point is not clear. Further norE, in |EEE802. 1Q standard, .becayse | D
field | gagBlY h2shaethibhghof Vishgod, ideabifping i RmRRe AR I0F ‘ﬁ%#%a"ﬁ%ﬁlto

. about four thousand. If this systemis applied to _nationw.de .0 M frea
net wor K peleivoie® .i MPBSS] blie t bs aBosmeRRY e t81 °PH e ?ricr?&n\?l_c,&l\l é\ie'?g?ce.

However, if near standard provided with wi dened VLD fiel i.nc £ng

. capaci t ¥ riag sivitssdducpath e teann 688r ‘aﬂwnr@@?‘&ak n%?‘b&?g&é‘%su:tg %géﬁ

di scarded. 25 SUMVARY OF THE TNYENTI ON An object of the present invention
is to ppadtderVLAN connecting equi pnent whi ch makes possible to relay frame

of VLAN 5 without taking off tag fromfrane) and to Jfes a§9¢ain
accopmodat i nguzayiesi ngTehiirethe PEieT HHt SYELFM s ee%tgonne%irm%lrﬁ &za Sccor dance

with this invention. there is provided a,virtu I I - [
connect ipeg g kiehwarn) EHSEINGL MEGVETE aﬁddilhg g’grﬁte %g‘ra\%egtegg@to a

e i ond oot Sl o SERRETHET i gt s, 0
oo srens 1544 P AR O SR st
o oA ST SRR R ot nsoess
T ryed a7t AR B Yo s seTusse et 11

equi pnent, Werein, said_ t EI ie sd ﬁﬂ“gﬂg h jgOr Eggposdenset | umdedi ng

r egi pnal?g‘#ﬂe YRF t ef’“_z aﬁvai/i d%kgr ea&{gl e port number, and frame

deSt'”atLQQDBSLQbifigft%Em€%¥’wide area network side. However, 1t 18
impossible to determine responsibility of connecting between tag
take on/take off equipments. Though the responsibility dividing

.5 point shown in FIG. 3 is drawn at intermediate of transmission path,
this means that responsibility dividing point is not clear.

Further more, in IEEEB02, 1Q gtandard, because a VID field

is only 12 (twelve) bit length, accommodative user is limited up

to about four thousand. If this system is applied to nationwide

30 wide area network, it is impossible to accommodate all user desiring

VLAN service. However, if new standard provided with widened VID

field for increasing capacity is introduced, already operating

regional network would be discarded.
25 SUMMARY OF THE INVENTION

An object of the present invention 1s to provide VLAN

connecting eguipment which makes possible to relay frame of VLAN
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in accordance with said table, In accordance with this invention, there is
provided a virtual |ocal, area network connecting egui pnent, wherein) said
virtual 20 local area network identification nunber in wide area network is
provided with |arger digit nunber than gaid virtual |ocal area network
identification nunber in regional network. In accordance with this
invention, there is provided a virtual |ocal area network connecting

equi prrenbv,:.t\wbaltel makfiogt he€fi ncagdeSrdb nams: f orrndecabcubiacregsanduser
rewiting check cord at the end of frame when said virtual |ocal area

net wor k iadentimbdediingn capaicdityi shddeveeredstingaesvadahshedi hlatvbrk.
i_nvention) there is provided a virtual 6 |l ocal area network connecting
equi pment, codpriseoxdanegiwitdl thisdnyent icanntheze isopaovidedmavinetabr k)
wi de area side port connected to a wide area network, neans for converting
virtual Recal arexdnestwuikconreactingagudpnemtheconpr i simonalegietadr kids or ed
in frame 5 received at regional side port to virtual |ocal area network

i dentd f | PaFitoromRAdRed e aitkgiansl network. ankie raasnside pyreacanieahed f rom
wi de- area side port, nmeans for converting virtual |ocal area network

i denti fi 68t% OHldRRFER RATHPHK, a2ed MeemBofRTsTOk A ng Sramee fromerestonal wi de
area side port to virtual local area network O identification nunber in

r egi onal sﬁéFV\BPKtaﬁE YiaRsAT e | WP e AQr ¥ ridte frognwidei anap side port tand
medi a access control ler (MAC)_ which transfers franme between said port and
sai d conv@Fienral| §idec oFindE WAL IFAV e biRde itimak el @iﬁ%\ﬂ%@’d’ﬁ‘
virtual . ,l.ocal, .area,network connictl ng eqw pnment, wherein, said nedia

access LSYBBREEIFRELCB FIWRPSHr Wikbine? EeTERTAMECertRR kR Promidedi orkhh si de

port, . transfer franme to converter, and transfer frane {o w de area aide

port 9 n BEESLAUALE ﬁFFHBﬁSFF nGREEFSRPRHAERAS | PetwaeR oY 1¥ Faal f1osal fakns

t d d t d d t ual | t WO
dent i .eresf?%ﬁkf??m#’ iFRi aﬁéheﬁéﬂ%%ai‘im PaRREN £ VASHHBH L Hiher
rrb I I Kk
| dont 1 11 SEPRoRERAEkr TRtk EG1 BRERoRCBUBP .7 chor KA R THR SYERLTRYroa 11 ame

ewr i Ting. a"‘fﬁ%? ey ey G TRrkBeTBl 0T R ST et o

revvrltlngframa romrecel ving

| dentifi iagaen?gegbﬁatugrﬁ%aﬁﬂaeeﬂa%“gg bifed €, ApELEEE, VI LILR! 200! BT ea

network 1dentiftication nunber 1n fans por t

numbgy ) geskeas. iy Eg%'resg%ﬁ'deﬁE%al£‘8$r1¥@{ rég%hfa'lcé{aegﬁc@lemm@]ﬁw and

regi onal net wor traismttin accord

recei vi naleerémmaeg%ﬁ/haﬁ 8k |a919131f‘r§15§ %&m&} %ﬁfé s gald QL yer in

w de area network sto Int efrans erre rarre medi a access
control | en, agBdraghueNgitR PRUGarAcLEss controller after rewiting frane

fromreceiving port nunber and virtual |ocal,

In accordance with this invention, there is provided a virtual
local area network connecting equipment, wherein, =aid virtual
20 local area network identification number in wide area network is
provided with larger digit number than said virtual local area

network identification number in regional network.
In accordance with this invention, there is provided a virtual
local area network connecting equipment, wherein, further includes
25 means for recalculating and rewriting check cord at the end of frame
when said virtual local area network identification number is

converted.

In accordance with this invention, there is provided a virtual



5 area network identification nunber in wde area network to deci ded
virtual |ocal area network identification nunber in regional network and
transmtting port. Zn accordance with this invention, there is provided a
virtual local area network connecting egguipnent, conprising, regional aide
4 port connected to a regional network, w de area side port connected to a
w de area network, nmeans for converting virtual |ocal area network

i denti fiLedd PRALYUAREEwb Bk RH AN i P bWRE kmeh @ X afbript it ifdgaNBe g E6RAY ad dad
“regional side port to virtual |ocal area network identification nunber in

wi de ar ggofeidaRite il thad $Righilbnad Setwol®, Wwideeateomiiadpont eorsieitador t
means for converting virtual |ocal area network identification nunber in
Wi de ar ego netwhidk &toiefletWworkf rmezEns efel veshedr wime winsausl deoqedr tazea
virtual |ocal area network identification nunber in regional network and
transm tdéegosiai i dr minel da i egimbeal iai degbomd]l memvorkdshoaedels frame
controll er provided between each port of regional side and w de area side
and donvest¢eivedi at neggiaddal cohder perti rtcuaritiowsl deeal nera@er kietwork

i dentification nunber in regional network and virtual |ocal area network

i dent i f i tddnobf hoabkonimumbehe i o deawerk pekwogbcandarpanswitting said

I nvention, there is provided a vireual 25 |ocal area network connecting
equi pnenfyanerfrdsiwige avgronkde picdd pueangofnrecoayersiagreyrowdd Lesador k,
w de area side port connected to a wide area network, converter which

nut ual | yazemieg twoxk rident ifdeat inre aunberol k Wikt @irsacaer¥arkuntrred in
regional network and 8 a virtual |ocal area network identification nunber
in wi de B¥eine macmirved atdvhdeliareacedds RFR €6 YEF LU diPcaldapEea me torie
between said port and said converter, In accordance with this inventi,on,
ther & i sigenyl fegahion punbes 1BCEEIPRAL e TR KK Afthdera P dduifghditd

conprising, plural regional ajde port connected to a reg~.on net wor k,

pl ur al vﬁﬁ%‘“%r%’é‘“&ﬂﬁgﬁﬂﬂﬁl &ﬁff?ec&"é'(f'tén Wﬁégaa?‘é%eﬁ%t %%ﬁ/ew

whi ch rrutuglly convgrts irtua{: | ocal ar e network,identification nunber in
regi onal YREERoFR2EAGSES VF FRBSI PREESPR oF 258 R r It it T fSFREFHPE 0 nunber

