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tion with multiple work orders. Each work order involves a respective con-
nection using the device. The multiple visual indications are provided simul -
taneously for at least a part of the time the visual indications are provided. In
one implementation, the visual indications differ from one another. What
each visual indication looks like is displayed on a respective portable device
contigured to display information about the work order associated with that
visual indication.
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PHYSICAL LAYER SYSTEM WITH SUPPORT FOR MULTIPLE ACTIVE
WORK ORDERS AND/OR MULTIPLE ACTIVE TECHNICIANS

CROSS-REFERENCE TO RELATED APPLICATIONS
[0001] This application claims the benefit of United States Provisional Patent
Applcation Serial No. 61/873,610, filed on September 4, 2013, which is hereby

incorporated herein by reference.

BACKGROUND

[0002] One common use of a physical layer management (PLM) svstem is to guide a
technician in moving, adding, or changing a connection made at a patch panel or other
device where connections arc made using cables. This is commonly done as a part of

a larger “work order” that includes one or more steps.

[0003]  In one common implementation, the patch pane! includes a light emitting
diode for each port of the patch panel and a controller that interacts with a remotely
located management system. To guide a technician in performing a step of a work
order that affects a particular port of the patch panel, the management sysiem can
illuminate (or otherwise actuate) the Hght emitting diode that is associated with that
port in order to visually identify the port for the technician. This is done to assist the
technician in Jocating the correct port. That is, the light emitting diode is used to

provide & visual indication of the affected port.

[0004] Such systems are typically designed to be used to guide a single techunician in
performing a single work order at a time. That is, such systems are not designed to

guide multiple technicians in performing multiple work orders.

SUMMARY

[0005] One embodiment is directed to a system comprising a device that nclades a
phurality of ports to which cables can be attached and a plurality of viseal indicators,
cach of which is configured to provide vualtiple visual indications. The system further
comprises a management system commumicatively coupled 1o the device, wherein the
management system is configured to control the visual indicators. The management
system is configured to cause the device {o provide multiple visual indications at the

device, cach of the multiple visual indications being provided in commection with a
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respective work order that involves a respective conmection using the device. The
system is configured to provide the multiple visual indications simuoltancously for at

least a part of the time each of the multiple visual indications is provided.

[0006]  In one implementation, the system further comprises a fivst portable device
configured to execute a first work order application that displays imformation abowut
the first work order, and a second portable device configured to execute a second
work order application that displays information about the second work order. The
system is configured to provide the first and second visual jndicators stmultancously
for at least a part of the time the first visual indication 1s provided and for at least a
part of the time the second visual indication is provided by doing the following:
having the first visual indication differ from the second visual indication, in
connection with displaying information about the fivst work order on the first portable
device, displaying on the first portable device what the first visual indication locks
like, and, in connection with displaying information about the second work order on
the second portable device, displaying on the second portable device what the second

visual indication looks like.

[0007]  Another embodiment is directed to a method performed using 2 device
comprising a plarality of ports to which cables can be attached and a plurality of
visual indicators, cach of which is configured fo provide multiple visual indications.
The method comprises providing a first visual indication at the device in connection
with a first work order, wherein the first work order involves a first conmection using
the device, and providing a sccond visual indication at the device in connection with a
second work order, wherein the second work order involves a second connection
using the device. The furst visual indication and the second visual indication are
provided simultancously for at least a part of the time the first visual indication is

provided and for at least a part of the time the second visual indication is provided.

[0008] In one implementation, the first visual indication differs from the second
visual indication. The method further comprises displaying what the fisst visual
indication looks like on a first portable device configured to display information about
the fivst work order, and displayving what the second visual indication looks ke on a
second portable device configured to display information about the second work

order.
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[0009]  Another embodiment is directed to a device that comprises a phurality of
poris to attach comumunication cables to the device and a plorality of visual indicators,
cach of the plurality of visual indicators configured to provide multiple visual
mdications. The device is configured to provide a first visual indication at the device
in connection with a first work order. The first work order involves a first connection
using the device. The device is configured to provide a second visual indication at the
device in connection with a second work order. The second work order involves a
second connection using the device. The first visual indication and the second visual
indication are provided simultancously for at least a part of the time the first visual
ndication is provided and for at least a part of the time the second visual fndication is

provided.

