
;e3e\J.6dTsanar~a~d~ VIRTUAL LOCAL AREA NETWORK CONNECTING EQBIPMENT
BACKGRODND OE' TFi$ INVENTION 5 Field of the invention ~~Amro~um The
present invention relates to virtual local area network (VLAN) Connecting
equipment which builds up wide area ULAN, and 10 more specifically to a
VLAN connecting equipment which makes possible to relay ULAN frame without
taking off vLAN tag from frame, and' to increase user accommodating
capacity while persisting established network) 15 Prior Art In ULAN defined
by IEEE802 . 1Q) by adding identification number VLAN ID (VID) for
identifying VLAN group and information TPID for classifying protocol type
of VLAN to a header portion of the frame, 20 the frame is relayed properly,
and is transmitted sad 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   2 not occur
each other. In FIG. Z, a part o VLAN frame structure is shown. The VLAN
frame is provided with destination address field 9i, source address field
9~, and type field 93 that are same in normal frame, and further 



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 other.
by forming a large scale network provided with long distance transmission
line and connecting plural LAN respectively with this .0 large scale
network. Hereinafter, a network spread over one city area is called a
regional network, and a network spread over natioaal7.y is called a wide
area network. .By intervening a wide area network, plural regional network
which have not been interconnected until now can beinterconnected.
According to this, 15 communication from each regional network to other
regional network becomes possible. However, in case of connecting VLAN
configured regional network with wide area network, problem that VID
overlaps with other regional network (different policy ULAN 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 uexpanded
VLAN") defined by different standard from IEEE802. 1Q. In expanded ULAN,
expanded vLAN tag is further added to frame provided with VLAN tag.
Expanded VLAN is originally defined by   .. 3 manufacturer who afters
connecting equipment, 2PID in expanded VLAN shows a kind of expanded VLAN
(manufacturer pxoprietary function) . It is impossible to interconnect
between networks provided with different kind of expanded vLAN each other.
6 In FrG. a, a part of frame structure of expanded VLAN is shown. Comparing
with FTG. ~., it is apparent that TPiD field 10l arid VID field l0a for
expanded VLAN are added. 



In order to solve these problems, in prior art, as shown in FIG. 3, a tag
take on/take off equipments which take on and take 0 off tag are installed
at gateway of a regional network and a wide area network, when the frame
111 goes out from the regional network, VLAN ~ tag and expanded VLAN tag
for the regional network are taken off, when the frame lla 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 Exams goes out from the
wide area network, tag and identifying number for the wide area network are
taken oft, and when enters into the regional network, ULAN tag arid
exganded ULAN tag for regional network are taken on. However, in the prior
art system, it is necessary to install ZO tag take on/take off eguipments
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, iri the connection between the tag take on/take off eguipments,
one VID is allocated to one Dort 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 equipments,
mistake of port configuration   4 causes mismatching of VID and identifying
number ir1 the wide area network. But, it is not easy to control to connect
plural transmission path between tag take on/take off eguipmente to right
partner, 5 Further more, in the prior art system) responsibility dividing
point between the regional network and the wide area network is not clear.
Namely, proper connecting of regional network to regional network sido tag
take on/take off equipment is carried out under responsibility of the
regional network side. On the other a hand, proper connecting of wide area
network to wide area network 



side tag take on/take off equipment is carried out under responsibility of
the wide area network side. However. it is impossible to determine
responsibility of connecting between tag take on/take off equipments.
Though the reaponsibiiity 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 IEEE802. 1Q standard, because a vID
field is only i2 twelve) bit length, accommodative user is limited up to
about four thousand. If this system is applied to nationwide :0 wide area
network, it is impossible to accommodate a11 user desiring VLAN service.
However, if near standard provided with widened VID field for increasing
capacity is introduced. already operating regional network would be
discarded. 25 SUMMARY OF' THE TNYENTION An object of the present invention
is to provide VLAN connecting equipment which makes possible to relay frame
of vLAN   5 without taking off tag from frame) and to increase user
accommodating capacity while persisting established network. za accordance
with this invention. there is provided a virtual local area network
connecting equipment) comprising, regional side 5 port connected to a
regional network, wide area side port connected to a wide area network, and
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 virtual
local area network identification number with reference to table provided
with .0 previously registered correspondence between virtual local area
network identification numberin regional network and virtual local area
network identification number fn wide area network. ~n accordance with this
invention) there is provided a virtual local axes network connecting
equipment, Wherein, said table ie L5 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, In accordance with this invention, there is
provided a virtual local, area network connecting eguipment, wherein) said
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   6 local area network connecting
equipment, comprising, regional side port connected to a regional network)
wide area side port connected to a wide area network, means for converting
virtual local area network identification number in regional network stored
in frame 5 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, means for converting virtual local area network
identification number in wide area network stored in frame received at wide
area side port to virtual local area network 0 identification number in
regional network and transmitting said frame from regional side port, and
media access controller (MAC) which transfers frame between said port and
said converter. In accordance With this invention, there is provided a
virtual. local area network connecting equipment, wherein, said media
access L5 controller stores port number to frame entered from regional side
port, transfer frame to converter, and transfer frame to wide area aide
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 andtransmitting ZO 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 local 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
receiving portnumber and virtual local area networkidentification number in
wide area network stored in the transferred frame from media access
controller, and returns to media access controller after rewriting frame
from receiving port number and virtual local, 



