~ VIRTUAL LOCAL AREA NETWORK CONNECTI NG EQUI PMENT BACKGROUND OF THE
| NVENTION 5 Field of the invention The present invention relates to virtual

| ocal area network - (VLAN) connecting equi pment which builds up wide area -
VLAN, and. 10 nore-specifically to a VLAN .connecting equi pment . .whi ch, '
nekes, possr ble to relay VLAN-frame vvrthout taki ng off VLAN tag fromfrarre S
and™ to increase user- accommodat i ng capacity while persisting establi shed
network. 15 Prior Art In VLAN defined by | EEES802 . I'Q by. addl ng . ° o

i dent.i fication nunber  VLAN ID (VID) for identi fy| ng VLAN group and -

i nformation TPI D,,fﬁ{rwpﬂ miwrmmnﬂmmﬂx IGQNECT IHANEQEI MR R der _' ', o
portion. of the frane, 20.the frane.is rel ayed properly, . and is: transmtted;’{"',-
and received by only a-terninal belonging to the VLAN group “Both VID and i
TPID are collectively call ed VLAN tag. By using di ffer ent VID, "plural VLAN‘-_
can be formed independent | ys ERIREUNEIOD TR ETNGBWITOM AN, - Because ~ VI1) .
field within a frameis 12 bit Iength ‘about four thousand kinds 25 of
di ffegent VI'D can he- made. Nanely,. i's p035| ble to operate about f-our _
t housand' VLAN on one common. LAN.: V\hen VLAN is built up.  in each: rndepende‘-nt”
LAN,- even if sane VID is usedpu,allaoblt AN dmlvwaicalre expressed as.
di fferent. poI i cy VLAN domain). |nterruptr0n does ‘2. ‘hot. occur each ot her
In FIG 1, -a part of" VLAN frarre structure is: “shown: . The' VLAN frarre s ‘
provi ‘ded-wi th- desti.nation address fiel d 91, source address . fiel'd 92, and
type field.93-fhatpHéfese v dn ricmate fartase tcar'rd-rftmatlhépcﬁlp%??d’éﬁltw’?’ﬁ
TPIDfreId 93 and VIDfleId 95-adding to the normal - :

' (VLAN) cgnnecting equ:l.pment which builds up wide area VLAN, and.-. ;.,‘_‘

'”10"- more specif. ically to a VLAN connecting equipment which makes
| :poseible to relay VLAN frame without taking cff VLAN tag frcm frame.

'and to :.ncrease user acccmmodating capacity ‘while - persisting

B established netwerk

~In VLAN defined hy 1EEEB02. :LQ, by adding identification number

VLAN. ID {VID) fcr identifying VLAN group and in!crmaticn TPID for
classifying prctocol type of VLAN to a header portion cf. the frame.
20 ,. the frame is relayed properly, and is transmitted and received by _-
.' ;only a terminal belong:.ng to the VLAN group ' Both VID and TPID are_rl‘ E
cellectively called VLAN tag By ueing different VID, plural VLAN:- "
‘can be formed 1ndependently each cther on one ‘common LAN. Because_‘__;.
'- vIiD field within a frame is 12 bit length about four thousand kinds .'
25 lcf' different VID can be made. Namely, it is possible to operate ' .'
abcut four thousand VLAN on one common LAN. When VLAN is built up -

. in aach independent LAN, even if same VID is used in both LAN (these__ ':‘

- are expressed as different policy VLAN demain) ' interruptinn dees‘_'.'-ir L



frame. On the other hand, it is possible to connect plural LAN each other,
by formng a | arge scale network .provided with [long distance . transmn SS|on :
| i ne-and connecting Plural- LAN respectively w th this 10 | arge scale - '
network. Hereinafter, a network spread over one city area |s‘cal__l ed a’ .
regi onal- network, and a network. spread @ver. nationally-is called ii. w de_'
area network. By ‘intervening a wi-de area network, plural regi onal network
whi ch have got b%e:n cli;'t Jegnect: ed until.now can be i nterconnect ed. o
Accor di ng™? RS com‘rum catlon fraom each regional network to ot her SRR
regional netw%g ?EC B'feVLkRV\ﬁ!ﬁﬁe strwaseofl cohovoti nERYLVRAN. - -
confi gured regi"ona ne’tvvo k- w th w de area network,. prost\)z:_’emthat e\gcllj eee
over| aps of her. ka € Thd a@rdanis bl eTd MLARCUBAEI 3HET
oCCurs. I\gﬁgfq £€g’ Jei%dr:gshble&aggse t hat. VLAN which is built up-on a:
single’ re];g;I 23 92 ng & F163iaNg3 R tSaFE s ﬂSn‘dIrAldlv\tlr%thai gnl@u#‘ﬁtl&e,r

ot her rregi. ona et work, 1.f interconnection: bet vvee‘n rggl%glwm'} '_

net wor, t g Wi gs ﬁwafmtﬁwlld 86i sdddggi §hi yoooa
w | | bée IE§PQ§5§%F§§? ngtﬁhgl‘l’tgll S.VLAN.(for the distinetion,  ref erred_ tows_']-
" expanded ¥kﬁl§) defi ned by di fferent standard- from | EEE802." lQ PR
expanded. 6/ expanded VLAN: tag.i's: further- added, .t o"franme provi ded With S
VLAN tag.. EXpaagl,eqh\éLéE&;ti- Rahal nptlys (ijﬁeeimlé)}tcecommtaﬁﬂ-HFéﬁ- W8 %ﬁl?’%rs
connecting equi prent, TPI'D in expanded . VLAN: shows-a ki nd of :éxp anded “VLAN.: "
(manuf-act YL gk (O 9PT# St Vg UDsEFeNHcald nesmmssnbioaémtrh éeean%%?a“e
bet ween nétwor ks provided wi th different kind of ‘expanded VLAN- eich oti‘uer
5 In-FIG t%an%m‘i%rstidﬂ 1Eha%otddmiemem§ pénwaﬂdw‘!@mq‘ét

_ f .0] la.rge ecele network. Hereinefter, a. network epread over one eity .
area is called a" regionel network end a network spreed over;}q-:_'__if-»;'_'_.
-netionally is ca.lled a wide aree network By intervening a wide.__;'l:ﬂ_:_ :
h "erea network ' plural regionel network which have,not been_'_':
o interconnected until now cen be interconnected Acoording to this. o

15 | ‘communication from each regionel network to other regionel network" “;C; o

) becomes poeeible

However,_ in oa.se ofi connecting VLAN configured regional'_:-:.'i-'f_::_.'--‘_'-
| .netWork wi th wide area network, problem that VID overlepe with other L
,regional network (different policy VLAN domain) oocurs.“; ‘,:,Neme}.y,
: 20 'there may be a ca.ee tha.t VLAN which is bu:l.lt up on a emgle reg:.onal{ o
| anetwork ie using the same VID a.s VL_I.N which ie built up on other.‘,'}:'--{
._‘-single regional network, :Lf 1nterconnection between regionel"_';’___"
'-"-networks ie performed through a wide aree network dietinguiehing o

' ability will be lost. o ‘ | | | |

25 - Further, there is VLAN (for the distinction, referred to ae‘r- '
-"expanded VLAN ) defined by different etandard from IEEEBOZ._ 1Q-'
In -expended VLAN expanded VLAN teg is further added to frame’

N 'provilded .with ‘VLAN tag Expended VL,\N ie origlnelly defined by.'



f
‘Conparing with FIG 1, it is apparent that TPID field 101 and VID field
102 for expanded VLAN are. added..In order to solve these problems, in prior
art, as shown'in FIG 3, a.tag take on/take of f equipnments whi'ch take on -
and.take 10 off tag are |nsta| | ed at gateway of-a regional net-wor k- and a

wi de. area network; when the frame 111 go@s out fromthe regional’ netvvork
VLAN tag and expanded ULAN .tag -for the regional. network are taken off,

hen e e JAGSPURES LEL, LA N 2 g0, SEkpat ﬁeﬂrrtféenéé@w

for rredkby PR ﬁ CandTde area
net wor aﬁq}a%,.nsnavgﬁﬁ%t Pfe%%%gﬁe Ggéngpﬁaéﬁf’ité e%% %ftaﬂﬁtwa&tia

and:.i dent ea network. are en off, . and en
enters- | 'S 5o {t?ik ngg Wy zé/&ét}‘e{:EgbéﬁﬂeeﬁxﬂaedsékyLﬁ%tzeaetor;uth
regi onal r]k% en on. wever e.prior art-system-rt is. . .-

necessary | n e nments at both regional
net wor k. sr € a{%}@ )ij% auréaggxré@vg?g 6*‘%{5 ?ﬁé%egtg#sgl Ve ‘in the, pl acg V\,here S
each, 8 egi onaly Nglory Ssgenc?f dleDs ke AL 8D NBkpAEH VAN s sthfthe

connect i on between t he’ ta ake on/take off " equiprents, one VI.P.is.

al |, ocat e%gﬁ, q_.g, PUitePEreghonal, Pstx\ﬁﬁgrm?é phle 1o trlka on/oiakaaorin .

equi prents, tdent 1 “nunber ohe' w de -area-network i-s al [locatéd. to_“--- o

one -port f_q_f \th'q’fr% r@qﬂ&d%ﬁlﬁvté‘ﬂ t 2kge@n/ taKe of f ‘equi pnent a; \Wen

connect.i- ng ween fake on/take off equipments, nistake of- port
configuration ¢ %:d“a%'ﬁec i L ¥R eddd  i1depkibyi asr:nua‘eeahbnntne
wi de-ar ea ~-networ But I's. not easy-to. control to-connect. plural.

transmi S¥ Ratly Q‘itgv\%&at 6&/&%&% Qe bakepakhteavhRERNtakeOahi ghE take '
partner. -5 Further nore, in the prior- art. systern Tesponsi bility dIVI di. ng

0 off ta.g' ara installed a.t gateway ot' a. regional network and a wide DN

g '_,area network, when the rra.me 111 goel out from the regional network
| 'VLAN tag‘ and expanded VLAN tag for the regionel network are taken';'-_"-
o off when the fra.me 112 enters into the wide area network the frame

_'_113 ie formed by taking on tag and 1denti£ying number for the w:.de"_i_-‘__‘_

5 .V'area network again., When the f.rame goee out from the wide araa;t'-"r:"_:_7__:__1:,'_“:5
‘network tag and identifying number for the wide area network are.-‘: _‘:
.-teken off. and when enters :.nto the regional network VI.AN tag and

_.-expanded VLAN teg for regiona.l network ere taken on. : '_ |
‘ | However, in the prior art syetem, it :.s neceeeary to inetallt_‘-
20 tag take on/ ta.ke off equipments at hoth regional network side and
'wide area network eide reepectively, :.n the pla.oe where eachi;'-_"j.* i
rteOnal network :I.e connected to wide area network . | |
| Further. in the oonneetion between the tag take on/teke off_ e -_f;_
eqt:.pments, one VID is alloca.ted to one port of regiona.l netwoxkﬂi"j'- e
-2 side tag take Dn/take off equipments, and identified number for"ff‘."_f“.

