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The present invention relates to the field of cabled systensz@dp 03
rel ated conputer peripheral devices, and nore particularly to a
system and nmethod for determ ning intercpnnection pattern of data
ports w thout requirimg SYSTEM { i panel s.
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i nterconnection pattern anmongPATTBERNI OFSDATH PORTsa | ocal ar ea
network are well known to those skilled in the art. At |east 15 one

system whi ch deals with this problemis described in the US Patent

No. 5,483,467 entitled "Patching Panel Scanner”. The patent
describes a patching panel schbrddd GHhTHE INVENBIONal |y and
continuously senses the interconnection arrangenent of various ports
such as conputer ports and user ports. In this type of system the

i nt erconnecti on be{ween trﬂera}aogts ‘%re provided b y 20 patchi ng cabl es
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signal to thpgatshingabldstinefih; connection status of a
‘particular port. Pn t he rrggerh@g%érrpu ‘er era, it is actually difficult

to provile a conductor for this purpose because nost nodern data
cabl es being used to interconnect various
BACKGROUND OF THE INVENTION

Sk

The problems of tracking the interconnection pattern among the various

ports in a local area network are well known to those skilled in the art. At least

15 one system which deals with this problem is described in the US Patent No.

5,483,467 entitled “Patching Panel Scanner”. The patent describes a patching

panel scanner which automatically and continuously senses the interconnection

arrangement of various ports such as computer ports and user ports. In this

type of system, the interconnection between the ports are provided by

20  patching cables or alternatively by apparatus of intemal connection in patching

panels such as the CLPP cordless patching panel available from RIT
Technologies Ltd. of Tel Aviv, Israel.

In this type of system, in order to determine the interconnectivity pattern

of the various ports, a conductor needs to interconnect the ports and deliver a

25  signal to the scanner indicating the connection status of a particular port. In the

modern computer era, it is actually difficult to provide a conductor for this

purpose because most modern data cables being used to interconnect various

devices have to meet a particular pre-determined standard in the industry. So
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devi ces have to neet a particul ar pre-determ ned standar dﬁe%]la%fqe 1

industry. So - 6 OCT 2003 Replacenent Page Z 9 SEP 2003 pment Page
i nstance, a standard cable such as RJ45 eight wires per cab:\lz, ﬁgch
having an end which is adapted to nate with an RJ45 port. It & 003
wire allows for scanning for interconneciivity. Therefore, in the
prior art scdonfstafys 3tEr r . j_nt 0 d
via a patch panel which r%%%??ggga%ggi a‘rgpg%g ﬁlgggldg?gfab%hréga?hgvmg
appar at us of dmeref whlchdoadaptddonsmate Wie sRFt 45 g@ﬂ.e' R f’r%b e &ifws for
the ports could not be connected directly usin stangar cabl es.

Al t hough t he seaening &or intercdnoiedivihabi | ity of having a scanner system
which can utilize _standard cables dearly exist, so far, the industry
has been unabl e t dhessfereun fie pristuath seandd sysséran) tHBPBES KledddEto be
I NVENTION_It .iis therefore an objective of the present invention to
provi de a°syditgicPnaected viavgriatelt pagelawtic gequiracharspetiak patch cable or an
interconnectivity of ports which overcomes the shortcom ngs of the
prior art syéPBﬁf/a&é%efl'ﬁ%Belﬁamﬂomﬁﬂrbt%pﬂcbLnamels/, In any case, ibij pwts

of present i t] t r Qvi a,.system for nonitoring and

det er ni ni ng tgé@aiﬁ@ﬁcgﬂﬁ@é‘gﬁ%ﬁpﬂ%ﬁ‘smrﬁ@"@%ﬂ Eablgse Although g need for
speci al patc : cahl es. 20 re rticularly, it is an
obj ect of pr gggﬁ{égir%l\)}e tclﬁglli’]a% §rs(g$meg Sé'silo t‘@ﬁ‘?’h%‘? ‘#f@?l %/t@mj‘?fe 99@93
conneet | on-canr s SERARY e s VBRTS5q Ssahiebla, cbfEh e, WiErorm
det er m nes agylstgﬁﬁi tors the connection pattern of data ports which
are connected by multiconductor cables w thout requiring

OBJECT OF THE INVENTION

It is therefore an objective of the present invention to provide a system
15 for monitoring and determining the interconnectivity of ports which overcomes
the shortcomings of the prior art system described above.

More particularly, it is an object of present invention to provide a system
for monitoring and determining the interconnectivity of ports which does not
require special patch panels or patch cables.

20 More particularly, it is an object of present invention to provide a system
for monitoring and determining the interconnectivity of ports which utilizes

standard connection cables.

SUMMARY OF THE INVENTION

25

The present invention determines and monitors the connection pattern of
data ports which are connected by multiconductor cables without requiring

special patch cables or patch panels. In order to electronically determine the
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speci al patch cables or patch panels. In order to el ectrop
determne the - 6 OCT 2003 Repl acenent Page 2 9 SEP ZOOSIiﬂfE'@[Eér}{erltpage
connectivity between one port to another, it is generally wew SEP 2003
understood that an electrical conductor needs to connect one port to
the other. Although this principle is wetl known, in the nodern era

wher e many ofcohhectivitahdawekrzenk poald 8RoEE it id gemdrhil wal dinBé Ao Bat an
used, it is difficult to provide this dedicated 5 conductor for

connect i vi t y-elechical aondustp aseesisbr ausectasie pbrit ety befrwi Althdught s
cable is used for a standardi zed purpose which may interfere with the
connect i vi t yPEBERIE Bgvelh&newn,on. the rmbtiernp ess ehere: omarge of \the \standardized
noni tori ng sr%géem a dedi cated conductor which nmay be attached to an
exi sting cabfaPles syea@s dib 1 angRJ4inanectsad, itis dificul taprevide tthis atedicated
adapter bpard which is attached to a port where the cable is to be

connect ed.g Tgorbqtg\%qré%r CHNNSHUKIY1SERBMING HiswRRSespbrGRUSERRachiRl the avies vjthin

tion, jacket i ,.ded which attaches { RJ45
Pek The amehfambit G R 4 MRS rlraseen Sk iy it e thee
cable. The agghﬁécg{)@)r,%cﬁq‘ﬂwaeé %{Et for the scanning operation is

paovided_viﬁ an ext | ocated on the outside of the
contact of the | ack a Preag B mibrBring 3PRRRY -, AEIEHE ctfdror
at _each 1 espabichag e WG 161 4 Ghishl] daHOP! IR 2P BRocd”

provide a contact point for the external“contact "of e adapt or
jacket a10 timerpctswithidneadapterddapt which @4tthdhed B 8\FEAh8RONE ddbfe ROb!