5 area network identification number in wide area network to decided
virtual local area network identification number in regional network and
transmitting port. Zn accordance with this invention, there is provided a
virtual local area network connecting equipment, comprising, regional aide
4 port connected to a regional network, wide area side port connected to a
wide area network, means for converting virtual local area network
identification number in regional network stoxed in a frame received at
regional side port to virtual local area network identification number in
wide area network and transmitting said L5 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 side port to
virtual local area network identification number in regional network and
transmitting said frame from regional side port, and media access
controller provided between each port of regional side and wide area side
and converter which mutually converts virtual local area network
identification number in regional network and virtual local area network
identification number in wide area network, In accordance with this
invention, there is provided a vireual 25 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 network identification number in
regional network and   8 a virtual local area network identification number
in wide area network, and media access controller which transfers frame
between said port and said converter. In accordance with this invention,
there is provided a virtual 5 local area network connecting equipment,
comprising, plural regional aide port connected to a reg~.onal 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 .0 number
in wide area network, media access controller which transfers frame between
said plural regional side part and said converter, and media access
controller which transfers frame between said 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 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 identification number in regional network and a virtual 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 said converter, arid 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.   9 HRIEF
DESCRIPTIxaN OF THE DRI~aPINdS The invention will be explained in more
detail in conjunction with the appended drawings) wherein: 5 FIG. 1 is an
explanatory view showing a structure of VLAN frame. FIG. 2 is an
explanatory view showing a structure of expanded VLAN frame. FIG. 3 is an
explanatory view showing a conventional network. FIG. 4 is an explanatory
view showing first embodiment of the 0 present invention. FIG. 5 is an
explanatory view showing second embodiment of the present 'invention. FIG.
6 is an explanatory view showing inner structure of VLAN connecting
equipment in accordance with an embodiment of the present L5 invention.
F2G. 7 is an explanatory view showing ID converting table used in an
embodiment of the present invention. FIG, 8 is an explanatory view showing
rewriting of frame used in an embodiment of the present invention. FIG, 9
(a) and FIG. 9 (b) are explanatory views showing ID converting tables used
in another embodiment of the present invention. F2G. 10 is an explanatory
view ahowxng inner structure of vI~AN connecting equipment in accordance
with third embodiment of the 



25 present invention. FTG. 11 is an explanatory view showing inner
structure of ULAN connecting equipment in accordance with fourth embodiment
of the present invention.   10 DESCRIPTION OF T~iE PREFERRED EM84DIMENTB
Preferred embodiments of the present invention will be 6 explained in
conjunction with accompanying drawings. VLAN connecting equ~.pment in
accordance with first embodiment of the present invention is shown in FIG.
4. vLAN connecting equipment la, 1b is connecting between regional network
aa, 2b and wide area network 3 respectively. the VLAN connecting equipment
0 la, lb operates to convert VID in regional network 2a, Zb stored in the
frame received at the regional side port to V~D in wide area network 3,
transmit the frame from the wide area side port, convert VID in wide area
network 3 stored in the frame received at the wide area side port to VID in
regional network Za, Zb, and transmit the l5 frame from the regional side
port. In fIG. 4, one regional network Za is in Tokyo) another regional
network 2b is in Osaka) Tokyo head office of Company A is connected to
2okyo network 2a, Osaka branch office of Company A is connected to Osaka
network 2b, and Tokyo network as and Osaka network ab are :0 connected to
national network 3 through VLAN connecting equipment ia, lb respectively.
Company A is using expanded VLAN in each regional network 2a, 2b, VID of
Company A in Tokyo network Za is X, and VID of Company A in Osaka network
Zb is Z. Accordingly, the frame transmitted from 



