| NTELLI GENT | NTER- CONNECT AND CROSS- CONNECT PATCHI NG
SYSTEM Cr oss- Ref erence [0001] This application clains
weeioonoiey2t o U. S. Provisional Patent ApplicatiPeI/Ne2009/034663
61/ 030, 405, filed February 21, 2008, the subject
matter of which is hereby incorporated herein by
r ef er dNFELINGENT aNTERRCONNECTHEND CROSSHEONNE(Y0.
7,297, 018, issued NWEOHENGXVSEBOIY i s incorporated
herein by reference in its entirety. Technical Field
[0002] The present application relates to network
docurment ati on and revi sion systems, and nore
Cross{RUidrehéd arly to a system for inplenmenting an
interfrgent interconnect and cross-connect patching
[0001sTtss epplisetionedanme paottyeo §). & rtoviabmad Plteat piditeson No. 61/030,405,
Backgr ound [ 0003]. Communi cat.ions networks are grow ng
filed Februgnyrdd 40 %nﬁl@éb gtangticyof wivgh mrheredy prgomested hgeinhy éference
in its enﬁ}e‘?r C}% 2\ Sec?a?en’?ﬁ%nfm @??tlgsng([ ﬁg}l eE%O Jooy (fgjlncorporated

S ar §7as
heremmtr@f&féﬁgéﬁtl@eﬁﬁ@[‘gentS betvveen hori zontal cabling (to
i ch endpoi nt devices such as conputers and
t el ephones are connected) and network sw tches.

Specifically, patch panels include a panel of network
m@_&ﬂ hat connect i nconmi ng and outgoing |ines of a
[0002] 'ﬂ‘r\ﬁres@ﬁ{s ﬂ%t {e%‘@]ﬁet@&k%o@&r‘hgﬁ&%ﬁﬁ%éi%‘ Systems, and more

system
particugarngel aesysteﬁﬁ‘fop ﬂhﬁl@n@ﬁ’tﬁ@ ancigfefl@ehsSintdi@nA&d Wad kroSs-connect patching
conputers to switches or routers that enable the LAN
systent eteeamread usere ancdhectivorkesmiighesor anot her wi de ar ea
network (WAN). Connections are nmade with patch cords.
The patch panel allows circuits to be arranged and
Back anged by pluggi ng and unpl uggi ng the patch cords.
] When physical connections between endpoi nt
[0003 [d€dth@@sicativths Metwurk K aig Vidrd @ 1h@ Sin el bae ke coﬂ\jﬁ&’)ﬁ'@g @fid are continually
renmoved, patch panels are the points at ich
being uré@tﬁmneptaehéo selifly susfombes’ neelsi r Bdchrpanets argdeicd ilb femprunications
l ds.

netwold A8 SR Cish Pl DR Pt Gt gl Wﬁgﬁfﬂﬁwm devices such
as congﬁfé&g)%%de Eé;%'ﬁgﬁest € cBie Qf atﬁ?h&ﬁ%%ﬁ{dsvﬁ'tcﬂi@@l § g“ﬁalt%h panels

edi cat e sw tching equi pmsnP"TC 000

includé & panpebobf aptwdilo poEts nhai donaedt éc@ntdn®fand angas; it ofali docal arca
made to patch cord connections within the patch field.

networlr(bAY) of ethgherRmtnisHions cledtenmifedr dlestuqsbsysient hinfg lehly, for example,

the pata R pane?scortnpec{s tfle fetwork’s computers to switches or routers that enable the LAN to

connect to the Internet or another wide area network (WAN). Connections are made with patch
cords. The patch panel allows circuits to be arranged and rearranged by plugging and
unplugging the patch cords.

[0004] When physical connections between endpoint devices and network switches are added,
moved or removed, patch panels are the points at which technicians complete the required
moves, additions or changes of cabling within patch fields. Patch pancls offer the convenience
of allowing technicians to quickly change the path of sclected signals, without the expense of

dedicated switching equipment.



routing of patch cords is always known and further
assures that any future changes are conpl et ed
w@empaeisby. [ 0006] Human error associ ated w t hP€TES2009/034663
i npl enent ati on and mai nt enance of physical cable
connecti ons between networ k conmuni cation equi prent
[0005]clars ingutaht formain@in 4 recant ofehgadds \thatiarpmatie toopach cord connectlons
net wor k. _Such negative inpact_ can be avoi ded thro

Wlthm| thﬁrp@tﬁédﬁfédmtﬂrmer oqumertatiancel phspeest inndievitsah ﬁ%lél aésures that the
d d
routmg %fv PG (iotri(ﬁgsa 5‘]%/&%1}5{1? %ggljt Q%?%l?ﬁi,? t@eﬁ,& h%rﬁ ganges are completed

correcflj. scussed bel ow, a system for guiding patch cord
connections in a network is provided. The system

[0006] Huohad esrorn assatita‘tedp\ainlelthd aplachiengtiguo nhds maantp@aned of physical cable
managenent nodule (PMM . inserted into the patch panel

connecéwas F"i‘@na'éﬁt@(’liko coEMEBicatiqis eqIpHANtosany &5yl an Benifcant negative

RS M
Verlﬁcﬁt@oﬂ drnchYk Catle MW AN Thad bPHAELS uhflefﬂéﬁteﬁ’ et[w%Q@&]:hmclans

The system may be used to provide hod of
gui di ng patch cord connections in a cross-connect
network so as to detect insertion or renoval of a
.Jﬂﬂﬂﬁélch cord into a port of the patch panel. The nethod
[0007] ‘Wféh}‘hd 4d%ﬁ§{t%/ Hﬂgusge(f%encﬁvv\ﬂ § tegrffocf gbﬁﬁ)ﬁéi%dt{” ord cgﬁ{egi]ons ina

ane ermning atype
networkeig @rd’x@@%d anit sieteRr fiichidega phieh gbﬁﬁel dndlading @é‘n@fa ﬁa'ﬁ@l management
nine-wire patch cord is plugged into a patch panel.
modul?lﬁBM%)t 1hsmiteéllmo thpiteldpancl mid baeg nlgje ¢odetoci mmtmmrm ramgdval of a

anln via.a ni thvvlreofthenlnevvl
patch SANANE BrIPr Rl peh Bmi. O perinkasl GiPP RS flsigepegt module

nd communi cating
(PEMﬁg%déc%l gtrt]l?egliﬂél%f;br (Eeé)%wﬂﬁp%gg]{w@he system may be
[0008 UBledsyktempiay belesdiad peovidt foed ntfth@idfthiuiding pateh c@@rcdnnections in a
connections in an interconnect network so as to detect
cross-Gongent netoierioso asgadotadt infertionputremowdpia patelocerd pige @ poft of the patch
t at h panel. The.nethod.incl udes, recei vi ng a cl ose
pancl. g A Feides, TEHURE cioPiPT RS P Ehr B sihlh i g b rfincl port
deternftfing 'éet?rgévM“ cé‘th@ tHaMyhd B‘éeh&‘é%&é&g afd H&Ertﬁﬁﬁ&g%h&ﬁ‘@ a far end of the
L en- patch cord to Il Tumnate an LED he far
nine-werdpateindorde i plugpgl ihe & patcknandf tThe methedMats® Paluds initiating
cord into a port of the switch or router. The nethod
commypigaiions enq gechangiBg Hrw vie @ diuth graob e kute-pirg patchecord when both

ch that indicates a.port dre at ich the far . .
ends @nfpegfingiate, P it iRy, AR QERHadinel BOtP, &g caffunicating
connedBh &b a2 PNV he far end of the ten-wire patch cord

has been inserted into a correct port of the swtch.
[0009] Thet dystearmanik wded tdproy ele-fod @ methad ohgwiding path cbelesonnections in an

inserted into a correct port of the switch, the methaqd
interconnect network so as to detect insertion or removal of a patch cord into a port of the patch

panel. The method includes receiving a close end of a ten-wire patch cord into a provisioning
port of the PMM, the PMM instructing a far end of the ten-wire patch cord to illuminate an LED
at the far end, and receiving the far end of the ten-wire patch cord into a port of the switch or
router. The method also includes the PMM receiving a packet from the switch that indicates a
port address at which the far end of the ten-wire patch cord has been inserted, and determining if

the far end of the ten-wire patch cord has been inserted into a correct port of the switch. If the



i ncludes the PM il lum nating an LED atop the
provi sioning port to instruct a user to renove the
webwsmowsrl of the |-Cord fromthe provisioni ngPEDUS20091034663
the PMM Followi ng this, the nethod includes receiving
the close end of the I-Cord into a port of the patch
far enafntt tenrwirelpiteli tdrdihagbidh ihdeeted ims e cenekct phrttolfiehd swdehothe method
) has been inserted into a correct, patch panel port.
includesoihe FMMrillgminating em EDe#BD HonRIAY ISIONREIWF totiRYIRIEt K gger to remove

may _be. us A th the systemto proyi hod qf.

the e M EE ot B8l R e FRUOREebiz the method

includéd el d0Bs theaBicvdmbrahd RUbrd @S & phRYf kI $atéh panel and determining if
provi sioning port of the PMM and the PWM reading a

the close omat of thé [-Chel s beentinsected key a torréat patth panchpor ED col or
sequence to use for tracing ends of a patch cord.

[0010]Hg) Ytich@they, R IMEEh SPArhBRGEY e B viidgVih ther Spicanip provide a
rnetho? { g i@?{g?ﬂ%&c‘ﬁg&gde J&rgérlllgg {élﬂagn%{)vg% :Tlgegﬁgt%o@géc@dt%% retcte]i%ingl\é%ort trace

key info d provisidhig d0rt ERFNRN £idBe PIM R diaER mah@Y of BRYBRGRICE key to
received fromthe port trace key, and storing changes

identifymd d BRI colhescsiystce v use fohéraomgonds afa pateh @od.t Folawieg, the method

. key. .[001 These and ot her aspects will beco . :
1nclud%p1)é%ﬁ1gﬁg af @Jtpﬁ%g a ptchyequd dnde i[,hesmp‘fmmmﬁg PR ogﬁp r@\@M, instructing a

second; cgﬁlg;rf glg: eaifh&hcfo% {oq%lﬂgla%%tnaﬂﬁ[? gccgﬁcgﬁéi:o%é PED cWLoté Igequence received

ere appropriate cohpanyi

from tB¢ ngdil(tj & kelyUidd@oring chasdi@uhdlc he thengaemtinat hbabrytdiehe port trace
enbo

iments noted herein are not intended to limt the
key. scope of the invention as clained. Brief Description

of. Fiqure 0012] Figure 1 illustrates xanpl e, .
10011 ke, A Sk St 15 emE APl eloahory SlopRRLSGH in the art by
X I - Se : t chpa [ ' e 3
e P BUhaE YERIP Wt L P RS WA WSS o e
accomPaniiingdrd@aipel. Fir@ei, 5] shou@ieamdébeod B thak thésibatiensdxaiopdddrein are
~of a front and rear perspective view of a panel
not intpded e Hetfttheivane of themventiqnoe t6imed.gur es 5A- 5B
illustrate exanples of a front and rear perspective
vi ew of a panel managenent nodule (PMV) installed

Brief BhdeinBioR oPRicgResranel . [0017] Figures 6A illustrates an

%%?gr interface. [0018] Figure 6B

[0012] Fibwstirilissitcaan exanflb patah pArebtysteni.nsert to the patch
0019] Figure 7 _illustrates an exanpl e bl ock

[0013]3%@@8#;1@&@8 pacEHNPankievey modwRBpaiHi paselsur e. [ 0020]

0014 TS S B PEGu TR AR uuRhOSK

[0015] Figures 4A-4B illustrate examples of a front and rear perspective view of a panel
management module (PMM).