[0010] Ancther embodiment is direcied to a program product tangibly stored on a
non-transitory storage mediim comprising instructions operable to cause at least one
programmable processor to communicate with a device to cause the device to provide
a first visual fndication at the device in connection with a fust work order. The device
comprises a plurality of ports to which cables can be attached and a plurality of visual
indicators, each of which is configured to provide multiple visual indications. The
first work order involves a first connection using the device. The program product
comprises instructions further operable to cause the prograramable processor to
communicate with the device to cause the device to provide a second visual indication
at the device in connection with a second work order. The second work order
mnwvolves a second connection using the device. The first visual indication and the
second visual mdication are provided simultancously for at least a part of the time the
first visual indication is provided and for at least a part of the time the second visual

indication is provided.

DRAWINGS
[0011] FIG. 11s a block diagram of one exemplary embodiment of a physical layer

management systeni.

[0012] FIG. 2 1s a flow diagram of one exemplary crobodiment of 2 method of
providing multiple visual indications at a managed device simultaneously in

connection with muoltiple active work orders.
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DETAILED DESCRIPTION
[0013] FIG. 1is a block diagram of one exemplary embodiment of system 100, The
system 100 is also referred to here as a “physical layer managemend” (PLM) system

100.

[0014] In the exemplary embodiment shown 1n FIG. 1, the PLM system 100 15 used
to guide technicians in moving, adding, or changing connections made in a network
102. The PLM systern 100 can also be used to track physical layer information
related to the network 102, As used herein, “physical layer information” comprises
information about the cabling, connections, and communication links that exist in the

network 102,

[0015] In the exemplary embodiment shown in FIG. 1, the network 102 includes
various network clements or devices to which cables are connected. in the exemplary
embodiment shown in FIG. 1, the network 102 includes a managed network clement
or device 104 that includes a plurality of ports 106 to which cables 108 can be

attached.

[0016] More specifically, in the exemplary embodiment shown n FIG. |, the
managed device 104 comprises a patch pancl (and is also referved to here as
“managed patch panel” 104). The managed patch panel 104 is described here, in this
exemplary embodiment, as being designed for use with copper twisted-pair CAT-5, 6,
and 7 cables typically used to implement ETHERNET local area networks. The
management device can be implemented in other ways (for example, as an optical
distribution frame, splitter fray, switch, router, otc.}. Also, the managed device 104
can be implemented for use with other types of cables (for example, other types of

copper cables or fiber optic cables).

[0017] The managed device 104 inclades a controller or other programmable
processor 110 that is configured to communicate with a management system 112 over
the network 102, The managed device 104 also includes a network interface 111 for
communicatively couphing the managed device 104 (more specifically, the controller
110) to the network 102 and, altimately, the management system 112, In the example
shown in FIG. 1, the controller 110 and the network imterface 111 are

communicatively coupled 1o the network 102 and the management system 112 by
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including a respective “management” or “non-service” port 114 in the managed
device 104, The mapagement port 114 is separate from the “service” ports 116 of that
device 104, However, the controller 110 inthe managed device 104 can be
commumnicatively coupled o the network 102 using one or more of the “service” ports

1i6.

[0018] The managed device 104 includes one or more visual indicators 118 that are
associated with cach service port 116 of the managed device 104, in this cxemplary
embodiment, cach visual mdicater 118 is implemented using a tight emitting diode
(LED}. Each LED 118 is coupled to the controlier 110 in the managed device 104 so
that the controller 110 (more specifically, the software executing on the controller

110) can control the LED 118,

[0019] In this cxample, the managed device 104 is configored so that cach LED 118
can provide multiple visual indications. These multiple visual indications can be
provided by having cach LED 118 display multiple colors, blink at multiple rates,
and/or blink in muhtiple patterns. Muoltiple visual indications can be provided in other

ways.