sockets with each of 20 the sockets having a socket contact. The
socket contabe tenestid i ohiedprmuvirte tdratadditienalt bentit4poinkcler AR Snhing

adapter jacket is inserted into a socket, the contact of the adapter
j acket el ect PPeyation, amadapten japket fiespeavitied whichtatiathes tot Are RJAgajptier The
board. In the,overall system the adapter board is coupled to an
out put rodul @apter jacket is attached to the jack at both ends of the cable. The additional
contact point for the scanning operation is provided via an external contact
15 located on the ouiside of the adapter jacket. An external conductor wire
connects the external contact of the jack at each end of the cable such that the
contact at each respective end will be electrically coupled to each other.
To provide a contact point for the external contact of the adaptor jacket at
the port site, an adapter board is provided above the port sockets with each of
20  the sockets having a socket contact. The socket contact is positioned such that
when the RJ45 jack having the adapter jacket is inseried into a socket, the
contact of the adapter jacket electrically mates with the socket contact of the
adapter board.
In the overall system, the adapter board is coupled to an output module
25 and an input module. The output driver module has a plurality of output drivers,
and the receiver module has a plurality of latches (other similar electronic

devices can be used instead of latches). Each of the socket contacts is

uniquely connected to one output driver and one latch. The output module and
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25 and an input nodule. The output driver nodule has a plutality of 1003
output drivers, and the receiver nodule has a plurality eql%ﬁe\érﬁggpage
(other simlar electronic devices can be used instead of | atf@8h&8)2003
Each of the socket contacts 'is wuniquely connected to one output
driver and one latch. The output nodul e aﬂd - 6 OCT 2003 Repl acenent

Page Z 9 SEP #@Gsput médife ianPHéth%ﬁgiggltgé%?%—gr&B%r%i&ﬁs% tum coupled

m cr o- processor which is in turn c o) conmuni ca

interface. Thie amhﬂmmoﬁﬁnt@ﬁé@.ethéOsy%_térﬁ%hgaﬁ@%m.@f‘éd"% i%pat t el

conputer to report the information regarding t connection ern.

5 Both the oungdworknodid e comiputbe to Mepdrt e UhBriaibnbRgafih® 188 t@Rnection
using standard I C devices. The main function of the output nodule Is

to provide &3ieiR.al ity of output drivers which address the adaptor
contacts and to send a si %nal to the contacts when instructed to do
so by the®>ni cro- prRRiBsthgroutpuhmadulen ahdribeiioputofadule capite imgldneeritsd

2l so. addr ess [ SRENEt O FR¥iess. o i fuctons ok he Suiputbgnockie is 1o
usi hg. st andarBoUdR BT SERPGT divErs Mhike adTpss it adpioreaians aido
descri be tho opa PR (e Kb Wl fndllfieh S Sehy, 6 iroprasester
cont het whi chmey e RRCRE) B helHblE s el Bloyiia. Pl pBikSs ot
| < dest gnat od e\ e FR eSS AR EIS g ol AR o Bl el St

first socket seanttgctthbsoapasi difviens t%éeoérhﬁmuﬁicgﬁén iﬁ’t%éce AR ARG be
,and its

driver is pre-designated as a second driver correspondi ng

socket cont admplesnatied yisingestardard dwﬂjé@dmﬁ@hﬂdﬁ(é‘vaﬂ’dlﬂb d Snterface between
correspondi n?h latch is designated as a second | at ch.' The_ sane
desi gnat i on the micro-processor and local area network and electronic devices.
Now to describe the operation of the present system, the micro-
15  processor has pre-designated one output driver as a first driver and the socket
contact which it is connected to as the first contact. The latch in the input module
which is connected to the designated first contact is designated as the first latch.
The port corresponding to the first socket contact is considered to be the first
port.  Another driver is pre-designated as a second driver, and its
20  corresponding socket contact is designated as a second contact and its
corresponding latch is designated as a second latch. The same designation
scheme is applied to third, fourth, fith, and so on, driver/contact/latch groupings
such that all groups are uniquely designated.
Initially, all of the socket contacts are at low state with no signal being sent
25  to them by the output module. To monitor the connectivity of the various ports,
the micro-processor causes the designated first output driver to send out a

pulse signal to the socket contact which the micro-processor has designated as

the first contact. This places the first socket contact at a high state, and
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schenme is applied to third, fourth, fifth, and so on,
driver/contact/latch groupings such that all groups are uﬁ?%%ceepfntpage
designated. Initially, all of the socket contacts are at | ow7sf atresn;
with no signal being sent 25 to them by the output nodule. To

nonitor the connectivity of the various pgrts, the m cro-processor

causes the destnpequedtly,ialsd plasettie @rst ¥adh inoths GASutOMbdale &Wh@%igﬁ QpaL,
to the socket contact which the m cro-processor has designated as

the first conflietsending opt theesignaiethbimisto-prckssoraeana tie mpudmddglR for a
state, and - 6 OCT 2003 Repl acenent Page 2 9 SEP 2003 5

consequent | y, l@ig hevingaz bightsiater ilf enly|the dirst ilatoit indicatepud highg them e ifefo-
high state. After sending out the signal, the mcro-processor scans

the input moddPECTSEF cancludasiRatng yallg cenpeetiondiastleen masiel hetweent thedrst

| at ch i ndicat i.gh, then the mcro- processor concludes that no
valid conr?gct‘?%ﬁgﬂgfgf?g\?ﬁ Pf?ﬂde'fd&%‘é%{, @nRor jothar tharp e figh godnporeone,
ort. If, howey er,_thap the first port, pqort one,

