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Background

[0003] Communications networks are growing in number and complexity, and are continually

being interconnected to satisfy customers’ needs. Patch panels are used in communications
networks as intermediate elements between horizontal cabling (to which endpoint devices such
as computers and telephones are connected) and network switches. Specifically, patch panels
include a panel of network ports that connect incoming and outgoing lines of a local arca
network (LAN) or other communication, electronic or electrical system. In a LAN, for example,
the patch panel connects the network’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 panels offer the convenience
of allowing technicians to quickly change the path of sclected signals, without the cxpensc of

dedicated switching equipment.
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Brief Description of Figures

[0012] Figure 1 illustrates an example patch panel system.

[0013] Figure 2 illustrates an example of seven modular patch panels.

[0014] Figure 3 illustrates one example of a front perspective view of a wing board.

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

[0016] Figures SA-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] Figurc 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.



[0015] Figures 4A-4B illustrate exanples of a front
and rear perspective view of a panel nmanagenent nodul e
(PMM. [0016] Figures 5A-5B illustrate exanples of a
front and rear perspective view of a panel nmanagenent
nodule (PMM installed within a patch panel. [0017]
Figures 6A illustrates an exanple of a user interface.
[0018] Figure 6B illustrates an exanple a plastic
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[0053] I\I*Z%\gure 11 iﬁl)llstrates an examp[e of a port trace key (PTK).

[0024] Figure 12A is an example block diagram illustrating a cross-connect network
architecture.

[0025] Figure 12B is an example block diagram illustrating an interconnect network architecture.
[0026] Figure 13 is a flowchart depicting functional steps of an example method for performing
patching between patch panels in a cross-connect type architecture.

[0027] Figure 14 is a flowchart depicting functional steps of an example method for performing

patching between patch panels in an interconnect type architecture in a guided patching case.

Detailed Description

[0028] The present application provides a system including an Intelligent Physical Layer
Management (IPLM) tool with modular, intelligence-ready patch panels, panel management
modules, enhanced patch cords, and software that enables operations and management aspects
for the system. The system enables complete tracing of cables in patch panel connections within

cross-connect patch panel architectures.

I. Patch-Field System Architecture Overview

[0029] Figure 1 illustrates an example patch 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



[0022] Figure 10 illustrates an exanple of a rear
perspective view of a peripheral expansi on managenent
nodule (P E MM). [0023] Figure 11 illustrates an
exanpl e of a port trace key (PTK). [0024] Figure 12A
is an exanple block diagramillustrating a
cross-connect network architecture. [0025] Figure 1213
is an exanple block diagramillustrating an
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[0032] Each patch panel port of the present application is provided with contacts that enable the

patch panels to identify when patch cord plugs have been inserted into ports of the patch panel.

Further, each patch panel pott is provided with indicator lights (or other signaling mechanisms)

that allow the patch panels to guide steps of the addition or removal of patch cords connected

between patch pancls. The indicator lights may be implemented as dual-color red and green
LEDs, for example. The use of contacts enables guided addition and removal processes, instant
recognition of plug insertions and removals by the patch panels, and immediate communication
of plug insertions and removals by patch panels to a network management system (NMS), which
may be a software application that runs on a Windows or Linux operating system, for example.

The NMS allows clients to connect and perform a multitude of actions including, but not limited
to, creation of work orders and creation of equipment specific or location specific policies, tasks,
etc. The NMS may communicate with the patch panel via SNMP over standard 10/100 Ethernet.
One example of management software is described in United States Patent Application
Publication No. US 2006/0047800 Al, the contents of which are incorporated 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 shiclded 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
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[0033] The patch panels may thus be consi dered
“"intelligent"” patch panels because the patch panels
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o SRS RR b RET Pl BB BESal LRI AR e
inteifite | iH@ES6R P istrﬁﬁhnfddrzﬁtthé phﬁ@icdungapdrol d'hé iuse interface insert 602

processor conplex (CFP) including flash and RAM nenory

and a clock, and a peripheral equi prment

m cro-controller (PEPIC) sub-assenbly, for ex anmp |e.

The PMM enabl es efficient servicing, whereby a

repl acenent PMM can be inserted and provisioned

qui ckly to mnimze downtinme of the patch panel. The

PMM provides "intelligence" to the patch panel, and

thus using a nodul ar pi ece enabl es upgradi ng processor



[0037] Figure 4A illustrates one exanple of a front
view of a PMM 402, and Figure 4B illustrates one

exanple of a rear view of the PMM 402. The PMM 402
preferably includes three card edge connectors 404,

406, and 408 that connect with the patch panel. The

patch panel accepts the PMin a center of the patch
panel . The connector 404 mates with a provisioning

inclpdasttw dnttans é04,i fotel Ed's 06 rteaproviioning ppetsOh (hanelin Fig. 6A as an

L ARG IS0 T A L
due49 BBt WO TROVRY inRehESInd K02 Rgerfikes with e et 1w dhar ca?d edge

dai sy-chai n power connection. The power ports 410 and
congekr Gy be 48- volt DC pomer connectors, and the PMM

003 RS 0ot 5 0F SEA A TR R PR e 8 ey
be idchted mfﬂ’cﬂé‘b@ws{oﬁ)@%ﬁ&ﬂ anhé hechgrhpgier of the rear of the
PMM 402 are two ernet ports 414 and 416, such as
[004%] régureeT ilppisirates anoramplarbéask idigramoo Bnpasehranpleyster agbtgcture 700.
t t
The %ﬂgﬁ ?60 ﬁk@ga%ac@gmgog g[}tﬁga[é%r g@fh t%][é\glfg %df}éds 7]64 ?rﬁi ?@ﬁ‘?ﬂough two

Sech’MMN&tlgSlﬁlbcbsn@ lefideisg Bu JdSa 4ght vlag Buspdht PN 70mﬁtshcni&y[o lpfbwde up
sed for connecting to other exzan5|on devi ces (suc

to o a1Ep p%ﬂ pHEeP&IPowsipa sashavingrboiad Rbdlitere @WE&\JWMS requiring
mmg 'tlﬁ%% %Jyodr@orﬁ LL{\%Q gcgvﬂlagg ag,gé)a%l\t/?/'\b%dd{lt@tglr RA@SS(%R? The PMM
702as ﬁiaivml'to pzmhtele aSfvdver Fipgu@Ee voB DQ)| tvat Ethtest mone (Hb(lammoﬁs) (which

ar viewof a P 50 stalled within t
masp BV Sk povaO1ceT R PRREEGENGH D Paas g e Qb 702 for o
moﬁﬁéﬁngﬁﬁtB&ﬁ&ﬂﬁﬂh@ﬁ&%@fﬁeﬁ&&yﬁ$@ﬂ products and

application-specific wng boards. Firmwmare within the
[00@!]/!91@0328 pHeirages mére deNNEdo2anmile hlosbidiagene of e cpatchepdnelosystem