[0020] A visual indication is provided in order to assist a technician in locating the

associaied service port 116 of the managed device 104,

[0021] In this exanple, the managed device 104 also ncludes, for cach of the service
ports 116, a storage device interface 120 that is contigured so that, when a cable 108
1s attached to that port 116, information can be read from any storage device 122
attached to the cable 108 by the controller 110 and communicated to the management
system 112, which stores and/or updates information in a databasc or other data store

131 maintained by the management system 112,

[0022] In one example, cach storage device inferface 120 compriscs a contact-based
storage device interface that is configured for use in reading information from an
Electrically Erasable Programmable Read-Only Memory (EEPROM) attached to cach
cable. In another example, cach siorage device interface 12 comprises a radio
frequency identifier (RFID) interface that is configured for use in reading information

from an RFID tag attached to a cable 108, That is, 1n such an RFID example, contact-
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less nterfaces are used for reading information from the storage devices 122 attached
&

to the cables 108 and each storage device 122 is implemented using an RFID tag.

[0023] The managed device 104 can also include a plurality of presence sensors,
cach of which is configured for usc in determining if a cable is attached 1o one of the
service ports 116, Such presence sensors can be used n connection with the storage
device interface 120 described above (for example, to determine when a cable 108 has
been connecied to a service port 116 and/or to determine if a cable 108 that does not
have a storage device 122 attached 1o it has been connected to a service port 116).
Also, such presence sensors can be used to infer information about connections made
gsing the managed device 104 instead of or in addition to using nformation read from

storage devices 127 attached o cables 108.

[0024] Power can be supplied to the active components of the managed device 104
n various ways {for example, by connecting the managed patch panel 104 to the

standard AC power grid, using Power-Over-Ethemet technology, or in other ways).

[0025] In the exemplary crubodiment shown in FIG. 1, the management systern 112

1s implemented as software that executes on one or more computers 124,

[0026] In the exemplary embodiment shown in FIG. 1, each computer 124 comprises
one or more programmable processors 126 for excouting the software. The software
comprises program insiructions that are stored (or otherwise embodied) on or inan
appropriate non-transitory storage medivm or media 128 (such as flash or other non-
volatile memory, magnetic disc drives, and/or optical disc drives) from which at least
a portion of the program structions are read by the programmable processor 126 for
exccution thereby. Although the storage media 128 is shown in FIG. 1 as being
mehuded in, and local 1o, the respective computer 124, 1t 18 to be understood that
remote storage media (for example, storage media that is accessible over the network
102) and/or removable media can also be used. Each computer 124 also inchudes
memory 130 for storing the program instructions {and any related data) during
execution by the prograromable processor 126, Memory 130 comprises, in one
implementation, any suitable form of random access memory (RAM) now known or
later developed, such as dynamic random access memory {BRAM). In other

embodiments, other types of memory are used. Each computer 124 also includes one
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3

or more network interfaces 132 for commaunicatively coupline the computer 124 to
Pl

the network 102.

[0027] In the cxample shown in FIG. 1, the management system 112 further includes
an electronic work order application 134, The electronic work applcation 134 is used
to construct electronic work orders 136, Fach electronic work 136 specities one or
more steps that are to be carried out by a technician at a particular location. For
example, an electronic work order 136 can indicate that one or more connections
mmplemented using the service ports 116 of the managed device 104 should be added,
removed, and/or changed. For steps that mvolve adding, removing, and/or changing
connections made at the service ports 116 of the managed device 104, the information
that is read from the associated storage devices 122 and communicated to the
management systemn 1172 can be used by the electronic work order application 134 to
verify that the specified connection has been added, removed, and/or changed

correctly.

[0028] As described in more detail below, the visual indicators |18 associated with
the service ports 116 of the managed device 104 can be actuated in order fo guide a

technician in carrying out the steps of electronic work orders 136.

(00291 In this example, each electronic work order 136 is communicated {c a
portable device 138 that is carried by a technician that has been assigned to carry out
that electronic work order 136, In this example, the portable device 138 s
implemented using smartphone (and is also reforred fo here as smartphone 138).
However, it is to be understood that cach portable device 138 can be implemented in
other ways (for example, using tablet computers, laptop computers, or similar

devices).