25 Tokyo head office becomes expanded VLAN frame in FIO. 2 in Tokyo network
2a, X is stored in VID field 10Z of expanded VLAN tag. Further, in order to
relay the frame to Osaka branch office in Osaka network 2b, Z must be
stored in VzD field l02 of expanded VLAN frame.   11 And VID of Company A
in national network is Y, Further, Ethernet type in expanded VLAN group to
which Tokyo head office belongs is 0x9100, and Ethernet type in expanded
VLAN group to which Osaka branch office belongs is 0x8100. These 5 Ethernet
types are stored in TPID field 141 of expanded VLAN tag. In addition,
Ethernet is registered trademark. In this system, when Tokyo head office
transmits the frame, then expanded VLAN tag is added in Tokyo network aa. X
is stored in VID field 102 of expanded VLAN tag, and 0x9100 is stored in
TyrD 0 field 1Q1. When Tokyo network 2a aide VLAN connecting eguipment 1a
receives this expanded VLAN frame, X stored in VID field 102 is converted
to Y, 0x9100 stored in TPID field 101 is converted to 0X8100, and the
expanded VLAN frame is transmitted to national network 3. This expanded
VLAN frame arrives at Osaka network 2b L5 side ULAN connecting equipment
ib. With respect to expanded VLAN frame received from national network 3,
Osaka network 2b side ULAN connecting equipment ib, 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 Osaka branch ogfice in Osaka network 3b. Accordingly) the frame
transmitted from Tokyo head office can be received by Osaka branch office.
Even though there is expanded VLAN user whose VID is X in Osaka network ab,
this VID is independent of VTD in Tokyo network 2a, prior art duplication
problem does not occur. 25 Second embodiment of the present invention will
be explained. VLAN connecting equipment 21a, 21b shown in FIG. 5 has VID
multip~.exing function. Similar to FIG. 4, one regional network 22a is in
Tokyo, another regional network 22b is is Osaka, Tokyo network   12 22a and
Osaka network 22b are connected to national network 3 through VLAN
connecting equipment 21a, 21b respectively, Further, in addition to Tokyo
head office of Company A, Tokyo head office of Company B is also connected
to Tokyo network Z2a, and in addition 5 to Osaka branch office of Company
A, Osaka branch office of Company B is also connected to Osaka network 2aa.
In each regional network Z2a, 2$b) Company A and Company B belong to
independent VLAN group. VID of Company A in Tokyo network 22a is X, VID of
Company 8 in Tokyo network is P, VID of Company A in Osaka network 22b is
Z, 0 and VID of Company H in Osaka network 22b ie Q, vID of Company A and
VID of Company 8 in national network 23 are Y respectively, In the present
invention, VID in national network 23 is defined as GVID which is larger
digit number than VID in regional network Z2a, 2Zb) Concretely, GVID is 16
bit length .5 while conventional VID is 12 bit length. Because VID field
provided in IEEEA02. 1Q is only 1Z bit, a part of GVID is stored in 4 bit
in user-priority and CFI (hereinafter described as "pri/CFI"? field
provided in rEEE802. 1Q. Accordingly, considering only vID field, VID of
Company A and VID of Company B appear to be same, but Company A and Company
B can be identified by pri/CfI field. As described above, it is called VsD
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 Z5 sixty-five thousand GVTD can be used.
Further, in order to increase GVID digit number, it is possible to use
voluntary hit of TPID depending on global side equipment. 