!Dndi cates a \m%eéﬁétg%:?gﬁ é'# c??étg’ngfra%%"ﬁ%r'?oge‘?ﬁe‘ﬁn'tﬁl@ﬁ {ge micro-processor
m cro- proces t . t is validly connected to port
seven. IoOnce ﬁfggcluggﬁﬁthgl?ﬁ? tdﬁt'%[\zalw pcgpﬁegﬁg ‘%s)b(ﬁ’étt @PWﬂed,é@"?‘% the

result is st chﬁﬁebﬁhit?%‘i’élé%bf ?ﬁﬁ onbb@dé@ﬁ‘fg}éﬁoﬁ]‘?@?@gﬁrsﬁ?&%&ﬁdl'ﬂ%@%{;ggﬁcti

two and so on until all o e ports connec

det er mi ned. BR% SBNRESFRRISS! i%@at@ﬁﬁopgéw Wgﬁg Go bnAurf aff of dhe ports’

perspective illustration of a current 45 ca whi'ch™can
adapt ed 16 weoknestion siates haebesh deliniisd. FI G 1 B is a perspective
illustration of the RJ45 cable of FIG 1 A which has been fitted
wi th an adapter jacket of the present invention. FIG 1 Cis an
i sol ated perspective illustration of an adapter jacket of the
present invention whichBRI | AHIECBRANVINGIS 20 FIG 2
is afront view of a plurality of RI45 sockets fitted with an adapter
FIG. 1A is a perspective illustration of a current RJ45 cable which can
15  be adapted to work with the present system.
FIG. 1B is a perspective illustration of the RJ45 cable of FIG. 1A which
has been fitted with an adapter jacket of the present invention.
FIG. 1C is an isolated perspective illustration of an adapter jacket of the
present invention which is adapted for an RJ45 cable jack.
20 FIG. 2 is a front view of a plurality of RJ45 sockets fitted with an adapter
board of the present invention.
FIG. 3 is a simplified schematic illustration of the present connectivity
monitoring system.
FIG. 4 is a simplified schematic illustration which shows the relationship
25 between the output drivers, the socket contacts, and the receiver latches.

FIG. 5A, 5B, 5C illustrate various other standard cables which can be

adapted for use with the present system.



board of the present invention. FIG 3 is a sinplified scﬁgﬁfg&é&%n%ﬂggge

illustration of the present connectivity nonitoring system FIG 4
is asinplified schematic illustration which shows the rel at?&rigRizg;
25 between the output drivers, the socket contacts, and the receiver
| atches. FIG 5A, 5B, 5Cillustrate varigus other standard cabl es

whi ch can be adapted DBETAUSEDVIDESCHIPTIONSBRTISN SNYENTFION OCT 2003
Repl acenent Page 2 9 SEP 2003 6 DETAILED DESCRI PTION OF THE

| NVENTION I n order to electronically determ ne the connectivity

bet ween one port to another, it is generally well understood that an
el ectrical conduclhyrdaelegiectonsaly datesnineribe ponnectivitit betvatemeone port to

Al t hough this c@{n' ngi.gl e is well known, in the nobdern era where nmany
of the standddNFed & ganeally well sadersiood Ml ar elsctrieal coandselor ineeds to

difficult.to j t hi s, dedi cat ed nduct or for connectivity- .
scanni ng 5pur%08{§1§§{ g@%ﬁ? toeﬁlenoﬁ'ﬁr't r‘éﬁa\ﬂpg'éstﬁ'ﬁi R (i%H% welbkeown, ipsibg
for a stan ) i Lnterfere. wth, the

connect i vi t;d/'?’ ?ggﬁﬁ%ﬁ‘g}d q%%zlﬁgﬁgto? gﬁ%{jﬂrgfﬁﬂ @I%?Oﬁeaspggy g Bd45
share an exigbi FOu C i atjion. ..this
woul d requi r%ba%dt{\? l%‘l;sa}jiﬂig!h ?38.‘?’?’ 5’@%%%4‘%3‘?%%@%?%8'%@ %é’g'??cf%’g"
si gnal s usedschfihing [PRINSEEY bBSa Y ?9&?6{\/@@“&% vithiHleS cAtiE 9s L8Ed for a
ot her purposes such as data transfer. reover, 1n nmany cases, It nay
be inpossi bitendardiebi eptiiposby wHL enay) iResisid Wth\'v'ﬂﬁ@_eénrﬁegﬁ\ﬂtg ﬁnin§5
In the present connectivity nonitoring system a dedicated conducto
whi ch méy beopsratiarhedlthauginit exdysbé ssilié do ishaRr @vexdsihg Wite i aRdssIer
interacts with an adapter board which is attached to a port where the
cabl e is to fonbessanriog egeration ftbisgyouldredeie rddditiogaltdireuitpy € eliffepshtiating

enbodi ment qof the tﬁr esent invention, a specific cable/port
combi nat i on RetVEER;the signalsnwand for dhriseanning purposes and the signals used for

other purposes such as data transfer. Moreover, in many cases, it may be

impossible to effectively share an existing wire or conductor.

15 In the present connectivity monitoring system, a dedicated conductor
which may be attached to an existing cable is provided. The conductor
interacts with an adapter board which is attached to a port where the cable is to
be connected. Although in describing the preferred embodiment of the
present invention, a specific cable/port combination utilizing a common standard

20 such as RJ45 will be shown, it should be appreciated that this is done for
illustration purposes only, and is not meant to limit the present invention to this
illustrative example.