PR 0 S L B4 R a0 e PR S 2 Egrt 0o
wing %H?Wtdﬁd SO0 DEfugRkalaaPd @tﬂ;bt@ Ecﬁ’lﬁ\bf thdexhcigsrds Mclides multiple
m crocontrollers, or mcroprocessors, and the PVMM 502

portraRpupssrALATics AREPaHiblY rﬁ%lygfzéfbymé@@e aeogrses. ThoBdM 8opacludes a
f t
centpazl‘tg?/(? ﬁ)g%?%rsgo% tha%t Q@B@ﬁl‘f&%ﬁ& w1ﬂp91 E?%*Mo?@o{ﬁ%%a%%aﬂel, and
withd @il iasd D0h Rgre pf)ii pat&OnﬁJrcp r Dhel 1111@(3:9303 808 1&’@61:"&&8 with agrocessor complex
technician at a r taI

Slopwsle/ P51 GAIdREe a@r:%bswampﬁ?éﬁgl’)s 35 By #&A%%ﬁé% ng-bit data

bus %H@QQ@'H@ ARR PRV ﬁe&let&‘rtbtoﬁ eﬁ? Qﬁe 1BEdsY BRbles -8 1 1iNd8s flash
| ustrates one exanple o nt view of a user

mermomy eha‘tamae beistet 169 26-bihasta bes, ramEﬂteedt Swit¢httbat contains five Bthernet

R BB 35 PGS BRI 1 o e ot

proo@gsng St 1@@?]?’90 dx D06 SHORAM Mhefiofl: iy PISASHD niRIdbdy device will
hernet jack 608), and contacts to detect a 9th and

Supppﬁtlh)owqde aplicationteds, et mox(wéatﬂw@alms@ dile SORAM memory device
. ct e.user_in Jnsert 602 interfaces
wil RERRORY ik en PRt el S omnect or 610,
[0045P@A2PMNM 582 pabGhclikRR@h RBA8S eRpunsion Gbriche 2 ao EMMcctato and manage
plastic insert 612 as shown in Figure 6B may
futufen aetack ddqvires susd py dhrairb oo t erb*limttrﬁ@mﬁae%rol and power

morRBRE -



[0043] Figure 7 illustrates an exanpl e bl ock di agram
of a patch panel system architecture 700. The system
700 includes a PWMM 702 interfacing with two w ng
boards 704 and 706 through two separate w ng-buses: a
left wing bus and a right wing bus. The PMM 702 is
shown to provide up to one anp of 3.3 volt DC power to
each wi ng board 704 and 706. Future w ng boards
[004@duser intfgacttomewiﬂhﬁm fméorarqnahiaybybée P&Ei 80 dnay belvavied aut via a

s RS SRR B RN P R0 6 i ) MR v por
seldetible PR rdd@ dsSr &omﬁaa%ndo@&t $he Eér‘éﬁb@ﬁngﬁcyn RelsenRvéE 6flthe PMM

on a rear face) and a sing hernet "port on a front
usepfnterfaee g Wlﬂ?foﬂlb'ﬂ‘l epqurldin s| Ehﬁ Y Mo 8 masoclai wdlugha peger to be
nt of the 0044 re 8 illustrates
wm%%nnggx @%ﬁ 8@1 fDWTﬂ%ﬁ%? %gb?g#ﬁof a patch pane
(008 i@ AflaRiritecd block B8Qam A5 alBAHPINEA BIPV@isytchein configuration.
system 800 i ncludes a PMM 802 connected to two W ng
Thapseh pancd oystedh arcamaLetin peUGRPod Bisaf aft the Presplignpdication &y gepport up
to %h&lt}émlpg dlal(g gaﬁn opg{clﬂﬁe%ném %é plA? SR(?Q{ t,sa fgijétolblﬂﬁlfjm connected to a
her an nmanaged by nu pl e processo
netv'v"dFrE OBMAtr8R Ethkﬁ‘hdﬂ pes 1a A& essdondPMVRI Goxﬁfe@t@e@ﬁdfenﬁﬂlﬁbrt haf the first
comuuni cates with the provisioning port _of t%ﬁNﬁg
PMandhis copgeciipt RomdisdiHom A imprshihiguels o Etiptht proexample (a
conﬁ%ﬁatﬂfnot‘ﬁ §Qfud8 %fé Bt RLEABRSAN tThe@laR Qﬁﬁﬁ% abﬁf?\m?lluﬁ?ﬁates the
suc as a Fire processor co
need $orcapicibhad Beffermet switahgponds tab the B@rblot of BIMM;S llnusasasn dle dalsV chain
,24-bit dress bus. In ane enhodinment, the processor. .
Wil e SEA08 1 DR e ST 588 HERGE Do dihe iRy PG Koty chain
F 1rrﬁ\9aré‘ inl@e PMM 483 PUSy toaBnfbdiel PRIV SYidlEedi tcjaﬁ{ecﬁ@tb %' 8 of the
five Ethernet Physical Layer Interfaces (PHYs) and
PMNe dMoreaveie g desntcan rcpeﬁguafc er (edonfjgure akl g tho [P rsein a chain by

congehg ﬁsor Ij%q\r/[lb rF%r Siam gon‘p q%r co‘g&p 1‘65? ? %%%gfmﬁ 111§EtHD Pihth PMM and

mdna@cp&u BMMs@Iﬁ‘rot%hChew cbaih@cdt@@ommhﬁkt lnh&ntéﬁh@b ases. The
DRAM nenory device will support boot code

00% dibg d%?folhol?ﬁné]o énesterrar@é tho IPERSEIt e eaaion | Hw43]so THeludavm peripheral
8

o itn % GRS, IS, APPSO R e Loy o i of

PEMMeloatl Tmﬂﬁmm MOﬁg is th@ﬂmencaﬂhamaﬁreo oto a RV thowvels an RS485

nmoni.t ori ng. 04 er .inter ctlons
portgis e el g Wﬁ@gm&m@ 4?&9%@“%%%@@ Yl panels (for
exaﬂ{bl@ SnétShahelt Wi ARRKMvItbut \g'? Se@s:dﬁgfbrgﬁlﬁéaﬁr?g LIDRF tRr Gnnectivity or

used for various user contr |ng por
usergetedaeictmenPhiihe @88V, Thesethe PEM N 18R inoludgs teo RS4Ghports 1002 and

toof s PER TR D MR e Pt AL R Rt hih i

usedTRY p&l&Qné PEMME080 Qi ZBS ofher bfe WiEBah Oef Well he rdaggcﬁm power
a technician in provisioni atch cords. [0047]

conprs o gherekpasioatlegeas, EheBI%MM Hf0amayonclagde tax samsi raicigrontroller
as foung '\{M 91%\/? Yin& AL cing %ggﬁ L %}ola%rf] them p&}{‘] 896 %Z)%In%ent the PEMM

et accordi n

IOO@Wé amtdxpihsim)dc&bl@ﬂﬂﬁﬁc IPMM@ 5&pbhfatet1ﬁnclrfroﬁln ChaIPMIM and may be
chain of the Ethernet |inks. As shown, a firs