In this system, when Tokyo head office of Company A transmits   13 the
frame, VzD field 94 value of vLAN frame (FZG. 1) transmitting Tokyo network
22a becomes X. Tokyo network 22a side VLAN connecting equipment 21a
converts this VID field 94 value of VLAN frame to Y, and determines 4 bit
(not shown in the figure) based on GVID 5 of Company A. Namely, GVID of
Company A is expressed as 16 bit by adding 4 bit to Y (12 bit) . Osaka
network 22b side VLAN connecting equipment 21b which received this VLAN
frame from national network 23 converts GVID of Company A to Z which is VID
in Osaka network 22b and transmits to Osaka network 22b. ACCOrdingly) Osaka
branch 0 office of Company A can receive the frame from Tokyo head office
of Company A. Further, when Tokyo head office of Company B transmits the
frame, VID of VLAN frame becomes P. Tokyo network 22a side VLAN connecting
equipment 2Za converts this VID of VLAN frame to Y, and l5 determines 4 bit
(not shown in the figure) based on GVID of Company H. The numerical value
expressed by this 4 bit is of course different from it of company A. Osaka
network 22b side VLAN conncting equipment 21b which received this VLAN
frame from national network 23 converts GVID of Company 8 to Q which is VID
70 in Osaka network 22b and transmits to Osaka network 22b. Accordingly)
Osaka branch office of Company E can receive the frame from Tokyo head
office of Company B. VID converting procedure in VLAN connecting eguipment
will be explained. Aa shown in FIG, 6, ULAN connecting equipment 31 in 25
accordance with an embodimentof the presentinvention, comprising, plural
port 32 allocated to regional network and wide area network, converter 34
which mutually converts VID arid GVID, and MAC 33 which transfers frame
between plural port 32 and converter 34. Ports #~1   14 - #3 are connected
to regional network, and ports #4 - #6 are connected to wide area network.
MAC 33 is provided with function of adding number of port 32 to frame which
comes from the port 3a and transferring it to the 5 converter 34, and
function of forwarding the frame to the port 32 in accordance with port
number (transmitting port number) written in the returned frame from the
converter 34. For example. as shown in FIG. 6, the frame 35 which comes
from the port #1 to the MAC 33 is added port number "P#1" next to SOP field
like the grarne 36 0 and transferred to the Converter 34. on this occasion,
check cord (CRC) value may be changed by calculation, but other field must
not be changed. In addition, SOP is a code showing head of packet. DA is a
destination address, and 9A is a source address. The converter 34 is
provided with functions of deciding GVID l~ 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 Gv2D and transmitting port, deciding VTD and
transmitting port number based on receiving port number and GVIn stored in
the transferred frame from MAC 33, and returning to MAC 33 after rewriting
frame from receiving port number and GVID to decided VID and transmittitlg
port. Means for realizing these convertingfunctions) the converter 34 is
provided with ID converting table which coordinately stored 25 regional
network side information and wide area network side information. ID
Converting table shown in FIG. 7 divides regional network side and wide
area network side into right and left respectively. The regional network
side information comprises   15 category for port number (P#) ~ TPID, and
VrD. The wide area network side information comprises category for port
number (P#), TPID, pri/CFI and VID. In ID Converting table shown in FIG. 7,
embodiments (i) , (ii) ` (iii) and (iv) are written. Regarding these
embodiments) 



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 number "P#3" and VID "5"
stored frame is entered to converter 34, zn this frame. pri/CFI is
considered to be "0x0") since this frame is provided 0 from the xegional
network Bide, this data is not used. The converter 34 refers to ID
converting table in FIG. 7 with respect to port number and VxD, and obtains
wide area network side information. And port number "P#5"` VID "10" cad
pri/CFI "0x1^ are written to the frame. Aa explained above, 16 bit obtained
by combining VID l5 and pri/CFI is GVID. At the same time, the converter 34
transfers TPID from "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/~FI "0x2^ stored frame is entered to converter 34. This ZO
frame is come from the wide area network. The converter 34 refers to ID
converting table with respect to port number and VID, and obtains regional
network side information. And the port number "P#3" and VrD "6" are written
to the frame. Transferring of pri/CFI is not necessary, because it is not
used, but "0x0" is Written in 25 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 explainedwheri the regional
network side frame   16 was entered, and the case (ii) was explained when
the wide area network side was entered, but each case is realized even
though the arrow in FIG. 8 is reversed. For example, in reverse case of (i)
, when the port number "P#5", VID "10" and pri/CFI "Oxl" stored 5 frame is
entered to the converter 34, the port number "P#3", VID "5" stored frame is
output. Comparing the case (ii) and the reverse case of (i), it is
understood that VID "10" is appeared in both cases but the identification
is fulfilled by pri/CFI. In the case (iii), the port number "P#1", VzD
"3000" and the 0 port number "P#6", VID "45", pri/CF2 "0x1" are converted
each other. Iri the case (iv), the port number "P#1", 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 is applied to ari L5 embodiment in FIG. 5,
the operation will be explained as follows. ID converting table of Tokyo
network 2Za aide VLAN connecting equipment 21a is established as shown in
FIG, 9 (a) . =D converting table of Osaka network 22b side ULAN connecting
equipment 21a is established as shown is Fib. 9 (b) . The frame transmitted
by Tokyo 20 head ofFice of Company A becomes VLAN frame by converting VID
to 