,  one wide area network :.s a.llocated to one port af wide area networki':gi‘-‘_'.‘.

..side tag take on/take off equipmente. _ When conneoting hetween bothi f

tag take on/_take -off equipments.‘ mietake of port oonf:.guration



poi nt between the regional network and the wide area network is not clear,
Nanel y, proper connecting of regional network to .regional. network side tag- B
take on/take of f equipnment is carried out under respon5|b|I|ty of the o
regi onal network side. on the. ot her 10 haﬂd proper .connecting of mnde area,- '
network to wi de area network side tag take on/take off equrpnent

carried out under responsibility of the wde area network side. Fbmever E

it is inpossied aisgadehdng o VéEp%ﬁ%r%ﬁ#ﬂ%%ﬁtﬁnixﬂﬂﬂﬁﬂqrﬁ& Géﬁmﬁéﬂettﬁea o
take on/ ‘take off equipnments. Though the responsibility dividing 15 ornt

shown i n MeGweEK.s dPusn okt i ABertrli 8B8Y0CR 1 ARTNTSSi OFFP p&Fﬁ“ectthr

that responsibility dividing point is not clear. Further nore, i: ﬁF%l

1Q standartdansgdarsommpeth Peeveen Sashtgkeoon( fekosE %ﬂq“rié’ﬂws tor €
acconmodative-user is limted up  to about. four ‘thousand.  If this systen1|5';j]
appli ed t @aF&Eiedhwi de - 20 wi de area network,. i's.inpossible to.: SR
accommpdat e ‘al | -user desiring ULAN service. Fbmever if n g’ %

provi ded with BFEReF VpEe, f’H"eFHefR?r‘qrnEFEﬁW%'aESEPPﬁsi ii O%chiéadmg
al ready operating - regional  network: MDU|d:§ﬁ dj scarded, - 25 SUMVARY . OF - THE-
| NVENTI O\IPRﬁnGbPéth"’e@F‘ {tihe ﬁreé@éma% REERI T, 3nd t@%r‘b\ﬂ%é*’iﬂ%ﬁ“wr is
connecti ng-equi f ment whi.ch_nakes possibl e t.o ielay f-ranme, of  VLAN

wi thout tBRENGF AT t agNAREYS r RRECPHJCTRAEREIRESE: us"'e?gi%&%]onﬁﬁagPth t° :'-‘:""i
capacity -while t t abl i-shed twor k.. Acg f t ] G
Pt by B8 SR BREOTE U e'e%sw.oﬁ&%eﬁi g e, NG

ct 5. equi t t ‘“ﬁf‘f
ool onal RBERTASE BReRena Bt LeT s ot Tantira @8’%%%@” ?&eﬁ% Whe

-0 hand proper connect;ng of wide area network to wide erea network’tirféﬁ

side tag take 'on/take: off 'equipment ~ie carried out under_jfdljﬁ
lrr°°p°n51h111ty of the Wide area natwork eide However,}it'ief,-;;;
impoesible to detexmine responeihility of connecting between tagﬁjf:5~T
ftake on/take off equipments. Though the :ceponsihility dividingr“‘“JJ 

5 ) point shown in FlG 3 ie drawn at intermediate of transmiseion path, v :,j':

5this means that reeponeibility dividing point ie not clear
' Further more. in IEEEBDZ 1Q standard, because a’ VID field,iﬂ‘
is only 12 (twelve) bit length, acoommodative ueer ie limited up}*t e
to about four thousand I thie system ie applied to nationwide f;fﬂfﬂ
0 widearea network it is lmPOES].ble to accomodate 311 user desiring
 VLAN service However, if new etandard provided with widened VID;?"jtti
'rield for increasing capacity is introduced, already operatinger"*“'

'“regional-networkuwould bepdisca:ded,iwij:tf
26 . SUMMARY OF THE INVENTION

~An object of the present invention is to provide"VLAN:Vf-*f{

"connecting equipment which makes possible to relay frame of VLAN_e”lff



means for relaying frame fromregional side port to wide area side port and
fromw de area side port to regional 10 side port after converting virtua
| ocal area network identification nunber with reference to a table
provided wth previously registered correspondence between virtual | ocal
area network identification nunber in regional network and virtual |ocal
area network identification nunber in wide_ 15 area network; wherein said
table is further stored with correspondenée i ncludi ng regional side port
nunber and wi de area side port nunber, and franme destination port is

determ ned in.,accordance with _said table. 20 According to a second aspect
of the presé"f‘ftt%‘ﬂ'&en?lagﬁ{ng t REfe F¥Ipriramed vams rt aad | beal ingreaset week

connecti Ng RPSTRHBHYES 1 160 P h Sk ek y QN L de.por Qnrected to . a
regi onal network; Wi dler.%gr ealbsi dgyp{égtgigoﬁégé?gglpg %s&.ﬂa% - %’3% RSEWSHE - 25
neans for conver iaePrdimgiatol geafinsta asgtenr kof i deRt | pieSehON i AVERENH o)

regi onal ne st or I me received.at regional side port to virtual
| ocal area n\g%rm%r kRQi gace!:r#%cli%gt Fon Hobet iLPSRikie2bPaa HRAWRF K SAANecting
transm t tS5i n@qui@neeritr,armnipxisingle area side port; 30 neans for converting

virtual | ocal area&r:{et rk ,&dentification nunber in w de area network
stored in frame & é’i‘i%dsa?t SRR areannre¢eeof® aoregienal netwbrkrea 6

frams fromreg onal ol s pare Pt melelats Aokl R08H bhLPsRS or s

frame bet ween means for relaying frame from regional side port to
wide area side port and from wide area side port to regional

10 side port after converting virtual local area network
identification number with reference to a table provided
with previocusly registered correspbndence between wvirtual
local area network identification number in regional network
and virtual local area network identification number in wide

15 area network;

wherein said table is further stored with
corregpondence including regional side port number and wide
area slde port number, and frame destinatibn port is
determined in accordance with said table.

20 According to a second aspect of the present invention,
there is provided a virxtual local area network connecting
equipment, comprising:

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

25 means for converting wvirtual local area network
identification number in regional network stored in frame
received at regional side port to virtual local area network
identification number in wide area network and transmitting
said frame from wide area side port;

30 means for converting virtual local area network
identification number in wide area network stored in frame

received at wide axea side port to wvirtual 1loeal area



said port and said converter; 5 wherein said nmedia access controller is
provided with nmeans for storing port nunber to frame entered fromregional
side port, transferring frane to converter, and transferring frame to wde
area side port in accordance wth port number witten in the returned
frame fromconverter; and 10 wherein said.converter is provided with neans
for deciding virtual local area network identification nunber in wde
area network and transmtting port number in accordance wth receiving
port nunber and virtual |ocal area network& identification nunber in
regional network stored in the 15 transferred frame from nedia access
controller, returning to nedia access controller after rewiting frame

fromrecei wmay:wqut ndehed fardtdior uahuhbeal area AEGIGRKLI d@z@tbfdz‘kat | iy

nunber in reqgional.network { ecided virtual local area network
i dentificat |%‘ﬁa’?ﬁmb%‘?lﬁ‘91 %\?ﬂg gF%QengFﬁb‘r Fegienad wigdesmantin@mdrt nunber,

deciding virtual hagsd aRasdNCLMRELhIRRE 1L %Iél Q'} q:rs | pLadl cipeaéu{een

network and transmitting port nunber in accordance recéi Vi ng pof
nunber and VHFIABHOTH N aﬁ@-'adn@@m&ktﬁmntlflcatlon nurrber in w de ar ea

net wor k ored i a rr a from 25 access contr.ol.l
and ret u?gnl ng tomﬁ%eafrgcgégg '@%%{é %% sz?ft%?ngeﬂ}?? g% r BRRViASHh Wwith
recei vi ng pargarma ner s'ana:dlugrpuai: hmdde raran f}g&m@rgntgggal feGat | II@T%

in wide area hetwork to decided.virtual |ocal area network iden |cat|on

nunber in r SHIBhHTet woF RERBTF L BHs frAfMen o rRertesA andc sransf anyiag
third aspectfreimd heo Pe8eNhredY ¥HdONport in accordance with port number

written in the returned frame from converter; and
10 wherein 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 network stored in the
15 transferred frame from media access controller, returning to
media access contreoller after rewriting frame from receiving
port number and virtual local area n'etwork identification
number in regional network to decided wvirtual local area
network identification number in wide area network and
20 transmitting port number, deciding wvirtual local area
network identification number in regional network énd
transmitting port number in acecordance with receiving port
number and virtual local area network identification number
in wide area network stored in the transferred frame from
25 media access controller, and returning to media access
controller after rewriting frame from receiving port number
and virtual local area network identification number in wide
area network to decided wvirtual local area network
identification number in regional network and transmitting

30 port.



there is provided a virtual |ocal area network connecting equipnent,
conprising: regional side port connected to a regional network; 5 wi de area
side port connected to a wide area network; neans for converting virtual

| ocal area network identification nunber in regional network stored in a
frame received at regional side port to virtual |ocal area network