simif ih i tPMtescept Hist t&)@rﬂéwmi%wu@%u@tﬁfb%@tpoab ﬁ@d qalm% directly
com%w ?L%hrp M. £ opnesiint H)Ogylg R 19&{11{101231@{31 & fnk 'i’ﬁ/fl\ﬂ to control
I'S connection con uration conttnues throu
contb@s andfinditdt@titphiSbdocikied wetkapons ef thapadnfanglun a&mhnhmﬁ,MM 1000 is
i nclude nore or fewer PMVs). The dai sy chain
capability elimnates the need for additional Ethernet
switch ports as the nunber of PMVk increases. The
dai sy chain wll also supporgt a proprietary nessagi ng
interface between units within the daisy chain.
Firmnare in the PMM allows a user to configure a PVWVM
by directly connecting to a rear of the PMM Mboreover,
the user can configure or reconfigure all of the PW s



connected. Alternatively, the PMM may transmt
instructions to the PEMM which in turn can directly
address the indicator lights on its associated patch
panel, as well as transmt and receive signals to and
fromcontrol contacts associated with ports on the

patch panel where the PEMMis installed. Oher types

of' connectivity may be provided on the PEMM

congespedndilisgenvely, e HdM neutransmiturtutons todibe PERM, bthhw@ turn can

diredBF oo Bt ety PO BF e P RE T BT o5 el R Bl receive

sigrefs & Al fRimesRinb] @Rk GabENBd WRY F&% oWaktEp At pagel &vhere the PEMM is
nine-w re patch cord, which ditfers froma t%pl cal

instyledc hOder &/ppsh of ﬁ@tﬂe@tW@Yﬁﬂﬁébwpr@lqﬁét%lhthé JtEMMn dpreadigs on the
paﬂ%ﬂ@?@é?ﬁ%l%%grﬁpaﬁeuy ows for sensing of connection

n-across the physical |ayer. A
[00410i] M antk Heeerplgdditient, Patth Fagel Efnéctivhapda cohnBbns Béty'b@l patch panels)
Et hernet patch cord wth an additional conduct
of the preedne drrlsatpnpnay ke Mé ABiNg 2atnGEHER PRich gord @@%] differs from a
typlgcg{pgtﬁh g(gge t totﬂgﬁﬁg éug:g r% érb gﬁf&%%ﬁfg‘%%ﬂ{f&ﬁ%vﬁgﬁs for sensing
of cumientganaamdlcnmemammmcﬁcrq@atm tphmcrdﬁla(ya teniiwiee athadord may be a

h orts Intelligent si cal

Sfanﬁﬁerﬁ%éﬁéw Fi 16) PEER setwHR <0 Rl di: Eiaclegrig @ blade
a%eﬂ%&zét'@&h%@' I ab| lity as both an unshiel ded and

shi'el ded sol ution, availability in varying | engths and
[00X0 Paicks pamidcqnne@lgnm(ﬁ gn ohnatigsnbawtens paitie manes)e nbhee present

tinuo t ch- scanning. The ten:wr atch

oop i MEEDE R it R Rg Roidhcofd f SEm b phith BEt  far suppors
InteBi@BATI Gl 11Qert MamRinédt FIPLAI) SlUictwotke Mae@atdrel phtdhh@®rd has the

cabl e and the RJ45 jack. The ten-wire patch cord
avai{ahiityy ac'ebothu ancwiishielded gngpsbioldert selticguevalabibity Boratying lengths and
cololr l,rg[lf'at g&ﬁﬁ)&?o@&g& gﬁs&%rﬂ ge g%ﬂclée ng1trnu(§13 ém%ﬁlqi( Eﬂcanmng The ten-

wircopgdhatoed hey a@ﬁd(ﬁm{dat\m@ﬁhdﬂdﬂom (ﬂ(ﬁrcohﬁmdlﬁid&@tt to and from circuitry
a design of the I-Cord provides

connectivity changes
embgesisel ihihe GRS AT ﬁé‘*iﬂaﬁabﬁe te-wise pich pad MgtudpcdisHly o provide
umq‘ﬁQ Ip‘dfm%rd""w%ﬁ@ﬁ@an £ a4 gé&gld&t&ﬁicgt%' Lhe rhnoém%%,‘eﬁo iED for patch
I ps, mechani cal contacts or any such war e onto
gu1dt1ﬂm@ fsw\bltai‘dg the [op&Btd} ol he opattain. panetiersy st afntdieity changes, a

des1£rp?§el kg lérc\%tgl%gnﬁﬁ}t@}{%glsgﬁ%ln@gcc%dga elt?ea E f&f g%tgq%ﬁnnecty solution

w1th5i1t%c§1§milg1the 108ETE EAQP sirps | HE R & TRIRAY ol DySUEH Rardware onto
uni que identifier to be used to establish a sequence

the syfitckbol or s of an LED to use for tracing ends of a cable

[OOS&ET% pa&%xdp%n %ys f;téxe tpﬁegcr: ﬁgﬁzcggérﬁ%lgg }Mg 1{1%udescp Béit r a%e Key

(PTE GO0 dinRgaiple oPieh iNigughaaaebigurthe. FIKPTE0Q00 [h@lud@lﬁﬁmemory
an R345 connector 1102 with 9th and 10th wire contacts

to starfch wnigye idendidict | Orhmu&edts@aa}t@bh@hv@ayqumew i 9tass of gehER élse for

e s K e L

the dhbgpePTddd ibOﬂic lem@n vt dRYM iy @wdcSthe ohangesp OT lie. PTIBhel(tOr mdedcs an
functional i ows the user totracethetvvo por

RJ4% EPWPﬁtQ,Thl 182 ﬁ‘éthc?fh @aé d OthsWigg priactserdisy Prted fi Gy thoay @ﬁ@ with

t] f

el bR RICYE RSP PR N Bl PR B Rosipggiy of e

PMNIs2 ussefiretl insefte the FTH 1 EXamp ltiee, PMM ratisibcingporh eBlibsrace functionality
performa trace or troubl eshoot a port. Upon insertion
of the PTK 1100 into a PMM the PMW transitions to a
trace node and reads the PTK s unique identifier to
determ ne a col or sequence t® use. The technician wl|
then use the buttons on the PMMto select the port
that he wishes to trace. The LED above that port wl|
then display the LED sequence as designated by the PTK
above both of the ports that the patch cord is



H. Patch-Field System Operation [0054] The patch pane
system of the present application is an Intelligent
Physi cal Layer Managenent (IPLM tool including
nodul ar, intelligence-ready patch panels, PM,
enhanced patch cords, and software that enables
oper ati ons and managenent functions of the systemto
be pefforned nore easily. Aspects of the present
alloapplld wat foomceniabive ports éc lhichiaaprtdhocopd rsf mnmc@dt@hilmginating the

atch anel e effjicientl. ce of
Lo wP et e by T Seridh B diheFr B TRbet veen
[00$] ARk (Ph‘Kpﬁlr@@lts angdu v fop réxélﬁ[ﬁlé‘ga {BgiRAL fRIPRNGform a trace or
system of the present application. [0055] The PMM t hat

troubstiontepared)pontwertine ofthe ERK padibintowi INMathe PaEM tﬁheﬂltlons to a trace

modZ Bt P B v E0F st 5P ERG O A Prglo e, The echnicin

willttBGNRE GedtiMston tEOPM toasleATheaiet tRAthe Riighgs to 00 SB]e LED above
Pat ch panel systens of the present application nma

thatweedwwthemrdrsphlycﬂmls@ coTIAREtas gesignated by dinidt aloyp dof of the ports
thatat Chl t egr%r is connggtuc{ ?o thz a'lls¥v1% %fl?et%)rl 1arp O%V\H?fg %g{haéndb The