[0016] Figures 5A-5B illustrate examples of a front and rear perspective view of a panel
management module (PMM) installed within a patch panel,

[0017] Figures 6A illustrates an example of a user interface.

[0018] Figure 6B illustrates an example a plastic insert to the patch panel.

[0019] Figure 7 illustrates an example block diagram of a patch panel system architecture.

[0020] Figure 8 illustrates a more detailed example block diagram of a patch panel system

architecture.



architecture.[0021] Figure 9 illustrates a bl ock
di agram of an exanpl e of a panel managenent nodul e
w@ Biosad sy chain configuration. [0022] Fi gurBCT/0S2009/034663

illustrates an exanple of a rear perspective view of a

peri pheral expansi on managenent nodul e (PEMV). [0023]

[0021 Higuieed Ilustrhickisit blatle sliagmneodmpl exanfpla ofar pantl ameagegyent module
PTK). [0024] Figure 12A is an exanpl e bl ock di agram
(PMM) dpigs elag fangigaraliplbss- connect network architecture.

[0025], Fiigure 12B is an exanpl e bl ock di agram . .
100225 PRt LU o1t B o e Barsis el o § oL pRherel cxpansion
managk@eRGhoddlOWEAMNS is a flowchart depicting functional

steps of an exanple nethod for perform ng patching
[0023 plEpuvedn iihastrates paoengle of apat oss-kepMECL t ype

architecture. [0027]. Figure 14 is . a flowchart
[0024]5faghist ilAg fsuriét iezsfﬁalplesblgsls GeTam dllustpling ot giey-cpapect network
mcmﬁgﬁﬁéorning pat chi ng between patch panels in an

"Nt érconnect type architecture in a guided patching
[0025 CEig e 1DBlighl 8AnpRsEIbEdihSBmli028Tind einRi &98Bdt network architecture.

application provides a systemincluding an Intelligent
[0026 FRgsicdalis b dlpschavhdepgemgftngtioPilMeps ob bn wkantplerodttodfor performing

.ntelligence-read atch panel s, panel managenent
patchingRiv R DadIHRA A HEPECWBFA P AHAIEH Cnar e t hat

10027 EEBHS REHoRh AL S At TRAEI Ry 82 B o Clpetdf fprperforming
patchih@bd@atdpapanRhels aNcBick@RBedMyipbiafchttQsR 1€ 0 BRRed pRatiisdcase.

panel architectures. |I. Patch-Field System
Architecture Overview [0029] Figure 1 illustrates an

€ | e Patch panel system i ncludi ng patch panel 102
Mﬁ%ﬂﬂﬂﬂ%t ch Panel X') connected to patch panel 104
( " . - Pa 7" ) i . X C . . .
oo b, FREIGERRLE b S50 ACRENE BN Pt Lo
Managk@@n@ (It M) Otoo Maythcooiinlad, datkigeanealyl pach phitlsygfah€iNnmanagement

bet ween each other via the %atch cord. Patch panels of
moduleh enkyneed natch pprids.cadi sofiwiredythitecrablgh lopgrheorsrang gagnagenagnt aspects

and angled confiqurations. The t anel.s 102 and .. oy
for the g Stedin eV RO o6 B0 B B B bR Lgen Rcctions within
_cdnf Li-g archifect _form of circuitry, which can
CrOSS ngr‘%&;k}rﬁdg{l}%ﬁrgg&cutﬁgsti ons (discussed below). [0030]
Figure 2 illustrates an exanple of seven nodul ar patch
panel s 202(a)-(%). Each patch panel 202 includes a
L Pyeh-Fidd SpstemornechtettnecOvenievorts 204 that all ow the

[0029]r1§1§€r%01t %lfﬁ%treﬁgst grb e aarrrl]pqle %atch panel system including patch panel 102 (labeled

“Patch Panel X”) connected to patch panel 104 (labeled “Patch Panel Z”) using a patch cord 106.
Ports of the patch panels 102 and 104, such as ports 108 and 110, may communicate connection
information between each other via the patch cord. Patch panels of the present application may
be available in both flat and angled configurations, The patch panels 102 and 104 and/or the
patch cord 106 may be provided with “intelligence” in the form of circuitry, which can perform
detailed functions (discussed below).

[0030] Figure 2 illustrates an example of seven modular patch panels 202(a)-(g). Each patch
panel 202 includes a pair of network connection ports 204 that allow the respective patch panels

to be connected in a daisy-chain configuration to a network connection 206 using daisy-chain



to be connected in a daisy-chain configuration to a
net wor k connecti on 206 usi ng dai sy-chai nnetwork cabl es
wQe®ofiesesz , rel atively short spans of 4-pair nRBCTHO$2009/034663
cable term nated in conventional RJ-45 term nators).
The network connection 206 may provi de network
networkonaigded 208t ¢¢.d.0 rdadlelpahelt gpanelofi f-phinendadosky calilai terminated in
and na rovi de each patch panel in the daisy-chain
convergjonpl é%nﬁ%d@mmtyrsro d he e pRitvETIN coMBRAORRAY Yy dihtprovide  network

stem (NMS),., Further ach .pat ch, panel 202 .
connoi(Ry el Bl Pt 5 s SERARPRL S0 PR Bsa fO AR pptghyppnct in the
daisy-EAh RahcBnRAAGKStoh # rdfotk AERVER ARAEI AN gys?enﬂj AUSS) CttRer, each

configuration to a single power supply 212 using
patch phmick302cthay mchdwarpacalbipesc2ddrifg perts 2 ethatt dlloed thic phtoh panels to be
) spans,  of DC or AC electrical power cabling with . _ _
interconpgqtesh ) atdaisyshHB coBlaNatiqnaios sBRIKRAYCHHEPE AN ding daisy-chain

f, th tch | ' . . .
pov R 35 41 ROREDPOR B, B0 i v
approptih@{ @méddrs). [ PR cbhnédabshbRABE! portRYT e paRARAREISD02,KshBwn in a

vari ety of ways, and the above configurations are just
cross-tonnecs deflograntplre madOeyppatchi cgdodl d-(@hount of custoners

to support, additional. patch panel s al so be . .
[0031] I??ééugﬁ@al:s n[wdgwpm@a %atva%etpsaﬁ@ﬁyspamn? 0@ YO Higuatigns are just
0 rovi de e -
o sERBLUAALL D dRLIN e BreRRIARL S fhnenBRldl i pncs
may ald€Bpinchgedt ed i nto ports of the patch panel. Further,

each patch panel port is provided with indicator
[0032] Eaghtpstchpandtposrof shagprasenhepphieasivaris gros)detl vath eintagty thitenable the

atch panel.s to gui.de steps,of the.addition or r val
patch Gl o BAREDT Wb TudHie e uTRs bk B R op&s SH7BE pitch pancl.
. o a . - o r‘ .
Pt 08 0 LB RS 54y S Ay
that al@ywatlcgmtcUpadeld tagdidt isaps af ther @idioal orpeMoesd 9E patch RBEBonnected
recognition of plug insertions and renoval s by the
betwegrapaen paied s Thamndidatondigihtst way benimpicoantcd s aiﬂlaéqm red and green
LEDs,I ﬁ%tg#g%nts T@lgspr@%g%%%!éis et? S %ﬁfdgg@gl(ﬂglogaécg@wg@t Vl\rgcgeigses, instant

: . . . Li . o

scou B S AU g0l R AL bRl L Micain

of pluginderpens adre@ovald by paclepaitlsac hinotrk mahagdinegt sybtgin (NMS), which
l[imted to, creation of work orders and creation of

may bg4uphvaistapplieasipr ithat gins|cncaMiedevsms dilfuxconssiting isggem, for example.

et.c.. The N ommuni cat i th the tc -
Tho NNRC o S oses -08 HrGtPeR 261 965 thoklhdtclBERE but not limited
to, creQIGAIWorR brd SN F&Abn _§P&fu‘gﬁﬁ§1_t Kect Mb&&En seckiti fofidics, tasks,
States Patent Application Publication No. US
ctc. TRONMODAY 8@0mahicatt nathabapacit panof viaiSNMIP aver standard 10/100 Ethernet.
i ncorporated by reference as if full {I set fort
R

One gyamplen of oMot esofiataeh ipalssqrbedaiyp United b%at%rr#@teabrﬁdwlicaﬁon
Publiclalltiioqlt ﬁlo.l [IJ§ %666/0(?@%661 ApaRE lcg'ntgn%g gt %ﬁicﬁg e ﬁ%(t)r%lgrated by reference as if
fully set forth herein.