be X, nters port #3 of VLAN connecting equipment 31a, and transmitted to
national network 23 from gort #7 by converting VID to be Y and pri/CFI to
be 1. This VLAN frame enters port #7 of VLAN connecting equipment 21b, and
transmitted to Osaka network 22b from 25 port #1 by converting VID to be Z.
Accordingly Osaka branch office of Company A can receive this frame.
Further, the frame transmitted by Tokyo head of f ice of Company 8 becomes
VLAN frame by comverting VID to be F, entexs port #3 of VLAN connecting
equipment Zla, and   17 transmitted to national network 23 from port #7 by
converting V~D to be Y and pri/CFI to be 2. This VLAN frame enters port #7
of VLAN ' connecting equipment 21b, and transmitted to Osaka network 2Zb
from port #1 by converting VID to be Q. Accordingly Osaka branch office 5
of Company H can receive this frame. Third embodiment of the present
invention will be explained. VLAN connecting equipment 71 shown in FIG. 1D
comprising, plural regional side port 7Z connected to regional network,
plural wide area side port 73 connected to wide area network, converter 76
which 0 mutually converts VID 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 wide area side port 73 and converter 76.
MAC 74 is provided with function of adding the port number to the frame
which entered from the regional s~.de port 7Z L5 sad 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 from 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 conv~ertar 76. Fourth embodiment of
ULAN connecting equipment of the present invention is shown in FIG. 11.
This vLAN connecting equipment B1 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 each wide area side port 83 connected
to wide area 



network and converter 86. Because each port is provided with   18
individual MAC respectively, it becomes possible for the converter 86 to
identify port number irrespective of hardware constitution without reading
the port number in the frame. Consequently, it becomes unnecessary for MAC
84 and MAC B5 to write the port number 5 to the frame entered from regional
side port 82 or wide area side port 83 . Accordingly, MAC 84 is enough to
be provided with function of transferring the frame entered from the
regional aide port 82 connected to the regional network to the converter
86, and function of forwarding the frame entered from the converter 86 to
the Q corresponding regional network, and MAC 85 is enough to be provided
with function of transferring the frame entered from the wide area side
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 l5 unnecessary for the
convErter 86 to rewrite the port number) therefore, the converter 8fi is
enough to be provided with function which converts vID and GVID each other.
For example) when the frame entered to MAC B41 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 area 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
84l which is 25 transferring souxce of the frame, rewrites VID in the frame
to determined GVID, and transfers the frame to MAC corresponding to
determines transmitting portnumber. For examp~.e, when determined
transmitting port number is #5, the converter A6 transfers the frame   19 .
to MAC 852, and MAC 852 forwards the frame transferred from the converter
86 to wide area side port #2. As described above, by providing independent
MAC between each port and converter respectively) it becomes unnecessary
for MAC 6 to write port number, and for converter to read port number in
frame and to rewrite port number during converting. Accordingly, it becomes
possible to decrease frame relay process. As explained above in detail,
because conventional VLAN was 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 could to be converted each other fox
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 a11 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 infarr~ation 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   20 converting of
VID/GVrD) maintenance becomes easy. Further more, in the present invention,
since port number is established to regional side and wide area side of
table respectively, and adding of receiving port number and destination 5
determination by transferring port number are carried out in MAC, frame
transferring path between regional side and wide area side can be
established in the table. The present invention exhibits superior effects
as follows, (1) It becomes possible to relay frame of ULAN without taking
off 0 tag from f rams . (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 l5 not to be thus limited but are to be
construed as embodying all modification and alternative Constructions that
may be occurred to one skilled in the art which fairly fail within the
basic teaching 



herein set forth. 20   21 WHAT I~ CLAIMED Is: 1. A virtual local area
network connecting equipment, comprising: 5 regional side port connected to
a regional network; wide area side port connected to a wide area network;
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 virtual
local area network identification number with 0 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. lu 2. A virtual local
area network connecting equipment, 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 claim 1, wherein: said virtual
local area network identification number in wide area network is provided
with larger digit number 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:   