I oss- connec ure

tectﬁ&[hﬁlcgtu thah Irrﬁlﬁe b RBL4 deRemidationiat 6l 3202 of therhied td ﬂer&tfy the cable
r$ut er 1208 through a panel 1204 to panel o’h‘?
thatél@hfﬁ?e’e 1Y ghnkimpecqiding os 8 PEK s qtor spassit(c- e &erergst ). opditionally,

avi Haq tﬁﬁq?alnsoe %&ﬁt@dlﬁshré%ﬁg NMSe RAQY Lcl ‘#&ﬂn%\f’aﬂ lBetn%1 prggent or without a

I nte ence ormo} Clrcuit ry, suc by
tracéh@ﬁh&digrpgesait/l&sthapaictv\pamgl boards for exanple. [0057]
12B i s e ramlllustratl

bl.ock dij.
100334155 B5RrBER Sk dobra I initii AP SEYLAFolty PGk g o ri-color
LED @5’60@9 LA LY%H% S ﬂaﬁ:lﬂ éaldg@ 2o eMPbehed 9) dierchinge 6?1@ @Bbét a@tﬁ type of
208 t hrough one 1204. Each of the switch
corctamin@dtﬁe tp atx@tpqnfan@ddﬁt@@&y bormsendactapet trigedigy Hnametlmr%denﬂﬁer
&2 eefic.)rt trace key

the SRRAPEE Ty B B0 Sapfnlun Beteh et By Enea S gRE Bire i

andboPecPaRgS hRAR @dred it MeOMeHEGd oM thd) poit REagd Ikbgenzaa her, cach
in the formof circuitry. [0058] Generally, in a

techgiciss satc bnersigicd y precidle ohit traes ltayeso thah an §gmmisHRigr Fan {gigemine who
mad%@ﬁan%@s@ttﬁ%st@rﬁ of a nine-wre patch cord and custom
el'ectronics’ih the wing boards to detect
poi nt-to-point patches. Figure 13 is a flowhart
icti nggfunctl onal steps of an exanple nethod for

IL Eé&f‘dzr‘ﬂti sty QIRT HiPbet ween patch panels in a

|
[0059113{5@ gggggﬁﬁﬂ {yxeacﬁ{ EF [Sc &BH% hoétt S%\%th gnrt%?ﬁ%ent Physical Layer
Manajdrinh (IBLMertocﬂ Itmruddlgagasc’axtm 1pteésgermeehdyeaa@ mynetsaMMs, enhanced

resent ul e, ment , ortion f co
patch SR cod e G 0 B aietots SHa G Esrne s R PLF system o be
peﬁbrﬂ%ﬁrﬁ&%'éﬁﬂﬁl f QlspdcfPbemRNirkRE: sRBethohCenkBl8iCRIcian to perform
functions or steps in the process. Alternate
patchinp betweett atdhgrigelamerd affi¢iendlerd Anierrianee effréeps esapevided belpay to create

exanpl e enbodi ment s funct QNS

o co B BesFaR * PG e ROt T L8 RgEindy Refifph R bresent
pmﬂgﬁtantrally concurrently or in reverse or der,
endi on the functionality involved, as moul be

[005@115 thabip insevecbinteets oaabpynct kill ac s fhe primeryamielligence in the
system ?0 mgmf?ém c%n?ecﬁt%c) %?tagﬁl%rﬁlatugtp %n%%l) atdnthé e@llutt nh\\M?l? E‘or{i'l tracing and
]mmpmgt the n|nth wire of the nine- mnre patch cord wi ||

make an el ectrical connect with the contacts on the

Wi ng board, as shown at bl ock 1302. The w ng board

el ectronics can determ ne both the type of cable

(nine-wire patch cord or teptwre patch cord), and

whet her the cord is plugged into a patch panel at the

other end (far end), as shown at block 1304. Wen both

ends of a nine-wire patch cord are in patch pane

ports, the wing boards will initiate comuni cations



system i ncludes an NM5, the PMw || forward the
connection information to the NVS for display and

storage. Many different types of comrunication

protocols may be used by the PMM w ng boards and

patch cords to transfer data anong the conponents.

Sone exanpl e protocols are discussed bel ow. [0060]

Usi ng the cross-connect type architecture, the

[0086 Patsh ceaeh sydoessoft the preseihepnlicatnn may beused ewithye weashconnect or

i PR RALSITI, B SR PRt ATRBNg « o
confRNNARGIEMNe,| Whiok NBLI &Bﬁ%@atbﬁ&nﬂh’dﬂhg whiveitthf 0D Gisled Bean end
i nf ormation to the NMS for display and storage. [0061]
congguier 1208 draupk azeael gaP4 or pagl 1 W6cqomrrcEon EOMPIERISFOR the present
descng%mrh% anan}alﬂgg%ﬁp aﬁn]%?ﬁ ate)] %v?cga]d Fx{}%t@l‘ﬁ%ﬁgg . ﬁg@é"ﬁgxﬁ 02 circuitry,

mmﬁﬁk@Mﬁﬂﬁm@ﬂnMﬁmaﬂi&ﬁ@%@ﬂﬁ@ﬁ@ém@@ﬁps can be conpleted

hat are referred to as |-Cord provisioning. The
[OOW Aligures 13Ehisen csemplablock Hiegrsmy 1&%5“@%\%@ \pforeonagst afa@tetﬁﬁ@ which
isa cm@x}alngtﬁlﬁglﬁdﬁi? Ble%@f &91 1;2;(1)2 g{):\tﬂbllégiﬁtg gr{% aeﬁﬁ g&nﬁ)@%hmﬂﬁrough one panel
1208.ubBeeh Lt&“nﬂhé wwittis tI2@ tind ke paxthe pdrneheddd dmmumcdw Kﬂrbugh network

into the patch cord to |ight an LED at th? &e
G 48] PSR the R ONAT MAUFEFSy (trwameﬁﬁsr‘)é present
des&%gln? the 12896 ?j04§?é"a‘?sroeﬂr$\¥ded@v1fﬁ8 eftelfibdnsd” iRkHAGSPOf circuitry.