[0033] The patch panels may thus be considered “intelligent” patch panels because the patch
panels can detect the insertion or removal of patch cords. The patch panels may be a shielded or
UTP (unshielded twisted pair) patch panel. Patch panels may accommodate copper or fiber

jacks, and are available in straight or angled variants. The patch panels include two detachable



panel s can detect the insertion or renoval of patch
cords. The patch panels may be a shiel ded or UTP
w@ evshosBred twi sted pair) patch panel. Patch pamnesm09/034663
may accommodat e copper or fiber jacks, and are
avai l able in straight or angled variants. The patch
wing pandl thai halsd déectronic detcatiyabldwan intdoaed $ightanittgudiedes (LEDs),
electronic circuitry, such as integrated ) )
proprigtpryHvoesenduateioples ergeraqlessbern cxaplp one egghyper jack located adjacent to

. - pl | f I : h
D A LN e s e
conne®lo8§ PNkl ERTROBAALPeARE S RBKMcih® €N abl e conti nuous

scanni ng of patch cord connections and vi sual cueing

[0034} Kigene 3oesteatasronocxdreglbof eifimnt vie®@@E4]wikg oard 382. The wing board is
il lustrates one exanple of a front view of a w

preferghbwp drigtyd cirenié dapidgs e v thas lqsh@%mawgpngoawﬁ,nﬂglg& and contacts,

e G SRR <R O S
inserte@t fn@C BRH H&Ht VperdRS DT Btch Pahdle aRBlERIRAARRLs Jh gatch cords, for

contacts are insefted into each port opening of
examppat Bhnphowtls mapderattedicd do clonkefcand reght pidt ofi agetaispanélor The wing

boards?a}% gi%!:’%p%lg%%algg%%lgéﬁlb %%g]gt_ &%t' g&fe?@g éi:gggln ];e cgpcgl interfaces
to patceﬂ &l LER fl%gmﬂé\%ﬁcorﬁﬁﬁﬁﬁ@@nﬁ%émtr RSNk aﬁs@e?c]aetween patch
frechanical and el ectrical IAterfaces o pat ch cords as

panclsWeinl X&P |(ensd-eonbetC paroning c abhfnFathmsdver Betheen daltéh panels and
transfer between patch panels (in XCP (cross-connect

intercquacaes Iplugpdleaonias gur KiP @ntsicomrechpdteteeg) qoafighatansk| Thawihg boards
i nt.erconnect plug el ectroni in | i nt er connect .. .
may b3 BHPH A EriUE O APTOHSNET R G ER B Hag TBUsfisplay wing
oard 130 53160 NG AL CORRURD O il NGO Gond R o4 Wonr
havingo@adrdnikithl @AsdeChholli &8 peraydratufe orahbidite ynkgs)oadiat combalations of

as a w ngboard having environnental sensors such as
the ab@wgnper at ure or noi sture sensors) and/ or conbi nations

he .above. 035]. Ports of the patc anel. may .
10035 Herts i e RSB pehd R Lin TG bt B AR PR o) afecppich cords
r dsh L V& 6 (880 : i
o LG5, TG G, o B SIBERRER sy e i
patch dddd wincladipgttied cigh tgpichlneiresdinagwiohesld gioghlt witrgsp rderkredwiortesein as the

and two additional wires, referred to herein as the
9th and ] Qthawerest gechwivibeontagh vt Qi pnd Ot tveies camitacks i9tthe sy boards. In

some eé‘l;(ﬁ IEt th!'ﬁlwﬁrgﬁtagg-%é%&fé\?ﬁl{, (g)ré) Es(e Br\#v@gﬁi,glgargg%g 6}\I1Ieing§§t,rr'[eypical wires and one

additidndCivitivigctt Bittahd® {PlGRhct Wrdvesdan %e%%g adgds | Rk (and tenth)
Wi re, which contacts a 9 wre contact provided in the

wires wndgoitects dscordingtth thamdest@ninkgntionr s vaed faoptec terd management

~accor di ng to the present invention are used for patch
functiqns afd e B ERSIHCTId MANAEIHRCNA FRNGRAY Ob eMERHESTGRY Wiges.

003} R ARTRL SR - FAPRIER. 1L TG
modulb TPMAgES TRe PaNGl is TEARESIAE (ie., readily installed or removed) microprocessor
assembly that provides intelligence and network connectivity to the patch panel. The PMM
includes a printed circuit board, a cold fire processor complex (CFP) including flash and RAM
memory and a clock, and a peripheral equipment micro-controller (PEPIC) sub-assembly, for

example. The PMM enables efficient servicing, whereby a replacement PMM can be inserted



nodule (PMM. The PMMis a nodular (i.e., readily
installed or renoved) m croprocessor assenbly that
w@e@oilekss2 i nt el | i gence and networ k connecti vi t BCT/US100%034663

pat ch panel. The PMMincludes a printed circuit board,

a cold fire processor conplex (CFP) including flash
and prRvtidRAl quishdy yto andhiraize | dekntin@ndf ahpeaichhanal diwi Pudhtprovides
m cro-control | er(g PEPI C) sub-assenbly, for exanple.
intelliggrcePimtiznpaiele panst. fand j it ussgr & modnlyr Digke caadesaupgrading processor

epl acenent .PMM can. he inser and provi sioned quickly
technof G, AR Sl bt FHise Bpiel R RN ol “rhe P
[0037PFigYedes illhdMagls! didesGampld of hoRalieh pRASPMMAAYY IS Figure 4B
using a nodul ar pi ece enabl es upgradi ng processor

illustrdtesodme ek agyleof b haw tvieweafithe POV 402.eTihé PEIM AOZ prefeaaidy irictudes three

be exchanged. [0037] Figure 4A illustrates one exanple
card egge gomegiats Wded0orand 4KMbaonngggwith Her ateppancl.  The patch panel

I t e n [ he PMM 402, .. .

sy Y BRAP RS B0E SRR Bl A6 horbagit e UG SN Bfrisionin

port (oF ASReREPER 2t of the PatcRPehehQthilchBhn&RMN2EY and 408 nhAE€with right and

pat ch panel. The patch panel accepts the PMMin a

left winghbaxds of thelpetchatandl. 2mtkk reafhod timoPMdE H0} artO%orpatves ports 410 and
Lth a provisioning port (or user interface ea) of

412, whigh HVCIRT pARiY-chajh PPCI OAPREEPDY Thoypeveirnaria 4D ﬁ%ﬁi‘éu may be 48-
i ' d ' r t -

ol DPERSE LBt pNBSODORLLS Bl LB R0 fon i e

other @3idabloMoi ks fivied drdthed PNV 9Y othbinddl@Wer connecti on.
The power ports 410 and 412 nay be 48- volt DC power

[0038]clorthe cerdersof thndear loé tiIRMRMAD 202 are tveeEdictnkeportsohifedtdot 16, such as
to receive power, wth e ot her avail e to pass.
Ethornh RoFS  5Y oSABRHAREPMEBr Geret o cind’ g@sé‘flwna}%ng Ethernet
3 Etthen :
coma 15 8R4 SARMG 5 oL OFYNLATE 9 it AR o e
an RSci@nriaatjoRgt I8ahamdst bended tfonetnweyting amdthkpexpdadisy devices (such as a
~ chaining Ethernet connectivity between PMME (via a
periphetat Geampremaragcoaiy reoduf P EAKdrgiseyssedireéovPMM al so
i ncl udes..an RS-485 data pordt 418 t hat e. used, for.
10039 LRHESEY HEMEBgR G Bk ahei nt Heyi e ISt p BSREe witin a patch
I o . . .
pnc B8 PAGEESe SHRGREL i SRRy g, PEMY 0 o it

patch exalnjide of a front view of a PMM 502 installed within
a patch panel 504. Figure 5B illustrates one exanple
[0040]oFheaPMAAS0Yinsqyidds & ProvRass0ork rfer Blanaggdwvietwork salusigh dioducts and

. panel 504. .[0040] The PMM 502 pr oy| I ocesso .
aoplicHRS0pdRe wibe Bt ek MR sare T UAE G0E pEMERS TPV 502 with
softwa?ﬁpﬁ!qgﬁ@d kP BppBR AdiffbentWyPsh SOMEShoakds! MR ®ind Bddkdy, S& as wing

PMM 502 provides the PMM 502 with software required to
board sifi8pandy dndldder distretey mesporien, ngograar deay Tlhgicw{BAgl) devices, PIC
. boards, such as wing board 508, nmay include discrete
microqoghplbiie M sMIcHPeRficsseisarpdyha BYiM S0Pmpay epsymenigate piiigs any of these

devices.

[0041] The patch panels of the present application also include a provisioning port 506 (shown
in Figure 5A). The provisioning port 506 provides user access to a technician at a rack with an
installed PMM. The provisioning port provides a subset of the management capabilities
provided by the rear-facing ports. Figure 6A illustrates one example of a front view of a user

interface insert 602 that is mounted at the provisioning port. The user interface insert 602



m crocontrollers, or mcroprocessors, and the PMM 502
may conmuni cate with any of these devices. [0041] The
w@atehopanel s of the present application al so PeUSZHE9/834663
provi sioning port 506 (shown in Figure 5A). The
provi sioning port 506 provides user access to a
includ¢seshnbutioan 664, faur BER’ s tl&nprbwsfoﬁinlgq@rﬂﬂﬂ (sfdven in Fig. 6A as an
rovi Sj onl(gg port Eﬂéow des a subset of mana

RJ45 Etheraph jp¢l o 4 t@;deﬁewea Pthand 196 wge 96@1 p@tcf? Fﬁr@%@t visible
due totRpsprayEh " FleS et s B E MR 82 ieferieBihie M edlfeia card edge

conne@bWMipsi oni ng port. The user interface insert
602i ncl udes two buttons 604, four LED S 606, the

[0042 plf @\piatch granal glogsomdt nﬁﬂlﬁie(asl?i‘dm aiphaskt gnseb Al 28s showRlid Figure 6B may
Et hernet jack 608), and contacts to detect a 9th and

be insertyd pntajthedrayisignisg per OEerdpa@h@@n@m s. ble due to

0043 RS AT Gl o BeBCot DRREL 8PP B h6BSHure 700

The sykfer?7 (0ahERdRATNINITRSInRShcih § GlithdRo dvifdBdards 4@t 1706 through two
insert 612 as shown in Figure 6B nmay be inserted into

separateheingibosdssi lefti wigg poy andof right evigalbwsh Tha®MM 7[00@5431]0wn to provide up
Fi gur 7 |II strates an exanpl e bl ock gr am of
to one ag% p%Ypéﬁ éwgwsmoaﬁa AN 7@% %wget e Pods requiring

vore SO, SN RIS IR LR RO BS0LE. Thc r

702 isWho@n el snciid adpdvie® ifputi(ADvEILDC), T E’tMMn@Dﬁortss(lﬁﬁlomoitg (which
provide up to one anp of 3.3 volt DC power to each

may bwpmtgfldﬁdawmai‘@a:t faged an@@. sanln Ethernet pgrtwose Gentr efgthic AMig 702 for a
nor e th n e ag%l)\gna%/ogﬁ} uireld to have a separate
Pm"ls@i‘m&d’&ﬁt P eol@tc 8°PMM 702 is shown to