Doy de o eR Db Bt B4 RRCG SATALEANS. SR b PR L R v
controll Lol Gl 1 aPa5 ek L bt 2% UGETRALE, RAN-R: o SR ARERLE AR Y !
(P controller stores port number to frame entered from regional side
port, transfer frame to converter, and transfer frame to wide area
side port in accordance with port number written in the returned
frame from converter, and said converter decides virtual local area
network identification number in wide area network and transmitting
20 port number in accordance with receiving port number and virtual
local area network identification number in regional network stored
in the transferred frame from media access controller, returns to
media access controller after rewriting frame from receiving port
number and virtual local area network identification number in
25 regional network to decided virtual 1local area network
identification number in wide area network and transmitting port

number, decides virtual local area network identification number

in regional network and transmitting port number in accordance with



I n accordance with this invention, there is provided a virtual L5 |ocal
area network connecting equi pnent, conprising, plural regional side port
connected to a regional network, plural w de area side port connected to a
wi de area network, converter which nutyally converts virtual local area
network identification nunber in regional network and a virtual |ocal area
network identification nunber in wide area network, nedia access

contr ol %SEﬁi@i‘ﬁ ¥z hisBerart Resadl Hetamiear saine wastk feenbhicat P port

. and sai d converfer and transfers frame between said each regional Ei de port
and sai guﬁ‘ggp%e{,idarafieamiéwmcmmmmltm@r srenchesredhfEARE ST TP posed
bet ween sald each wi de area side port and said converter and transgfrs

-frane b@%\é‘iﬁna&%iegseéﬁht%dee&neanﬂi detpone &admedia acReEFt EPRTTOY RRI EF
DESCRI PTI'xaN OF THE DRI ~aPI NdS The invention will be explained i nlm)rg
detail i3¢GQNEWREt £ 0fgViddnd fecappendiviny RantgBRmRREr B VIFHAG 13578 an
expl anatory view showng a structure of VLAN franme. FIG 2 is a%e id
expl gnatgray Wb 8V SROV 1k FE B¢ 4 tindnumamble rekp aridtal aVEANT ¢ FUAES 5§ B2°3 P2 an
expl anatory view showi ng a conventional network. FIG 4 is an exgl. agaiory
vi ew shouifiq 1 r sbcenbadieaememiotieifeprbitArtiAGeMITRST FG *5918 4R
expl anatory view show ng second enbodi nent of the present 'invention. FIG
6 i s an fdianatand vdamsrsimhaing danfer structure of VLAN connecti ng
equi pment in accordance wth an enbodi ment of the presentihgdi %qqkhga.
F2G. 7 is an mxpkanafiangewicvh $hdwi Wy ens i EREFRG T B5PEGSESS i'i ~an
enbodi nent of the present invention. FIG 8 is an_expl,anat VAl W ng
rewiti npefl breaenesenrk goamnesHodi ﬁ%‘h’tp‘b?n'fh§°ﬁ‘|p§§§ﬁt“gi'n€ée?\i iy%%ilvslilla% 9

(a) and FIG 9 (b) are explanatory views showi.ng |ID cqonvert] used
i n apot hesreootiented ob & negppegirﬂeqwaﬁrn Wafe 2 sfgei é“éﬁ%gxtnp@gﬁ%tdor y

vi ew ahowxng i nner structure of vl~AN connecting .equi i or ce
with thied gmbbdié nen¢ea gietwerk, means for conve:.q::.nqg WEUa1 N REA0LH
network identification number in regional network stored in a frame

received at regional side port to virtual local area network

identification number in wide area network and transmitting said
|5 frame from wide area side port, means for converting virtual local

area network identification number in wide area network stored in

a frame received at wide area gide port to virtual local area netwozrk

jdentification number in regional network and transmitting said

frame £rom regional side poxt, and media access controller provided

20 Dbetween each port of regional gide and wide area side and converter
which mutually converts virtual local area network identification
number in regional network and virtual 1local area network
jdentification number in wide area network.

In accordance with this invention, there is provided a virtual

95 1local area network connecting equipment, comprising, regional side

port connected to a regional network, wide area side port connected

to a wide area network, converter which mutually converts virtual

local area network jdentification number in regional network and



25 present invention. FTG 11 is an explanatory view show ng inner
structure of ULAN connecting equi pnent in accordance with fourth enbodi nent
of the present invention. 10 DESCRI PTI ON OF T~i E PREFERRED EMB4DI MENTB
Preferred enbodi nents of the present inyention will be 6 explained in
conjunction wth acconpanyi ng draw ngs. VLAN connecting equ~.pnent in
accordance with first enbodi nent of the present invention is shown in FIG
4. VLAN eowmmeturdglegalpeert hatwibki $dennhéttanfobebwmeiar r tgiwhdd awdavor k
‘aa, 2b and wi de area network 3 respectively. the VLAN connecting equi pnent
0 la, |bnepwpakesand medkiveatcws® dantrmygilemawhachvivrdn 2ier Ziframerteeitween he
frane received at the regional side port to V-Din wide area network 3,
transmit Seh€ PpafeanffomrtBecandersesa side port, convert VID in w de area
network 3 stored in the frame received at the wide area side port to VID in
regi onal net wdRlk@cRRTdaNCy WA thr Hrbhilnvens ips , f there Aeopretieded gi vhetuai de
port._In flG 4, one regional network Za is in Tokyo) another regional

net wdt k 2BCA3 | 3T B aR@EWRSIK) 0CRBREC BERY c e Bii MBARTany CATPS18bRd e c tRAH 13}
20kyo network 2a, QOsaka branch office of Conpany A is connected to Osaka
net work SBIiQRAITERGE REFROFRNEECHAE ERaRaTRSINRAk BOLYPERK. PRyImectidr t o
national network 3 through VLAN, connecting equi pnent ja, |b respectiyvely.
Conpany ATF2 BifRgPRXpa RN G FeXdie gRENAPERRE Ror RODEET DY Whislof
Company A in ngyo net wor k Zg i§ X, and VID of rrpan}_/1 A_in Osaka network
Zb is z PREBBFAYIRATY STt VAFSHB L ISR ATEA P TRk 1dentification number

in regional network and a virtual local area network identification

.0  number in wide area network, media access controller which transfers

frame between said plural regional side port and said converter,

and media access controller which transfers frame between gaid
plural wide area side port and said converter.

In accordance with this invention, there is provided a virtual

L5 local area network connecting equipment, comprising, plural

regional gide port connected to a regional network, plural wide

area side port connected to a wide area network, converter which

mutually converts virtual local area network identification number

in regional network and a virtual local area network identification

20 number in wide area network, media access controllers each of which

ig disposed between said each regional side port and said converter

and transfers frame between said each regional side port and said

converter, and media access controllers each of which is disposed

between said each wide area side port and said converter and

25 transfers frame between said each wide area side port and said

converter.