[0030] In this example, each smartphone 138 is configured {0 execute a mobile
application 140. The mobile application 140 is configured to communicate with the
clectronic work order application 134 and the management system 112 and to reccive
the electronic work orders 136, The mobile application 140 comprises program
instructions that are stored (or otherwise embodiad) on or in an appropriate non-

transitory siorage medium or media from which at lcast a portion of the program
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nstructions are read by at least one programmable processor included in the

smartphone 138 for execution thereby.

[0031] Each clectronic work order 136 can be communicated wirclessly o the
smartphone 138 over the Internet (for example, via & cellalar or wireless local arca
network 1o which the smartphone 138 is wirelessly conmected). Each electronic work
order 136 can also be communicated to the smartphone 138 in other ways (for

example, using a wired connection with the smartphone 138).

[0032] In the exemplary embodiment shown in FIG. 1, the system 100 1s configured
to support multiple active work orders 136 and multiple technicians working at the
evice 104 at the same time. The exaraple shown in FIGS. 1 and 2 is described as
nvolving two active work orders 136 and two portable devices 138; however, itis to
be understood that this is merely exemplary, and that ditferent numbers of multiple

active work orders and portable devices 138 can be used.

[0033] The management system 112 and managed device 104 are configured so that
mltiple visual indications can be provided at the managed device 104 at the same

time using the visual indicators 118 in conmection with multiple work orders 136.

[0034] Each of the nultiple visual indications is provided in a different way from the
other visual indications that are provided at the same time (for example, by having the
associated LED 118 be illominated using a different color, a different blinking rate,
and/or different blinking pattern). Each visual indication is provided in comnection

with a different work order 136.

[0035] A techmician that is performing a given work order 136 uses the mobile
application 140 executing on a smartphone 138 to help the technician perform the
work order 136. The mobile application 140 and the management system 112 are
configured so that when a visual indication is provided at the managed device 104, the
mobile application 140 displays on the smartphone 138 what that particalar visual
indication looks like (for example, by displaying on the smartphone 138 an image 141
that shows the color, blink rate, and blink pattern that is used to provide that visual
mdication). In this way, the techmician is able to determine which visual indication is
associated with the work order 136 that the technician is performing at that time. Asa

result, multiple technicians are able to work on multiple active work orders 136 at the
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same time at a given managed device 104, with multiple visual mdications being

provided simmiftancously at the managed device 104,

[0036] FIG. 2 is a flow diagram of one cxemplary cmbodiment of a method 200 of
providing nuitiple visual indications at a managed device simultancously in
connection with multiple active work orders. The exemplary embodiment of method
200 shown in FIG. 2 is described here as being implemented using the system 100
shown in FIG. i, though it is to be understood that other embodiments can be
mmplemented in other ways. Moreover, the blocks of the flow diagram shown in FIG.
2 have been avranged for ease of explanation; however, it is to be understood that this
arrangement is merely exemplary, and it should be recognized that the processing
associated with method 200 {(and the blocks shown in FIG. 2) can occur in any order

{for cxample, using standard event-driven programuing techniques).

[0037] Moreover, as noted above the example shown in FIGS. 1 and 2 is described
as involving two active work orders 136 and two portable devices 138; however, it is
to be understood that this is mevely exemplary, and that different numbers of muhtiple

active work orders and portable devices 138 can be used.

[0038] Method 200 comprises providing a first viseal indication 117 (shown i FI1G.
1} at the managed device 104 in connection with a first work order 136 (block 202}
and providing a second visual indication 119 {shown in FIG. [} at the managed device

104 in connection with a second work order {(block 2043,

[0039] The first work order involves a first commection using the managed device
104 (for example, involving a first service port 116 of the managed device 104}, and
the second work order involves a second connection using the managed device 104

{(for example, involving a sccond service port 116 of the managed device 164).