[0044] lﬂg‘;ﬂjfd% 1131@?{9%? a(f\rl\1lﬁf%u et&f&% %&k%r A ake V\%neﬁqg rb?gd;?&gg?gﬁéf system

archlteamﬂe 8061 AgneenBbhEl stetc Ftbé bystdin 800 irehideot PMM §IINoABted to two
for a provisionin port | ocated on the front of the
wing hoards (50 and 806 Jsetrirge PE Wisest |Hagh phthesviag henrds includes multiple

ports ST (AT BV BOSDACTYNEN Gt G DECERE. SyeTRTADE Thludes

contra P BEES %, T ﬁ?ﬁ%%?@%%%%%ﬂ@%@%ﬁ% RATDER BGh punc, nd

with al@dﬁfmdlSI Otinwiredés paruh tordl &hpprdcsssgr &08pattrfogetithes pratsdsor complex
ossi bly managed by nmultiple processors. The PVMM 802
810, smhcqswd(é@ldﬁlr@ emce%pr ey EQ:Fé)s)s@ﬁt isospabige! wanie ittt d5bit data

[ovisionin of t atch pane
bus q\%a( E -gqgatdﬁregsn ulePnnoz%‘ Erg{)%qlmgnt lﬁogeglﬁ;o& coaﬂ,piéx gﬂ) includes flash
memoRY, %@ﬁﬁ? e $ABtck M6 8NbARERMbUshaPEREACESHREL R RInBNnsEH Ethernet
such as"a ColdFire processor conplex (CFP), that is
Physicab papdr elntef facasniPiHics) wint e dMcdR2- bidepahders Intesfaen dMal) 24 - the tColdFire
address bus. In one enbodi nent, the processor conple
procesgargn; the [Chieesninlas $10, and SDRAM memory. ' The FLASH memory deV1ce will
support boot code, application code, and non-volatile databases. The SDRAM memory device
will support boot code, application code, and volatile data.
[0045] The PMM 802 also includes an RS485 expansion port 812 to connect to and manage
future in-rack devices, such as thermal monitoring, environmental control, and power

monitoring.



menory, that may be limted to a 16-bit data bus, an
Et hernet Switch that contains five Ethernet Physical
wa.aopenodest er f aces (PHYs) and a Medi a | ndependePtT/US2009/034663

Interface (MIl) to the ColdFire processor in the CFP
conpl ex 810, and SDRAM nenory. The FLASH nenory device

[0046 MU$cr isteapidons viadothe docteionapipbicdatyi tha Pdvbide§02angly be carried out via a
.non-vol atil e dat abases, The SDRAM nenory device will

user iR{gRpST Withdvo peshbutions ﬁhatc@rf:i wad dedaariendusgbicatirele including port

.dat 45 I ncl.udes an
selecti PR O BT 9 gt 10 AT ERRAGL LA Giegton the PMM
user int&Hdc8Glon@ SWtCRRr tribGbr BEDIhErHEbMIPRIZ Rkl BBo 1nc1ude a buzzer to be
envi ronnental control, and power nonitoring.[0046]
used tcuﬁmnhen gmc&'reatet}mmsn mljrhvmlbmng ofipdttlocedenabl ed by the

may be carried out via a user interface with
[0047% Efséursl?swbﬁrfwr?sblpﬂfadlasr@@ efsacxpepleir Y dagt chain configuration.

The pa‘faﬂéang@ #eglﬁ%c%gﬂg% 8 %ﬁé eﬁlﬁé@:ﬁg O(EfI ﬂﬁg Wgé’n? %ﬁélicaﬁéneﬁlay support up

to 50 BRIBSEANY 415y Ehen Bm&Eﬁiém'emlfﬂ{sf age sl@dv@[ﬂgl st PMMUS connected to a
tri-color LED's. The PMM 802 may al so include a buzzer

netwotkod(Rethrsighl Btleerfiairpottelr.  duiedendaPydd hoireictarto ibthernet port 2 of the first

vt | hi Ep et ol n g s HUAHEL g Bt PV example (a
conﬁgﬁl@tlgﬁf gﬁl&aﬂngu&@ Mo ﬁ%?(—éﬁe‘? rpl\{ﬂ\/l!g}E E%ﬁlls n]%u &é%lﬁ&a?hmmates the

one e eprse

need fORNdEHIGHAD EthetiRt %‘Qltﬁpﬁ@&ﬂd 4sSthe ﬁluﬁlbélabisFMWinﬁre@iest Mehe daisy chain
Et hernet |i nks. afirst PMMis connected to

will aksonsippent ka 9BPrictaryo msagtﬂgenﬂmfacgdaetvv@n mlsewahm FhIVMlalsy chain.
her net ort 2 of first PWMM

t t
FirmwGifacs YT el0HY ks T8 RYSE by Hirgtiaecking To a rear of he
pMM.F ibEBEE %S%Me%ﬁﬁﬁ&% $lrc aﬂtéf‘){l}e WM BGh Yhain by
nore or fewer ) e dai sy ciai n capabi

conne@inighto At @3NheForeesnples a astdicbuldnalg Ecbapinet m$(theotbnth PMM and
ports as the nunber of PMVs increases. The daisy chain
managgiallIPMMs threughpoweb-baspd glpmrr@n@udyhmg@efgwg i nterf ace

10048 o BB s obm 1 ﬂ%me%‘qﬁ g iy e ieide & periphera
expanGODREAIdARnt Rodulb ?ﬁ‘EM@/;) rE’WﬂlM?Ira V& lexath 1% df%etrear view of a

can cormnfigure or reconf’igu e al 'l e PWM
PEMM hed0 The REMNEMI00iga periphoel Bivite tEaxr atte&&mtﬂ @PNH»/[ lthirelligh an RS485
could plug a conmputer into the tenth PVMM and nmana

port ang 15 apiensink ol RM¥ebripgisedowe festinmmel-the BMM t0 other panels (for

exampr!)ei, @?@%{%%ged%l (1)'[ ﬁl?%x 6?’?E}M it Ch% c?sﬁ%lgo%pléca ng IaB wgﬁl&? connectivity or

user m?éifﬂi%@aeﬁf@ntﬁ%f‘%mm TRYUhEPEREIMQ0 fibRHESWAR S485 ports 1002 and
lustrates an exanple of a rear view of a PEMM (5) 00.

1004. TTi& PENM 100Dalss ieclysies itph@oatr cemeaerst1986 aad tlaeemetod which is

a PW t hrou an RS485 port and is an extension of the
used tpmqwebrth%é’ﬁg@/'s&% dnthei Shy of whish qaRNIe Bsedt tRedaisy-chain power

conne RS Jtosotﬁgroe&pansmn devices. The PEMM 1000 may include the same microcontroller
as found in a PMM, and functions as an extension of the PMM. In on¢ embodiment, the PEMM
1000 acts as an expansion device for the PMM on a separate panel from the PMM, and may be
similar to the PMM except that the PEMM docs not include Ethernet ports and cannot directly
connect to the network. The PEMM 1000 may transmit control signals from the PMM to control
contacts and indicator lights associated with ports of the patch panel to which the PEMM 1000 is



exanpl e, other panels within a rack) w thout
necessarily replicating all of the connectivity or
waiz@o/1038er f ace el enents of the PMM Thus, theP@®ENS009/034663
1000 includes two RS485 ports 1002 and 1004. The PEWM
1000 al so includes two power connectors 1006 and 1008,
connc@dt Afterhtiahy, itisc PSIOM ntag tpavweit itda@ctizvih IHOREMM] wHieh in turn can
r of which can be used to dai sy-chain power

ot he
directly gAdrewstthe Hslicator dights ondigpasesiagnd natshinasel; astwiell mEwansmaiood receive

. may include the sa mecrocontroller,as found,in a .
signal SRt e Sl Mo e QP Eh b e e B WA gpoPEvM i
install&ITD@thERbes bheomEMWikPAyvakd $rasdcdnoXRAPEMM, B&¢hEiRg on the
for the on a separate’panel fromthe PVW and nay
particlde femnatiohsdesirod b eheRbA except that the PEMM does not
i hcl ude Et hernet ports and cannot directly caonnect to

[0049} lanpi@eggsplodingere, IENNRRORONRLEHORY (§r¥s FPRNCEHMRS kstween patch panels)

o oSO LD, S EDESE, 00 LB ARG o
typicaMptitécord & REMME hB0virS pACNESH Stbluddh ke bRt Witelthat all\es for sensing

MM may transmt instructions to the PEMM which in
of conhentionan cdnmenidatioraadosstbe phgsidahtiiyeat Arnihd-ght pawh cotdmay be a

a | ated _patch panel, as well as.transmt and
standagch Ry v Eﬁlﬁr@t 1B cHnePd i cBriddgiona fenetgr attached to a blade
' with ports on the patch panel where the
assem@%%ﬁﬁcgﬂaﬁ%ﬁ alled. Other types of connectivity may be

[00501PP42sh Gl OBorinb&idiEMY ¢ depadiidtd betwehe faaht beddladr of the present
functions desired by the user. [0049] In another

applicgpodaynenmadpasiag ap sxterbonnoetmaibchi cond (a( ten-gvire ivahneed )i tbatssupports
.bet ween tch nel s) of esent application
teltiggt Siscd doney SiRsesatent FBL S, 2 “hihtp pifeord has the
. .r. i C h 0 i d N ARe- W r
oMU ROART Lo NS PRl s av

colorscananaeptation ane comarnsyiteattb @hatde cOsmubinepaadhySitld dtanning. The ten-
~ layer. A nine-wire patch cord may be a standard o
wire pmﬁ&osd Vibe alEtadditinedl piag drat edews Wn epnamumiedion torgald from circuitry

embeddgBfie SHRIE A DA 4G Gihe diF s e phoh VedindRdeaetify to provide
uniquéégﬁtﬁﬁggf&rcp%&lﬁﬁ%ﬁﬁl sd ok LiRenHCES ,tanang{ ieeﬁl%d'ld%ﬁ MY for patch

e using an interconnect patch cor aten-wre
guidanpeatfehcuxingdhet dpatate Ut dgerdtivhel Ini geat toPiy&it cahndctyiey changes, a
. Managenment (I PLM of networks. A ten-wire patch cord _
designhels thenECarda proyisies j coptinppupetanniag analilivesded theninterconnect solution

) hi el.ded,,sol,ution,. avail.ability i.n,varyi.ng | engt and
witho S & R Gt B sEEhBRY ahdelsi Gt ORI By o At fare onto
the swi@t i nuous patch-field scanning. The tenwire patch

cord has an additional wire that allows for
[005 1 [c Birnpiicic paricb sydtem awfidhd present iapglidatiory mevybebadimdlude at et Trace Key
e and the RJ45 jack. The ten-wire patch cor