I dentification nunber in wide area network and transmtting 10 said frane
fromw de area side port; neans for converting virtual |ocal area network

i dentification nunber in w de area networke&tored in a frame received at

wi de area side port to virtual local area network identification nunber in
regi onal network and 15 transmtting said frame fromregional side port;

and nmedi a access Reabralihgr 43 o¥i ded Let¥esi-gagr POLL 8 O |
and wi-de area side and converter which %ﬁ?uglly conver?%efﬁggua?@+%%%?§n‘
area net wor kEREERt |45 cREPEAdeAum e intuadgi boaal netesr knabhdorks tamind ochhg

area netmorkqu9¥hgﬁ tiEEﬁgEEBQn ynber in wide area network; wherein said
medi a access control [ é ohnecied’to regional side port is provided with

means for transm reghgnalr aideepbetedochnemtedyitenal rdqieod aawmastier , and
transferrgng franﬁigntered fn8n1con£erter to corresponding 25 regional

side port? wherei %% A°FBdPA95CPREE EORPEGERE: oM ddds) anpannptwarlen

side port is provieesswi tdod r agshvbtRggl I APB-ERLET ed odA10M ¥i-dE aT8d Si.9e
to -converter, and transferring frame entered fromconverter to
cor r espondi NS A abien dpupBer. imBoregional network stored in a frame

received at regional side port to virtual local area network
identification number in wide area network and transmitting
10 said frame from wide area side port; |
means for converting wvirtual local area network
identification number in wide area network stored in a frame
received at wide area side port to virtual local area
network identification number in <regional network and
15 transmitting said frame from regicnal side port; and
media access controller provided between each port of
regional side and wide area side and converter which
mutually converts wvirtual local area network identification
number in regional network and virtual local area network
20 identification number in wide area network;
wherein said media access contreller connected to
regional side port is provided with means for transmitting
frame entered from regional side to converter, and
transferring frame entered from converter to corresponding
25 regicnal side port;
wherein said media access controller connected to wide
area side port is provided with transmitting frame entered
from wide area side to converter, land transferring frame
entered from converter to corresponding wide area side port ;
30 and



'wherein said converter is provided wwth neans for converting virtual |ocal
area network identification number in regional network and virtual | ocal
area network identification nunber in wide area network with reference to
5 table provided with previously registered correspondence between virtual
| ocal area network identification nunber in regional network and virtual

| ocal area network identification nunber in w de area network, and
transmtting frane to nedia access controller connected to transmitting
10 port to which frane is transmtted. According to a fourth aspect of the
present invention, there is provided a virtual |ocal area network
connecting equipnent, conprising: regional side port connected to a

regional networ k;whehfeim desi@a s686=POEL COONeptedikaqd Wide apgajaet vark;
converter which nmutually converts virtual |ocal "area network i1dentification
number in r &FORAC NG Wik Kt uAd doad) t aneal eedworkeal detwbf kcatitoni hiuediezon
number in wide ag wor k. 20 la_access controller_ which
transfers frame ge?&fe)g%tl saﬂlé%t‘g%? an Cisjai glé%ﬁl\? rt et OAtcortfisRy t FRYPER h
aspect of tHdeemtdddmat immemuniber thewsdes aeayirtatvaryi withl rbeeabnaketo

Cannect o 1 6y RO AL Vs (REFEISuF e brealstagspor cossnApehdancs a
Wi de area Dbetwaieh DPMEeATeloWalChrRY URLEWcERN G i\ i'ddtdlod ACRlnat €3y
regional network and virtual local area network
identification number in wide area network, and transmitting
frame to media access controller connected to transmitting
10 port to which frame is transmitted.

According teo a fourth aspect of thé present invention,
there is provided a virtual local area network connecting
equipment, comprising:

regional side port connected to a regional network;

15 wide area side port connected to a wide area network;
converter which mutually converts wvirtual local area
network identification number in regional network and a
virtual local area network identification number in wide
area network; and
20 media access controller which transfers frame between
said port and said converter.

According to a fifth aspect of the present invention,
there is provided a virtual local area network connecting
equipment, comprising:

25 plural regional side port connected teo a regional
network;

plural wide area side port connected to a wide area
netwerk;

converter which mutually converts wvirtual local area

30 network identification number in regional network and a
virtual local area network identification number in wide

area network:



30 network identification nunber in regional network and a virtual |ocal
area network identification nunber in wide area network; 8 nedia access
controller which transfers frame between said plural regional side port and
sai d converter; and nmedia access controller which transfers frame between
said plural wide area side port and said converter. 5 According to the
sixth aspect of the present invention, there is provided a virtual |ocal
area network connecting equipnent, conprising: plural regional side port
connected to a regional network; 10 pluraB w de area side port connected
to a wide area network; converter which nutually converts virtual |oca
area network identification nunber in regional network and a virtual

| ocal area networed itenhickiegat | 08, AHEDEE Wl’{!cﬂ‘? tandFed “efiA%
reglona

access cOntroIIers each of which is disposed between sal
side port af@iShiRdushl eFegionall sidanBestsandaseibetwosersaind each

Caen or i ch | o SRt a§teer M L1 Lo BT LERERRERR, £OMNE Qi Tihen
converter aﬁ@idnp%ﬂﬁa&swfdenﬁr@etmeée pard aadhsaudecah@%r&b&e port and
sai d coméerter. cordzlngDEtSCRéﬁTl Lgtgagg%c% Nt?l?e present invention,
there is provided a virtual 1local area network connecting
equipment, comprising:
plural regional s8ide port connected to a regional
network;
10 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 number in wide
15 area network; |
media access controllers each of whiech is disposad
between said each regional side port and said converter and
transfers frame between said each regional side port and
gaid converter; and
20 media access controllers each of which is disposed
between said each wide area side port and said converter and
transfers frame between said each wide area side poxt and

gaid converter.



The invention will be explained in nore detail in conjunction wth the
appended draw ngs, wherein: 5 FIG 1 .is an expl anatory .view show ng a.
structure-of ULAN frame. FIG 2 is an explanatory view show ng a structure-,- L
of - expanded VLAN franme, FIG 3.is an expl anatory view showing a-. : o
conventional network,- FIG 4 is an expl ahat ory view showi ng fi rst o
enbodi ment. of the 0 present invention. FIG 5 is an explanatory view -

showi ng-second enbodi nen is an- . o
expl anatory vi ew showi ngtBrn(r)Fr’Fgr %ﬁqﬂ'ﬁfﬁ?"ﬁ %ﬁ%#zogjmé&qsgg equi prrent

accordance wi th an enbodi ment- of the present 15 invention. FIG 9 is an SR
explanatory view shovm ng.- | D Converting table used in an enbodiment of the . - -

5 el AT ST S
err:bodl rrentwqbt?‘ t yarpe%egar?f %%an%% @?@(@{%1 i g an ‘expl anatory view. < -
fh?rd“gngzzﬁaezrfé;ﬁrheﬂ A AR L
Eh Shovt n9 B 3 LYo ) 9?%&2%%#*3%5%8 %%Bﬁé@iﬁdf o
EREFERREDVEMWS Pr ef erred errbodl rrent S. of the present L nvent i on WI I b

e ..

_ FIG. 3 J.s an explanatory view showing a conventional network . 'ff.'-'.f- e

" FIG 4 is an explanatory view showing f:.rst embod:.ment of. thei'*‘-‘-"
L0 .present invention Sl .' B
| | FIG 5 ‘18 an explanatory v:.ew showing second embodiment offf"-"i
‘the present invent:r.on.,- i i | » | e
| F’IG 6 is an explanatory view showing inner structure of VLAN__"'
connecting e‘Zi‘-'lipment: :.n accordance wi th an embodiment of the present f}i =
f'-’_—l,'5_”finvention | L | | | L
| FIG ? is an explanatory view showing ID converting table used__-f
:in an embodiment of the prcsent invention.-- : e ‘ V
FIG. 8 :I.s an explana.tory view showing rewritlng of frame used':? o
', in 'an embodiment of th.e present invention._-l ‘ L .'
20 _ : FIG Sta) and FIG _ le) are explanatory viewa ahow.zng ID,:V
.‘ “‘converting tables used in another ombodimant of the presontl._'_':"l ’
",Linvention | | ” o Lo B
FIG 10 is an explanatory view ehow:.ng inner structure of VLA_N i
f.'connecting equipment in accordance with third emhodiment of the s
""25_7'_'.present mvention | | | o | S | ’ '
N - FIG. 11 is an oxplanatory v:.ew showing inner structure of VLAN |
connecting equipment in accordance with £ourth embodiment of the }‘--\‘ o

- ,,present invention '



5 expl ained in conjunction wth acconpanying dramﬁngs. VLAN connecti ng

equi prent _in accordance with first enbodi ment ~of the present invention is
shown in FIG 4. ULAN connecti.ng equipnent it, lbis: connectlng bet ween -
reglonal network 2a, 2b and wide area network ‘3 respectively: The VLAN - .
connecti ng eqU|pnent 10-la, Ib operatestdﬂlonvert VID in regional netmorkl»,,__
2a, 2b stored. in the frame received at the- reglonal side port toVMIDin . %
wi de: area network 3, ‘transm.t the frane fron1the wi de-. area side part,

convert VID in wde area network 3 stored in the frane received at-the, L
wi de’ area side port . to VLD in regional networ k -2a, 2b, and: transn1t the - °
15 frame fromthe regPERSRIBTFON, Tﬂﬁ]ﬁﬂﬁiggﬁan§¥§QRﬁ 8 hetwork 2a is

in Tokyo anot her regional network-2b is.in Osaka, ' Tokyo head office of - -
Conpany- A is: connected to Tokyo networ k 2&, ‘Gsaka branch OfflCGOf -Conpany . -

AP Y00 o S B SRV A (L RN
C DB b A eCt'ivne'rﬁ"a%°lboﬂ§§ﬁyai\°?fh5'r§§§;ﬁgngf%?ﬁegav.L?Nx] Nl
I?/'; %{%&y? rer_ﬁa? 'y %Q?@gg%@%ﬁﬁw%3&@?‘7‘%@%ghéﬁi}gkﬁfﬁaﬁmﬁ% 2
Furt’;_'h,'e_._r_ |n or %%E?E(Fa?in? “-ﬁ rrré gﬁg flg};‘

Rﬁéw/{f.ég?q&oﬁp%% 58, L oot Egtégéno%ffﬁﬁgfe’%%ﬁ ”a"Ea e
barne: Vel S5Q40abE Ml EAﬁQEérgSﬁtS@?gY%T%ﬁgcﬁf@ el c%“?ﬁ"%s

i's Ox@loola-rhfﬁeoperates t'.o convert VID :i.n reglonal network 2a,.2h stored

in the trame received at the regionel eide port to VID in wide area
network 3 tranem:.t the frame from the w:.de area eide pozt' ‘-"ORVert__‘;f}:_' o

T VID :Ln wide area network 3 etored in the f.rame received at the wide;-,_;,’:._'

.f‘area side port to VJ:D in regiona.l network :a. Zb a.nd trensmt the- o

i_j'L5“ frame from the reg:.ona.l aide port

In FIG 4 ‘one regional network Za :.s in Tokyo, enother reg;oﬁa]_ f“.'::-j,::,

‘ '_‘T'network zb is- in OBaka. ‘I'okyo hea.d off:ce of Company A ie connected‘“{;'f':-:-[_j};_

i _‘.':'to Tokyo netwo::k 2&,. Osaka branch ozfice of COmpany A is conneoted”f'gfj_i'?‘:i"'

o to OBaka network Zb, and Tokyo network 2a. and Deaka network '2b are

30 connected to national network 3 through VLAN conneoting Equipment;f-‘-; ARSI

; 1. 1b respeotively., B : R a

o Companr A is uslng expanded VLAN in eaoh regional network 2:., ; e

| 2b, VID of cOmpany A in Tokyo network 2a. is x, and VID of Company

, A in OEaka network ab is3z. Accordlngly. I.'.ho fra.me transmitted from .‘ e

72‘5 ' -TC’kYO head office becomes expanded VLAN frame in FIG 2 in Tokyo

.‘network 2a, X. ie stored in vID field 102 of expanded VLAN tag’. -

Further, in order to relay the f.ra.me to oaaka branoh off.ice in Oeaka o

; -notwork 2b Z muet be stored :|.n VID field 102 of expanded VLAN frame.