Now in referring to FIG. 1a, a standard RJ45 cable 3 having a jack 5 is
shown. Although only one end of the cable is shown here in FIG. 1a for

25 illustration purposes, it should be understood that a similar jack is attached to the
other end of the cable. The RJ45 jack 5 has eight standard contact points 6.
To provide an additional contact point for the scanning operation, an adapter

jacket 7, FIG. 1c, is provided which attaches to the RJ45 jack as shown in FIG.
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20 such as RJ45 will be shown, it should be appreciated thaldhis ﬂfﬁages

done for illustration purposes only, and is not nmeant to limt
present invention to this illustrative exanple. Now in refeAF ngpt ﬁ”
FIG 1a, a standard RJ45 cable 3 having a jack 5 is shown thoug;

only one end of the cable is shown here im FIG 1 a for 25

iIlustration Pur Jbeesapter jatietidatehedderiaé gat 3 Beboth ehis A thé %%Blé 8
attached to the other end of the cable. The RJ45 jack 5 has eight
standard cont(#tugporny one.is smowprm\theiélgare)adﬂtd hdditdnat @ohiaet poiat fdr the
for the scanning operation, an adapter jacket 7, FIG 1 ¢c, iIs

provi ded whi SFapping apesation is ﬁ’éO VIp@@keﬁemahmhat@ IBt@ed-orBthe@itside
2003 Repl ac 7 1 b. The adapter jacket is

2. 9 SEP 2003
attached to t‘ﬁglﬂt aaé%%ﬁeraltadﬁ%t_]h Angexiginal igendugiorewize 9(cmn@gts thel exiermal
h t Th dd t t act t f t

soanni ng éger%ﬁ A5t 848 Pl inck Sl Pl Eanais sl et e eastaet 8cet gach
th tsid L7, A t duct 9
connect s  he "R é&?‘ﬁ%?“@“@h?&@%@ﬁﬁﬂ? of R fadaneEach end of the

ble 3 h that p d. w,l
g?ecte ri cgﬁzy coﬁpl e g&@ﬁboltﬁﬁg? %@Dran@g@?ﬁ%a&%?ﬁs"éh%n Which are
plurality of Mrcsgsa@ssmhsﬂ Pita Sl ROKA AL TROGERES MY T

mate with a standard RJ45 jack sock

networ k equi [poetst fop uchetddrided Qi{)ﬁfé’?ﬂ -slich'&, aﬁggﬁas@ﬁdhﬁﬁy ){,’h pé(ﬁg—l

system or may be part of a patch panel, th a speC|a

i's not réQui phdnésystensumanag bel papef alpath Pdnd, hﬁoﬁgﬁé%c@’ﬁéﬁm ah8l
provide a contact point for the external contact 8 of the adapt c?

j acket 7, anismRigequirasbior & sutdessiul ppevatibedofahe \presdrnt systdtat Fo b?o\wué £
each of the sockets 12 having a socket contact 15. The socket
contact 15 i §0pigst Roighierthe rmi@pntmb& of the atlapRi jeEkphE karbatiapten oartte
of FiG ot g RaPueRleabavel Wee Saefien Wik @nch chilbe Sovkals 2 havog &
W th socket contact 15. The socket contact 15 is positioned such that when the
15  RJM5 jack 5 havingthe adapter jacket 7, as shown in FIG. 1B, is inserted into a
socket 12 of FIG. 2, the contact 8 of the adapter jacket 7 electrically mates with
the socket contact 15 of the adapter board 14. Although here the adapter
board 14 is shown to cany a plurality of socket contacts 15, it is entirely
possible, and sometimes desirable, to have an adapter board 14 Whid1 carries
20  only one socket contact which is used on a single isolated socket.

Referring now to FIG. 3, a simplified schematic illustration of the present
system 1 is shown. The adapter board 14 of FIG. 2 is coupled to an output
module 18 and input module 19. As shown in more detail in FIG. 4, the output
driver module 18 has a plurality of output drivers 20, and the receiver module

25 19 has a plurality of latches 25 (other similar electronic devices can be used
instead of latches). Each of the socket contacts 15 is uniquely connected to one

output driver 20 and one latch 25. The output module 18 and the input module

19 are both coupled to a micro-processor 21 which is in tum coupled to a
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t he socket contact 15 of the adapter board 14. Although heFieeltChe tp
adapter board 14 is shown to carry a plurality of socket onLacra Fage
15, it is entirely possible, and sonetimes desirable, to ha¥e ehf 2003
adapter board 14 which carries 20 only one socket contact which is
used on a single isolated socket. Referrigg nowto FIG 3, a

simplified schvpnpuhiaion el 1200 Theldyidth oty p8YSLIbd 1b% RS Gen

The adapter board 14 of FIG 2 iIs coupled to an “outpu

i nput nodul e HAwoAS2Zbom tompltee24 € AidortitAe FiGmationtrb§ar® ivi
driver nodule 18 has a plural ‘im?y of outdgut driver smgcg, %ngbﬁ?gnecnwty.

- recei ver nodul e 28dih theuipyilmodllstandoihpliekeliak &h bet igslefieRtdRlsing
el ectronic devices can be used instead of |atches). Each of the

socket cont adi@ndesdilG dewicgs.eThe coain denationtod theneutpotipdtledss iy & pRIVidng
one latch_25. Thﬁ oyt put nmodul e 18 and the input nodule 19 are both
coupl ed t8 a Riralityof pgtned geyers ROwhich adeiress adapiorcoontdals! 16 caral to endGT

2003 Repl acepen P&%e 2.9 SEP 2003 8 communi cation interface 22.
The system 1 Sfﬂg?} 12 aGip 19 whervipgirucied i dadoney ihe migio-processor 21.

Theoutput mongrEARftfel BahaRemBaNeoE fi euieca Akmly of eawe 2%
S plural ity o7 ARTIARRD Shicfee e B8 haoior S Boiatpes e
fhe mor o pr oskesoant Ly the RUSIIRRIS Hhe SHFRAOY Rk G0 be
uhi Ch 5l S0 acop eee he ‘S0 SFhed debioge bbbl vatdHle ® S Taneay,

the output dthevmicso-pidvessamiandREaiGiteh RERIIROS aRd e@%oﬁ‘c%vf&%s.lo
i npl ement ed using standard devices currently available to interface
between the nicr blow txdesmibe2theasydtdmciin grearr Rtalote ddagBe board 14
el ectronic devices. Now to describe the system1l in greater detail,
the adapter BBRWRAINKIG.shiswiaded aveGpoa soskets dneidstmveT inpRIG. Sbeiksicwn in

(not shown i I but shown in
Elé:. 2% %he micro-processor 21 has pre-designated one output driver as a

15 first driver and the socket contact which it is connected to as the first contact. The
latch 25 in the input module 19 which is connected to the designated first contact
is designated as the first laich 25. The port corresponding to the first socket
contact is considered to be the first port. Another driver is pre-designated as a
second drive_r, and its corresponding socket contact is designated as a second

20  contactandits corresponding latch 25 is designated as a second latch 25. The
same designation scheme is applied to third, fourth, fifth, and so on,
driver/contactlatch groupings such that all groups are uniquely designated. Of
course, the designations are somewhat arbitrary and the particular designation
number or scheme is not important so long as the individual groupings are

25 uniquely traceable by the micro-processor 21.