22 further includes means for recalculating and rewriting check cord at the
end of f came when said virtual local area network identification number is
converted. 5 5. A virtual local area network connecting equipment,
Comprising: regional s~.de port connected to a regional network; wide area
side port connected to a wide area network: meansforconverting virtuallocal
area networkidentification 0 number in regional network stored in frame
received at regional aide port to virtual local area network identification
number in wide area network and transmitting said frame from wide area side
port; meansforconverting virtuallocalarea networkidentification L5 number
in wide area network stored irr frame received at wide area aide port to
virtual local area network identification number in regional network and
transmitting said frame from regional side pert ; and media access
controJ,ler which transfers frame between said ?0 port and said converter.
6. A virtual local area network connecting equipment, according to claim 5,
wherein: acid media access controller is provided with means for storing
2~i port number to frame entered from regional side port, transferring
frame to converter, and transferring frame to Wide area side port in
accordance with port number written in the returned frame from converter,



23 _ 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 is regional 5 network stored in the
transferred frame from media access controller) returning to media access
controller after rewriting frame from receiving port numberand virtual
local area network identification number in regional network to decided
virtual local area network identification number in wide area network and
transmitting port LO number, deciding virtual. local area network
identification number in regional network and transmitting port number in
accordance with receiving portnumber 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 I5
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 is regional network and
transmitting port. 20 7. A virtual local area network connecting equipment,
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   24 cord at the end of frame when said
vixtual local area network 



identification number is converted. 9. A virtual local area network
connecting eguipment, 5 comprising: regional side port connected to a
regional network; wide area side port connected to a wide area network;
meanaforconverting virtuallocalarea networkidentification number in
regional network stored in a frame received at regional LO side port to
virtual local area network identification number in wide area network and
transmitting said frame from wide area side port; meansforconverting
virtuallocalarea networkidentification number in wide area network stored
in a frame received at wide area 15 side port to virtual local area network
identification number in regional network and transmitting said frame from
regional side port; and media access controller provided between each port
of regional side and wide area side and converter which mutually converts
20 virtual 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   25 to
corresponding regional side port, 



said media access controller connected to wide area side port is provided
with transmitting Frame entered from wide area side to converter, and
transferring frame entered from converter to 5 corresponding wide area aide
port, and said converter is provided with means for converting virtual
local area network identification number in regional network and virtual
local area network identification number in wide area network with
reference to table provided with previously registered LO correspondence
between virtual local. area network identification number in regional
network and virtual local area network identification number in wide area
network, and transmitting frame to media access contro~.ler connected to
transmitting port to which frame is transmitted. 15 22. A virtual local
area network connecting equipment, according to claim 9) wherein: said
virtual local area network identification number in wide area network is
pxovided with larger digit number than said virtual 20 local area network
identification number in regional, network. ~,2. A virtual 7.oca1 area
network connecting equipment) according to claim 9, wherein: further
includes means for recalculating and rewriting check 25 cord at the end of
frame when said virtual local area network identification number is
converted. 13. A virtual local area network connecting equipment)   26
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 



5 identification number in regional network and a virtual local area
network identification number in wide area network; and media access
controller which transfers game between said port and said converter. 10
14. A virtual. local area network connecting equipment, according to claim
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 totable
provided with previously registered correspondencebetween virtual local
area network identification number in regional network and virtual local
area network identification number in wide area network. 20 15. A virtual
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   27 media access controller which transfers
frame between said plural wide area side port and said converter. A 16. A
virtual local area network connecting equipment, 



5 according to claim 15, wherein: said converter mutually converts virtual
local area network identification number in regional network and virtual
local area network identif~.cation number in wide area network with
reference to table provided with previously registeredcorrespondencebetween
10 virtual local area network identification number in regional network and
virtual local area network identification number in wide area network. 17,
A virtual local area network connecting equipment, 15 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 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 said each wide area side post and said
converter and transfers frame between said each wide area side port and
said Converter. 18. A virtual local area network connecting equipment,   28
aCCOrdiIlg t0 Claim 17, 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 5 to table provided with previously registered
correspondencebetweea virtual, local area network identification number in
regional network and virtual Local area network identification numbex in
wide area network. 1.0 
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