5 Ethernet types are stored in TPID field 101 of expanded VLAN tag. In

addi tion, Ethernet .is registered trademark. in this system when Tokyo head.
office transnits the frame, '~ then expanded VLAN tag is added in Tokyo
network 2a. Xis stored in VID field 102 of expanded VLAN tag, and 0x9100
is stored in TPID O field 101. - When Toky61netmork 2a side VLAN connecting =
equi pnent la receives this expanded VLAN frame, X stored inviDfield 102

is convertAe,(a thDY,Qp%ﬁq%lﬁhJPé&ilﬁégwaQﬂ 1§ gonverted to Ox8100, |
and the expanded ULAN frame is transmtted to national network 3. This -

expanded VLAN feaigh g¥f | ip¢hrdle Otk 0at Rbkn 204 LPLaT (AN L wRRes! TBEyo
equi prment -1b. Wth. respect t 0, expanded VLAN frane received fromnational

net wor k 3he%abeﬂefeweaio39581sleoie&fbb CORM it 6 16 & e il ahpaeeeuevtﬁnY-_
stored in VID field to Z, convert =~ value.stored i.n TPID field 101, and

transmit tgeeuexwdedié&%eékewenhehowﬁdaetm%@d) {hi sxexpanded &Mae
frame can be recei ved by 20 Osaka branch office in Gsaka network 2b: .

Accor d§ NgE¥nelri@ tf t?rﬂes heanspbreadif romd daud daad off ueeaaaEdbeLwceaged;ﬁ -
by Osaka branch - I ce. 'Even though there is expanded VLAN user._whose VI.D.

1S %in  Pnakadietee,k ERnerdt 1 Rdgid nekepencientemiri) D i n Tokyo network
2a, -pri‘or-art duplicati.on. probl'em does not -occur. 25 -second:-enbodi nent  of

the" present | n\tanthea wbtehe #KphareRgo hi{adxl\bﬂnﬂoectregemﬂuepmwi’dwe

21b shown i'n FI G5 'has M'D. mul tiplexi.ng function: Simlar . to FIG 4. one::"ﬁ"

regi.onal - nhewekpaﬂaedl SLAN 'El'é)#yi)s #IDédein negdmeleumwmla 22k is etrored
OCsaka; . Tokyo network -12 . 22a and- Osaka-network 22b..are connected to:
nat i onal -hatwoD Ifi&aitmﬂ.@)ughf b pdhded EAN mggeqanﬂm:l.dzctd.s Atbred in TPID :
respectively. ‘Further, in- addi'ti on-to Tokyo-head office. of Conmpany A . -~ %
Tokyo. theatiield telof Wl&mm‘niyy@ netwdus]o z:wrmie:be e\{t-.!tbb c‘ﬁnqertrﬁetg\mdumntand

i naddl tion -
o la receivee this expanded VLAN frame. X etored 1n VID field 102

'.‘1s converted to Y, 0x9100 etored in TPID field 101 is converted

j.to oxa1oo and the expanded VLAN frame 1s tranemitted to national e

‘networktB-.‘ Th:.s expanded VLAN frame arrives at OSaka network 2b'-:_ R

5 "'side VLAN connect:.ng equ:.pment 1b With respect to expanded VLAN &

,frame received from national network 3 Oeaka network Zh eide VLAN

3 "‘*connec t:.ng equipment ib, conVerte Y stored in VID tield to z convert‘ o L

' value etored in TPID field 101, and tranemt the expanded VLAN frame L

to Oeaka WWUI‘R 313 This expanded VLAN £rame can be received by - T

20 _Oeaka branch orfice in csaka network sh Accordingly. the frame )
| | r‘,transmitted from Tokyo head off:.ce can be received by Osaka branch-‘ B
.. __office Even though there :.s expanded VLAN user whose VID is x in'

- Osaka network Zb this VID ie 1ndependent of VID in Tokyo network:
2 prior art duplication problem does not occur |
| 25 | Second emhodiment of the preaent invention will be explained
. VLAN connecting equipment 21a, 21b shown .'i.n FIG '8 hae VID‘
mult:iplexing funct:.on Sim:.lar to FIG. A, one regicnal network 23a'1 o

. is :.n Tokyo another regional network 22b is in OBaka, Tokyo network,



5 to Gsaka branch office of conpany A, Gsaka branch office of Conpany B is
al so connected to Osaka network 22a. I n each regional network . 22a, 22b,

conpany A and Conpany B bel ong to independent VLAN group; . VID of CorrpanyA

in Tokyo network 22a_is X,  VID of Conpany B in.- Tokyo network:is P, VI.D:
of - Conpany A in OCsaka network. 22bis Z; 19 and VI D of Conpany. Bin. Osaka

network 22b.is Q VID of conmpany A and VI D of Corrpany Bin natlonal networ.'k L

23 are Y respectively, In the present i nvention, VIDAn :national . network

23 i s def %fadand OBWkB BetErrk 2 2bat peconrgict edubd me tiltmal N DVORK Scthopagh

networ k. 22a; - 22b. Concretely, GVIDis 16 bit tength 6 while conventional =
VIDis 12V61A1N |eergwpti8u:aaebiwenf:| é’llerpra)lh dEGSP#ﬁtﬂ-EEEBOZ chgn@mnlynlzjg
bit, a part of GVIDis stored in 4 bit- in user-priority and CFl..
(her ei naf 2ddigdsay tredokyo" berAcefficei of dCoppanyded T YEErsRd . oﬁt;;ce of
Accordi ngl y; considering only VID field, - VID of Conpany-A and VI D of :
Conpany BCappaa¥ Boiper W*:wcmm?okm aﬁaweeﬁpaay BRRantn additicn

be'identified by pri/f described -above,: is .called VID
rrultlg]emﬁ § %thmqlbOﬁﬁgFeae%ma %P %amma&fw&#&en‘gfcﬂcgmany
nunber  of _ GV n W de area network 23 arger.‘than VI'D. in:regdi onal “riet work =
22a, 22b. BW]%ﬁlé%FPnBFCﬁFF/%Flosaf]ﬁaePﬂt?’grgg?%at(-,IdlFB"B\/‘F%?‘ %a{me“é' k,
conventlo I about: 25 SI Xt fl ve thousand GVIL.D ca be' used.

o ey OR3a, A Chuban eésfgl aB¥oR D HhATD £ wdFeeﬁ@ger—bWM Froue
voluntar f TPID d n|n 9l oba ide, equi nthlssstem ‘
rhen o g PR 8:—8?1“?55?03'0%5 RySrar $hgR3l 254 igqxfﬁ B e Loppate; |&v94

Tokya et ARRe558%EpEE' G 8. ciﬁﬁﬁ PR R S e

Four ) g orf ol (PbLar®s fn SoaBRLSENSER B85 Lu0G (00 Shown m.th‘e

VID of campany A end VID of Company B in natienal network 237{".;;1'-;.?,

rare Y reepectlvely ‘In the present :.nvention,, VID in national',"_':-

‘ network 23 ie defined a.e GVID which is larger digit number than‘_':_-‘;";i':","-"::-'

o '.'.:VID in regional network 223 22b Cc:ncretely, _GVID is 1.6 bit length‘”‘j’-.,i o

: B wh:.le conventional VID ie 12 b:.t: length Because VID field prov:.ded'

""_‘in IEEE.'EOZ 1Q ie only 12 bit. a part of GVID is etored 1:: 4 bi.t.

'fin user- prlonty and CFI (hereinafter descrihed as’ pri/CFI") field SRt

provided in IEEEBOZ 1Q Accordingly, considering only VID field

VID of COmpany A and VID of Company B appear to be same. _ but cOmpanyﬁ'ff_" ;"'

0 a and Company B can be 1dentified by pri/CFI field Ae described":f_»'ﬁ__-f’_';f":”jf:

L ‘a.bove it is oalled VID mul tiplexing function to increase ca.pac:l ty

- \.°f VLAN bY providing digi!:. number of GvID in wide area network 231

- .larger than VID in regionel network 22;, 22b H’hen 4 bit of pri/CFI -
fJ.eld 15 allocated to GVID, 16 times of convent:.onal.rnamely about
25 . 8Sixty- five thoueand GVID can be used Further 1n order to inereaee o
GVID dlg:.t number, it is poseible to use voluntary bit of 'I'PID..::__' .
-depending on global e:.de equipment | | . | | -

. In thie eyetem, when Tokyo head office of Compa.ny A tranemits E .



5 of Conpany A Nanely, GVID of Company A is expressed as 16 bit by adding
4 bit to Y (12 bit) OCsaka network 22b side ULAN connecting -equi prment 21b_ .
whi ch received thi's VLAN-frame from nati-onal network -23"converts GVID of
Conmpany A'to Z which is VID in Gsaka network - 22b-and transmts to Osaka -
network 22b. Accordingly, Osaka branch 0 &flce of . Company A can receive-
the frame from Tokyo head office .of Conpany A Further, when Tokyo head

e %VLAW&%?UER 3%%%"@@@%3& ._
&7 SRS Ao RS o
e
ootk 5&:"““ i1 P it U iR
S AL T AR il
Sng\ggl IrrgntlgI %"nﬁne iTﬁgs%nt r?iven)?‘l:)ggw corrprlnglq:'ﬁ%g p?%%cﬁﬂ @?ﬁg‘;aa {l%%g?e%
(o 720 YIS RS SEER R ARVt b ey
port 32 agq’ E%W:tc% oﬁé_np Y %d’ﬁk éc gagew n¢QANEG! PEpt Pur gﬂ&g@aﬁ%%wrk‘;;

network “and port.s are e area: net wor

provided wiihy égneﬂ &Pﬁs@%&k’&”ﬁ@_ﬁ&o% mst %%ccaeifnrga@ a’ehﬁa m&

fromthe port. transferrlng It
0 office of Company A cen receive the frame from Tokyo head office-:f';,'-

.f"of company l

Further, when 'I‘okyo heed offz.ce of CQmpany B tranemits the.