25 Tokyo head office becones expanded VLAN franme in FIO 2 in Tokyo network
2a, X is stored in VID field 10Z of expanded VLAN tag. Further, in order to
relay the frane to Gsaka branch office in Gsaka network 2b, Z nust be
stored in VzD field 102 of expanded VLAN frane. 11 And VID of Conpany A
in national network is Y, Further, Ethernet type in expanded VLAN group to
whi ch Tokyo head office belongs is 0x9100, and Ethernet type in expanded
VLAN group to whi ch Cs@saey disitrathiraeonberonrgs DRAAXHBEG0. These 5 Et hernet
‘types are stored in TPID field 141 of expanded VLAN tag. In addition,
Ethernet is registered trademark. In this system when Tokyo head office
transmts the frane, then expanded VLAN tag is added in Tokyo network aa. X
is stored in ¥he ifvdvedrtk QP wal 1expandach MetiNihato ranik 3da10f ¢onRimnrteidn n
TyrD O field 1QL. When Tokyo network 2a ai de VLAN connecting egui pnment la
recei veswi th steg pappend ¥ Ar v ini@s , Xwsé¢oern: in VID field 102 is converted
to Y, 0x9100 stored in TPID field 101 is converted to 0X8100, and the
expalided VLANFiGaneis antexpkand terly vderatlionialg astbmick u3e ThVEANdRaned
VLAN frane arrives at Osaka network 2b L5 side ULAN connecting equi pnent
ib. Wth respBL&.t2 iexpansenl AAXOFy aniew ebewind § memucanirenaf exnamied 3,
OGsaka network 2b side ULAN connecting equi pnent ib, converts Y stored in
VID fielvdLa® Eramenvert value stored in TplD field 101, and transmt the
expanded VLAN franme to Gsaka network 2b. This expanded VvLAN frame can be
recei ved by (Bika brisnsh expliamtoriOviles sewbrk a35onReBsianAYIBHLRIFRK frame
transmtted from Tokyo head office can be received by Osaka branch office.
Even t hough tFR&fe 4 ¢ SeRPagitkrna Yoy ydewRbeving [ § &8 K emboddfiea tnef \idtk ab,
this VID is independent of VID in Tokyo network 2a, prior art duplication
pr obl0em Bpesenbt 1aEeRtions Second enbodi ment of the present invention will
be expl ai ned. _VLAN connecti ng_equi pnent  21a, 21b shown in FIG . 5 has VD
mul ti p~. exi ngF¥@ncEi bf. 2% AEPAANRABOTY (V1eW IRWIRGi BrcAnhetRRdE ™ot % i n
Tokyo, another regiopnal network 22b is is Osaka, Tokyo network 12 22a and
Osaka neth®rRre28R s 2n¥BRRECRed to national network 3 through VLAN

head of f1 e oF tBorbey SA, SRRYEA HESH: 0 BEOBE REcATAeR B2 "800k QBT ed
to Tokyo network Z2a, .and in,additiaon 5 to. Osaka branch off] of an
A OuakeCBRBACH A M BB BTy OB R o8 L R oF SRR e TR e RASETE pa.
I n h regiopal _network Z2a, 2%$b) Conpany A and Conpany B belong to
ind(eelg'gndéﬂ?e E%ﬁngroup. VID of Conpany A in Tokyo network 22a is X, VID of
Co 8 i t .S P, VI [ - By |
2D and VI D Bt i assel v R fo bt AMTABTE R
VID of CQHD%PyeﬁbEai g.;ll._o?gl tﬂgtﬁﬁé%?@g gﬁ@?a{tfﬁépecti vely, In the present
r

i nventi on, D in national netwo I's defined as GVID which is |arger

digit number ghan /143 | | D28 o PP EMRAK s KSR ng 2wl LR Yrafd/l3ds 16
bit length .S%%i Iéellcl:goh\ge%\fgjbnal ?/{% i's 13 bi %n eng“t’ h. Begiauserill Dfield

pr ovi dedy jng hEEEAQdi nd ki S£08hY dZebihc Enwaitsdf. GVID is stored in 4 bit
in user-priority and CFl (hereinafter described as "pri/CFlI"? field

provigded in rEEE803.(a}QarCordl Ngly) &oBSlestolang toRlY wilehsf istiching Qmf
Conmpany A and VI D of Conpany B appear to be same, but Conpany A and Conpany
B can becbdeptiihngd tabiwd / Gkkdf iiel danédsheées enbloddmahaveof i thies peddead VsD
mul ti pl exing function to increase capacity of VLAN by providing digit

nunber oin&@hbiba.w de area network 23 larger than VID in regional network
22a, 22b. Wen 4 bit of pri/Cil field is allocated to GVID, 16 tines of
conventi onal , roanel ¢ iabontexf ssiaxiorsf ¥ iewidicsandi théb samdisinesefl. VLAN
Further, in order to increase GVID digit nunber, it is possible to use

vol unt ar gohhecafingPeutippendi by ancgrdbdateswilth egipi pdeevbodiment of the

25 present invention.
FIG. 11 is an explanatory view showing inner structure of VLAN

connecting equipment in accordance with fourth embodiment of the

present invention.



-

In this system when Tokyo head office of Conpany A transmts 13 the
frame, VzD field 94 value of VLAN frame (FZG 1) transmtting Tokyo network
22a beconmes X. Tokyo network 22a side VLAN connecting equi pnment 2la
converts this VID field 94 val ue of VL@&I frane to Y, and determines 4 bit
(not shown in the figure) based on GVID 5 of Conpany A. Nanely, GVID of
Conpany A is expressed as 16 bit by adding 4 bit to Y (12 bit) . Osaka
network 22b side VLAN connecting equi pment 21b which received this VLAN
“frame fromnational network 23 converts GVID of Conpany A to Z which is VID
in Csaka network 22praedIbraosndFsTHE ERERERREDVWERBORRMENTECO di ngly) Osaka
branch 0 office of Conpany A can receive the frame from Tokyo head office
“of Conpany A. Further, when Tokyo head office of Conpany B transnits the
frame, VID of VLAN frane becones P. Tokyo network 22a side VLAN connecting
equi pment 2Zereferrdéd wehbeodimenas VGANtheanpresent dmyens igot evid hedbed bit
(not shown in the figure) based on GVID of Conpany H. The nunerical val ue
expr 6sseskiaimed ¥n bidnjenofigoursth dddamany fnodravigiasconpany A, Csaka
network 22b side VLAN conncting equi pnent 21b which received this VLAN
frame from natiahaonnectdny eguipneet tin Gvrox ance widhyfBreb epbadiisents v D
70 in Osaka network 22b and transmts to Osaka network 22b. Accordi ngly)
Csaka brefcthef bregest GowvsarbioR ctn shewt vint REGEr 4ne VSN FORRGCeRd

of fice of Conpany B. VID converting procedure in VLAN connecting egui pment
will be expipment 1aialbhbfrenneudns begrARRCEPFHERR S h G adydithment 4B and 25
accordance with an enbodi nent of the presentjnvention, conprising, plural
port 32 wide@xed naFwaxk chaespectdvelind ThraecVhR £ MRiorind &9%\?‘@ & 34
whi ch nutual |y converts VID arid GVID, ,and MAC 3£ whi ch transfers fra

bet wden 1R urld QRATAEES £ SOHNAEY YID34n PEPEenal netyork %ﬁs‘ e 8F6FRSCt ed
to regional network, and, ports #4 - #6,are, connected to w.de_area network.
VAC 59 (58 50y et SRet ERG (A hosr rageiet AIISPoEE TostoSn et BRetii o
comes fromthe port 3a and transferring it to,the converter, 34,

funct i orf’%‘?w?’él?\%ar BFﬁBsF‘ﬁg t'f}r‘%%gaf“& Irrﬁ(gmp % wééeiﬁ%acc?&\réga%%’ét w%tqr?%%g‘rtt
nunber (transmttin ort_nunher) itten in._t tur f he
conver t HTBIH eCFe bR ne ST FEF B Fhotie Fiphs i had B¢ WIds
fromthe port #1 to _th 33 is r ouP#1. : ield
like the® ?%rsﬁedl%go taga%n"s & ggg‘t%g' ?%é&%g%\%are't gP'S z.ldgﬁﬁtlh%ngl%??aefsi on,

chectléecg%gargg@?gna%%%i %r?%]hgg%g; Iggdppytcal culation, but other field nust

not anged. S a code showi ng head of packet. DA is a

destination afddrass, 4 28deHed forfa SAULESRAY £589n THEySOBKBERBE r¥hiichal

provi ded with _unct'l ons of deciding GVID | ~ and transmtting port number
based on,fegsiyidl iROLA JUHTRE! TeRYohELS IF MG B tdingdn &f £4 Ifhrldcrea from