[0040] The first visual indication 117 and the second visual indication 119 are
provided simultancously for at least a part of the time the first visual indication 117 is
provided and for at least a part of the time the second visual indication 119 i3

provided,

[0041] Each of the first and second electronic work orders 136, in this example, is

commmundcated o the mobile application 140 exccuting on the respective smartphone
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138 used by the technician that is assigned to perform that electronic work order 136.
Each electronic work order 136 can be wirelessly communicated from the electronic
work order application 134 to the respective smartphone 138 (for example, using a
cellular or wiveless local area network communication link) or using a wired
cennection to the Internet, a local area network, or a direct connection between the
smartphone 138 and the computer 124 on which the electronic work order application

134 executes,

[0042] After cach of the first and second electronic work orders 136 has been
downloaded to the mobile application 140 on the respective smartphone 138, the
relevant technician can use the mobile application 140 to view the eloctronic work
order 136 and the steps included in the clectronic work order 136. After the
technicians have travelled to the location where the managed device 104 is installed,
the technicians can use the mobile application 140 executing on the smartphones 138

to assist the technicians in carrying out the stops in the work orders 136,

[0043] In this example, the management system 112 controls the providing of the
first and second visual indications 117 and 119, To provide the first visual indication
117 at the managed device 104, the management system 112 sends a message 1o the
controller 110 in the managed device 104 indicating that the relevant LED 118 inthe
managed device 104 associated with the relevant step of the first work ovder (for
example, an LED 118 associated with a service port 116 affected by that step) should
be ithmninated in a particular manner (for example, should be ithuminated vsing a
particelar color, blink rate, and/or blink pattern). Likewise, to provide the second
visual indication 119 at the managed device 104, the management system 112 sends a
message to the controlier 110 in the managed device 104 indicating that the relevant
LED 118 in the managed device 104 associated with the relevant step of the second
waork order (for example, an LED 118 associated with a service port 116 affected by
that step) should be luminated in a particular manner (for example, should be

illuminated using a particular color, blink vate, and/or blink pattern).

[0044] In this example, the first visual indication 117 differs from the second visual

mdication 119,
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[0045] The method 200 further comprises displaying what the first viseal indication
117 locks like on a first portable device 138 configured to display information about
the first work order 136 (block 206) and displaying what the second visual indication
119 looks like on a second portable device 138 configured to display information

about the seccond work order 136 (block 208).

[046] As noted above, in this example, the first and second portable deviees 138 arg
implemented using first and second smartphones 138 (though the portable devices

13% can be implemented in other ways).

[0047] In this example, the management systemm 112 is commumicatively coupled (o
the first and second smartphones 138 and is configured to control the displaying of
information about the first work order 136 on the first smartphone 138 and the
displaying of information about the second work order 136 on the second smartphone
138 by sending appropriate messages 1o the smartphones 138 {and the mobile

applications 140 executing thereon).

[0048]  In this example, the mobile application 140 executing oun the first smariphone
138 displays on the first smartphone 138 what the first visual indication 117 looks ke
(for example, by displaying on that smartphone 138 an image that shows the color,
biink rate, and blink paticrn that is used to provide the first visual indication 117).
Likewise, m this example, the mobile apphication 140 executing on the sccond
smartphone 138 displays on the second smartphone 138 what the second visual
indication 119 looks like {for exampie, by displaying on that smariphone 138 an
image 1472 that shows the color, blink rate, and blink pattern that is used fo provide the

sccond visual indication 119). One exanmple how this done is shown in FIG. 1

[0049] In this way, each technician is able to determine which visual indication is
associated with the particelar work order 136 that the technician is performing at that
time. As a result, multiple technicians are able to work on multiple active work
orders §36 at the same time at a given reanaged device 104, with multiple visual

mdications being provided simultancously at the managed device 104

[00S0G] A number of embodiments have been described. Nevertheless, 1t will be
understood that various modifications to the described embodiments may be made

without departing from the spirtt and scope of the claimed invention.
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EXAMPLE EMBODIMENTS

[0031] Example 1 includes a system comprising: a device that comprises: a plurality
of ports to which cables can be attached; and a plurality of visual indicators, cach of
which 1s configured to provide multiple visual indications; wherein the system further
comprises a management system communicatively coupled to the device, wherein the
management system is configured to control the visual indicators; wherein the
management system is configured to cause the device o provide multiple visual
indications at the device, cach of the multiple visual indications being provided in
connection with a respective work order that involves a respective connection using
the device; wherein the system is configured to provide the multiple visual indications
stmudtancously for at least a part of the time each of the multiple visual indications is

provided.