(PTIOf B0 s mpIc Qi rvah b piased qetigicohle B & Bincludes a memory
to stor%ﬁaﬁ@ﬁ&é%ehﬁ?{éﬁ%? 6[? %g é%;%(ﬁli(o ies?zﬁ)rl]itslil fais%%eingen of gorlgrsaorf an LED to use for
tracing ends of a cable (e.g., a sequence of colors associated with a specific key), and for storing
the changes made to the system including who made the changes. The PTK 1100 includes an
RJ45 connector 1102 with 9th and 10th wire contacts and a printed circuit board (PCB) with
intelligence to store the unique ID. For a user to gain access to port trace functionality of the

PMM, a user first inserts the PTK 1100 into the PMM provisioning port. The trace functionality

10



gui dance for cueing the operator of an operation. In
order to detect connectivity changes, a design of the
WO 2@@9m0e56p2 ovi des conti nuous-scanni ng capabi | i t PE€FUST009/034663
the interconnect solution without requiring the
addi ti on of sensor strips, nechanical contacts or any
allowssuhe Imsdsratb dwne ehatwopdretoswhick h. patdhOcotd i bennpettd by iHm@lnating the
tem of the present_ application may al so include a

LED(S@@bqveTh%@@eR@ye ey fesloog 2 antte avpriatce ithithe RTK s

oos2 B i P, b BRI P0G R o a rce o
troubl@sﬁ&@tké' Pofth (HoR SRR Ae I O16) i@fo APMVIMERhd BVING Bards@ons to a trace
tracing ends of a cable (e.g., a sequence of colors

mode aslvoadsah@Pl Kistunique s¢paafiéi to dkemn,ne anrdlof esqustertd ngp. tThe technician
changes made to the system i ncl udi ng who made the

will themgigas buttens opthe B 19 ¥egct dewostih leél%f‘ﬁ ﬁ% HRE T1hfoleD above
that p%dt %ﬂ %E@%%%E%EE eﬁ?e%gghggés?%ﬁ{%? b e un gé égtﬁﬁtf the ports

that th%ofrat@l E6¥€8Tis onridaicd taCHES alléwinpahé téchﬁl@ﬁnftbl N@&rtiPNdbiht dhds. The
PMW a user first inserts the PTK 1100 into the

techm@an\/bam thon siabe ik vgpuplodetermiiegion nathe finendtdfoimatdbieyml ilewsy the cable
th h whi h
that has é‘%clirs% g %;aggliedpr{gl}g]tﬁp\gg]"]gor ; tsgqggpée;: eggdp tg]tceﬁ]é)c oArcPditionally,

a virtu ﬁﬁ?c%{{%h ‘BF dg@%@ﬁ%%@%%ﬁ&gétéféhﬁic%ﬁ%%%l@%r@&n%} Rithout a

tracek@yaemtggres@mtae@le@m@h@ﬁhemeeds to performa trace or
troubl eshoot a Port Upon insertion of the PTK 1100

[0053]; T]heoPHUemhleStmg tiphMisersaioghitiasrmultiplessimpléaneousoltaseadak to tri-color

,reads the PIK ue jdentifier to determ a
LED's s 45D ftnib 41 B B o b Fachiniies 4 iR Haie and type of

cord cBﬂ%cﬁHt‘[{) Qikch Rk, tﬂ% i %‘)b ghs%cetaﬁﬁ PS{T RAEL ké)hl?«fs taﬂgwr%que identifier,

hes to trace OVG por

the systers aaytdrd patblElaoﬁieamﬁmlelt shagst gnde @2 abyset gin@THE port trace key
above both of the ports t at the patch cord is
and/orcfdm r@@m@d aap, bet ﬁg@dawnlmw the) nadyeory e,ttfhtnhi: dogintraes kayentumher, each

d t th
technidldy ”%isﬂga?f A5 ot Do by 0 S TR St i deegnine who

de {NRBs& figt, has an LED blinking according to the
ma e% Kgs co o? sequence (e.g., red/green). Additionally,

a virtual trace can be instituted usi ng the NMVS
wi thout a technician being present or without a trace
IL. Pa@@ywﬁgstpme@m@tlw t he patch panel . [0053] The PTK

0054 R0 it Tnd' Brfebof it sttt fodfish IS uftsligon Bhsipal Layer

Manag%ﬁfeht {IPLAY %dﬁﬁ&ﬁlﬁ?ﬂﬁhulﬁp Htelidthcl&e ?{ﬁ ancls, PMMS enhanced
ferentiate the state andtyeo necte to

patch andsh apd sdftwatel diat erabbds Ioperabmsamden@agqumo ﬁmammoosf thkeegystem to be
has a unique identifier, the systemcan store patch

perforped dnase sl i VIspSety wéﬁ@fé@r%ﬁaeamycﬁlous@wb@sa ﬁ@%ﬂw&m to perform
patchu?g,]oéetmér aCa?cth%?]%ndc{r% ?qflc%er%taltcgg ggueng%?fi %eg)ls% @ ﬁie&\”bélownto create

a connection between a patch panel and a switch using the patch panel system of the present
application.

[0055] The PMM that 1s inserted into the patch panel will act as the primary intelligence in the
system to maintain connection status information and to aid the technician with cord tracing and

patching.
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techni ci an can be assigned a specific port trace key
so that an adm nistrator can determ ne who nade
webanges3i o the system 11. Patch-Field SystenPCT/US2009/034663
Operation [0054] The patch panel system of the present
application is an Intelligent Physical Layer
[0056 Meanetg pareh bystdnid 84 the quesehtngdplidativg mwylbe ased within a cross-connect or
intelligence-ready patch panels, PMVs, enhanced patch
lntercqzlmcaéypeaﬁr@h%ﬂtrm sgurt d2Aeis 49| @@«m@l?ebléﬁli drsragh dlustratmg a Cross-

comel PRRETRR MIRE b & Sorblenteln SHRLERE OB E TR0 DROH g an nd

compufert BOR rihl%lugm atlﬁn@leijQrtH‘ RASICIBLoRRINBEN HoRt ﬁfbo@ékn@fi the present
nore efficrently. A sequence of steps is provid

descrifi@nothctpands é2@4earal tE6reee provrdel etithe'dntcHigpaded in p:iErfei’m afidircuitry,
a swtch using the patch panel Ystem of the present
such a&bqomcwtqu’ﬁ/ﬂ\’{%@e@@]lnmrdﬂm PEPIS s inserted into the

0057@@%@& a{l ﬁ achsdé%j?fm Q{lus%ﬁ%% 51{1 érédrﬁg&ca?%hltgcture which

nec

is a cotfi r&t&bnﬂh&u&iﬁ% tHeesQ&ht@h GD@Mcaplel t6 Mednd E:é&ﬁjr)]ﬁ’cgr B0 through one panel
at chi ng. [ 0056] Patch panel systens of the present

1204. ajpptt ohtthoswitely 1362 wsedhevipatvhnpack 126k commmeu:ateoﬁlrough network

interc nnec ype architecture. ure 12
Mmanaggmaph;o W@%@E)dﬁégw qiequ%étc%ttqchgg%lt%%% %Wf%%g@s of the present

descri@{o?lhf'h% ‘f)%egéiazm"é@ a?lgo }%I%Vﬂe&% | %én%‘ ﬂ%lgfdfrh%@ cifcuitry.

coup 0 an end conput er roug a

[0058 P8Rkl 20da trosPesnbet IAROarIARORES, RNsyster widluise ABESoriiination of a
the present description, the panels 1204 and 1206 are

nine-woreqpaiaandrdritdheusiont elb¢trog1msae 'thel wing thearids tavldéct pome-ta- p(myt patches.
i ncl.udi n boards for ex

Figuref’gggs]fgsﬂg%ghag q4eppct] gﬁ E_ﬁ‘[egs ) C?@ke@ng)é\? é}gﬁthoda ?3% performing

patchng%ﬁ#\%%%@%dt&gpaﬁl&% (1:1;?5 glfoﬁg @ %Et t%{%hﬁqeg%xg c oum?ﬂ& Jﬂ% {éﬁ(%eﬁséood that
cach beutdl i6 ehiip Ab&thal?Q8d t\xfithﬂugﬂheloﬂ@)v ldﬁigﬁimsliﬂ@&nteﬁatéfbngfmzi}hﬁpresent a
switch 1202 and the patch panel 1204 conmuni cate
modulg,epmght, MeRoBeTkoheomyarEranicota rvxéndlzmgludasgmm o fnargyexecutable
oses of th

insrucoB gt TS e, WeiTEHaeptn BTG BoN SFS 1 & Brseqeditemare
1mp1eri’1‘éﬁt§10nF BlcEht @& & Rhin! e {ddBe HPIHD e%m fer detotifnentd ﬂqrt'é}lﬁ]éh functions

In a cross-connect type architecture

may bs ysdcensdwui of arde fidie theo sitowiad distuased anciudnﬁg wisseanpallyckoncurrently
~cord and customelectronics in the wing boards to
or in rgegreecerdpipidapendBrepyi e fw@h@gy 1@0@@&62131@011@ bg understood by those

fl.owchart de £Ps of an exanpl e
reasonﬁg,y\/\%ﬂ (?g]rtﬂgg tﬁﬁ%ﬁ “@84 ‘?fldm ¥ ween pat ch panels in
[0059BInRTafl$ SwRANNGRE-witRBtcATCHR it HEbMELintd é pREPHNEl Rt the ninth wire of

under stood that each block in this flowhart (and
the ningkwiné patcl tmd will onakdiaagieatrealpeonnen tweth the ceitacks omthe wing board, as

represent
shown at %lock 1302 The wing board electronics can determine both the type of cable (nine-
wire patch cord or ten-wire patch cord), and whether the cord is plugged into a patch panel at the
other end (far end), as shown at block 1304. When both ends of a nine-wire patch cord are in
patch panel ports, the wing boards will initiate communications and exchange data via the ninth
wire, as shown at block 1306. The wing boards will exchange a panel ID and port information,
and then the wing boards on the patch panels connected by the patch cord will communicate the

connection status along with the ID information to the PMM, as shown at block 1308. If the

12



nodul e, segnent, or portion of conputer program code,
whi ch includes one or nore executable instructions for
w0 ppbaeesl | ng speci fic |ogical functions or stBEEUBI009/034663

the process. Alternate inplenentations are included

within the scope of the exanple enbodi ments in which
systenf inghideoms Ny, the Pitelcwileébrautd the conmtetion frfomtdtiah te himvNMS for