MAC 33) returning to MAC 33 after rewiting frame fromreceiving port
nunber apg Midd A eteeiritedaV@ihid b riariks BiEE cBlo P WdmpaiSC AL 81 G ot ceved
transmtting port nunber based on receiving port nunber and GVIn stored in
the trangd eig6h WedRiR A 2B, MY 3ok @ etRicdknB agaid déaEa3feakbek Iewred i ng
frame fromreceiving port nunber and GVID to decided VID and transmttitlg
por t20 Megdsn &6t el efd ind tigdalene teonkes tingiuygic VILaNSFothec timy erghdipn@ht s
provided with I D converting table which coordinately stored 25 regi onal
net wor k sadeibntespattbmedpd wi de area network side information. |ID
Converting table shown in FIG 7 divides regional network side and w de
area network €oupanpt® irsi getingnekparided y3ddcih\vedgh rEgd onagdi patwonketdsor k
side information conprises 15 category for port nunber (P#) ~ TPID, and
Vr D. The2wi deIbref Crepeork AsiideTphior netvork ciipis Fesasdt BHRrogf fGAmpeaM
nunber (P#), TPID, pri/CFl and VID. In ID Converting table shown in FIG 7,
enbodi nehtis Psika (etWozrk @biiy ZandA¢teyd @l yu thecframe §ararkittadfron
enbodi nent s

25 Tokg)ro head office becomes expanded VLAN frame in FIG. 2 in Tokyo

network 2a, X is stored in VID field 103 of expanded VLAN tag.
Further, in order to relay the frame to Osaka branch coffice in Osaka

network 2b, 2 must be stored in VID field 102 of expanded VLAN frame.



5 renewed contents of the frame will be explained with reference to FIG B.
As shown in the case (i) in FIG 8, the port nunber "P#3" and VID "5"
stored frane is entered to converter 34, zn this frame. pri/CFl is
considered to be "0x0") since this fragg is provided O fromthe xegional
network Bide, this data is not used. The converter 34 refers to ID
converting table in FIG 7 with respect to port nunber and VxD, and obtains
wi de ar edndeVidr kfstdspanfoAmini natisdndlpoetwoukbes YP#5"" VID "10" cad
pri/CFl "Ox1" are witten to the frame. Aa expl ained above, 16 bit obtai ned
by conbi ni ng Yhbthérangtperi€F|tyme Qv BxpAndelcViEhliy taute tot Wbichriekyer 34
transfers TPID from "0x8100" to "0x9100" . And the converter 34 changes CRC
val ue byheaHcef i forbelangshdn 0x310Re 3adcEtheynet Hepeodn AxpdRAcd VAN VID
"10" and pri/~FI "0x2" stored franme is entered to converter 34. This ZO
frane i sSEOHE fPombiisd Wsekanrheantd wifd corneekeord®erier 0881005 ers Thes®
converting table with respect to port nunber and VID, and obtains regional
net wat k EgﬁérFﬁFome-? A¥e ARPratk iporPIRuAbR}II "3 0t A¥PIRBREGVLAN L3 i t t en
to the frame. Transferring of pri/CFl is not necessary, because it is not

used, bufh"8R8dtigny REBRARER 25 FRPisgased prademaxhne tine, the converter
34 transfers TPID from"0x9100" to "0x8100". And the converter 34 changes
CRC val ue by &I Bt &t FHHEeMhher Sy M@de?}glféFﬁeHﬁ)ﬁEFi“’-Fﬁeﬂi‘%g‘f’Eﬁf%ﬁ
network sjde frane 16 was entered, and t he case (ii) was exp|ai ned when

E Egu\é\nhd;a;gFEaeﬁ%?%?ﬂ ‘%‘ﬂé t-:ﬁfrﬂt;résidgd ’-lﬁzg'fc’]@é%ﬁ‘ ﬁsara:a\?gflsz%gaa??‘ﬁ (1)
,en}[/\grendt hB ‘g%# fv{rﬁj\%béfer?g th:ﬁd" Y52 Nﬁ?‘ﬁﬁ’pﬁf‘%ﬂ%&faeﬂlbt ?t(?s'rtég §nIRLR s
cipit” ErEYEET et i W el i
' ru {1 PReboRpiBeE) EiFe bRRRESE Thalrr5he, CESEEe T A i d Rl
cach ot her. EP‘?}’QFF@%&@E@?@ 'Eﬁﬁésﬁ%’%?d;’ﬁﬁ%ﬁ%ﬁ%#@ et
port ”U”’E%O"Wé‘& %%ﬁ%zg%gameghl Gfin"%;e 329 ﬁ&E‘Eg\ﬁen [lhacﬁi*b‘ifal and

TPI D "0x8 and’ are conver each o

convertlﬂgtpggﬁeﬂs thl@%%a\ﬁ%da?:%&pk'rﬁﬂet Qr2i{ekSs ENHOLE 1 oc?ﬂ!; y05

t he operation w be expl ai ne I'D converting tab

net wgy k 3%&%&:\4&&&%&@% A9 pREHEPIENt w2ilid, 'r%s%ztgfi’:g:tg L 2%a & AWK

FIG 9 (a) . =D converting tabl e of Osaka network AN connectl ng
equi prentrghad #éc&SEaD riroheHa8so R0 Wk iwo i B, Os4Rd nechir BRI 46 AN tt ed

by Tokyo 20 head of Fi ce of Conpany A becones VLAN frane by converting VID
to connecting equipment 1b, converts Y stored in VID field to Z, convert
value stored in TPID field 101, and transmit the expanded VLAN frame
to Osaka network 2b. This expanded VLAN frame can be received by
20 Osaka branch office in Osaka network 2b. Accordingly, the frame
transmitted from Tokyo head office ¢an be received by Osaka branch
office. Even though there is expanded VLAN user whosa VID is X in
Osaka network 3b, this VID is independent of VID in Tokyo network
2a, prior art duplication problem does not occur.
25 Second embodiment of the present invention will be explained.
VLAN connecting equipment 2la, 21b shown in FIG. 5 has VID

multiplexing function. Similar to FIG. 4, one regional network 22a

1s in Tokyo, another regional network 22b is in Osaka, Tokyo network



be X, nters port #3 of VLAN connecting equi pnent 3la, and transmtted to
nati onal network 23 fromgort #7 by converting VIDto be Y and pri/CFl to
be 1. This VLAN franme enters port #7 of VLAN connecting equi prent 21b, and
transmtted to Osaka network 22b from 25 port #1 by converting VID to be Z
Accordi ngly Osaka branch office of Conpany A can receive this frane.
Further, the frame transmtted by Tokyo head of f ice of Conpany 8 becones