Initially, all of the socket contacts 15 are at low state with no signal being
sent to them by the output module 18. To monitor the connectivity of the

various ports, the micro-processor 21 causes the designated first output driver
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FIG 2). The mcro-processor 21 has pre-designated one out angmxm?e
as a 15 first driver and the socket contact which it is conmﬁgtfﬁgzgég
as the first contact. The latch 25 in the input nodule 19 rch i
connected to the designated first contact is designated as the first
|l atch 25. The port corresponding to the fgrst socket contact is
consi dered t aohsericheutfa pakseRstirial td\iRS S6dkef Ebrv&dt 1'53w%ﬁ'tﬁésrgi'éﬂﬁbx%€e r
a second driver, and its correspondi ng socket contact IS designate
as a second 201 besdasignated as thecfrst esitwndTAB pladesnthdTirdtSsodR&t @RBcedt a
as a second |atch 25. The same designation schene is applied to
third, fourtHigh sleter andnebnisequently, disovelates thcafirst ihish @5 igtise! Y IGHES
that all groups are uniquely designated. O course, the designations
are sonewhat ot #ithe high Sgﬁf@- #Hller panding oubthedigrial riae intioro-proosssor @1 scans
schene is _not, i sQ long as the individual groupings are

t 25
uni quel y or aéeéﬁpﬁ B’?Pn Y 18i fer 8-@¢inea dwwingya highrsitateal lf gniyhe fitst laidhe25
hem by the- WS At derihe FiBieEaioemscr B4 cofidest el by vaR eaenection

i t t ] - t desi ted first
E ptdlpsh %%a%%?%dﬁé@%ﬁtﬁ%éﬁrﬁoﬁéi aa“ﬁrstew%% mwea@ew
21 haspdesi g?ljét e %iﬁlteﬁlg&fq%ﬁgbgﬁ 8ﬁ§’gh@%t?%%sﬁ@' %‘%{S\% t}?"h'gséf‘?‘:s Bf’@&ﬁy&%
LR o B I rpaatorn SHAURAK o Bl STk E Bl

latch 25 in the input nodule 19 at t

the signab, SEVen 0 QHceaRs $6Anddtiviy 8 '

| at ch 25 hav?plg)gt a high state. If orYIﬂg/ ﬁ%@%?%@?ﬁ%?ﬁ%@&ﬂ@hﬁgﬁg%a
hi gh, then t Istoretdn memoyearzbthe2same peocetesis réissatad foepbd tRBNARE bb Uh
has been made between the first port and another port. If, however, a
port ot her wuntralkaiéheg pordy’ commeactiopstatushas béadetatrsined hi gh st at e,
for instance port seven, then the mcro-processor 21 concludes that
the port 1 is val V¥hile efiefesqaspingosa®meraansbe cemployee twith the present

connectivity state Rf gort one i s determned, the result is
system, the scheme described above is the one employed in the preferred

15 embodiment. Theadvantage of the scheme described above is that it allows
any port to be connected to any other port. This is unlike patch panel scanning
systems where one panel may need to be designated as the input panel, and
the other panel is designated as the output panel, and a cable needs to
connect a port from the output panel to a port from the input panel. The cable

20 cannot connect, for instance, a port from the input panel to another port from the
same input panel. This feature is particularly useful for the present invention
because no special patch panels are required, and so the ports may be
randomly spread out in no particular order.

Although the present invention has been illustrated using the RJ45

25  standard, one skilled in the art should appreciate that the present invention can
be implemented using other existing standards. Some such examples are

shown in FIG. 5, 6, and 7, where the currently available SC connectors, ST



stored in menory and the same process is repeated for pori] pélg ch Ujge

on wuntil all of the ports' connection status has been dete%qpﬁ%ﬂ@
Wi | e other scanni ng schene can be enployed with the present S @%]
t he schene descri bed above is the one enployed in the preferred 15
enbodi ment. The advantage of the schene qE;;ribed above is that it

n apove | .
al | ows any peohnéctoRe ah@BNT 8AndQoRMbsph el)}?%% ﬂtrt]%%g\ﬁp'oaﬁb%ﬁgdtéﬁacket

patch panel scanning systens where one panel

desi gnat ed asndtibeir ngapechenpbris arsproviledaiittean Ba&skr bsaidesi gnat ed as
t he out put panel, and a cable needs to connect a port fromthe

out put panel to alpbil@. §romEBandfO;) astanebrd $0ecofitcdr 20 BaMRatwith an
connect, for instance, a port fromthe input panel to another port

fromthe safEapiopiackpiadtihavingiaconiant Bletd yielthahiatadpted B QI sehnbetbo B3,
the present inventiqn because no special patch panels are required,
and so the p&'S% ﬂﬁ%&@) connecierinaketssth dade deen fittadowila radaptdr dyoardsl &4
Al t hough the esgnt inventian has been illustrated using the RJ45
25 standard, V@h@dgf?f rPBB@LW’H@%ﬁ*t shoul d appreciate that the

present, | ventl ony AR 5 ) SRR AR S BBt B BhETSRR
| i - 2003, Repl P

S SISO P e, oy St R
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SC connexy or widk adspior tbsEctpdiftsde, adaptor jacket 31 having a contact
32 to yield an adapted SC connector 33. 5 Also, the SC connector

sockets 35 have bleefiC. 7| VA(7B] 4fd 020 6RINBRPBNE ctthnekicr Bo3s Bl Pivith
contact points 36. In FIG 6, 6A, 6B, and 6C a standar? ST conn:actagr

40 is fittedadantor jacket &damving 4 aohtatt 2L tdglelden adapreideBNCE Rohifectdras]
an adapted ST connector 44.
Also, the BNC connector sockets 55 have been fitted with adaptor boards 54

with adaptor contact points 56.