) or discussed, including substantially concurrentlt\)/ or

display gnd elpstase Miate diffrers eibipRsnef emmECAtion dirpiggels ingay De used by the

i nvol.ved, a | d_be, underst pod by thaose reasonahl
P QTR s R R ford o R LR it NS RERFEN S0t cxampic
protocbﬁg@disduﬁﬁeﬁibéﬂokwy, when a nine-wire patch cord is
inserted into a patch panel port, the ninth wire of
[0060 Bengithe cvass-eopetic hype oardhitdctulre, nthk etcemiedre atakec die connections as
. connect with the contacts on the wi ng board, as shown .
desired; beyyesp watchopanetswithy; th@ nHavide Fptebtqoshi ang engs the connections are

compl%?& etﬁlg]%?lg 20%%15&52%8% Lc\rég?e’c 1]:grr1] 3&%\/\}@%‘5&0@; {E)te ‘ﬁ%r ByVRAL &Hicﬁ ofrogwards the

te cord I's
infomﬁ’[iéltgﬂ)ecﬁeNM@fo@d@EIa‘{'ﬁn@é’tBﬁl cat the other end (far end),
as shown at bl oc 304. en both ends of a nine-wire

[0061 JpSitrslar stapel e eperfiormet ¢ qpaatela pomeejont wéthini Ay ibsaodsect system
.will initiate co ni catji ons and exchange data via the
architegiusg Retiesna paigh g%%%n %’ﬁ%‘@ﬁt Sptsg ot ﬁa@g%t RJteodp qae example, a
i C I j r a .
saveh b FREORARS ARGk LR ATASIRE b LAl py i

inserteld o RS Satchcnel willl det SfEHRd B@dnee toleara FRNEE hatol ot dbthSthe cord’s
along wwth the IDinformation to the PMM as shown at

uniquébllbeikd BOEGtionfstative sy¢ welnsilmeduedty imrupvB; itttiBg@INEwEe built into
the pafwggc\é?(il?p gglﬁ a(g:f ﬂﬁﬁ&&%ﬁ%?ﬁgg Irof'}'ﬁé(lr gﬁ}lé ?%,éag tEIthSecLI%rcian identify the

Qgpuni cation protocols may be used by the PMM w ng
oards and patch cords to transfer data anong the

[0062cOsreNBNE aser Sor g angl-aippeich coldSn@drtke piosBibaiRtort of the PMM.
bel ow. [0060] Using the cross-connect type ,
Next, the genhnsgnuregs théércad A theitemwitgkpetshtonwd menaneEthicmasswigch port or

Ethernh o Sl o EHD COHROARI B SHelcORpEETUd, PARD SWihgom the

: t4 [ I [ t R ' :
O A Y )
9th angtlOthagére of Ga6tth-warenpatchr cosd epan attelligat fdovioe embelded éatte ten-wire

a connection within an interconnect system _ ,
patch egrdhifremtthe tenbeirgpetph sordatherPdhutll taaen beth thaisprvate patch cord’s

i UL BT SERBERCUNP AL B PO B AR o R R o i

coupled-t&Ar iR PViraé PRINGan TS iRWMcE RtinfeRigtMSRE IR BullP o HRGen-wire
patch panel wll act as the intelligence to learn from

patch er¢at leght e LD the fahendaod it sblento Gelp aluSeradehtidp theeotrearable.
and Wi ||l subsequent]y instruct the intelligent

st atus, . S ¢ :
[0063 liggiee 45t iflovicharbdemeing furasiopdrsteps of pr graMpln Methoder performing
patchhi%% gnnfgri? ;il)lltglir(]:ﬁtér%fct I[ylﬂf)% a‘%al%egtugeoinhg lg&idtelc? epa%c%ﬁl%ncl:a%é.ar}%fter initiating the
guiding patching mode, a PMM will flash the LED above the provisioning port to indicate to the

COrTeC

user where to insert the ten-wire patch cord, as shown at block 1402. The user plugs the ten-wire
patch cord into the provisioning port, and the PMM will establish communication with the
intelligent device in the ten-wire patch cord at the far end (i.c., the end that is plugged into the

PMM is the near end). The PMM will instruct the intelligent device within the cable to
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correct cable. [0062] Generally, a user first plugs a
ten-wire patch cord into the provisioning port of the
wokib/108831 , the technician plugs the far end OPCT/H82009/034663
ten-wire patch cord into an Ethernet switch port or
Et hernet router port, and finally noves the near end
illumigite threfar end ILETR tpahdibate oliad sbmenactibe iprapirsd cfmnngleposret (c.g., by
o the correct or desired patch panel port.

t PMM
flashingjthe LEBwrigshevsn at Blpgk 1494. ot the syitem oo %NMS,tthfePMM will send

. ten-w re patch ent de
o simpl TR et Bittade? CETP R iatacd R Sa R ndicaring
that a t%ﬁfvﬂre Fab® BNMyW inlthd PRINMDpRQLsif}oken- wi re patch
cord's unique ID and the connection status (e.g.
[0064 Whlet imer wiilh¢hchainseetnthe (fﬁr dsﬂzﬂeoﬂ the {m were patch ltombmtb aslesired Ethernet
coupled to a switch) al so instruct the

switch; H@ﬁérrlﬁt]é‘éﬁ?t TRpE Gl fpast, BQJ ﬁhqwni %tb&pCMéO@ ehbouniligeat deviecrrpbedded in

the tenaglerlg 'pgtge ﬁ@'&fv)vllﬁ%e £ o?@ﬁlé? fg )?a érgag@% %E‘!Tgsg&gdlﬁg d@pr&glon of a

plungefrls% §@itch) e8P b&rhmDichte Mt |1ﬁ6ﬁhat§>hez@asth@f9tlaﬁn@¥(ﬁmlfé to the PMM,
nmet'hod for perform ng patching in an interconnect type

as shown@hblpelc i 4% The RMYlheie begnes to Hookgfoc a$dP WisoerDetection Protocol) or

Luoe ekt s ctnggi Uiotgirs@li plei %&owc 51 ava % Blogha?10 and
will usléﬁﬁg Ipwlkg{ t‘% ﬁﬁ%rfnfllﬁqf fhe tuE‘e? h%l? E‘or}[@c{i rﬁ@ltteccﬂhg %%1{9?1&&{]903@ mnto the

e user én-W e patc

correct PthembheviRh Puit Dk Biticht R@lﬁtbla svﬁfb(ﬁ polteasRibAviMal blogistAR! i sh
comruni cation with the intelligent device in the

[0065} €RP wiss rusc 40 atbtaso rpdotatolt dddrdssas ehdeighbasing ddvecee rmadt distover the

plactorr o pi R t@PECP@ a0 Heete shoy {HpRAide B infriaces that
router tu@ | gming &eth'érﬁ g'?/gn(#?glaeﬁt?al'I(rhglsrgﬁ‘tp?%t%&?ttha?%ws a network

ion I's requi re romt user | ash

devicet i@eadeﬁ)Dse ths dsVioyln iddntib} ask caphBitich font the sy tretWwork. The LLDP
i ncludes an NMS, the PMMwi || send a sinple network

protocpiairatidlyesrplaprest wishin I(E@HlvstﬁndraRNSO?réégawSt thet panteutsof which are

t i.ndi tlng pat.ch.cor in
incorpRis R BB e GRORTdk bt o |BBBM- R SHICBIoT the AT ST the port
e t raql
e e P R R PR e R e fhd R DM can then
deterndise ShiowhCaitd Hak dedn hdddted idibehd cirrict p@enOf dawses ether protocols could
enbedded in the ten-wire patch cord will _ detect

be usqdnasewell glepgding e difppaaircey plathendate oF tepsp@inprtely cord being used, for

am epression of a plunger-style switch) and conmuni cate
ox %hat information via the 9th and 10th wire to the PMV

0066]3Ph65t}é91‘ﬁ'f"c1§1{ cam REml O PMNING LA LSRR &nbRirt atk:ﬁ’ Qgrd should be

for a CDP (G sco Detection Protocol) or LLDP
insertedayseny the povistorynd oot altyrfqoaphetonf thematch @amitsyhemamml the PMM
as shown at bl ock 1410 and wi |l | .use this packe

compaa@t tpsninfsmption fdth {8 ﬁnfﬁa%at@@rrﬁ@f‘émdywﬂh@eth@ &PR ﬁretLLDP packet to
eterm1 ]tf W tg%e\hllgrpr%tecgo rﬁgdul%agtrb%%ﬁ plﬁ%lﬁe% 1nt§ctfle B gpg HSI, %t ecéﬁlglaf% may be

workuﬂg“v@th a panel of ports containing possibly hundreds or thousands of ports, and so

identifying the correct port can be difficult. Thus, the PMM can help the technician by

determining if the ten-wire patch cord has been plugged into the correct port.

[0067] If the PMM determines that the user has inserted the cable into a wrong Ethernet switch

or Ethernet switch port as indicated by data within the CDP or LLDP message, the PMM will
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[0065] CDP is used to obtain protocol addresses of
nei ghbori ng devi ces and di scover the platform of those
waleavaes32 CDP can al so be used to show i nf or neERCDINS2009/034663
about the interfaces that a router uses. Simlarly,
the LLDP is a vendor-neutral Layer 2 protocol that
instrucalthowa-vara pitelo cérdde Viiask thico LBDvterihdisgte tthehcdaser eleit Surther action is

identity and capabilities on the |ocal network. The .
requirgd, pPshemtabblock il 414 Uiarys lopglaaiteclan-wittetateh cerErcprs diathg incorrect

802..1AB- 2005, the contents.o L.C re,incorporated .
Etherng S o) Pipdrelflodf Sartiiud € o BET B uieR TN RRikagh cord i
removEdEndiMhQtted e AstabaHOK RS Bpeatcdcat i on at which the

ten-wire patch cord has been plugged, and the PMM can
[0068 1 Oroe tHe g hian enserted the fir-oddrod theaten vaenpdteisernrd édtherdoarect Ethernet

the correct port. O caourse, other protocols cou

Switch@édaoats%félmsrv]vaébég@ PREMorilly W@rglgw&f‘et%ﬂw ltﬂﬁéllia%&t ailegira? En the ten-
. ] i. ) 0 T
wire ppAR AL 0 PSR aE 10 AR L A Ve pac

cord, ds@Rowh hELIBAL ¢4 6COTHE ENIRLH] 8150 b&Setd BekhWHIIIED hﬂag the provisioning
provi si oning or user interface port on the patch panel

port tesgrstvethy atendion loé tiRMdec embtheasert Wilkthem hordntt icmoverherten-mare patch
information.received within the CDP qr DP packet to
cord figay the ROYESIQnng st %fﬂ@ EM 363?21%“ étd?lﬂcqulélgllgbeen i nserted
| . £ King wid
[0069]a6%cca% ntiel%‘ ﬁsoe? %gdgrfeho%’& {hte ge%-{uﬁ% %gﬂgg gﬁz@l @&ﬁ 61%@@6’@'6%@% pBHt fe PMM

s contai ning

will stbf dUsnRsEgohe PO hovanit Frovisid@mel doxi £ wAeinStdt €t wing board to
port can be difficult. us, the PMM can help the

illumina¢cdmiLED athotsya prscteparichparty as showment bk ud2@ Pt RMMedetebts whether
.correct port.