VLAN fraggadh s 0BuRE et o2 LD i@ fonkdd €48 tBAA £ oh Of n¥EADERONERESY
equi pnrent Zl a, and 17 transmtted to national network 23 from port #7 by

converti ngaN~Rdmmdea iiansypipmdad £0ape2ib TispedrAN 1AM mi¥® ey POId #7
of VLAN ' connecting equi pnent 21b, and transmtted to Osaka network 2Zb

from porad#itbyncoaveskyachedd ¢Hf bee Qf Avtmpadiynl,y Tokglbahbaanshe pééice 5
of Conpany H can receive this frame. Third enbodi ment of the present

i nvent i oQomphhybR ix @ lainesnnéeAldc annBoky o onerus yoe2a, 7 indhosmaddi fAda 1D
conprising, plural regional side port 7Z connected to regional network,
plurd wedeomakm bsiagehpof£i78 ahinepteg A 0 Osadta hreachaiffdde of ctveydrey 76
which O nutually converts VID and GVID, MAC 74 which transfers frane

bet ween Blig allsof corpgechad & dsaperazeFRorin@2aonventeacly @eganda VAR REowhi ch
transfers frame between plural of wde area side port 73 and converter 76.
MAC 74 i 32p5 cdl3hleomprainyf &rand Sampanydeibed onigetpdmdenarivian tt YLANay fowne

whi ch entered fromthe regional s~.de port 7Z L5 sad transferring it to the
conver t eVIP6 £ aREMPARYt AokR oTokye wae Bivegk t Bi2a f &ink. t'BID hef reapeem Metmor k
side port in accordance with the port nunber witten in the returned frane
from t heT@bHQeRBEYVOTE, 1AnE 7§IPs°gr%‘9’FMvﬁ-t¥Pf%1ﬁ ArokiR IRy ksh&.port
nunber to the_frape which entered fromthe w de area side port 73 and

transt erPAgVeB P FOMPARY cBniRr PER K& cre ik L4RR i b Df forwarding the

frame to the Q'&ge Erea network si de pofrt I n accorgangg with the port nunber
witten in the*PeRurTRRPFT AR 3PFHTPHRE GATRATY & ingnakboreh tREFEAR of
ULAN conpect | ,ng equi ppent of the present invention.,is shown in FI 11.
Thi s vLAW%okngEFgﬁﬁgéﬁfﬁﬁHrren PBfEQSP@?sﬁP&vi"@é@%WI‘P'Wé%&%ﬂﬁ@%
eenect AEbbeskeoEf SRS SRR For O S et Bt ca
to wide $f83p regional network 22a, 22b. Concretely, GVID is 16 bit length
.5 while conventional VIDie 12bit length. Because VID field provided
in IEEE802. 1Q is only 12 bit, a part of GVID is stored in 4 bit
in user-priority and CFI (hereinafter described as *pri/CrFI”) field
provided in IEEEB02, 1Q. Accordingly, considering only VID field,
VID of Company A and VID of Company B appear to be same, but Company
0 A and Company B can be identified by pri/CFI field. As described
above, it is called VID multiplexing function to increase capacity
of VLAN by providing digit number of GVID in wide area network 23
larger than VID in regional network 22a, 22b. When 4 bit of pri/CFI
field is allocated to GVID, 16 times of conventional, namely about
25 sixty-five thousand GVID can be used. Further, in order to increase
GVID digit number, it is posgsible to use voluntary bit of TPID

depending on global side equipment.

In this system, when Tokyo head office of Company A transmits



networ k and converter 86. Because each port is provided with 18

i ndi vi dual MAC respectively, it beconmes possible for the converter 86 to
.identify port nunber irrespective of hardware constitution w thout reading
the port nunmber in the frame. Consequently, it beconmes unnecessary for MAC
84 and MAC B5 to wite the port nunber 5 to the frame entered fromregional
side port 82 or wide area side port 83 . Accordingly, MAC 84 is enough to

be provjded,with f i4 t pangbest iVIAN e afweat®Iont b ctirdn U & Heg

regi ona hg; %%“ﬁg'r t%@c%tr}r?e)fgt‘ied to the regional network to the con%/ier%er
86, and_f ' ' he daapEnenverk® A side VEANOPORRE S to
the Q cg?ggétﬁloe%%k?gé;%ﬁd%e%mrk, and MAC 85 is enough to be provided
-with fugggg_ﬁﬂegg bhansbaverig thesf vanetealéred vabvet 08 VAR E¥aBeste
port 83 Conhected to the wi de area network to the converter 86, and
functiog of koneekdiAdeha biamenent ehednf ionthhefégnyel tBAs88 ¢ FHEP
correspohding regional network. Further, it becones |5 unnecessapi for the
CONVErt g 86mbanyeN! | Nard1ey PGV DNufbesypattedefisr eXPTRBSEA A2 A% P18 PY i 5
enough to be provided with function which converts v|D and GVID each_ot her.
For exagplig@hgMpes ¢ ke frame pdnder edsalsa MG Wrk R2BnS + €901l CQPBE"BB’PF #1,
MAC 841 transfer the frane directly to the converter 20 86, the c nve{cter
86 provigded phddt bDbomniel trieng: itvaid ehMi‘éﬂfxl\béé’Pa‘ien%F%’PWasrt‘cﬂ”é‘g' P&S}"Sﬁm
network side.information and wi de area network side infornation ﬁggtogkm' nes
G/l D and st Isiidts GYIPOKE Qompenybaste drvhidh sk VdP iR AS8%e ]
transferred from MAC 841 and recei ved port nunber di scrilln‘i rl%'f%ga fbrr? CMAC
841 whi @zl anaSttsansi te rigmgselaxeet Wi Ay r aAECOFSHPFLEs TR the frame
to determined GVID, and transfers the frane_to MAEC cor,lrgétpoorhcga

det egni reer $oanshidaripegypdr caBnsereirer thR ahpANe, n determ ne
transmtting port nunber is #5, the converter A6 transfers the frane 19 .
to MAC &i2,camphidfd@ 852 forwards the franme transferred fromthe converter

86 to wide area side port #2. As described abg I i ng:H inde pgrdent
MAC between ezwhtlper: wren cHIKES thead e%%g‘ﬁ? feﬁl%owarﬁé%n%sﬂ%nnlecessary

for MAC 6 to wite port nunber, and for converter r tg HUTRAIAN N
frame antiamer eVED t@f pOAN fRARSE BRARATRF EOnvg?%Y%gﬁgﬁ%'%@? | nglsy:: it becomes

possi bl e to decrease franme relay process. i BQ\end Rolef aidd
because W@ﬁti@ﬁaﬁqt\km%gl&bfgﬂ’gﬁ otrgi?ﬁ %@ngggﬁﬁgnt r egi onal

network, and skills necessary .0 for i r t 4 idd examt cpatd AN
donglifn e‘&%heﬁ‘!‘l’aéFstaQ"Itazﬁi’ﬁg"’,h?ﬁ’et"élf gl&g ﬁ%ﬁr}%gkgggﬁ/dtiie offoequirf)pr?en% was

required in applying to w de area cdighy t it hesprerseddurse
i nvent i oB; sFE‘@e ’\H_W"t%?g c%?ﬁf‘é%t egg%pggtgg @g Converted each other fox

regi onal _purpose_ a W de_arega e WMt heshkd akbBgookf 29bAN itdey, VIANY
take L5 BhFEEFeBEUiFEht* eggnggﬁ%%ggesp‘sary. Accor di ngl y) mai nt enance of

tag takecgg{'ngcfti%gméaqnﬁrgm&%;aﬂ‘fbu@ﬂ?%ﬁss.@édéiv@’dj £K5PONSANI |fitame from

8t£9.ice

national network 23 converts GVID of Company B to Q which is VID

90 ipn Osaka network 22b and transmits to Osaka network 22b.

Accordingly. Osaka branch office of Company B can recelve the frame

from Tokyo head office of Company B.

VID converting procedure in VLAN connecting eguipment will

be explained. As shown in FIG. 6, VLAN connecting equipment 31 in

95 accordance with an embodiment of the present invention, comprising,

plural port 32 allocated to regional network and wide area network,

converter 34 which mutually converts VID and GVID, and MAC 33 which

transfers frame between plural port 32 and converter 34. Ports #1



di vidi ng point becane clear. In conventional VLAN, because VID digit nunber
was |imted, there was fear that it is difficult to accormodate all user
.desiring 20 service in wide area network. In the present invention, since
GVID provided with increased digit nquer is used, |arge nunber of user can
be accommopdated. If the increase of digit nunber is to be covered with
pri/CFl which is conventionally prepared as priority infarr~ation storing

field, capaCity iNFHRASES 16 t18§Sond DnesedrR5 andvpAntef #4l redtfy are
. persisting regional network can be used successfully w thout nodification.