n-wire patch cord into the provisioning port of the
[Ooﬂwenﬂle&)t in ¢ bess-@oheti tipanrchitesgse, tthvesystam vaH disothe cpmbination of a
i nto an Etherne
ninde e P P e Bt e taa’ B Ry toyst 1ofgt Ao Bhige ptchos.
Figt 1BhR 4 eowaredPRiisl GRftidnd rdps tdfenpe:auiptd 8lRihog f@fopérformmg
to the correct or desired patch panel port. The PMMV
patoping bevsambaihcranels it acpstecontdst BRYarttcRtug. rlestopldibganderstood that
ten-W r.e. [ I t
cucl} {0 PR BT kit TR ML oD LR Rresent
moduty, skpniehe PO bfl colnparenplogiai dolig vikédir intlndes pa¢ oimore executable
cord uni gue I D and .t he connection status (e.g
InstiRiER0y efpl {RRICHEHING ACORC d9gacat dpLclPRSeCpSiERsN e d?f?%ess Alternate
1mpﬁeﬂféﬁt: rr‘(%b ot fAc ﬁﬁ\édt&lrﬁ%n tl-gré@oﬂa Y2l R I%cbrﬂb'agﬁrfe%tm WARN functions
ntelligent eV|ce I'nto the ten-wre patch cord
maytte dxegindd cahofl deferetont ﬁnet s‘hawn endﬁs@issetiheclu@bg gubstentfrdly porgurrently

.user identify the co ct .capl e. 063] Fiqure, 14 j ‘
or ity TV OHEh 1de n&ﬂﬂﬁé REFe oAt p® Bl e Utrog oy those
reasHRb RO fe@%n MO OF b B cPRIICRILBinicAtsan | nt er connect type

architecture in a guided patching case. After
[005%ilmifigdtyi whent ehrgnfgmrd |pmtgh gad @hm‘rq:ge a paichpamehpiort] the pigdpwire of

the ngwnmgt.c@ c?rg i E gg%% 81%/ %:]lgcltﬁgd:k n%}ng(gr tlg\t tg% c@n%c%aotnethé \Q/H%I'B%ard as
showd ath186K13b40 2 he Ty bewed elpbtkifiscs tche déterniid bcﬁh mttgqh: &fogablie (nine-
into the provisioning port, and the PMM wi || establish

wireqstahsaidcittenowirapateh qoRd, andrvdiet on s coiddy plaeged dntp g gatch panel at the
othetr %tl?d cllr e%dzpj% %\P o{%%%mﬁ{ ?\ﬁ%n ﬁggr&gb’n d a nﬁPE %/11%%%"(05 'E?IIH are in

patch Ipsﬂidi p@ﬂts teevihfbedrdd witinhitide coseunickinng ahd]&oha’@b dath oia the ninth
illumnate the far end LED to indicate tha

iy shnis Spe e o Y s g P43 ) &Rdqor jnformation,
and AR tlJreEv@lg b@z&ﬁs’\%qw ﬁ%&&%ﬁ%#ﬁ&?&d phfihd }t‘a%chséé% %M communicate the

I ncl udes send a st mpl e network
conmmmgﬁmmhlong oftbaiod 1T BRRtTRAPhEEISdges thownhie bMS 1308, If the
software indicating that a ten-wire patch cord was in

t he PMM provi si oni ng port.
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[0064] The user will then insert the far end of the

ten-wire patch cord into a desired Ethernet swtch

port or Ethernet router port, as shown at bl ock 1406.

The intelligent device enbedded in the ten-wire patch

cord will detect insertion (for exanple, via the

correspondi ng depression of a plunger-style sw tch)

and communi cate that information via the 9th and 10th
systainriaclodes tah NNPEMhe 8310 halirformtardothe cknrta@®. infilreatPinD ttheeNMS for
. begins to lopgk for..a CDP (C.sco Detection Protocpl r
cisedcisiiae. LSy SRl bary ChRORBES b AP P Enps sl by the
PMREYGR: Bl and3RtchNOVWR B tiralifgChatal 4dbhgamd c%ﬁgdneﬁ@.e Sofie $xample
. packet to determne if the user has correctly inserted
protopds aredisquissed bplavch cord into the correct Ethernet

03 B SR BT B LGB S5 Dtons

desidsidb@s&RSpadth MAEGNAE kHOnidewWi6 §atcRNYrd]iag¢ oMed tHeh®nnections are
pl atform of those devices. CDP can al so be used to
compeisd, ithef wingeloara sabbgennepfion; infosnttignele thadMM, whishfprwards the
. jp 1T . .S a vendor-neutral Layer 2
‘“f"gf?‘% gé(gihQNﬁg*%Pﬁbfggga@%r%g% fork device to advertise the
[00618 Biritir Sstdpdedn¢ ipeyforizd wap@de ld tordscton Witldn | ;@c alterconnect system
network. The LLDP protocol is fully explained wthin
architpgteredetaiserd BrigfoRang! SR Gsnet Hatch oh ERRES! BRI ORC Gragple, @
' ' t iEk G8as PCSBPrR sidntdd” TRAGKSI that i
Seql\i/\enﬂfelo&i@%? %éraﬁn%i? E‘Z‘B@kﬂ%dg%é %rﬁegggégtggsdfi? esgr orSll ocation at ae
insevibd into thévpatthemaneliwitt aptass die intelliderva® lbee fropl argtpbaprdeiath the cord’s
unic{ug i]grifl}l gcl)r}n%%gn:sg%gc%ﬁgﬂ]{rs]ugg‘ﬂtlfcfnﬂgln%gﬁ% E@oéﬂtcﬂf‘gﬁng’&%@c built into
the P4 86QiS ligl‘ﬁualndLm aHaRtaASLMG the dae Q)dhegﬂ tRNedhARian identify the
source of The data or type of patch cord bei ng used,
corrf@caldanpl e. [ 0066] The technician can informthe PMM
t where the ten-wre patch cord should he
oot Bpd@ly. SRR RO GO LR b S G e rrP AR B ofgp Pt

Nex@Mhd faghnRainGiugdanefar 8356 a3 teaRdretpagch RHMN is@MAEIRSnd: Bivisch port or
information wwth the informati on received within the

Etheomp rgvter pob pecledly tpovsettbt araiesnifoft e teinirginaishpgre fom the
& 4 o « . .
o5 AR BSLEAA i, 00 BRCTSE P i i v
9th emint(ah wira@f pessi-biry phichdods anninttlhgus dodse @fibegdadtis the ten-wire

nd so identifying the correct port can be difficult. .
patcgw%i,- frpra tpMen HErP BRI Pashinl e Her g R PRgh cord’s
unidgé Ibfh%dttﬁé“eefﬂnéftgggs%&kl \%‘Q['dwll&%%r heen: Rhyggef talGetARh cord is

orrect port. he PW detenfines that the .
couplgeto hevgtchnsEnd BMM ke dablinetrichthe iatelligortgleFich buifanto the ten-wire

patcf ot ar BB o0 fie ot B Sle SR Wskardabiin My fiisaple
[0043N€ighRN4Vik |k BoRakSthicpRIRy hifcidnasiteps Be ak Elnfp® kbR Berforming

to the user that further action is requjred, as _shown
patching ih 6t KntgwaunectFigpe axhitesnye as atduisled daiching cagsat SReiciityting the