'_frame, VID of VLAN frame becomes P. 'I'ck.vo network 22e side VLAN' T

connecting equipment 21a oonverte this VID of VLAN frame to Y, and‘

LB "”'-"determines 4 bit (not shown in the figure) based on GVID of Company]

'-_B.-: 'rhe numer:.cal value expressed by this 4 bit is of course'"‘,'-‘_;'_-if,fj;,_"

‘_different from it of Company A.; OSaka network 22b eide VLAN

'-,'connecting equipment 211: wh:.ch recexved this VLAN trame from

K 'national network 23 converte GVID of. Company B t:o Q which :.s VID _- M

20 in- Osaka network 22b and transmits to Dsa.ka_network 231:

: :'Accordingly, Osaka branch office of Company B can receive the frame'

: j‘f.rom Tokyo head - off:.ce of Company B. .

VID converting procedure 1n VLAN connecting equipment will

' be explained As shown in FIG 6 VLAN connecting equlpment 31 in :
25 -acoordance Wlth an embodiment of the present invention comprismg,

‘ plural port 32 allocated to reg:.onal network a.nd wida area network

- converter 34 wh:.ch mutually converts VID a.nd GVID, rand HAC 33 which

"'tre.nefors frame between plural port 3_2_ andccn_v_erter. 34 . lPorts #1_ SRR



5 converter 34, and function of forwarding the frane to the port 32 in

accordance with port nunber (transmitting port nunber) witten in the .
returned frame fromthe. converter 34. For exanple, as ‘shown' in FIG 6, the-
frame 35 which comes fromthe port #1 to the MAC 33 is added port nurrber R
"P#1" next to SOP field |ike the' frame 44 10 and transferred to the. -~ .. .
converter 34. On this occasion, check cord (CRC) val ue may. be changed by o

Ll A

GVID 15 r’?&ntercatrf's‘fn‘f?l‘ﬁ‘g ?)o?’fe%urr‘rﬁ’ég Fsed on recei vi ng ‘port- nunmber and " .
e 1 Pnatr NG G PRLERGAGEE ch RERF LR or I B e Tr L
RSN P TR SR e AT A R P S R
S Sy S e B A B W,
COH\S/eI’tI n\gigt%%Pg \AHQ% Qgggr%ilgﬁtate V'S é]{ o(rtér(?%%%ﬁn%/hg kP written B

nformat i gp &g %rgeﬁeeﬁ%ewrﬁmsr g deiarmn ag. 'Pofoan%rﬁl gargﬁeg%

shown in regiona de” area ne

compr ! 'sggiiaig"' oSty e A ‘hhuprﬂ‘er@%% %’#‘Et%“"é S R
T Seexth%oee%yf&e&apgpg “EHPef%irgé‘)as

TPID, -pri conver Ling, t-abl e shown.'n
- 0 - -and transferred to the converter 34 On this occaeion, check oord

{CRC) velue may be changed by calculation,' hut other field muet

|rrent s; o

. not be chenged In addition, SOP :r.e a code showing head of paoket. S

_ DA ie a destination address, ,a.nd SA ie a source address.., S

'I'he converter 34 ie provz.ded with functions of deciding GVID_‘_ll.'_._

-_,{5 end tranemitting port numher based on receiv:.ng port number end,‘-

' __VID etored in the transferred frame from MAC 33 returning ta MAC

':,33 after rewriting freme from receiving port number and VID to "

5 _‘_deoided GVID and transmitting port, deciding VID end trenemitting' :-

‘pcrt number ba.sed on receiving port number and GVID stored in the‘_-

20 - _trensferred freme from MAC 33, and returning to MAC 33 after”,.ﬂ'_:f’i*ff-

ewriting frame f.ro:n receiving port number end GVID to decided VIDVQ‘-
_land transmitting port " | ' R

Meane for realizing these converting functions .the converter- : '

| '."'34 is provided with iD converting table which coor:dinntelyr stored_‘:' .

25 :regional network -8ide informetion and wide area. network side

_ infcrmetion 1D converting table ehown in FIG 7 divides regional- LT

| network eide end wide a.ree network :ide into right -and - lert‘:',----':

. respectively. _ The regional netwcrk ‘side information compriees--:'7'



i

(i), (ii), (iii) and (iv) are witten. Regarding these enbodinents, 5
renewed contents of the frame w-ll be explained wth referenc-e,. to FIG. 8. .
As shown in the case (i) in FI'G 8, the port nunber. ":P#3" and- VID"'5""
stored frane is entered to converter 34. In this frame, pri/ CFI .- RETCR
considered to be 40x0", since this framelbs provided .0 fromthe reg| onal
network side, thi's data is not: used ~The - converter 34 refers to ID"

‘88?2?22;” &téj?f’%éf' Rof ke Vbl FEPECrah PoRe g o Bhelty %ﬂﬁiﬁgt%"
"10" Crl tOx1" d
DIt opt i REeod RESTERGRG. SRR hh Saduany oty e 7@@%—6 sg?n%”tv i

gigﬁ%;éesi&t&r nSfﬁfiBy }alﬂéﬁhr%?"# ?Xgiggsﬁ%%é‘ SfRdn @ﬁ@d(ﬂfmﬁ‘?ﬂ%"ﬁ%%?
(r:](l;nvgterP gh i J:3s ]‘gé’-? lsvciFaﬁEO‘%(ﬁ:Zjb'ﬁﬁ'g %f alaifla&:r‘ie tasr%ﬂ“ﬁ‘ﬁlments':.l.
WD d rgﬁﬁﬁeﬁgéﬁﬁbﬁﬁhg°ﬁeﬁ&ef¥£&de 1754 hpaRiRg "’?ﬁhp%*%”’g@ 3__“?' :

"PH3Y g ID"6" are.. written-to the: frarre Transferrlng of . prI/CFI """
not neces 5 Y, because it i's. not: used;. but- "'OxO“' |s witten in 25. thls

case. At the S?%gs{é%ﬂ;\?/ejf% %%%\éhat(% %F?Cf@nsg er, TBEQtfﬁ %é}@xp&rﬂﬁ)"&{@

"0x8100". And nges val ue- cal-cul at | on e case-

(i) was. eg;gbat.geds)gggga f?gmgegg wﬁﬁ‘te?ﬁ&"‘gokooﬁbgftéraﬁ 16:ny§ﬂfr¥ﬁ@;

and the caSée-(Ti) was:explarne e W de area_network S

ent er ed, Bgyeeehlgaésngne@ahl £8058/ 900U ndd LAl Pdee 'i'st&ﬁ?déa

reversed reverse. case:
0 from the regional network oide. this data :.s not used The converter‘__;-:

) .”..34 refere to ID converting toble in FIG 7 with respect to porti

| _.number and VID. and obta.:.ns wide area network lide informat:.on L'_fi"_}i
“'And port number "P#S"' VID "10" and pri/'CFI "Oxl" are written to ;
'the frame As explained above. 16 bit obtained by combiuing VID

15 "and pri/CFI iz GVID. At the same t:.mo, the oonvertar 3( transfers-3:;?7-,_1,,.'-‘.
"TPID from "OxBJ.OO" to’“0x9100" | And toe converter 34 changes CRC

”-value by calculat:.on

As shown in the oa.se (ii}. the port number :"r#s"- v:n *i'o:-?'_z'
"_aand PIJ-/CFI "Oxz" stored frame is entered to converter 34 This
' 30 _frome is come £rom tha w:.de area network 'I‘he converter 34 reteroi’lﬂ-;:;.‘
. to ID converti.ng table w:l.th respect to port number and VID..and
'obtains reg:.onal network side informa.tion. ' And the port number": E
“P#B" aud VID "6" are written to the frame Transferring of pri[cE‘I
is not neceseary, because it is not uaed but “OxO"“:.s written j_n
25 . this case. At the same t;me, the converter 34 transfers TPID from
| "03"-9150’ t:o' "0::8100" " And the convarter 34 changes CRC value byr‘.'-
-'calculation o i S ” R

The case (i) was explained when the regional network side ﬂra.me DA



(a), when the port nunber "P#5", VID "10" and pri/CFl "Ox1" stored 6 frane
is entered to the converter 34, the port number "P#3", VID "5" stored
frame is -output. Conpari ng the case (ii) and the reverse -case of U), it.

understood-that VID "10" is appeared in both cases but t he i-denti i ficati on o |

is fulfilled by pr|/CFI In the case (iifg, the port-nunber "P#1", VID .

1130000 and the . 0-port number "P#6", VID "45", pri/CFl" "0Ox1"are converted" E

each other. tn the case (iv),-the port nunber " P#1-, VI "31 0" aiad the =~ ..
port . nuniwes eRtstedvi Brd3xde cage /(Gh) WBErexpleingd, en&r,e_a
and TPI D "0x6100". and TPI D "0x9100"are converted each ot her “\Wen the
convert'i ngepwocksside wesvenvepedy ByH Bdfh FaBE 4% &?ﬁdxﬁeﬁerﬁvq% °é9h8,'
t he ‘operation will be explained as.follows. . |1D.conyertj t abl e .of “Tokyo .

net wor k 2RhesadeowLin E:Iﬁmeﬂ:ticmgTQV@(ﬁﬁﬁﬂTen?°Ela"P§Pegt a g’% RET R ?rﬂﬁm‘i’%lo I
FIG '9-.(a) ID converting table of Osaka network: 22b’sij L connect i g
equi'prent (211awhen the AT hsmbes SRERA ,Y]Itp:, r1°” 9n, b?r’j%ﬁg @\Iﬁr'g Q-, ed
transnitted by Tokyo 20 head of fi ce of  Conp A becones AN T b

conver®t i n§remp t§ epbexedehpcFle PepRvERtF . 3'</1L'AI\F1'?:"’E)rl‘f?e"'c‘i| Stfui prent %fg

and “transmitted to national network 23 frémpart . n
be Y and: pEf/emred frane iymutnytan FPRRRTERFCTR® ﬁBPP E’%l/i F%L%\% r%v\éEQe L

2 d f e
et ndant, RE Vb 4 b S e o e ;X@a% S RbpRately %gtﬁ’lo”

-can recei've this frape:,  Furt

f T k h d
of fice: of‘:Eﬁﬁﬁahthtﬂécoﬁé§t‘3‘Eiﬂaﬁi8ﬁeil%sr'r'e 3’33{% g egf‘lﬁ/@h o yo eﬁtaerls
t. #3 VL-AN t 21 t
SAMNGI a L A IR L e R A e r*%td sHe

Ibgﬁs Lf&é&ggﬁ@ggg ﬁggg”quzggf ygqéai/e@fnnw-fnsauhm@nnnh aeqer._

In the case (iv), the port number ‘“P#J.“ ' VID-"BIGO" and the port

o number 'P#4" vio '3200'; pr:./CFI 'DxZ" are converted each other.