Furt her okgegggdpggsgmaeigyggthgawosknce | D converting table in which
VIEVGMIB correspondence is registered is used for nutual 20 converting of

- VID/ GV D) majpegings hessiisd eath fhuctien abrajding ket sénPoF Rvdhtion,
since port nunber is established to regional side and w de area side, of

tabl e regpegbinkel¥icAndonddi Pgonftieqm st rAp pod tramsderaAdgdéest FRath8n 5
determ nation by transferring port nunber are carried out in_ MAC frgge

t rar%f epbha -Rakh3 et ¥eent ueet Doralo Ssifdeward ingdsher Brame ¢ Che BTt
established in the table. The present invention exhibits superior,gEfects
as fol | Qusactd}rdhhcherdERr paas siumbert ¢trahapitting RAT UPAROKTY hBAL “FERI ng
off O tag fromf ranms . (2) It becones possible to increase_ user
accomdat tRE Fenaeidd Prfaidect pen ditst cagvestal|I4hed OFcBFBTRY ® NAHERGH t he
i nvention has been described with respect to specific enbgginen% anﬂéelear
di scl osyme Fiidle Bppedata@leaidss wrieh Tores £ HguEr e PeaMB% o be

construed as enbodying all nodification and alternative, Constructiaong.that
may be aacuwr added poetskuhbed 1F#} hanawt tehiSOR £ielfylikg Ira{/ﬁ ttfciaﬁ“% %g
basi ¢ teaching . heck a

0 and transferred to the converter 34. On this occasion, check cor

(CR¢) value may be changed by calculation, but other field must
not be changed. In addition, SOP ig a code showing head of packet,
DA is a destination address, and SA is a source address.
The converter 34 is provided with functions of deciding GVID
|15 and transmitting port number based on receiving port number and
VID stored in the transferred frame from MAC 33, returning to MAC
33 after rewriting frame from receiving port number and VID to
decided GVID and transmitting port, deciding VID and transmitting
port number based on receiving port number and GVID stored in the
20 tranaferred frame from MAC 33, and returning to MAC 33 after
rewriting frame from receiving port number and GVID to decided VID
and transmitting port.
Means for realizing these converting functions, the converter
34 is provided with ID converting table which coordinately stored
25 regional network side information and wide area network side
information. 1ID converting table shown in FIG. 7 divides regional
network eside and wide area network side into right and left

respectively. The regional network side information comprises



herein set forth. 20 21 WHAT |~ CLAIMED Is: 1. Avirtual local area

net wor k connecti ng equi pnent, conprising: 5 regional side port connected to
a regional network; w de area side port connected to a wi de area network;
neans for relaying frame fromregional (g de port to wide area side port and
fromw de area side port to regional side port after converting virtual

| ocal area network identification nunber with O reference to table provided
W th preeabesbyyrizg pretathiner d2ondetitle batviskh. viThieuveldé ecala e eeork
network identification nunber in regional network and Virtual |ocal area
networ k Bddamt Enfeamabhonuabeprisesi detageny nfonopkrt |numbeA (P#) ualPidcal
area network connecting equi pnent, according to claim1, wherein: said

tabl e i sPrl/EREranst $ERd Wint BD convesdndetalel ¢ abbwiiityFE@giTonetbed theemioy t
nunber and wi de area side port nunber, and franme destination port is

det er mi nédl) i nliddool daht g HAviane wahrsen20 Regarding dhkeskecabodiments,
networ k connecti ng equi pnent, according to claiml1, wherein: said virtual

| ocal® ar Eanf¥edos R FeREs i9f che SKamannbll ihe wixed adned wathorkfeseprovialed
with larger digit nunber than said virtual 25 |ocal area network

i denti fi E&€t oR-nunber in regi onal network. 4. A virtual |ocal area network

connecting equi pnent, according to claim.1, wherein:
As shown in the case (i) in FIG. 8, the port number “P#3" and

VID “5" stored frame is entered to converter 34, In this frame,
pri/CFI is considered to be “0x0”, since this frame is provided
0 from the regional network sida, this data is not used. The converter
34 refers to ID converting table in FIG. 7 with respect to port
number and VID, and obtains wide area network side information.
And port number “P#5", VID "10* and pri/CFI “0xl1” are written to
the frame. As explained above, 16 bit obtained by combining VID
5 and pri/CFI is GVID. At the same time, the converter 34 transfers
TPID £rom “0x8100" to “0x9100”. And the converter 34 changes CRC
value by calculation.
As shown in the case (ii), the port number “P#5", VID #10~
and pri/CFI "0x2” stored frame is entered to converter 34. This
20 frame is come from the wide area network. The converter 34 refers
to ID converting table with respect to port number and VID, and
cbtains regional network side information. And the port number
“P#3" and VID “6" are written to the frame. Transferring of pzi/CFI
is not necessary, because it is not used, but “0x0“ is written in
256 this case. At the same time, the converter 34 transfers TPID from
"0x9100” to "0x8100”, And the converter 34 changes CRC value by
calculation.

The case (i) was explained when the regional network side frame



22 further includes neans for recalculating and rewiting check cord at the
end of f came when said virtual |ocal area network identification nunber is
converted. 5 5. Avirtual local area network connecting equi pnent,

Conpri sing: regional s~. de port connectgd to a regional network; wide area
side port connected to a wide area network: nmeansforconverting virtuall ocal
area networkidentification O nunber in regional network stored in frame
_recei vedwas emygepedl andethertase Vii) uwmbs| explaimed wiedmorike ivwlicdd izent i on
nunber in wi de area network and transmtting said frane fromw de area side
port; nea@sWorkoaidetvag enteuved| obat ae@eh nedswrks deedl fzehtavaen Lbhaugtber
.in wide area network stored irr frame received at wi de area aide port to
virtual thesdrzoweamdtltor i@ idenevérseadi orF owirdxampile,r égi neversnetvwsk «ehd
transmtting said frane fromregional side pert ; and nedia access

controJ, (&), whesh theanefgr surib ame’ Bt "Wwe¥dDs 41 0" et /QBT $ex 1" covred er .
6. A virtual |ocal area network connecting equi pnent, according to claimb,
wher & n: L5 hegnrteredske (gt convertes BhovEHedport mymszars “TBH3 ‘st 1IN
2~i port nunber to frame entered fromregional side port, transferring
frame to'TORFERSS LTamg 45 QREPREY i PURARANG Shwiads sl bh) anfethemeverse

accordance wth port punber witten in the returned frame from converter,
case of (i), 1t 1s understood that VID “10” is appeared in both

cases but the identification is fulfilled by pri/cCFI.
In the case (iii), the port number “P#1”, VID “3000” and the
0 portnumber "P#6“, VID “45”, pri/CFI "0x1” are converted each other,
In the case (iv), the port number “P#l”, VID “3100” and the port
number “P#4", VID ”"3200", pri/CFI "0x2" are converted each other,
and TPID “0x8100” and TPID “0x9100”are converted each other.
When the converting process of above VID ls applied to an
5 embodiment in FIG. 5, the operation will be explained as follows.
ID converting table of Tokyo network 22a side VLAN connecting
equipment 21a is established as shown in FIG. 9 (a). ID converting
table of Osaka network 23b side VLAN connecting equipment 21a is
established ag shown in FIG. 9 (b). The frame transmitted by Tokyo
20 hnead office of Company A becomes VLAN frame by converting VID to
be X, enters port #3 of VLAN connecting equipment 21a, and
transmitted to national network 23 from port #7 by converting VID
to be ¥ and pri/CFI tobe 1. This VLAN frame enters port #7 of VLAN
connecting equipment 21b, and transmitted to 0saka network 22b from
25 ©port #1 by converting VID to be 2. Accordingly Osaka branch office
of Company A can receive this £rame. Purther, the frame transmitted
by Tokyo head office of Company B becomes VLAN frame by comverting