[0032] Example 2 includes the system of Example 1, further comprising: multiple
portables devices, cach of the multiple portable devices configured to execuic a
respective work order application that displays information abowt a respective work
orders; and wherein the system 1s configured to provide the nuidtiple visual indications
stimultancously for at least a part of the time cach of the meltiple visual indications is
provided by doing the following: having the multiple visual indications differ from
one another; and for cach of the roultiple visual indications, n conunection with
displaying, on a respective one of the multiple portable devices, mformation about a
respective work order, displaying on the respective portable device what the

respective visual indication looks like.

[0053] Example 3 includes the system of Example 2, whercin the management
system is commmunicatively coupled to the portable devices and is configured to

control the displaying of information about the work orders on the portable devices.

[0054] Example 4 inclades the system of any of the Examples 1-3, wherein the
device is configured so that for each of the phurality of ports, when a cable s attached
to that port, mformation is read from any storage device attached to the cable and

communicated o the managemernd system for storage thercby.

[00355] Example § includes the system of any of the Examples -4, wherein the

management system is configured to momitor the performance of the work orders.
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[0036] Example 6 includes the system of any of the Examples 1-5, whercin the
device comprises at least one of a patch panel, an optical distribution frame, and a

splitter tray.

[0057] Example 7 inclades the system of any of the Examples 1-6, wherein cach of

the visual indicators comprises a light enutting diode.

[0058] Example 8 inclades the system of any of the Examples 1-7, wherein the
device is configured so that each of the plurality of visual indicators provides the
muultiple visual indications by doing one or more oft displaving multiple colors;

bhnking at differing rates; and blinking in multiple patterps.

[0039] Example 9 includes the system of any of the Examples 1-8, wherein the
device further comprises one or more of: a phurality of contact-based storage device
mterfaces, each of which is configured for use in reading information from a
respective storage device attached to a cable when attached {0 one of the ports; a
phurality of RFID interfaces, cach of which is configured for use in reading
information from a respective RFID tag attached to a cable when attached to one of
the ports; and a plurality of presence sensors, each of which is contigured for use in

determining if a cable is attached to one of the ports.

[006G] Example 10 includes the system of any of the Examples 1-9, wherein the
device comprises a controller and a network interface to communicatively couple the

condroller to the management system.

[0061] Example 11 includes a method performed using a device comprising a
phurality of ports 1o which cables can be attached and a pharality of visual indicators,
cach of which is configured to provide multiple visual indications, the method
comprising: providing a first visual indication at the device in connection with a first
work order, wherein the first work order involves a first connection using the device;
and providing a second visual indication at the device in connection with a second
waork order, wherein the second work order involves a second connection using the
device; wherein the first visual indication and the second visual indication are
provided simultancously for at least a part of the time the first visual indication is

provided and for at least a part of the time the second visual tndication is provided.
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[0062] Example 12 mchudes the method of Example 11, wherein the first visual
indication differs from the second visual indication, and wherein the method further
comprises: displaying what the first visual indication looks like on a first portable
device configured to display information about the first work order; and displaying
what the second viseal indication looks like on a second portable device configured to

display information about the second work order.

[00363] Example 13 inchides the method of any of the Examples 11-12, wherein a
managernernd system is communicatively coupled to the fust and second portable
devices and 1s configured to control the displaying of information about the first work
order on the first portable device and the displaying of information about the second

work order on the second portable device.

[0064] Example 14 inchludes the method of any of the Examples 11-13, further
comprising: for each of the plurality of ports, when a cable is attached to that port,
reading information from any storage device attached to the cable and communicating

the information to a management system for storage thereby.