*end TPID “Oxeion' and TPID "0x9100 are converted each other. f':; RN

B When the converting proceee ot ebove jVID is appl:.ed to a.n"i gl

15' - embodiment in FIG 5,_ t:he operation will he explained as followe

D converting tahle of Tokyo network 223 oide VLAN connecting'“:

| 'equipment 21e :.s established as- shown in FIG 9 (a) ID converting f*_::

‘table of Oeaka netwcrk zzb eide VLAN connecting equipment 213. is"-1

‘-establiehed as’ shown in FIG 9 (.‘o) The frame tranemitted by Tokyo_

20 _".head off.ice of COnpeny A becomee VLAN frame hy converting VID tof"i L

be 'th,." enters port #3 of VLAN connecting equipment Jie,'_, a.nd'-",

: transmitted to national network 23 from port 7 by conv'erting VID

) __A"'to be Y a.nd pr:./cr-‘I to he 1. 'rhis VLAN frame entere port #7 of. VLAN SR

connecting equipment 21b and tranemitted to Osaka network 22b from : '

25 port #1 by cenverting VID to be Z Acccrdingly Osaka branch office T

| ._of Company A can receive this f.’rame Further, the frame trensmittedlﬂ

‘_"'5by Tokyo heed office of. Cmnpany B becomes VLAN frame by comverting e

’vID to be P, enters port #3 ot VLAN connecting equipment 21‘u.and,, et



port #1 by converting VID to be Q Accordingly Osaka branch office 5 of
Conpany B-can receive this franme. Third enbodi ment of the present invention
wi | I be expl ai ned. - VLAN conneeting equi pment-71 shown in FI'G 10 - = -
conpri si ng, pl ural = ‘regional side port 72 connected to"regional network, S
plural wide area side port 73 connectedl¥o wi de area network, converter 76 .
which: .0 mut ual'ly converts VID and OVI D, MAC 74. vvhrchtransfers frame .
bet ween l; Gf i e 2

tptytmetecr =2 ﬂg@toﬁt& ngeflar; zfyrgrggpao 4§ t,g e384 M8eLovrn

whi ch trans ers frame between plura

convert ery 46, NAGH &4 ttxerrevwet PR hTtywq m%dgteggk*‘@o%’jv eﬁ%’fﬁ

to the frane. vvnrcn1 ﬁteredfromt regl ona epor

transferrbaﬂnlaf:tﬁ.ﬂ? éﬁf@ﬁg&gtﬁr 7§ndaﬂjaﬁéﬁfttgd't Ogﬁﬁw or nu%&s ff&ﬁm o

to the regiona e port’ 1 n accordance Wt
tt 7 :

W B funds *Eq*%%?é?ﬁger%é%?v BY Bco CONAd S rsﬁlvﬁ.g’%ﬁ Faich'd ffj@ e

W de gr ea‘,?; ‘gﬁﬁg{‘?da%g‘ﬂdt‘ %r;gtv%r rt'hri% %(re'rrte to the- Converter 76, and :

function rwa the frame to. the w de area network -side port in:

accor dance vi tfnibg @Rk n%dmr&eero% W?‘L?%%cén“t tsvtﬁt%ﬂeditraee J,rﬁgt@fn*te

converter 76. ~Fourt.h enbodi ment nect.ing e rrent resent '.'f"

i nvent i oryg gy ShoNRe & i 5L Ge ﬁit%mmts-ri%%&:?%%eg fmle

provi ded wi t h -MAC-84 -and -MAC 85 respectively, between eac regr onal sr%e
port 82 Ganpesies §0asabeRad2 ream&eedc&ee@eraﬁan debwddld, RAMEA) weeeh

wi de -ar ea st de-port ‘83 connected to w de area- ‘network and converter - 66.:

Because: siasd sRee pb st T Poaad et d &1 dedlbyh Gty G E&&%&tey-ewwn'ﬂch
becones possi-bl e for. the converter - 86 to.identify por't “nurrher - jrrespecti ve.-
8‘; r]ham dwarula:mer rctweerts Mbhﬁi& GWQQ“M)Q: tbewznq_rﬁ tEHH'BQErerEHlﬁ‘e i:fe%’ifﬁen s
sequen Y, 7 e
_,tplural of reg:.onal s:r.de port 72 and converter 76, and mc 75 which _3;-;.',_ -

J.f‘transfers frame between plural of wide area. e:r.de port 73 and
| | _converter 76 MAC 74 ie provided with funct:.on of a.d.ding the port
| number tc the frame which entered from the regional side pcrt 72 oy

l5 - :and trensferring it to the converter ‘76 end function of forwarding:i; : _‘ :i,lg:‘rj_f"-’;':t

“ ‘l],the frame to the regional network eide port in accordance w1th the.j“-:'.';'_".' |
. | -"Port number written in the returned frame from the converter 76.
MAC 75 ie prov;r.ded w1th function of. a.dding the port number to the 3
R frame which entered from the w:.de eree side port 73 and’ traneferring _ -

'.20.' it to the converter 76, and function of forwarding the frame to : R

T _.‘the wide a.ree netvork eide port in accordance with the port number

ﬂ"'-‘written in" the returned freme from the converter 776 | "
_ Fourth emhod;ment of VLAN connecting equipment of the present

7 inventlon ie ehown in FIG‘ :|.1 'I‘h:.s VLAN connecting equipment alf‘ji“"k

| 25 is provided with MAC 94 and MAC 85 respectively, between each E
| regionel side port az connected to reglonal network and converter o "

.,'_fas end between eech wide area s;de port 83 connected to wide aree '

network and converter ‘86, Because eech port is provided with



becones unnecessary for MAC 84 and. MAC 85 to wite the port nunber 5 to
the frame entered: fromregl onal 'side part 82 or wde area-side.  port . 93
Accordingly,. MAC 84 is" enough’ to be provided with function of " IR AT
transferring the frame entered: fromthe r Bgl o,nal 'Side port 82 connected to fﬁ'
the regional. network- t o the. converter nd-function of “forwar di. ng the ERRE
franme entered fromthe converter 86 to the 0 correspondl ng. regi onal e
networ K, angd NAaE&s 'bﬁtceﬂeeghctti@eb.? Pi @\ elRfheslpbl sibaet fon tife converter -
transferri ng the. frame' entered fromthe wide area side port 83 connected . .
to the wi G a3 NAIMEK dortf hra¥eiteesdctdve bEnbtirdware tonweﬁ.dumgonhe
frame-entered fromthe converter. 86 to the correspondi.ng regional
networ k. RueHie FéadBE9MERe bbrunneppesaiy the: ftrlaeeconcensequeﬁtiv._zt
rewite the port nunber, therefore, the converter.86-is engugh to - be:. " - =
provi ded \uetdbn{émqiﬂmem:qh feanMact 84 \A1a Mut 89l Eheer:htettﬁee porftonumber
exanpl e, when. .the frame entered to: MAC 841 from regtonal .si.de'poit #1,
MAC 848 tranthey firiee entRréid Eebhyregibhrlcepierserc €2 cﬁﬁwitc'ﬂeearenved.der Sl
86 provided wi th | D converting table which coordinately stored. regional:
net work snpfteu B Qr B & OB LAGLY, dr@Beais eebwgmton:eep:wbdeemm funct:.on -
det ermi nes. GVI'D and transmi-tting port . -nunber-based. on Vi'D: storedin the
frame trars Etrﬁaeﬁﬁemn‘dﬁ&tﬂafljfram ermemezbtfrmr feheuregd odiadc BideNRPEY BBom
MAC 841 whi ch is-25 transferring source, “of the frame, rewites VIDin the--
frame to dﬂ:&izﬂdﬂé&do%@r@iﬂbnﬂanaprzmt\e n‘l'reaqenverms Btomésg)‘enathgnt )
det et mi ned transmitting poert: nunber. For:exanpl e, when detérmned "
transnittiofg porvandtber the iErandcesbaredt Frofs thencenyertas ﬁﬁarﬁeﬂ 19het 0
MAC. 852, and. MAC 852 forwards the franme transferred fromthe converter 86>
to wi-o@ ammaimq:nmg regmeeesnemeukammsyaeriwmpnghumbpeeeeﬁtde»ﬂc

bet ween each .
w:.th function of tranefernng the frame entered from the wide area

side port 83 connected to the w:.de area netwcrk to the converter
-86, and function of forwarding the frame entered from the converter'_:”‘ —
86 to the corresponding regionel network. Further, it becomes'f??‘l__..:A":"Vi"l

LE _ unnecessary for the converter 86 to rewrite the port n“mber'-f_[f,i'-f_.:“

" ‘therefore, the converter 85 is enongh to be prov:.ded with function"'ff

VTWhich converts VID a.nd. GVID each other._
For example.' when the f.rame entered to MAC 841 £rom regionalf' P

s 'side port #1 MAC 841 tranerer the fra.me direotly to the converter-lf'f‘i-:--_rz'
20 1.8‘6, ‘the converter 56 provided with ID converting table wh:.ch
| V'c°<"rdlnately etored regicnel network side infometion end w:.de aree_:; S :
network side information. determines GVID and trenemitting Port‘.“-{""‘ L

' number based on VID etored in the freme traneferred from MAC au
'and reoeived port number diecrimneted from MAC ey which ie"-.-'_-.: s