VID to be P, enters port #3 of VLAN connecting equipment 21a, and



23 _ said converter is provided with nmeans for deciding virtual |ocal area
network identification nunber in wide area network and transmtting port
rnunber in accordance with receiving port nunber and virtual |ocal area
network identification nunber is regiopal 5 network stored in the
transferred frame from nedi a access controller) returning to nedi a access
controller after rewiting frame fromreceiving port nunberand virtua

| ocal areearERhbEed | tRmATianR) 68 tHexbeR 3| firer FBita# TnBYWBPRVEBE Hed i \HY
“virtual local area network identification nunber in wi de area network and
transmi t¥® ME Fortd PO GRFete Bed di RHL9i YEAIEramecaRtar B PRt #dr RE VLAN
ddentification nunber .in regional network and transniktin ort nugper In
accor darRRR# ¢ HiRE AGWHRRE DT LRu MRS tEARSDE FEEA It GRaka ARGk AdPIETom
identification nunmber in w de area network stq&ed in the téansferreq franme
from mediF addel¥ SYRSTHIRF VIDLEORA Qr ni Agee Rt ¥ OfadasBre Bt iifise | 5
af ter rewwitiqg frame fron1refeiving port nunber and virtual |ocal area
net wlr k TUTRTPIR%LH oFARLFPRPLYS ThHe EF¥™enetwork to decided virtua
| ocal. area network idenptification nunber is regiqnal n rk and ,
Cransi L0 ng HOATS SHPOAITERS At el BLat S5F di ARAMSTk “eohnat Py B drent
accor di claimb, wherein: said virtual | I ea_net woy k
i denti f irl%a#b?o PR PR R e Fkiflsgﬁgwﬁje?r{}ﬁ”fhs{paq’gé’rl“(fiadi t
nunber th n.sa'f i l|_J | ar network id | f] i qu Iy i
regi onalr.ea%’é?r\l/\% ké./i%%%,rtAQ)\??rc tog%%%ltg?a\lég ﬁ?gégﬁé%\/\}g%g‘g%%h |rﬁagl Vide
equi pnent,_a r.dj ' el.el-0: r L.ocl q} far
recal culy ';Tan%(i%r? ?gs\ﬁtﬁt ?%gﬂgﬁg%ﬂ% ﬁgagoar{f%a{igﬁﬁakgh#o%sef#%%‘?s\h@&cs.flai d
vixtgal §o6al; A e3ndeYR ¥ID and GVID, MAC 74 which transfers frame between
Plural of regional side port 72 and converter 76, and MAC 75 which
transfers frame between plural of wlde area side port 73 and
converter 76. MAC 748 is provided with function of adding the port
number to the frame which entered from the regional side port 72
15 and transferring it to the converter 76, and function of forwarding
the frame to the regional network side port in accordance with the
port number written in the returned frame from the converter 76,
MAC 75 is provided with function of adding the port number to the
frame which entered £rom the wide area side port 73 and transferring
20 it to the converter 76, and function of forwarding the frame to
the wide area network side port in accordance with the port number
written in the returned frame from the converter 76.
Fourth embodiment of VLAN connecting equipment of the present
invention is shown in FIG. 11. This VLAN connecting equipment 81
25 is provided with MAC 84 and MAC 85 respectively, between each
regional side port 82 connected to regional network and converter

86, and between sach wide area side port 83 connected to wide area

network and converter 86. Because each port is provided with



-

i dentification nunber is converted. 9. A virtual |ocal area network
connecting egui pnent, 5 conprising: regional side port connected to a

rregi onal network; wi de area side port connected to a wi de area network;
meanaf orconverting virtual |l ocal area ne rkidentification nunber in

regional network stored in a frame recerved at regional LO side port to
virtual |ocal area network identification nunber in wide area network and

t r ansmi tindig ishial MASnee tpoathvekby aridabsrdpeparas s ittan §Por thom vonvienger
“virtuall ocal area networkidentification nunber in wide area network stored
in a frdfe teddendd fat pardenupbaribrseapepdive tof \Handugry constdtagioat wor k
ddentification nunber in regional network and transmtting said frame from
regi onalwigiftrutporeading el RoRE b M otherfmiri d&Pnseanea lyach tport
of regional side and w de area side and converter which nutually converts
20 vi rt RECARRS NNRCSE SFATWO £RT| MR8 4 2dsk MBAR FRiMeFrifer Bhe ARTt AeMRerk and
virtual local area network identification nunber in wi de area network. 10.
A vi Pt udio |Hoealf rameaeREERBAKE EoRERT i oRp b FdMPRTE 88 A kiR AFafo 8drgi m 9,
wherein: said_nedia access_controller connected to regional side port is
provi dedi & BIneaMSC PRI RY bhs MMt §hd 5 pRMRIR oD @ P TOVERAeAayt Uh dunsitdent o
converter, and transferring franme entered_from converter 25 to
correspc?rﬁjitﬁ@nr TFiRT dibfe f5sme entered from the regional side port 82

connected to the regional network to the converter 86, and function

of forwarding the frame entered from the converter 86 to the

0 corresponding regional network, and MAC 85 is enough to be provided

with function of transferring the frame entered from the wide area

gide port 83 connected to the wide area network to the converter

86, and function of forwarding the frame entered from the converter

86 to the corresponding regional network. Further, it becomes

5 unnecessary for the converter 86 to rewrite the port number,

therefore, the converter 86 is enough to be provided with function
which converts VID and GVID each other.

For example, when the frame entered to MAC B4l from regional

side port #1, MAC 841 transfer the frame directly to the converter

20 86, the converter 86 provided with ID converting table which

coordinately stored regional network side information and wide arasa

network side information, determines GVID and transmitting port

number based on VID stored in the frame transferred from MAC 841

and received port number discriminated from MAC 841 which is

25 transferring source of the frame, rewrites VID in the frame to

determined GVID, and transfers the frame to MAC corresponding to

determined transmitting port number. For example, when determined

transmitting port number is #5, the converter 86 transfers the frame



said nedi a access controller connected to wi de area side port is provided
wth transmtting Frane entered fromw de area side to converter, and
transferring frame entered fromconverter to 5 corresponding wi de area aide
port, and said converter is provided wi1 h neans for converting virtual

| ocal area network identification nunber in regional network and virtual

| ocal area network identification nunber in wide area network with

referencestgatapte, paaal H8E WbheDLeYLaNSLY e £OLRL OF u%nbEEéPPé& ESPON

‘between virtual |ocal. area network identification n I'n regiona

network ggflvetebyake! @sa{,laéegrggt ¥DaK pgeptgiication nunber in wde area
network, and transmtting frame to nedia access contro~.ler connected to

transmitting g9rdeddy WEE AbbRATELY P rlovadsigt  €fepdRdért Mexd/b&wgénlé&%
area network connecting equi pnent, according to claim9) wherein: said

virtual pegelandegoneérpek depéttiealy PN OUBEEsméd WAKK: &8 SfrPetdPad S
pxovided with larger digit nunber than said virtual 20 | ocal area network

i dentsi f i catirdrtepobernidbergaadator RenwRTitert2 reddVpbttdumbeiCan Aiffe
net wor k connecting equi pnent) according to claim9, wherein: further
i ncl udesam@ans kewrieealpouitatiungeandureing tdsrgradteinly 25 aydd-dinglilye ard of
franme when said virtual |ocal area network identification nunber is
convert eblecdBes pussibbé tocdeéceoezde nttaws ke ey quisdgs £qui pnent ) 26
conprising: regional side port connected to a regional network; w de area
si de port condecexmlained adereardigadesaid, kbecanver tenvemt bdnalituralyN was
converts virtual |ocal area network
objected to only independent regional network, and skills necessary
0 for interconnecting different policy VLAN domain each other was
lacking, therefore tag take on/take off equipment was required in
applying to wide area network. According to the present invention,
since VLAN tag content ¢ould to be converted each other for regional
purpose and wide area purpose without taking off VLAN tag, tag take
l5 on/off equipment became unnecessary, Accordingly, maintenance of
tag take on/off equipment became unnecessary, and responsibility
dividing point became clear.
In conventional VLAN, because VID digit number was limited,
there was fear that it is difficult to accommodate all user desiring
20 service in wide area network. In the present invention, since GVID
provided with increased digit number is used, large number of user
can be accommodated. If the increase of digit number is to be
covered with pri/CFI which is conventionally prepared as priority
information storing field, capacity increases 16 times. VID used
25 in VLAN of already persisting regional network can be used
successfully without modification.