has been ugged. intq th 067] . 1f th
the usqRg BTG O Y R FHEor 4GS MFoFdert tmoNg & hbpls 1£22. 1fthe
i N it i - &
wer RO DSl BRI B o spoce
ten-witdgatEMbbrdi ddtdcnglt’ ri@kadehe theNMBT eFqpadsClbng as tha @nifwias patch cord

‘the LED to indicate to the user that further action iIs
remainsghe exorress poHoths rport bEBcwilliepnainugter flagh indigefingsan greor and that

e G RSB TR BB Rt o
v wEBpRIEE 15 AT MGl S8 | STp RO on on

wrong@ogte the user has inserted the far end of the ten-wire
ch cord in the correct Ethernet switch and port on

t
(0070} Aesosbing tshonet sveboBkAIA 4 e dyaRisAcle noBeck orasteps within the process,
i.ntel.ligent device, in.t t enw tch cord and )
afer WY oo e ek S inp e o Feotsd, S GratEky o FRE meppe given a
specific %efi&?ofttﬁﬁé WS PR ﬁ%lﬁfoﬁﬁ Iiich inﬁti&h@@pl oPIPE&H448 a correct port
The PM wi || also begin to flash an L atop the
(as detpetod atdilooki 1MG2 padftct thted -Cord wras hamaxtet €roii the podvidibrengis@t (as shown at

and the user will then need to renove the ten-wire
block KH8&h cord from the provisioning port on the PMM as

[0071]S’H%%0% pPolcgsCskwiﬁA'r%ge'at until the user has correctly plugged in the ten-wire patch
cord. Once the ten-wire patch cord is in the correct patch panel port, the wing board will
communicate this information to the PMM and the PMM will send a message to the NMS
indicating that the insertion has been completed successfully, as shown at block 1426. The

PMM will also indicate to the local user that the action has been completed successfully.
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[ 0069] Once the user has renoved the ten-wire patch

cord fromthe provisioning port, the PMMw || stop
WO kdoav3sat i ng t he LED above the provisioni ng ppCT/Us2ed9/034663
will instruct the wing board to illum nate an LED

above a patch panel port, as shown at bl ock 1420. The
[0072]PNM ptlepirz] wisdrh@f thdpresisie appléacatiom peovided atrhest-tiesenivor ecal-time

patch cord into the correct as shown _at bl ock
visibiltyn 4o sepvice QisTupsions Kepshi %ﬁsé‘?eﬂ%@ta&l Hiisconmicionst and peeidental service

n por t
actvatlfyt 0 W imeRiena Pt pacol bbbt ul FlrRR agtsgymopiring of al
patch FER M¥MRectioRS. @ 4 @Ngetatel fiBe 1RATCMH 8 RRBhGENCE (Ufckuch an event and
remains in the incofrect port, the port LED wil
visibilgpof thatwyentat & Ines hgdnreoit teahmabmaymc&rema*ed&ahtde sdcandsf tor tkample.
user action is required, as shown at. bl ock 1424. Wen

[0073 Fee mﬁé@pa\n@hﬁv@@ Phigc PEBEY 2pPUTHIPR EUidED i %?frmhadfiﬁl& moving, or
I‘GmOVF %gﬂ éorériﬁgq ﬁr{% éat&r' ?iﬁlch' tB F&%@{hglgl?g] CCO?%ligl%ﬁl tftlnlgEclBanges ma

patch ﬁﬂ@oqhgeﬁ‘stt@m Patch ¥Brds '(ﬁhé WwiRMHakA cbfﬂjé}ﬁietgn-%e%ﬁﬁscord) enable real-
within the process, after which the process nust be

time rmcemtnnmgtbédormectnetsrttarpr@dde ror-iskanpdedback afsaecronwat;lly b incorrectly)
iyen a specific riod of tinme in which t erform
complgted. MG er Vet 12518@ oy th paigh pa@é PEPid YR Biiraiom on how to
execut@oa{ RVO(‘l?%}{(%?tO?C(%?%neﬁltd QL Q}%ﬁ 142 1t%f %oqfec{ Iﬁ?e nsg‘%ﬁ O\P’a(f(eletlon, if
roV|S|on|ng por as shown at Dbl oc
complétédﬁl)corrédi)@?l] The above process will repeat until the
user has correctly plugged in the ten-wire patch cord. _
[0074]0mnc eddihen, t tha- patele naatlc bystaor dofi thei presénd @ppthr:@tﬂln Qlaftpotts multiple
anel rt, the wing.board w |l icate th

camuni
configiatgnsof GreN-OBNIch ALGHNAT S F HEP PBRAYF Swi ﬂ]i tﬁ% SHRES SOI}PégtstSB%logy’ all

o [ AR89 201 i 00y W B comenivt

betweéﬁl\ﬂﬂb phich patedowithidi teatBten Inhée imeabnndstebpdlogy, atlpatch panels have
action has been conpleted successfully.[0072] The
PMMpert RfiM phriegtaliod end nowire hatch eerse nrovigdsloneestivisy bygveen prseh panels

dE sta or rea{l-tlrre visibility to service
an tﬁ?@?ﬁ’ﬁ Eﬁssor BCRCtAQUESei dent al  di sconnect i ons) and
[0075 PEid 1%@ }E @J{opfaﬁ%f{ G%s GFthk PAINIS @u;fﬁeogts the. ptogﬁbl\s' RUBLHERbE RIRAE devices

creatl on nnection) via time active

such asrﬂmrrhadr ¢nvgronhemthll apbioster inoﬁ[tdrllqg)nﬂ&ﬁdnaQMent Aardsvare. Additionally,
tar the ti me between an occurrence of such an

the rer@Q}\@g

fe raortnlayiPAIN| qnablys Beldﬂmdﬁte éamhﬂltsabecauwnﬁg@wéme able to insert
econds

and remﬁ%eaﬂ%gﬁﬁgp B%Sﬁ @Qgrrgcfﬁ tﬁ? SYSiGh Bvlltélglétn ¢ nggcl t6’ change out a

patch @#RBl.i cation guides the user in adding, noving, or
renovi ng patch cords froma patch field to reduce

[0076 )hit skoulé be anddrstoodnhhieaemitments desegbal hereia apator ipuffostscof example
The cust om patch cordsHénl ne-wire patch cord and

only. l‘\éﬁU% Hhespeleided 18 dhagrt wHhannscciae that e Wﬁg%er%@ld&ther clements
(c.g. rﬁ achin g 'nYerﬁ%?st CfHﬁ)ctl n'%g?erfi%@ nd rglfc‘ou%{]ntgs fo?et%galons etc‘al can be used
instead, and some elements may be omitted altogether according to the desired results. Further,
many of the elements that are described are functional entities that may be implemented as
discrete or distributed components or in conjunction with other components, in any suitable

combination and location.
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conpl eted MAC. Miulti-color LEDs on the patch pane
provi de visual indications on how to execute a work
wo@e@enows2 conmand, as well as how to correct tPEI/US2009/034663

insertion or deletion, if conpleted incorrectly.
[0074] In addition, the patch panel systemof the

[0077]pit @8k bt apypeptitaathiosn of ool § skilhuh tHepdriethaotht ingatticals idegtsibed herein
of cross-connect and interconnect topologies. In the

may be egibedigd ﬁh@@@mp@tsbpr@gvm piiorugs g hn%%é 10g¢ nram@remmp%@r readable

rov

d d
mediag g taetivg &, Pt RS nE SRR Bl AR i Hbre, o computer

readab?é/ﬁfé&'ﬁ}n &zﬁ‘l fn@ﬁtdé Rt REGRBRNBEho kORI RIYuchads! a H%QHW@%@{C@ a CD-
have PMVe or PEMVs installed and ten-wire patch cords

ROM, ar BVDelRO MY on e compirtey dbledttee kavimpatapupareddabpdodebd ende segments
Switches_or Ethernet r out ers, [0075] The use of

stored WBAR o h%d‘rompu%?ﬁ icpdab dwmf@rlt 4sq Hac b@fw. gpramunications  or

transm"f'sﬁ%ntﬂlé)d? i ‘,ﬂcﬂt g; eé’r' anOS[’m%HI? 8&‘[%?1 | nke [aﬁ%a rg)gtlc Vﬁltred or wireless

VI ORTe ower “moni toring ah
having /b EAY @de Al dntsQAdk dditherbfieas @HTN BB higl SEEH#E s’;’ignaﬁ’:{\/wl"he form of the
enabl es field update capability because a usér w |
compuadytreadableimskurh ofmdtru@ivoy eant beepreiiied monvarieey (sfyfstrmmndathe present
ggrad the stem W|th t the need to chaggle out a
applicgloncapn shequal [Y(TG% legsy ols st Biar e P Sl68Y pa3afe media used to

aCtuangCBﬁg?&mgﬁﬁ“%ﬁﬁg |bed herei n are for_ pur poses of

such, those skilled in the art w |l

0078]3H£H1ﬁﬁicfp‘1@ of H&Ipr@siehﬁafpfpﬁédtl@ﬁ@mta@ pR&ko ke kpRIfRNFRESS as well.

e.g. machines, interfaces, functions, orders, and
For eX@m@lfP putgls corls pudpaiclopsncl pots yecorhnh® ofBerdenibvstireends ofithd present