eui der“%?B‘é{r Cgl% ‘%/:nﬁ dte’[;]ao n“i{%‘g{élr a%ﬁ #}%;ngﬁj %‘ﬁ}ée ﬁ’vﬁwlgtmq%ﬂ(%gr{ gt q%tt B Sudicate to the

uscriveidrevib fBcrPehk €dn-widd phtétScord AOMBAnANBlotietd00s €hd ey plugpethe ten-wire
steps above will be repeated. [0068] Once the user has,
patch fawsk ingy the EoYigipniag gops andh thet AMawilk eyialilish cempynicaiongith the
. \ A . . i OF .th S\M e .
intelfRR o I Al oL RO pRNGE el i e o the
PMNeiR-tid hear patith TherkMENaiili mstructcthe tiltellipen-deivice withirc khe cable tfo
cord to turn off the LEDin the ten-wire patch cord,
as shown at bl ock 1416. The PWN1 will also begin to
flash an LED atop the provisioning port to draw the
attention of the user and th® user will then need to
renmove the ten-wire patch cord fromthe provisioning
port on the PMM as shown at bl ock 1418.



[ 0069] Once the user has renoved the ten-wire patch

cord fromthe provisioning port, the PMMw || stop
illumnating the LED above the provisioning port and
will instruct the wing board to illumnate an LED

above a patch panel port, as shown at bl ock 1420. The

PMM det ects whet her the user has inserted the ten-wire

patch cord into the correct port, as shown at bl ock
illumdrg. the ffart dnd i@ to haBcatenthetr soet 4dtien ¢albsiquirédnfromtthe user (e.g., by

R0 D o PERT e 4Dt  tm nBER e hasctg £hp wil send

a sitnpR VK ﬁ@ﬁaﬁéﬁdt ‘ﬁf&)céﬁ(ISNM)tI@@\'Més@ag@% 6B NOOS Ebftware indicating
remains in the incorrect port, the port LED will

thatcegpit-wie patefocord washinithediMMtrrengsiemngporior and that further

00355 P SRt B PANYERRE aPARES 43 e

swifdMidbitiot Ethemstrouted porthes og abiadidi 406, Thy itetifgentt deeict &hbedded in
i ndication on the wong port. [0070] According to one,

the gmtyeen nrEshtcordawillj defect inpariionc(iy etsemplpnydnsiae cgresBeEpg depression of a

gl » ~ r. whi ch. e -

ploffet U2 b6 Bh P BT unifuL Sy iMbllch \R A 9R05R UKD the UM,

as sgowreat bdock 1409, f The RdWEWI thah tafink tonfeokt for wWAIDPH Cisoo PetettamrBrotocol) or
the insertion of a plug of an I-Cord into a corrgft

LLIgoHink by erieisenyerd retpcabl peket iamthe phgranglpgs shoveypieplagh d 410 and

wil SRV A E R ctdhGink ki OME Pl an&g&nﬁnsé@e% RORWRYiRthalth 8GH into the
1418) . f0071 The above process [l repeat until the

cormgdithdvas switthpe bt fithpineigRyitkr wit¢hpert ershown e bieckdhlLor d.

he ten-wire patch cord is jn the correct patch 7
100G T foptd o it REPBLAG IS ok GRHUF R L e B diover the
platfoh @F MR @Rick ¢IHE cAMBARsEN® sHAMinfbrnlatiSCAbUBHTRRSAGE that a

to the NM5 indicating that the insertion has been

routgiowieh.e Sailaglicthe N [sye vaadorsteowpl Tetyeib? oettocphthgt atiyes a network
PMWM wi,l |..al so jndi.cate. to the | | us

el A BT Bt ol o BER A bbb, mhe LioP

protp@il ab fganedplanat eminfIEE et ad equl. 1appl 006 Athc orynRaWidasch arc

. alnost-instant or real-time visibility to_service

incogposefp e Py (s lErcas Aokl de &P erckeohilldetorB iy Phifg of the port

addR&CHA6atA ]'@ts\%i)fﬁ GR AehirY ?51.1019 @or(i'ha?beenﬁt?gg&ﬂ!aﬂ& ARLPNIan then
creation of a connection)y via real-ti ct’ive

determint ifathé hGofhasbéenpadecthd fntcethel carammhpart.i Oheaursdsother protocols could

target, the tine between an occurrence of such .
be WG Ay V0TI 0 F5 GHIOE RALIGa e O APeeO rRitgaie Rping used, for
exmgggninal may not exceed three seconds, for exanple.

[

073] The patch panel system of the present
[006pFhé tabriician gani idéssmtthe PM&&of & podadicregthe fapwirgpatar cord should be

. repoving patch cords froma patch field to reduce

insefER G BRI RS e HA S RA o PRI PR RN gpthe PMM

compil8s kS In®IFMRAGC Witk AR Mfdriafiér WckiSedPRithin t8OICHPARALLDP packet to
ten-wire patch cord) enable real-time nonitoring of

detegroinp dfdhq ton-myretatch coidihae besadrseitersintrihe propeipgek Aofechpician may be

rect r gl rrectl , : L -
o GBESARL 5y ST SRR G0 g kB o
idenbifpmgt theexo@tit pora cIbk diffidelt. OrhusothvalidM asn \welpl thascdhoisian by

to correct the insertion or deletion, if conpleted
deterpigipe ifethg fey-wireamiehcordras e plusged inRReheareht ReEnel
[006%%?[{’[&@’1’1%\4 Hggnﬁﬁegstﬁzﬂtthealgprl oS s t‘gé‘ PRPL In%o ergﬂtgrﬁtﬁemet switch
configurations of cross-connect and I nterconnec
or Etlepet ogidsortl &3 ihdieatel b date omthiacthe COPodrdgyDP alebsaga tichPMM will
panel s have PMVMs or PEMMs installed and nine-wire
pat ch cords provide connectivity between the patch
panels within the system In the interconnect
topol ogy, all patch panels have PMVs or PEMVs
installed and ten-wire patch cords provide
connectivity between patch panels and Et hernet
Swi tches or Ethernet routers. [0075] The use of
expansi on ports on the PMVIs supports the possible



[0076] It should be understood that arrangenents
descri bed herein are for purposes of exanple only. As
such, those skilled in the art will appreciate that
ot her arrangenents and other elenents (e.g. mnachines,
interfaces, functions, orders, and groupi ngs of
fiinctions, etc.) can be used instead, and sone

. elements may be omtted altogether according to the o
insigust theden-wie phiels corptip tflagy the topindictie tethe mseit thatt fyeher action is
. o f ) o ‘ ‘
o, SRR LTl P BR34BT g e
EthemectGomtpiupet, ken-Cuird KilDtdhenucofRSN@aLED. iOhcaihy (Giwirafich cord is
conpinatjon and location.  [0077] It will be apparent
remPBedtaﬁ_éé"em%ﬁ“e%rﬂ_éﬁ s poaeiwill be WP?%@ art that the nethods
. n , I , r
O e e B B B B TOH PPt
swittBdhd porasn deseittipehk BSIM eiilh gorpmneseind tovhd hitabligehiedd@Mdyliothe ten-
. PE For exanple, a conputer readabl Lum can .
wirg H%Mf\({m%g 40 BSEED NS (RHBE PesBoPEdD R of e fg%ﬁa b tgpgi patch
cor@ QY kil a@blokk RO e PR RV hedn GOMRN LA T ER é‘f&%E ?mvisioning
havi ng conputer readabl e program code segnents 'stored
portt thelraothe afbios ofiputuser angdblaider witk thew neadan rahse thaehude patch