Further, in the present invention, since ID converting table

in which VID/GVID correspondence is registered is used for mutual



5 identification nunber in regional network and a virtual |ocal area
network identification nunber in wi de area network; and nedia access
controller which transfers gane between said port and said converter. 10
14. A virtual. local area network conngéting equi pnent, according to claim
13, wherein: said converter mutually converts virtual |ocal area network
identification nunber in regional network and virtual |ocal area network

i dent i f ictvetimgrbef VIDAGUD amesi neenaorde \Wedomeaf era@myce 15 t ot abl e
" provided with previously registered correspondencebet ween virtual | ocal
ar ea net wor k Furiher imsgte.odnnbhecprésen e diroralt ivat wel Rcarpwt murded deal
.area network identification nunber in wide area network. 20 15. A virtua

| ocal areaFaRdtiidred ciedeghgnadui phent  andnwiidsi narepl uskde r efi otablei de
port connected to a regional network; plural wde area side port connected
to a wi deesRestifalior kidcaddéngert R iR RPry Rember tand desginatdenl
area_network 25 identification nunber in regional network and a virtual
| ocaP. SeFeTRtRAriIon BIntrRPEALFSANAURRER NUPRATIaTEr EATREeARYE LrelRS,
access controller which transfers frane between said plural regional side
port andTEHY tEARFHRETSING ARG th Detwegnaragiendl pide Andwide axerr addrers

frame between said pl.ural de ,area _side port and said converter. A 16. A
vi rtual qa(f’cg"le aﬁ%%%ﬁ%%rﬁ%tq%%qui pment ,

The present invention exhibits superior effects as follows,
(1) It becomes possible to relay frame of VLAN without taking off
0 tag from frame.
(2) It becomes possible to increase user accommodating capacity
while persisting established network,
Although the invention has been described with respect to
specific embodiment and clear disclosure, the appended claims are
6. not to be thus limited but are to be construed as embodying all
modification and alternative constructions that may be occurred
toone skilled in the art which fairly fall within the basic¢ teaching

herein set forth.

20



5 according to claim15, wherein: said converter nutually converts virtual
| ocal area network identification nunber in regional network and virtual

-l ocal area network identif~. cation nunber in wide area network with
reference to table provided with previhQusly regi steredcorrespondencebet ween
10 virtual |ocal area network identification nunber in regional network and
virtual |ocal area network identification nunber in wide area network. 17,
A Vi rt updar ofsl coxeRepetswr k connecti ng equi pnent, 15 conprising: plura
regional side port connected to a regional network; plural w de area side
port connected to a wide area network; converter which nmutually converts
virtual l|ocal area network identification nunmber in re%ional nefwork and a
virtual locai.area 2@rreadorkodalentireacateoroPunSennes tifde SFEPMR or k;
medi a access Controllers each of which is disposed between said each
regi onatompeespagt and said converter and transfers frame between said each
regi onal side port and said converter; and nedia access controllers each of
whi ¢h i s di spegédnbdt méda BSrcardnpachedi Be arsagLPRRI pBetWARKY sai d
converter and transfers frane between said each w de area sLde port and
sai d Convertwidel8reA sifdeuRPrLoearnarEgdnkfwdr k1 8nAEERI RG LAt brent, 28
aCCOrdillg t0O daim17, wherein: said converter nmut all¥ C nv%&tg g}égual
local area nmewoskEodatliaving E5ATALRERR 189 1aRALAAASRITDAC $AG2VTTThal
| ocal area network identification nu eir in wide area Q?i\/&%r Eththter

ref er enedds portaAnd [FosvWaEs AFER HIRPOIFS JO e 1%
correspondencebet weea virtual, |ocal area network i st ical,l pber in
r?gionaFORE?WG#RQaHHIFPP?ué?cibc%ﬁe%uﬁﬁfWﬂikM} n?&éﬁ%?#ﬁggt?%ﬁgﬁﬁggex in
mnd%)arggfgg:gggg 360 table provided with previously registered
correspondence between virtual local area network identification

number in regional network and virtual local area network

identification number in wide area network.

L& 2. A virtual local area network connecting eguipment,
according to claim 1, wherein:
said table is further stored with correspondence including
regional side port number and wide area side port number, and frame
destination port is determined in accordance with said table.
20
3. A virtual local area network connecting equipment,
according to c¢laim 1, wherein;
said virtual local area network identification number in wide
area network is provided with larger digit numbexr than said virtual

25 local area network identification number in regional network.

4, A virtual local area network connecting equipment,

according to claim 1, wherein:
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said converter is provided with means for deciding virtual

local area network identification number in wide area network and
transmitting port number in accordance with receiving port number

and virtual local area network identification number in regional

5 networkstoredin the transferred frame frommedia access controller,
returning to media access controller after rewriting frame from
receiving port number and virtual local area network identification
number in regional network to decided virtual local area network
identification number in wide area network and transmitting port

(0 number, deciding virtual local area network identification number
in regional network and transmitting port number in accordance with
receiving port number and virtual local area network identification
number in wide area network stored in the transferred frame from
media access controller, and returning to media access controller

15 after rewriting frame from receiving port number and virtual local
area network identification number in wide area network to decided
virtual local area network identification number in regional

network and tramsmitting port.

20 7. A virtual local area network connecting eguipment,
according to claim 5, wherein:
said virtual local area network identification number in wide
area network is provided with larger digit number than said virtual
local area network identification number in regional network.
25
B. A virtual local area network connecting equipment,
according to claim 5, wherein:

further includes means for recalculating and rewriting check
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port; and
media access controller provided between each port of regional
side and wide area side and converter which mutually converts
20 wvirtual local area network identification number in regional

network and virtual local area network identification number in

wide area network.

10. A virtual local area network connecting equipment,

25 according to claim 9, wherein:

said media access controller connected to regional side port
is provided with means for transmitting frame entered from regional

side to converter, and transferring frame entered from converter
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number in regional network and virtual local area network
jdentification number in wide area network, and transmitting frame
to media access controller connected to transmitting port to which

frame is transmitted.
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11. A wvirtual local area network connecting equipment,
according to claim 9, wherein:

said virtual local area network identification number in wide
area network is provided with larger digit number than said virtual

20 local area network identification number in regional network.

12. A virtual local area network connecting equipment,

according to claim 9, wherein:
Further includes means for recalculating and rewriting check

20 cord at the end of frame when said virtual local area network

identification number is converted.

13. A virtual local area network connecting equipment,
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10 14. A virtual local area network connecting equilpment,
according to c¢laim 13, wherein:
said converter mutually converts virtual local area network
identification number in regional network and virtual local area
network identification number in wide area network with reference
15 totableprovidedwithpreviously registered correspondence between
virtual 1local area network identification number in regional
network and virtual local area network identification number in

wide area network.

20 15. A wvirtual local area network connecting equipment,
comprising:
plural regional side port connected to a regional network;
Plural wide area side port connected to a wide area network;
converter which mutually converts virtual local area network
25 identification number in regional network and a virtual local area
network identification number in wide area network;
media access controller which transfers frame between said

plural regional side port and said converter; and
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17. A virtual local area network connecting eguipment,

15 comprising:
plural regional zide port connected to a regional network;
plural wide area side port connected to a wide area network;
converter which mutually converts virtual local area network
identification number in regional network and a virtual local area
20 network identification number in wide area network;
media access controllers each of which is disposed between
said each regional side port and said converter and transfers frame
between said each regional side port and said converter; and
media access controllers each of which is disposed between
25 wsaid each wide area side port and said converter and transfers frame

between said each wide area side port and said converter.

18. A virtual local area network connecting eguipment,
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