15 The present invention may be embodied in other specific forms without
departing from the spirit or essential characteristics thereof. The presently
disclosed embodiments are, therefore, to be considered in all respects as
illustrative and not restrictive, the scope of the invention being indicated by the
appended claims and all changes which come within the meanihg and range of

20  equivalency of the claims are, therefore, to be embraced therein.
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Al so, the ST connector sockets 45 have been fitted with a%%ag ent Page
boards 44 10 with adaptor contact points 46. In FIG 7, §1 ?g
7C, a standard BNC connector 50 is fitted with an adaptor jac

having a contact 52 to yield an adapted BNC connector 55. Also, the
BNC connector sockets 55 have been fittegywi th adaptor boards 54
wi t h adapt or Gdokih\a8t points 56. 15 The present invention may be
enbodi ed in other specific fornms without departing fromthe spirit
or essential characteristics thereof. The presently disclosed

enbodi nment s are therefore, to be considered in all respects as
illustrative Qﬁﬂnnot restrictive, the scope of the invention being

i ndi cated by the appended clains and all changes which cone within

t he neani ng and range of 20 equi val ency of the clains are,
- OCT 2003 Repl acenent Page 2 9

SEp 5005 TLAMe. | AUt 1o 'B%rteir'mmng JONBAFIIoRr Paliara o daiagpartsn NeRh a8
attern d ar e in connected by multi conduct or
(F:)abl es, gal dﬁ'ldéar ?%tg?% PI'C Q}fﬁ'fé{ %?tbg%% eaid data p&ﬂé eaghdaving a socket,

rrultlcon ct ckate ch, end of, t.the ¢
Whi ch_ 08 e Sd S8 W'ﬁﬁﬁﬁ%wb”&s%é a’ﬁ)’glge"?ﬁe T Attt o1 % e i
contact ROS! iaRRARiRS4iae8Eke) ! 1 8l SleftPGifibrsify, 21 external contact

provi ded for each jack sal exte ‘making 7 electrical

connecti @ Wi th saeckPEsRhCRIRAL Egeﬁt*}Sshﬁi%ct(étr mated wth said

8 socket; 9 at |east one output signal driver elec cally coupled to
at | east 6one sockar extéfhat oottastiprogidied forbAsH jagk, ISR ef8Hi BREEPHANRg

to send a signal to said socket 11 contact;

7 electrical connection with said socket contact when the jack is mated with said

8 socket;

9 at least one output signal driver electrically coupled to at least one socket
10  contact, said output driver being operative to send a signal to said socket
11  contact;
12 at least one input signal receiver electrically coupled to at least one
13 socket contact for receiving said signal sent by said output signal driver;
14 a micro-processor coupled to said output signal driver and said input
15 signal driver for controlling said signal sent by said output signal driver and for
16  detecting signals received by said input signal receiver, said micro-processor
17  interpreting said signals to determine the connection pattern of said data ports;
18 and
19 an output indicator coupled to said micro-processor for indicating the
20  connection pattern of said data ports as determined by said micro-processor.
21

1 2 The system as recited in clam 1 wherein said micro-processor

2 determines the connection pattern of said data ports by sending a signal to a



12 at | east one input signal receiver electrically coupled to 'a& 0CT 2003
| east one 13 socket contact for receiving said signal $epfladgmentiPhge
out put signal driver; 14 a mcro-processor coupled to said output
signal driver and said input 15 signal driver for controll imggama
signal sent by said output signal driverldnd for 16 detecting
signals received by said input signal receiver, said mcro-processor
17 i nt er pg et sogkes atomhtawt Gl etdmilFhE " Whille SMene GRBACEEHAA RS Rive
said data ports; 18 and 19 an output indicator coupled to said

M cr o- pr ot es sa@eivearthe siginal tandgepéating2he pastees foraveppsdokencatitagai d

data ports as determ ned by said mcro-processor. 21 1 2. The system
as recited in claim1 wherein said nicro-processor 2 deternines the
connection pattern of said data ports by sending a signal to a - 6
OCT 2003 1ReBi acehbasypigie asTeditesl igpiim U whereivs#idtmidisenducionerble is a
determ ni ng V\gbéh of tqhaﬁ) i nput signal receivers have 4 received the
si gnal , d P Qi J;e-process for every socket contact. 5 1 3.
The syst as recited in claim1l wherein said nmulticonductor cable is
a 2 standardized cable. 3 1 4. The systemas recited in claim3

wher ei i dgmul tigon, g R145 cable 3 1 5  Th
e oy A L TRERGUER s AT Godls el ok Blooebe el a
2 RI11 capl epss cdpe. A system for determ ning connection pattern of
data ports which are

3
5. The system as recited in daim 3 wherein said multiconductor cable is an

RJ11 cable.

6. A system for determining connection patiern of data ports which are
interconnected by standardized muiticonductor cables, said data ports each

having a standardized socket, and said multiconductor cables each having a

B WD R W N R

standardized jack at each end of the cable which mates with said socket, said
system comprising:

a socket contact positioned adjacent to said standardized socket,

an external contact provided for each standardized jack, said external
contact making electrical connection with said socket contact when the jack is

W 0 I o um

mated with said socket;

10 an output signal -driver uniquely coupled to each socket contact, said
11 outputdriver being operative to send a signal to said socket contact;

12 an input signal receiver uniquely coupled to each said socket contact for
13 receiving said signal sent by said output signal driver;