ST G A A AL
comm?ﬁl@zfﬁoﬁrtﬁhgﬁ'ﬁéz magl%gé?%t%e%owl}c% ?% uk%g t]béf@ R JIBY aPSvell. In

enment conponents or

additian theoie Wichd @My ‘hinc-atiRefatcormdh et Sten-lv&l’lreqj’a%hswrd’abﬂ e present
. combination and location.[0077] It will be apparent to
applicativns@pbf tocy mdm@ryal nght -wirg RItddecaanectionatThuker rrandoiis patch cord”

refers §F BRH, A AL TRHOE G SX BRGS0 CuRpTRGY ThEuhite parboses or
other Iggﬁ%\/l@s %&es@ﬁ@&ﬂ?e‘?&g gl “%:vgﬁegg?ﬂéﬁ Etg‘g B8 (¥ Bhtch cord

r exanplie, a conputer r I um can
havi mg tm»l eude v&&reB esddbi the peiposey ddevibeghersiuch as a hard drive
CDROV¥ DVD- ROM  or a conputer diskette,
0079 \1& 1ﬁt§né%1nﬁb aitthe eéaﬂ@d dgﬁcml@bbl@reg@gﬂfbm lﬂu@taﬁwwther than

hrmtmtgh i ngeglfi‘ecg ?Pngeg{nﬁ{e}* tﬁg EEIM{% ﬁ@ﬂ%ﬁ%‘lﬁﬁl&ﬁl@ Caél equlvalents

deﬁnelﬁyesscglge & (ROTERimat i on | nk either optical, wired or
W rel ess having program code segnents carri ed thereon

as digital or analog data signals. The form of the
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conmput er -r eadabl e medi um of instructions can be
provided in a variety of forns, and the present
wa@ppbitemsi on applies equal ly regardl ess of thePCT/US2009/034663

particul ar type of signal bearing nedia used to
actually carry out the distribution. [0078] The

Claimgri nci pl es of the present application nmay be applied
to other specific systens as well. For exanple, patch
céﬂﬂ@ﬂﬁlﬁ@agmsmwb@ﬁ@l cpptigngiccor di ng to ot her

resent appl. cat.i
RSB ek TR EBF Rk BRE G R LB Do e b P
plurah't%f?kﬁﬁ%aﬁél‘é;@ﬁg h&hg £OTRLGHeGRIdcRRANRINMBEK St fc&ﬁﬁct%d Ht%ast one
enpl oy -45 pl ugs and j acks can be used as well.
a%omﬁd@nﬁunmIHQMe use of the terms "nine-wire patch cord
and "ten-wire patch cord” in the present application

aBpeast ans vang Ia%@dﬁi EOBHAINSSIIGHEY WhsoslaRgd with & diapetopic said plurality
of patcﬁgalﬁgelﬂ)grts Ll'af?iemr\gulccrsrto? gélﬁ Qvugg oqar%{ngrﬁ& gt\ﬁthaﬂg}/dvrﬁ%a%gment contacts

use or caonnec

and salBAROABEREh 6K sﬁf&%ﬁ&h‘ifanéltpbﬁﬁ Aadr poses as descri bed
herein. Likew se, a "ten-wire patch cord" refers to

ampanpbmmgemr:mi riminilen@nmmdﬂe wttachcdriorses! pagbgandy saidmanel
o Bl Sl S b A s
panel Adl c{éﬁfph@l&% tf&gﬂ?ﬁtr% lﬂ@ﬂcelnftan%ﬁlﬁ%nd AR VlitS q]&ngrﬁjogﬁl said

e‘un oW ng C | nc
manag@hlbnﬁ!dﬁtab!t@ |aﬁ’&1 tentde ﬂieﬁEurIﬂﬂ@tuﬁM@ldQﬁdlbii@r lights.
I nvention.Cains: 1. A conmmunications patch panel
conprising: a plurality of patch panel ports prow ded

s 5 S PSSR o
|
access/ROALGIEN ocfgﬁ%i ?9%%1 @Fﬁ%l abid 1%9[3151:6%8% ﬁ&?@&hgm said rPanel

I ndi cat or st one W ng boar nt a
manag@méﬁ)tlihdidlﬂe wah&oley) fuhetbndiof kuidparcbmahags ot mbds@indy be accessed by a
plurality of patch panel ports, said circuitry of said
user. wi ng board interfacing with said managenent contacts
and said indicator lights of said patch panel ports;
and a panel managenent nodul e renovably attached to
S
3. Iﬁ%egcroﬁgféliﬁﬁ%aﬁ\% : 91 &%Fh?}g SZt' Wﬁob?&neﬁg\jﬁggs%‘gxgﬁb‘rg@ce comprlses a
pluraligosfitectbechnda ;ﬁmﬂtypﬁﬁmanﬁmghtsand conpri si ng cont roI
circuitry that can transmt and receive signals to and
from sai d managenent contacts and contr ol the

4 DR iR bR e plic) flfagoment module

I
o GRTEI 08 QS L9010 S EERDL e Ao

1nterfat:afstveutlf gt brigastwotdwagibdamanel

5. The communications patch panel of claim 1 wherein said panel management module
further comprises two power ports, whereby multiple panel management modules associated

with multiple communications patch panels can be daisy chained for power sharing.
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managenent nodul e whereby functions of said pane
managenent nodul e may be accessed by a user. 3. The
W@ eovneiesnt i ons pat ch panel of claim 2 wherei "PGHUS2009/034663
user interface conprises a plurality of buttons and a
plurality of indicator |ights. 4. The communi cati ons
6.  pHiccdonprangdatiofs gdteh pandvdfetaiinr sladreln paid phnoanagement module
nodul e conprises at | east one card edge connector .
further gommpuiges tiei Etheraetipartp i dpisyrahmpagaisnagesent daty epnaestiéts Hetween
1with sat, at, b east gn? mﬁqg bo%rd. %{ The
pancl ERARERP AP BS Op AR LHP IR SRS PHEN BHERei n sai d
panel managenent nodul e further conprises two power
ports, whereby nultiple panel managenent nodul es
7.  dblsoomtedeatibhdpatel fanpll of ctaommufoitbatcompssipgt provipdomehgport
can be dai sy chai ned for power sharing,6. The

acceSS@é%ﬁFﬁlidcf%tei Brgid paick nagsaprg g faging iwﬁhlmﬁlﬁn@@gﬁmm module to
poviB 3R TRRPRETEN S el DB R R P SR

bet ween panel managenent nodul es of nmultiple
comuni cations patch panels. 7. The conmuni cati ons
8.  patomnparetiomsfpatchabrh harfagerhére systompompiisigg: a
pr visioning ort accessible at said face of said
pRtShCPHABNCHIQRS PHERPIGET WY Eh sai d panel managenent
[ c
TR0 B ARPUDULSLATLAE L YPGBl o

said ploRIMELEY paathipand peal hivieoitdedIPRRASIR RitedSH Sia8Ment contact and at least
conprising: a first communi cati ons patch panel

onc asgemped igdingfor bghtl ural ity of first patch panel ports
n a face of t i rst. patch .panel,.

pr?videdfp Qe % : each  of
YIS ime T iPa{Ph Rngl 3R 0o sigjaE iy fyogeof adggat least some
of sl GBS TR S EERTPOITY Gl EPEA b 3Ryl SR cflng with s

managp@BR coniatlg ahd sdidl inclivatorilipht9 of edid fitst patyh paebDEdrat &dl Wi t h

at | east sonme of said plurality of first patch pane
popang] meragdmentmaedule igmoraldypithohbdiy seisialitet dommaynicaiprigpatch
wi.th said managenent contacts .gnd.said jndicato .
pancl Hif e gan AT Fipae R SaNa sl G rilehgenel wing
| ] . i i r .
bourd FRGREEFEAL (RGN SRS VAR bR AL i n
receiveérsighdletol antl drohasidi@andgbinestadodtaats ah@ewitrobthe iflumsttigradfchid

. panel wi ng board when connected to said patch pane
indicatgp Hglt® ap p414 fi cepmppigptions patgh peaelitandt can transmit and

SO Bt B T A RSP0 o
providedos &itske o IRlse CRATTHHh Hatdl ash BRatdHIRANG of paRE panel ports having at
least one associated management contact and at least one associated indicator light;

at least one second patch panel wing board containing circuitry associated with at least
some of said plurality of second patch panel ports, said circuitry of said wing board interfacing
with said management contacts and said indicator lights of said second patch panel ports; and

a peripheral expansion management module removably attached to said second
communications patch panel, said peripheral expansion management module interfacing with
said panel management module whereby said management contacts and said indicator lights on

said second communications patch panel can be accessed and controlled in conjunction with
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a second conmuni cati ons patch panel conprising: a
plurality of second patch panel ports provided on a
w0 2we/1a¥631 he second pat ch panel, each of said pCT/DS1009/§34663
of patch panel ports having at | east one associ at ed
managenent contact and at | east one associ at ed
signald sedi edyeon shidgietiphatl dxpasionanaagananhgdatecind paid hnoMniagagement
board containing circuitry associated with at | east
modulgone of said plurality of second patch panel ports,
said circuitry of said wing board interfacing with
sai d managenent contacts and said indicator |ights of
9.  SPhtoRRmAHChBA SHRCHRANEMmaRQehnt SBLma RANiM RAEKRLin said panel
expansi on managenent nodule rendvably attached to said
managsmenmmodubmandrsaclgteriphaalpapatsiopan@lagersait ehqdelei aphemmakcted via an
expansji on managenent nodule interfacing with said
RS483romBectiRinagement nodul e wher eby sai d nanagement
contacts and said indicator lights on said second
communi cations patch panel can be accessed and

10. P dofdrhi@ficakiBn SRREHUREA maRagdtrichiSdyaRal of cRBR S WIREME S4Td peripheral
sai d peri pheral expansi on managenent nodul e and sai d

expanpemehnagamagenshie impduiided vaith tHogocts wikreby atultipis ppethetal

cord managenent  system of clai wherein said pane
expanm%@ggwgn ‘éf{!’l@ mdyPeaisy CL%@P??Jp%é FenCElqa-A §§11g,pane management
jranagenent nodul e are connected via an RS485
connection. 10. The communi cations patch cord
managenent system of claim8 wherein said periphera
expansi on nmanagement nodule is provided with two ports
1. vier @bymunidatiopd patgheordpmenagdemeripaystsingrd chaem ddfertartcomprising a user
: nodul es may, be daj chai ped for connection to sai.
inerB Y R Rt bt S oS GRBRE A G S s
' h . i
intorfs €00 or FEAZARITlA RASH FR GGl AR L LA RO Bl o
managkmestmedulamby bakdconnsd patakerpanel , said user interface
interfacing with said panel managenent nodul e wher eby
functions of said panel managenent nodul e may be
cessed by .a user. 12. The comruni catjon atch cord.
12 g B o an ke me e T RolRrRad peripheral
SPARARR QKR BroviRAUYith ¢ Vi ' Qiefal
eXpanbgort S, g\?\ﬁgﬁ@y sai goperi p lerﬂgﬁ) pg\(&ga %?Sgﬁv%rrﬁaeﬁ}é%ég@ngnt 4
expandidtimbeagomyntacedipd mppueeptfpoorr famdaplanaetl maaggedre ntodule and
nodul e and forward power on to other peripheral _
forwardypguaseiote atlies Rgephsrr! cxpsasion snanpgeaeahmegulehiaiardaisy chain
figuration.
on.
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