[of0) ni cations or tr 1 SSi on di such as, a
corg SR UF PP BGtHARSE Ani B T VDS TR p REROGHENRal . i red. or
[0089] ICRLE8S ubtR Mhd W @mBY QOh A B SAEES :BBITRIMcn BRMEdvEGo iSSR0 the PMM
.as digital or analog data signals. The formof the,
willggnppltemaiingaba bER abewk thenpodvisiondier peet dndrvell destrupfethe wing board to
. provid in a variety of for an h r-es e
111u1§1616110iaré g P Oaﬁoxécpa p[ra,ltcél Spdé(a @8?1 %§ SH()gWénaﬁ g?jog% 51’1?200? "It%ﬁ?MM detects whether

the W2 hdsGisk@ddd thy Re-vafe Ricinald ibLakid RerefBditdas¥b®oh §i®lock 1422, If the
actually carry_out the distribution. [0078] The
S 3

, . ] «
userpfiap Hspiidelie embleine the wswsrwinpprare ae.obe WM wadl sppien ewnexpected
ten-fite %ta@@fr‘ rc%x%p&?éc&eh’c ¥ tg@ 1 pRsnve! ! lgar RQ rlm%x%n@l: Gen-RAL ?)thh cord
cords and patch panel “ports according t ot her
remend odthererbsco ottt htc poedeil wap pbrtiaad tooftashrieitdiag aareeor and that

desi gned for use in optic c jcatjon networks or
furdieh sf FgHonds a7 3t DA ot 1 T RET fampveyihe gghle from

the SRRz PO e ARl WESindRLk jt&Cs%ﬁg RdRs twsedr &S ) kndidaBon on the
addi'tion, the use of the terns "nine-wire patch cord"

wroggebit't en-wi re patch cord" in the present application

| . traditi. i ght - Wi RJ- 45 ti.on.
oo AR B 2R R R T B e roces,
afteC@high ARVIrE@sOMBst D6t thidniMdtERo@ ekt ddONFof QRAIBINE, | a/iidel may be given a
managenment purposes or other purposes as descri bed
speapfesrstiad of timaiiveiich ta perferm the inscrpjan efip rhem of anrldiosd gitq yeorrect port
o B BT EE SEAR IR RIS Ll g o
blockhelgor egoi ng detail ed description be regarded as
illustrative rather than limting, and it is jnhended
[00%! Thealipielarosess el tepset kit thegiseidil RefecHidipHgerh) thgifagvire patch
@l bn&atk Y. foREist fitch BEndi RERNtHOPme board will
o U L 0L R EORE i 9, ORE, Sk it MR o
comoanipate shingnformation 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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a plurality of patch panel ports provided on a face of

t he patch panel, each of said plurality of patch pane

ports having at | east one associ ated managenent

contact and at | east one associated indicator |ight;

at | east one wing board containing circuitry

associated with at |east sonme of said plurality of

pat ch panel ports, said circuitry of said wi ng board
[00YHtTehe fratch penolvisystens af therraesaij eapplidatigro proaides alenoet-18%idnd or real-time

.indicator. lights of said patch papel ports; . o
visihilie " s SRR RO G0, % ol ysorleinny put aggigpnfil serviee
actiP@iof 1. P anehnint&Riotal RAAEIN FBNAASEEOR) DL @nd MO hRgitdtthg of all

with said at | east one wi ng board when connected to

patdigfiddd sernetiiopandls aiekes ohpitimsi bsgrecpan rosfuresneec off such anteaent and

.can transmt and receive signals . to and from sai.d
vis R T RER o AP 5 Ehe TP PRY R P RERRG 5 ot
(0037 Tthe ipivelh paicDSystenAdTithe pragedt application guid&ehe Lt & RGR, moving, or
that is accessible at_said face of said patch panel, _

remgging pfshe porps fresp fagpagchi el iof dnasdiugan srreaindmpiienting changes in a
i | NS, Qe @ | ]

P s o S R PR BB RADRR ) encble ra

time monituning af camsctivay e ppaide heafingdnafegithcikvoe b @bmecsgi(ah incorrectly)

interface conprises a plurality of buttons and a

user {
compleseaity iy datlsron thppigh pas! prpyide oAl MACaB AR how to
exeRAL GMv@RRNSder O Bindlal LasMial gk %o%aﬂgdceo?@aeéhe MRRARENdelction, if

nmodul e conprises at l'east one car dge connector
completedugperrediiych sai d panel nmanagenent nodul e interfaces

ith i.d I i b d. 4. Th ) )
100 48 R tic | st ORI ofl Bleq P! ARBIEHR Suprprs multiple

confR@R&lonHBN@eR W8 AttecMRAUL Rrcb b BP0l 6QE Mh SRS crbWLoRBWETopology, all
orts, whereby nultiple panel managenent nodul es

patcgsaﬁ@fés bave P Mivis lor REMMpinstaldesinand mitsawito paictp earéhpigside lcgnnectivity
an [ chai.-ned for p r.sharing. T ,

cet GRS R T VRO B ShaP SUBE iR BAR ppapi I panls have

PMP8BLPEMBRAGEIRA indRAWiIR fatthtchRK pReMRcoSREtiiWbebide hitel pancls

orts for daisy chaining managenent data connectivity

m%&em@?wﬁémr%@mw@% modul es of multiple

(00759 W@e%%ip%ﬂﬁo%&%nﬁ%ﬂs supports the possible addition of future devices
such as thermal, environmental, and power monitoring and management hardware. Additionally,
the removable modular PMM enables field update capability because a user will be able to insert
and remove the PMM from the system to upgrade the system without the need to change out a
patch panel.