14 a micro-processor coupled to said output signal driver and said input

15  signal receiver for controlling said signal sent by said output signal driver and for
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2 interconnected by standardi zed mul ti conductor cabl es, said dat aCT 003
ports each 3 having a standardized socket, and said miieP/aSsmemNFage
cabl es each having a 4 standardi zed jack at each end of the cable
which mates with said socket, said 5 system conprising: 6 %hSsbgiet
contact positioned adjacent to said st and&r di zed socket, 7 an
external contact provided for each standardi zed jack, said external
8 cont actlénaldeteptiejesigridls pdceb@aniog tsalhinput Bighal ceREK Said AERGSrodbeBr
the jack is 9 mated with said socket; 10 an output signal -driver
uni quel y 1douphtetpretingssaithsigoalkdo deterndnd thes adrtheclidn paltarttof daidvé4ta poira
operative to send a signal to said socket contact; 12 an input signa
recei ver 18ni (?&TQI y coupled to each said socket contact for 13
receiving sai d signal sent by said output signal driver; 14 a
mi cr o- pr &édessor cSpPEBUL Indicalal eaupiait teisgichimieroireeessad feralindicatipgthe
15 signal .recejver. for controlling said signal, sent by said output
signal d b Pve rc% figCtiog patieg ig 66% P%@%@%ﬁwe@% SaltinizreprIEesseo 3
16 detec&ing signals received by said input signal receiver, said
m cro-processor 17 interpreting said signals to determ ne the

ti t f i d . d t indi ¢

coupl od £6 54t d niiieo Saeist & reBRd ol FRowhRET S Shistrsrecsr
At t . ) . | . . o

D e Sy aAc B8 ColndioR Tetelf BF kall ek Pty SerBlilf B0t 6%,

det er m nes t becked neoRict %dp@bfe@ﬁihirgje wiae st B S%EQNaISFé?:in@gst %have

signal to a 3 socket contact and termning whic the 1 np

si gnal retei vaeiveidhe sighal, endirgpehtingsail Gidabss faREvérgReakdttantat.d
process for every socket contact. 5

8. A system for determining connection pattem of data ports, said data
ports each having a socket, said system comprising:

a socket coqtact positioned adjacent to said socket;

O S

a plurality of-multiconductor cables interconnecting said data ports, said
multiconductor cables each having a jack at each end of the cable which mates
with said socket, each of said jack having an external contact, said external
contact making electrical connection with said socket contact when the jack is

mated with said socket;

W 0w N o v

output signal drivers uniquely coupled to each socket contact said
10  output drivers being operative to send a signal to said socket contact;

11 input signal receivers uniquely coupled to each said socket contact for
12 receiving said signal sent by said output signal drivers;

13 a micro-processor coupled to said output signal drivers and said input
14  signal receivers for controlling said signal sent by said output signal drivers and

15 for detecting signals received by said input signal receivers, said micro-



1 8. A systemfor determ ning connection pattern of data portsy @C&iz@ua
data 2 ports each having.a socket, said system conprisi %) 3. a
socket contact positioned adjacent to said socket; 4 a 51 rj%‘fein??/]td?age
mul ti conduct or cabl es interconnecting said data ports, said, 5

mul ti conduct or cabl es each having a jackldt each end of t he Zda¥fiP 003
which mates 6 with said socket, each of said jack having an external
cont act, 1%al rexd 7 : i i J ith.
ol d Soclar o eeoR el F i S Bl e hE o RGREE befiin Yy chia
out put siignaldats purs;sandni quel y coupl ed to each socket contact, said
10 output drivers being operative to send a signal to said socket
contact; 181 i nput agi guiplt ineivatorescupled doialad eaisR-REcéBopasN irdithihg the
socket contact for 12 receiving said signal sent by said output

si gnal diPverconnedion petiernopsaid éatoporsoamptiedrined by Galihfpid-peicgesdr.
drivers and said input 14 signal receivers for controlling said
signal séAt by said output signal drivers and 15 for detecting
signal s received sai d input signal_ receivers, said mcro - 6 OCT

2003 Replacérent 'PggeYsiem as ethon ceinprcwhewmin | saidr picseprepesadid
e _con 17 data ports;

sighals tg d rmne th ection patjtern of said ] 0

and 18 angou fﬁ"q"?ﬁfi ti‘ﬁtcamﬁ |@3§le{rg0£§§ilg data patty byceerding agvignal to a
i ndi cati t 9 td tt f i d dat t

deter m ned byoeiet PRERE Sk SRR Duin G the ey Sionla Boeters dipven
claim8 \A@er@é'%- ' ' < r et 1 nes the,connection
pattern of sal l\ﬁtgeg'ﬂag a@yqé‘z%%ﬁﬁgth%p&cggéﬁrﬁfeg s°§k§€ Clcont act
and detergining which of the input signal receivers have 4 received -
the signal, and repeating the process for every socket contact. 5

1 10. The system as recited in claim 8 wherein said multiconductor cable is a

2 standardized cable.

3

1 11. The system as recited in claim 10 wherein said multiconductor cable is an
2 RJM5cable.

3

1 12. The system as recited in claim 10 wherein said multioondﬁctor cable is an
2 RJ11 cable.

3

1 13. A kit for determining connection pattern of data ports which are
2 interconnected by standardized multiconductor cables, said data ports each
3 having a stahdardized socket, and said multiconductor cables each having a
4  standardized jack at each end of the cable which mates with said socket, said kit
5 comprising:

6 a plurality of adapter boards having a plurality of socket contacts, said

7 adapter boards to be placed adjacent to said socket;
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1 10. The systemas recited in claim8 wherein said nult Repiahetwent Page
cable is a 2 standardized cable. 3 1 11. The systemas recited in
claim 10 wherein said nmulti conductor cable is an 2 RJ45 cabl &3 58P 2003
12. The systemas recited in claim 10 wherein said nulticonductor
cable is an 2 RJ 11 cable. 3 1 13. A ki for deternining connection
pattern of data ports which are 2 interconnected by standardi zed

mul ti condct or cabd gluralitpiofl adlapterpjaciets eneb fitedavengar §ttaﬂ651%ﬁz‘éhzﬁg<,
socket, and said nmulticonductor cables each having a 4 standardize