2 ‘ftranSEErring source of the frame,. rewritee VID in the frame to: '3‘
determined GVID,. a.nd transrere the frame to. MAC correeponding to ,:. o

o determined trensmitting port number E'or example, when determ:r.ned 5

R transmitting port number is #5 the converter 86 tranefere the f.rame‘_



port and converter respectively, it becones unnecessary for MAC 5 to wite
port nunber, and for.converter to read port nunber in frame and to rewite

port- nunber during converting Accordingly, it becomes possi bl'e to ‘decrease - -

frame relay process. As expl ai ned above in-detail, because conventlonal
VLAN was . objected to only independent r&gional network .and skills

necessary. .10:for interconnecting different policy VLAN domain each other

was. | acking, therefore tag take on/take of f equi pnent was r.e UI red in
appl yi ng' te wikdesaReaandt MACK 854c FomWangia d-hieh e Tanes S0 F 2o &

VLAN tag content could to be converted each- ot her for regi onal purpose and-g_ _
Wi de- ar eacptivpeserwBshdot wisde ag eaf fBl\ﬂ_%mqtéFg :’tag take 15 on/ off equr prrent_‘_. -

becane. unnecessary. .Accordi ngly, maintenance of g take. on/of UI
becane unneceseerdreeenﬂbeémrbbv PyOVéIﬂWEliﬁgd%Rﬂqﬂe%&‘éﬁebﬁ ‘éﬁ? qparf"
convent i onal ULAN, :because VI-D digit nunmber was lLinmted; there

that it isadkf hindukcbnve raeso mesERcS Ial s dit haganesy uanF%”’e“rVrr(?Wafc'rf &ﬁé“e

area network. I'n the preseént invention, since GVID provided n ed'\":"_
B dutiiet 1%?{%%2"@

di gi t Gwurberwi steipedt namgernmmerfoefceeeertear%ée
i ncrease of ‘di-git nunber is to be . -covered wt ri /. CF
convent i oaafll Fopreawide aBOTE | BERPST F‘HFéFﬁaﬁ%ﬁ'p%tt&?gngmgcé’l%'d‘@gﬁgd|

i ncreases 16 tines. . VI D used :257i n. VLAN of " al read yer si-sting regl onal -

network chacbmesspassdbicessr decreafa HERR IR ai OS2 q'—'urther i the

present.invention; since- 1D convertin

'correspondenceiﬁsGFEQﬁéﬁéﬂeEngeuéédng?‘fﬁut%ﬁ?"'ﬁﬁe %%Y/%%{‘G% v%”&?l % -
mai .nt enance becones easy.. Further nore, .in .the; g{w&? éa dwﬁ['i%grn&c%e@%‘ig,

part nurrbebJ F§teésﬁ%ﬁﬂﬂéﬂ1’eﬁd%%’?@%?Bﬁzﬁgi§w %ﬁ

ea Si

0 'for interconneoting different policy VLAN domain each other wa.e,_’_

flao}cing._ therefore teg take on/ta.ke off equipment wee requ:.red in

'applying to w:.de area network According to the present J.nvention, SRR

'-"'since VLAN tag content could to be converted each other for regional . R

'“purpoee and w:.de area purpose without taking off VLAN teg, teg take ST

15 B "on/off. equipment hecame unneceeeary Acoordingly, maintenance of L

',tag take on/off equipment became unneoeesery. and reeponsibility"j-,i_’:,

f';d:.viding po:l.nt hecame cleer

In conventional VLAN, because VID digit number Wae limited ', SRR

‘there was fear that :.t is difficult to acoommodate all uaer deeiring‘ e

20 : service in wide area network In the present invention. since GVID_ S

: provided with increased dig:.t number is ueed lerge number of user

-'ean be accommodated.. If the increaee of digit number ie to be

"'covered with pri/CE'I wh:r.ch :.s conventionally prepared as priority.’i\

.information etoring field. capaoity increases 16 times “VID used-.."_ P

25 din 'VLAN of already pereisting regional network can be used

suocessfully without mod:. f:l.cation

Further, in the preeent imrention, since ID converting table"."' =

Cin which VID/GVID correepondence is registered is ueed f.or mutual Lo



3

respectively, and adding of receiving port nunber and destination 5
determ nation by transferring port nunber-are carried out in MAC, . frame
transferring path between regional: side and wide area side can be
establi'shed in-the table. The present invention.exhibits superior effects.
:as follows, (1)-It beconmes possible to 2@l-ay frame of VLAN without. taklng
off .0 tag fron1frane '(2) It becones possible toincrease user =

;accommodatin ac it per5|st|n st abl i et wor k. AIthough-
it he i nvenf?® eﬁ& nHe@% 3&?&%@5 ré?pecﬁ%l C%mse&segel cl‘l‘f:l enbodi nent and

clear disclosupe, the appended 'g;q@es 10 oA b0 BEnkRUSGLE Bl AT DS

:are.to be consFP |cat|on and a

P St PEEnb ke yt?ga’(&)ﬁﬁ? ”eﬁer%f%é) D6 i 18% ?ia"'wrf gAY
‘CLAIMED | S: 1. | .
gbVSEtXFaEPﬁ f%%i:?&eoaf nelag! tngloggg‘ttﬁﬁ‘ﬂbﬁguims’tinatdion_ N

conprlshnﬁes%eF confect &d regional network; —w de R
rom 329?%%%‘3'@?%%@%%%’ (oot €F BE AN Moo dRRBaCotaRchay O MATE
‘o region 3'9'?%%%?&6?@%3 CORELLLD0 HELBLl OFSle Al PRiaRTes Wde

|dent|f|cdf n-nu erence pr-ovided with. preV|oust

registere %ﬁ%éeé ngpsﬁeaemeep eVihbial "oca' _arefa.netwk

|dent|f|c i.on nu I .onal’ net wor

in;_itag from frame
'7“ewhile peraisting established network

':‘specific embodiment and clear dlsclosure.,the appended claims are

Liherein set forth

The present 1nvention exhibits Buperior effeots as follows;ﬁtf- o

:c: ¢’) It becomes possibie to relay frame-oi QLAN without teking o#flieﬁoi
4 ':“":(2) It becomes possible toliooreaee user_accoooodating capacityﬂ-iff-ﬁ

Although the invention has been described with respect tot:f'“'i
”i5 not to be thus limited but are to be construed as emhodying all»'_i':

modification and alternative constructions that may be ocourredgeftrff

to ane skilled in the art which fairly fall wi thin the hasic teaching’_,_'_



and virtual |ocal area network identification nunber in wide area network;
15 wherein said table is further stored with correspondence incl uding

regi onal side port nunber and wi de area side port nunber, and frane
destination port is determned in accordance with said table. 20 2. A
virtual |ocal area network connecting equi pnment, according to claiml1,
wherein: said virtual local area network identification nunber in wde
area network is provided with larger digit nunber than said virtual | ocal
area network identification nunber 25 in gegional network. 3. A virtual

| ocal area network connecting equi pnent, according to claiml1, wherein:
further includes neans for recalculating and rewiting 30 check cord at

the end of fyme whesrgaygpvirgtual |ocal area network identification
nunber is converted. 22 4. A virtual |ocal area network connecting

equi pnent,- conprising: regional side port connected to a regional network;
w de area side poft .co ed w. de area netywrk; 5 neans for
converting J?TtugfIéﬁéﬁﬁéﬁea?ég?gorﬁreﬁdeﬂFFVPE i GRTRGFSENT n SBGIRTIFAIE
net wor k storesanpridimge received at regional side port to virtual |ocal

area network identificatiop nunber in wde area network and transmtting
said frame from [ITE-WEL 814R BOFE; cennaehnd tor acsevdenadgnetwowkl; | oca

area network i denfdd i£add 0fi B BSE | BoihdErBRERL"E WRRK SLRLCH N ki

means for relaying frame from regional side port to

wide area side port and from wide area side port to regional

side port after converting wvirtual local area network

10 identification number with reference to a 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;

15 wherein said table is further stored with

correspondence including regional side port number and wide

area side port number, and frame destinatiﬁn port is

determined in accordance with said table.

0 2, A wvirtual local area network connecting equipment,
according to claim 1, wherein:

said virtual local area network identification numbex

in wide area network is provided with larger digit number

than said virtual local area network identification number

25 in regional network.

3. A wvirtual local area network connecting equipment,
according to claim 1, wherein:

further includes means for recalculating and rewriting

30 check cord at the end of frame when said virtual local area

network identification number is converted.



received at wide area side port to virtual |ocal area network
I dentification nunber in regional network and transmtting said frane from
regi onal side port; and 15 nedia access controller which transfers franme
between said port and said converter; wherein said nedia access controller
I's provided wwth neans for storing port nunber to frame entered from
regional side port, transferring frame to converter, and transferring 20
frame to wide area side port in accordance?#®ith port nunber witten in the
returned frame fromconverter; and wherein said converter is provided with
means for deciding virtual |ocal area network identification nunber in

wi de area nefwor kRandirtaadn foiced pexemunisrwork acemmmaretn?5 @b hpment
receiving pogéméggggﬁ and virtual local area network identification nunber
in regional networ §Péred in the transferred frame from media access
controller, returnegjohal sedeapadtesorRtidedd & éﬁféﬁiéﬁawiﬁéEW?éﬁ?nE
fromreceiving poré nunber agg virtual |ocal area network identiftication
30 nunber in regi %haF AECROPROFOPAEE FOPNAGtahIte e ide earematawrdek ;

i dentific&tion nuadghsi N gMLde : k ansn f.t4 ng_port nunber
deciding virtual |ocal area 23é6§2’$\%§%}3@{ deﬁ????%%tic?nrgén#nbe?gﬁﬁ rerb?r%'f%#k
net wor k and 19¢mlrkhd €2t hgnporanbrinbdn i negionalanvetwoth rseeeied NGnpPFtame
nunber and i ogal twark identification nugber  in wde area
net wor k stcwiéﬁ%%&? eg?rg%éﬁ%?%édg%é%n??%hnﬁ% ﬁiﬁgﬁagcgg§§lc&mﬁQM4%§W°¥km
returning toidetifbczeten aonbeal |t aiaerdﬁaﬂiﬁéEbeEaﬁﬁdfH%Qﬂé%ﬁf%g%ﬂ

PO NUTDer 5 08 HAd4 ok LG o8 2oL SR e 11 et on nuroe T

10 means for converting wvirtual local area network

identification number in wide area network stored in frame
received at wide area side port to wvirtual local area
network identification number in regional network and
transmitting said frame from regional side port; and
15 media access controller which transfers frame between
said port and said converter;
wherein said media access controller is provided with
means for storing port number to frame entered from regicnal
side port, transferring frame to converter, and transferring
20 frame to wide area side port in accordance with port number
written in the returned frame from converter; and
wherein said converter is provided with means for
deciding virtual local area network identification number in
wide area network and transmitting port number in accordance
25 with receiving port number and virtual local area network
identification number in regional network stored in the
transferred frame from media access controller, returning to
media access controller after rewriting frame from receiving
port number and virtual local area network identification
30 number in regional network to decided virtual local area
network identification number in wide area network and

transmitting port number, deciding virtual local area



area network to decided virtual l|ocal area network identification nunber
in regional network and transmtting 10 port. 5. A virtual |ocal area

net wor k connecting equi pnent, according to claim4, wherein: said virtual

| ocal area network identification nunber 15 in wide area network is
provided with larger digit nunber than said virtual |ocal area network

I dentification nunber in regional network. 6. A virtual |ocal area network
connecting equi pnent, 20 according to cla3in4, wherein: further includes
means for recalculating and rewiting check cord at the end of frame when
said virtual local area network identification nunber is converted. 25 7.