[0076] It should be understood that arrangements described herein are for purposes of example
only. As such, those skilled in the art will appreciate that other arrangements and other elements
(e.g. machines, interfaces, functions, orders, and groupings of functions, etc.) can be used
instead, and some elements may be omitted altogether according to the desired results. Further,
many of the clements that are described are functional cntities 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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6. The communi cations patch panel of claim1 further
conprising a provisioning port accessible at said face
of said patch panel and interfacing with said pane
managenent nodul e to provide provisioning functions
during patch cord insertion and renoval processes. 7.
A comruni cations patch cord managenent system
conmprising: a first communi cations patc

[OOEHRLE

Pilkberrgparent to thosqofrdipagy jskijl ipherart that Q}gfgs?lgtg(l)% Sgseribed herein

F OV fi . Rat :

B P20 e 9l e S nfEBlp ca
nmedigastdeambed as baiigaprestntravithig ethe MMM @n tPEM M aridr akarhp@@ st computer

associ ated i ndicatqr |ight; at | east ope
readaple edélg? &M et wﬂ@ﬁﬁagm% deticsi tchgs @i gy ey device, a CD-
& ¢ ; . -
ROI?E %W@ﬁ{%% onxﬁbut!ﬁecﬁﬁ&tteg g?ﬁnghﬁké{‘ r&'dérﬁl@{gﬂg%moéode segments

I'rst pat panel ports, itry of W ng
storbd ahateannt dihf awinpgtenirtdialdai dedimnagenasit iwbidt ac tegmamulications or

trangrﬁ%agmtll %%hl%%tag{gghé %mﬁgf@ ésﬂ@aﬂllll dmi%{i}&)altl'@g? %ﬁgrvgﬁg ! wited (t)rsxilireless
havaiptpashed cdde seAlHisfchirRl tHREAYOHGALI iopmﬁlo%@ta&m%aaeirhe form of the
sai d panel manhagenent nodule interfacing with said at

conipeiesteadabée thidiwn opiastoistipmen bevprogidebmrad/ankiz ol ompand g present
.0..sai d ,pat ch..panel , and ri.si,ng contr.ol ,¢ircuitr ,
oot b SR P & L I DA TS b G e oec v
actUdB ag6 R Nhe GiRiibagdns and control the illum nation of
sald indicator lights on said first comuni cations
[00F4 Th priagiries; of HhePresety @ppisatianommLi apakddn sthprapeniiowiiems as well.

For %95@61!:,%&&1,9 ‘cords and patch panel ports according to othcr embodiments of the present
application and that are designed for use in optical communication networks or in other electrical
communication networks that do not employ RJ-45 plugs and jacks can be used as well. In
addition, the use of the terms “nine-wire patch cord” and “ten-wire patch cord” in the present
application apply to a traditional eight-wire RJ-45 connection. Thus, a “nine-wire patch cord”
refers to any patch cord having one extra wire used for connectivity management purposes or
other purposes as described herein. Likewise, a “ten-wire patch cord” refers to any patch cord
having two extra wires used for the purposes described herein.

[0079] 1t is intended that the foregoing detailed description be regarded as illustrative rather than
limiting, and it is intended to be understood that the following claims including all equivalents

define the scope of the invention.
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a plurality of second patch panel ports provided on a
face of the second patch panel, each of said plurality
of patch panel ports having at | east one associ at ed
managenent contact and at | east one associ at ed
Whait isdél@ieredr | i ght ; at | east one second patch
panel w ng board containing circuitry associated with
at | east sonme of said plurality of second patch panel
1. poAt®mreaiichtions paich pgnelfcos@risingi ng board i nterfacing
Wi I t n dj ;
' Gy o BARH ARG pfralBbE B8 BB B WAhER Binel, egoh of sai
plurgiér bpb@calpasslpetsi levingaatalgestesrte a@@gllatedr wADIGENMENt contact and at
Ieas?(gr]fegé:égggia{e :r?cﬁ oﬁgﬁpnd comuni cat i ons patch panel,
eral expansi on managenent nodul e
i nablrefaat:om&gwmgt howalo@ntaanm cineuitay enmmstateb with @t Wast soye of said
t S n a | jnaisign
plur] & I SRS ) DT 8 a0 hery PEREBLG i said
manamfnemwntalctsemduaalcblochucamwghfm owaudwp@tp@ panel podsit
begv&%gl ﬁ‘%‘ng #ﬁ%ﬁﬂg&ﬁé ?%89&!5)?}{ 8@3&%@48%%%'53@9%%@ said panel
manggemeinti m@dule) nr@erfa@tnghmtfosajd b FeRg o wingytetaetnuben chaneated to said
patc %?18 ?brqgr‘?ﬁﬁ!com%ﬂgu tthé.foé%lﬁl ?rgﬂﬁit §r?d pecelve 31%{1als to and
r|p era I'On manage nodul e are connect
fromvsaai manRBAGHt cmﬂa@etahdnontrcg thél' Hemmhmnf s indiestop lighie; and
Cogd ﬁ%ﬁg?é’]tthgtyét;éyegélbl‘él %@% o‘?'JéucF’ 'aféh pz(azpel said user
peri pheral” expansi on managemne eisp OVId
mterf/acehntevf@c:p@mtb saftepatsy mamagambet pedilp vdeagbyelupalinnisaat said panel
chai ned for connection
man R b 8 R o The
communi cat i ons pat ch cord managenent systemof claim?7
further conprising a user interface that is accessible
at said face of said first communi cati ons patch panel,
2. sailbe gsmmunivatiorfsagadcti pareal Phclring Twihereis apid ysehiateriace comprises a
ons of said panel
plural ngg%%ﬁ% a%%élugah ?/fr'ﬁ(gx%{[%g séed by a user. 11. The
comuni cations patch cord managenent systemof claim?7
wherein said peripheral expansion managenment nodule is
provided with two power ports, whereby said peripheral
3. expbasicormuicaigoseratchudokee oﬁe@emcéewherpm/\émdf pangl smpgagement
t R ki t
mod B o B o o Y BlicR Sa el Ranagemer
modgleantarfecasfwithuseit aldeast one wing board.

4. 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.

5. The communications patch panel of claim 1 wherein said panel management
module further comprises two Ethernet ports for daisy chaining management data

connectivity between panel management modules of multiple communications patch panels.
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6. The communications patch panel of claim 1 further comprising a provisioning port
accessible at said face of said patch panel and interfacing with said panel management

module to provide provisioning functions during patch cord insertion and removal processes.

7. A communications patch cord management system comprising:

a first communications patch panel comprising:

a plurality of first patch panel ports provided on a face of the first patch panel, each
of said plurality of patch panel ports having at least one associated management contact
and at least one associated indicator light;

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

a panel management module removably attached to said first communications patch
panel, said panel management module interfacing with said at least one first patch panel
wing board when connected to said patch panel and comprising control circuitry that can
transmit and receive signals to and from said management contacts and control the
illumination of said indicator lights on said first communications patch panel; and

a second communications patch panel comprising:

a plurality of second patch panel ports provided on a face of the second patch panel,
each of said plurality of patch 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 signals sent between said peripheral expansion management module and

said panel management module.
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8. The communications patch cord management system of claim 7 wherein said panel
management module and said peripheral expansion management module are connected

via an RS485 connection.

9. The communications patch cord management system of claim 7 wherein said
peripheral expansion management module is provided with two ports whereby multiple
peripheral expansion management modules may be daisy chained for connection to said

panel management module.

10. The communications patch cord management system of claim 7 further comprising a
user interface that is accessible at said face of said first communications patch panel, said
user interface interfacing with said panel management module whereby functions of said

panel management module may be accessed by a user.

11. The communications patch cord management system of claim 7 wherein said
peripheral expansion management module is provided with two power ports, whereby said
peripheral expansion management module may accept power from said panel management
module and forward power on to other peripheral expansion management modules in a

daisy chain configuration.
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