[0065] Example 15 includes the method of any of the Examples 11-14, whereina
management system is commmonicatively coupled to the device and s configured to

monitor the performance of the first and sccond work orders.

[0066] Example 16 includes the method of any of the Examples 11-15, wherein the
device is configured so that cach of the plurality of visual indicators provides the
multiple visual indications by doing one or more of: displaying multiple colors;

blinking at differing rates; and blinking in multiple patterns.
) ) b ) - 3

[0067] Example 17 includes a device comprising: a plurality of ports to attach
communication cables to the device; and a plurality of visual indicators, each of the
phurality of visual indicators configured to provide multipie visual indications;
wherein the device 1s configured to provide a first visual indication at the deviee in
connection with a first work order, wherein the first work order involves a first
connection using the device; wherein the device is configured to provide a second
visual indication at the device in connection with a second work order, wherein the
second work order involves a second connection using the device; and wherein the

first visual indication and the second visual indication are provided simultancously for
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at least a part of the time the first visual indication is provided and for at least a part of

the time the second visual indication is provided.

[0068] Example 18 includes the device of Example 17, wherein the device is
configured so that for cach of the plurality of ports, when a cable is attached to that
port, information 1s read from any storage device attached to the cable and

conumunicated to a management system for storage thereby.

[0069] Example 19 includes the device of any of the Examples 17-13, further
comprising: a controller commumicatively coupled {0 the phurality of visual indicators;
and a network interface o communicatively couple the controller to a management

systen,

[007CG] Example 20 includes the device of any of the Examples 17-19, further
comprising one or more of! a phurality of contact-based storage device interfaces, each
of which is configured for use n reading information from a respective storage device
attached to a cablc when attached to onc of the ports; a plurality of RFID interfaces,
cach of which is configured for use in reading information from a respective RFID tag
attached to a cable when attached to one of the ports; and a plurality of presence
sensors, each of which is configured for use in determining if a cable is attached to

one of the ports.

[0071] Example 21 includes the device of any of the Examples 17-20, wherein the
device comprises at least one of patch panel, an optical distribution frame, and splitter

tray.

[0072] Example 22 includes the device of any of the Examples 17-21, wherein each

of the visual indicators comprises a light emitting diode.

[0073] Example 23 includes the device of any of the Examples 17-22, wherein the
device is configured so that cach of the plurality of visual tndicators provides the
multiple visual indications by doing one or more of: displaying multiple colors;

blmking at differing rates; and blinking in multiple patterns.

[0074] Example 24 includes a program product tangibly stored on 2 non-transitory

storage mediom comprising instructions operable to cause at least one programmable
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processor to: commmicate with a device to cause the device to provide a first visual
indication at the device in connection with a first work order, wherein the device
comprises a plurality of ports to which cables can be attached and a plurality of visual
mdicators, each of which is configured to provide nuihtiple visual indications, and
whergin the first work order involves a first connection using the device; and
communicate with the device to cause the device to provide a second visual indication
at the device in connection with a second work order, wherein the second work order
nvolves a second connection using the device; wherein the first visual indication and
the second visual indication are provided simultancously for at least a part of the time
the first visual indication is provided and for at least a part of the time the second

visual indication 1s provided.

[0075] Example 25 includes the program product of Example 24, wherein the first
visual indication differs from the second visual indication, and wherein the program
product comprises instructions operable to cause the programmable processor to:
comunicate with a first portable device to cause the first portable device to display
of what the first visual indication looks hike on the first portable device configured 1o
display information about the first work order; and conumunicate with a second
portable device to cause the second portable device to display of what the sccond
visual fndication looks like on the second portable device configured to display

information about the second work order.