jack at e&h eash dffsaidmasapterljackets avinparesxteiniahcortad foroslétically @ofndatihg
5 conprising: 6 a plurality of adapter boards having a plurality of
socket cadft ac¥ith said socketaganiaets Mhendsaido adepterajpeketad ditledt over ssxidl
socket; - 6 %MO 3 E%P(l acenent Page 2 9 SEP 2003 15 8 a plurality
of adapt &t | ardiggd fackrand; said sendasdized dack riel malpd avith said, starglasdizéd
of said Iia,fgapt %rﬂ(%tackets havi ng an external contact for electrically
connecti 10 h sai d socket contacts when said adapter jacket is

i ed i 0R sard s COTRRROEAvGS e bR S el S sackal edrbicd el
be, uni Qusly, <N SveR SAoRBENRl LRI iupdh iRt Aadt | ver o
TeCTor 12581 v pUene Aeshuc el ot B0lea ) el 48 e
16 for receiving said signal sent by said output signal drivers;
17 a micro-processor to be coupled to said output signal drivers and said
18  input signal receivers for controlling said signal sent by said output signal drivers
19 and for detecting signals received by said input signal receivers, said micro-
20  processor interpreting said signals to determine the connection pattem of said
21 data ports; and _
22 an output indicator coupled to said micro-processor for indicating the
23 connection pattern of said data ports as determined by said micro-processor.
24
1 14.  The kit as recited in claim 13 wherein said micro-processor determines
2 the connection pattern of said data ports by sending a signal to a socket contact |

3 and determining which of the input signal receivers have received the signal,

4  and repeating the process for every socket contact.

1 15, A kit for determining connection pattern of data ports, said data ports
2 each having a standardized socket, said kit comprising:
3 a plurality of adapter boards having a plurality of socket contacts, said

4  adapter boards to be placed adjacent to said socket;
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17 a mcro-processor to be coupled to said output signal §
said 18 input signal receivers for controlling said si g%ﬂ%@ﬁerﬁ;[}%ge

said output signal drivers 19 and for detecting signals reczag \Sggéﬁy
said input signal receivers, said mcro- 20 processor interpretin
said signals to determ ne the connectionlfattern of said 21 data
ports; and 22 an output indicator coupled to said mcro-processor for
i ndi cating the 2% phmalitg iof enutiintietior 84bledi shidl ¥aBIdROKdvingda standardized
determ ned by said mcro-processor. 24 1 14. The kit as Tecited in
cl ai m 13 herjatknaisedol end; reachr afcesid jacksl ¢iagingi areexterhdl lentzen i cdlediically
pattern of said data ports by sending a signal to a socket contact 3
and det er ffi ni GNGEINGHWIlT saighsockeaontadty mlenrsaitdackeis sndted eith saidlisoeketf he

signal, 4 and repeating the process for every socket contact. 5 1
15. A kit 8 or det QURHiSIH A Frverste be usigquealy rourledit eaghosacket eeitabt dxeich
ports 2 each_ havi a standardi.zed socket, said kit conprising: 3 a

plural ity of AABCUVeshGINg Operalive ioseiid 7 sionglio spidsnoket Cantagtact s,
S 0t g 40 R FAAERMRERD B e o
g:;le:tglt g;g?*:gggg; %?@@ﬁ@%@%@%%bf%gﬁﬁ'°2‘§?‘§P@?P@'§;ﬁ?%§te Bror 2ok A |
clect Tty "7 corneis bkt g, 000616 I TAIE bk

coupl ed 19 eaqlut siphkiFleceiVbisT6F corftdilifg sAidCsIGMA el dy)’s%"s(? ?ﬁgh{‘&gnal drivers

operative to send a signal to said socket Contact; i gnal
recei ver 84t o dnd fondeieeting sigmalserdcbivedan) sai hpaPsiall ReBiVERL sailmices-

recei ving said signal sent by said output signal drivers; 12 a
mi cr o- pr dBes Povcassobinterpigting daicbsigmals! to defenmirs heaondedtionrpatient of ahid
16 data ports; and
17 an output indicator coupled to said micro-processor for indicating the
18 connection pattern of said data ports as determined by said micro-processor.
19 - |
1 16. The kit as recited in claim 15 wherein said micro-processor determines
2 the connection pattern of said data ports by sending a signal to a socket contact
3 and determining which of the input signal receivers have received the signal,

4  and repeating the process for every socket contact.




13 input signal receivers for controlling said signal sent by saiﬁdoCT 2003
output signal drivers 14 and for detecting signals rec@épladeimensRiage
i nput signal receivers, said mcro- 15 processor interpreting said
signals to determ ne the connection pattern of said 16 datzg 9gr jfs;
and 17 an output indicator coupled to sald mcro-processor for
indicating the 18 connection pattern of said data ports as

determ ned by said mcro-processor. AQs¥glfcTThe kit as recited in
claim15 wherein said mcro-processor determnes 2 the connection
pattern of said data ports by sending a signal to a socket contact 3
and determ ni ng which of the input signal receivers have . received
the signal, 4 and refeSYSTEMhdF@RoMGONITORINGeCO MNERCIIONDNt act .
ABSTRACT A SYSTEM FOR MONI TORI NG CONNECTI ON PATTERN OF DATA PORTS
The present invention deter riPRETERN @NiDATA PORTDNnecti on pattern
of data ports which are connected by nulticonductor cables w thout
requiri ng{g speci al patch cables or patch panels. An adapter | acket

havi ng an exter nath cont aﬁi ist'gpltﬁéed over a standardi zed cabl e such
as an RJ45 cabl e Wi EIPSCOHRERRUION GRiermipgs gad monitass the sprrgciivp pagern of

of data por t SR StE WA R PR T Bulipdatiof shbles: bl wbives”
modul o seans o JRHE EAEIRE ofeith bangRLTAR dBie e Bolita. AT Stehtal
of the data gitdck-is pfaded &%er a standardized cable such as an RJ45 cable which
10  connects the data ports. An adapter board having a plurality of socket contacts
is placed adjacent a plurality of data ports. An output and input module are
coupled to the socket contacts. A micro-processor which is coupled to the
- output and input module scans the socket contacts to determine the connection
pattem of the data ports.
15 \-
FIG. 1B