A virtual |omgiwerlea DaeneykicaBaost i NelRows: p”gﬂh rdRHAS! "e el§gkonal
side port connected to a regional network; e are e por connect@g

to a wide ar zf‘q?é"tjv'&)trll@g Reahs H@rbeBHntar tacngamamwl wild:d:al raceﬁvﬂﬂgv\@ﬂftBO
rogional o Go Hort Talu LAt AR ocu by BECRer e (R FTEserERShupbaben

regi onal side port to virtual |ccal aréa ne
wi de area néfwovkdanaresansetvorkg stbrehi dnf rare & ok Wedeodr eer ghele £Ramt |

nmeans for C %grtl \ngtluﬂo area nefwork identification nunmber in
wide area netmor ore& |ﬁ:f95éﬂ&§ Tr ec¥VedtE VTR HRTar B8 sadipor actess

vi rtual |ocabnama15rneami< rd@&ht&h@atf%@UHPSﬁ g%c.fe%%%_;a'paﬁé‘“ﬁ{llﬁba”d
transn1tt|ng %ald frame fromregional "side port;

virtual local area network 1dentif1catlon number in wide

area network to decided wvirtual local area network

identification number in regional network and transmitting

10 . port.

5. A virtual 1local area network connecting equipment,
according to claim 4, wherein:

said virtual local area network identification number

15 in wide area network is provided with larger digit number

than said virtual local area network identification number

in regional network.

6. A virtual local area network connecting equipment,

20 according to claim 4, wherein:
further includes means for recalculating and rewriting
check cord at the end of frame when said virtual local area

network identification number is converted.

25 7. A wvirtual local area network connecting equipment,
comprising:
regiorial side port connected to a regional network;
wide area side port connected to a wide area network;
means for converting virtual local area network
30 ddentification number in regional network stored in a frame
received at regional side port to virtual local area network

identification number in wide ares network and transmitting



medi a access controller provided between each port of regional side and

w de area side and converter which nutually converts virtual |ocal area
network identification 10 nunber in regional network and virtual |ocal area
network identification nunber in w de area network; wherein said nmedia
access controller connected to regional side port is provided with neans
for transmtting franme entered fromregional side to converter, and 15
transferring frame entered fromconverter 24 corresponding regional side
port; wherein said nedia access controller connected to wide area side
port is provided with transmtting frane entered fromw de area side to
converter, afdidr fwefer fnom fuidlee Abeniiledpd+OM converter to

correspondi ng w d@ area side port; and wherein said converter is provided
with neans for cOnvarti n%o’?/i r CRRAVATIEAT ar ¥arhuahor ki ¢eieht i farmest | one bwoblkr

in regional nééneikiandivhn hikdlbdr0G hdentification punmber
in wide area network with referencgﬁ% O@I€§b$gé%?%\%it§'e%5kwE{Eﬁ’rperé\/’lrbU%I grame
regi stered chbPrespefdente whdeweanesireude |port atea wetwosk local area

i dentificatige:pypper ;i regianal petwork and virtual |ocal area network
i dentification nunber 1:dr%nvﬁl?é ar ea?rpnet %F'E?ran&rt r ahSFi PRRAg FEtMorie tand
medi a accesstﬂc‘%immi)tténgcaamécfedmof&w&@gﬂd’m Pad dp-highyfrane is
transmtted. 25 .r§ec}f‘a\/i rtual | ocal area network connecting equi prent,

according to claimr2wisraSF SaRETellegaridcided  batweenoréach port of

identificatizegivmwder side and wide area side and converter which
mutually converts virtual local area network identification
10 number in regional network and virtual local area network
identification number in wide area network;
wherein said media access controller connected to
regicnal gide poxrt is provided with means for transmitting
frame entered from regional side to converter, and
15 transferring frame entered Ffrom converter to corresponding
regional gide port;
wherein said media access contrbller connected to wide
area side port is provided with transmitting frame entered
from wide area side to converter, and transferring frame
20 entered from converter to corresponding wide area side port;
and
wherein said converter is provided with means for
converting virtual local area network identification number
inr regional network and virtual local area network
25 identification number in wide area network with reference to
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, and trangmitting
30 frame to media access controller connected to transmitting

port to which frame is transmitted.



5in wde area network is provided wwth larger digit nunber than said
virtual |ocal area network identification nunber in regional network. 9. A
virtual local area network connecting equi pnent, 10 according to claim?7,
wherein: further includes neans for recalculating and rewiting check cord
at the end of frame when said virtual |ocal area network identification
nunber is converted. 15 10. A virtual |ocal area network connecting

equi prent, conprising: regional side portsgonnected to a regional network;
wi de area side port connected to a wide area network; converter which
mutual Iy converts virtual |ocal area 20 network identification nunber in
regi onal network and a virtual |ocal area network identification nunber in
regional network and a virtual |ocal area network; and media access

control l er which &ravgfeualf r dmealet wamn sRitddor t éﬁﬁhéﬁﬂf&§ong§&%§ﬁ n5
11. A virtua&cégggknarga nitﬁﬁ{k connect,ing equi pnment, accordingt c?a|h1
10, wherein:“sard convert &2 JalW&§5€H€§rts‘virtual | ocal area network
i dentification nushed iwirFagHONALCESE a i g . local ,area

R CeR e S ea R o RRBE P EE B 4B rhe

net wor k i entifiqg&%on nunmber in w de area netwo

provi ded Wi tTh Pré&f od&Ey fEFivsid ells c prosiptedient ehbelawpsr viibyal hagsdr

26 area netwywdk Ldeptifi Lpn er reqi.onal, network_and  virtual
| ocal area network identi??%%?i&% nunﬁ%#g?n Lk facttiridacion number
in regional network.

‘ 9. A wvirtual 1local area network connécting eguipment,
10 according to claim 7, wherein:

further includes means for recalculating and rewriting

check cord at the end of frame when said virtual local area

network identification number is converted.

15 10. A virtual local 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
20 network identification number in regional network and a
virtual local area network identification number in regional
network and a virtual local area network; and
' media access controller which transfers frame between
said port and said converter.
25
11. A virtual local area netwerk connecting equipment,
according to claim 10, wherein:
sald converter mutually converts virtual local area
network identification number in regional network and
30 wvirtual local area network identification number in wide.
area network with reference to table provided with

previously registered correspondence betwsen virtual 1local



area network. 5 12. A virtual |ocal area network connecting equiprent,
conprising: plural regional side port connected to a regional network;
plural w de area side port connected to a wide area 10 network; converter
whi ch nmutually converts virtual |ocal area network identification nunber
in regional network and a virtual |ocal area network identification nunber
in wide area network; 15 nedia access controller which transfers frane
between said plural regional side port andessaid converter; and nedi a
access controll'er which transfers frame between said plural w de area side
port and said converter. 20 13. A virtual |ocal area network connecting

equi pnent, acear dietgrdrk CEabAt 1€ cWRBES MNhyumBd nv. tuall
converts virtual |ocal area netmé?k i%ﬁh???@%%figﬁlﬁﬁé%géngg %ﬁ@éﬁﬁ and
network and V¥Friddl 1erad @keR nowebwak déieintiichtdam oninbeinber Wide @hde

area networ ka¥id hagefgrgnce to table provided with previously registered
correspondence between virtual |ocal area network identification nunber in
regi onal network and virtual |ocal area network identification nunber in
wide area nefwork. 27 cad A}vir ual |ocal area network connecting
equi prent’, - conmprt si FtF FPRhr at OFBYi 0AXEAs| Aty comRREnD eqwipuet,
comprising:
plural regional side port connected to a regional
network;
plural wide arxea side port connected to a wide area
10 network; |
converter which mutually converts wvirtual local area
network identification number in regional network and =
virtual local area network identification number in wide
area network;
15 media access controller which transfers frame between
said plural regional gide pert and said converter; and
media access controller which transfers frame between

said plural wide area side port and said convertexr.

20 13, A wvirtual local area network connecting eguipment,
accoxding to claim 12, wherein:

said converter mutually converts virtual local area

network identification number ip regional network and

virtual local area network identification number in wide

25 area network with reference to 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.



5 network; plural wide area side port connected to a w de area network;
converter which mutually converts virtual |local area network

i dentification nunber in regional network and a 10 virtual |ocal area
network identification nunber in wide area network; nedia access
controllers each of which is disposed between said each regional side port
and said converter and transfers frane between said each regional side
port and 15 said converter; and nmedia accEss controllers each of which is
di sposed between said each wi de area side port and said converter and
transfers frame between said each wide area side port and said converter
20 15. A virtual local area network connecting equi pnent, according to

claim 14, rein i veyter. nutual ly converts virtual |ocal area
net wor k id\é,fr)itt%l 'ficrhat is‘gin&n%%eg?%ajr et bl Retverk aranngsting: usQuiseent ,-
- area networ kedngemnitdifriec:at i on nunber in wide area network with reference to

tabl e provided w th E@;eviou.sly regi stered correspondence between virtual
| ocal area net ffenti99 A3 bon FiiDerpoFt r egbonattadt wopk andregichaal

| ocal are&a melvwRydk,; dentification nunber in wide 30 area network.

plural wide area side port connected toc a wide area
network;
converter which mutually converts virtual local area
network identification number in regional network and a
10 wvirtual local area 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
15 said converter; and
media access controllers each of which is disposed
between said each wide area side port and said converter and
transfers frame between said each wide area side port and
said converter.
20
15. A virtual local area network connecting equipment,
according to claim 14, wherein:
said converter mutually converts virtual local area
network identification number in regional network and
25 wvirtual 1local area network identification number in wide
area network with reference to table provided with
previously registered correspondence between virtual local
area network identification number in regional network and
virtual local area network identificatien number in wide

30 area network.