[0076] Example 26 includes the program product of any of the Examples 24-25,
whergin the device is configured so that each of the pharality of visual indicators
provides the moltiple visual indications by doing onc or more of: displaying multiple

colors; blinking at ditfering rates; and blinking in multiple patteros.
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CLAIMS

1. A system comprising:
a device that comprises:
a plurality of ports to which cables can be attached; and
a plurality of visual indicators, each of which is configured to provide
mltiple visual indications;
a management system commuonicatively coupled to the device, wherein the
management system is configured to conirol the visual indicators;
wherein the management system is configured to cause the device to provide
multiple visual indications at the device, cach of the multiple visual mdications being
provided in connection with a respective work order that involves a respective
connection using the device;
wherein the system is configured fo provide the multiple visual indications
simultanecusly for at least a part of the time each of the mudtiple visual indications s

provided,

The system of claim |, further comprising:

A

muitiple portables devices, each of the moltiple portable devices configured to
cxecutc a respective work order application that displays information about a
respective work orders; and
wherein the system is configured to provide the multiple visual indications
simultaneously for at least a part of the time each of the multiple visual indications is
provided by doing the following:
having the multiple vispal indications differ from one another; and
for each of the multiple visual indications, in comnection with
displaying, on a respective one of the multiple portable devices, information about a
respective work order, displaying on the respective portable device what the

respective visual indication looks like.

3. The system of claim 2, wherein the management systom is communicatively
coupled to the portable devices and is configared to control the displaying of

information about the work orders on the portable devices.
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4. The system of claim 1, wherein the device is configured so that for cach of the
plurality of ports, when a cable is attached to that port, information is read from any
storage device attached to the cable and comnumicated to the management syster for
storage thereby.

5. The system of claim 1, wherein the management sysiem is configured to

monitor the performance of the work orders.

6. The system of claim 1, wherein the device comprises at least one of a paich

paocl, an optical distribution frame, and a splitter tray.

7. The system of claim 1, wherein each of the visual indicators comprises a hight

cmitiing diode.

3. The system of claim 1, wherein the device is configured so that each of the
phurality of visual indicators provides the multiple visual indications by doing one or
more of:

displaying multiple colors;

blinking at differing rates; and

blinking in muoltipic paticrns.

9. The system of claim 1, wherein the device further comprises one or more of!
a plurality of contact-based storage device interfaces, cach of which is
configured for use in reading information from a respective storage device attached to

a cable when attached to one of the ports;

a plurality of RFID interfaces, cach of which is configured for use in reading
information from a respective RFID tag attached to a cable when attached to one of
the ports; and

a plurality of presence sensors, cach of which is configured for use in

determining if a cable is attached to one of the ports.

10.  The system of claim 1, wherein the device comprises a controller and a
network interface to commumicatively couaple the controller to the management

system,
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11, A method performed using a device comprising a plurality of ports to which
cables can be attached and a phirality of visual indicators, cach of which is configured
to provide multiple visoal indications, the method comprising:

providing a first visual indication at the device in connection with a first work
ordes, wherein the first work order involves a fivst connection using the device: and

providing a sccond visual indication at the device in conmection with a sccond
waork order, wherein the second work order involves a second connection using the
device;

wherein the first visual indication and the sccond visual indication are
provided simultancously for at least a part of the time the first visual indication is

provided and for at least a part of the time the second visual tndication is provided.

12. The method of ¢laim 11, wherein the first visual indication differs from the
second visual indication, and wherein the method further comprises:

displaying what the first visual indication looks like on a first portable device
configured to display information about the fivst work order; and

displaying what the second visual indication looks like on a second portable

device configared to display nformation about the second work order.

13. The method of claim 11, whercin 2 management systom is commumnicatively
coupled to the first and second portable devices and is configured to control the
displaying of information about the first work order on the first poriable device and
the displaying of information about the sccond work order on the second portable

device,

14, The method of claim i1, further comprising:
for cach of the plurality of ports, when a cable is attached to that port, reading
miformation from any storage device attached to the cable and communicating the

information to a mapagement system for storage thereby.

15. The method of claim 11, wherein a management system is communicatively
coupled to the device and is configured to monitor the performance of the first and

second work orders.
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14. The method of claim 11, wherein the device is configured so that each of the
phurality of visual indicators provides the multiple visual indications by doing one or
more of:

displaying multiple colors;

blinking at differing vates; and

blinking in multipic patterns.

17, A device comprising:

a plurality of ports to attach communication cables to the device; and

a plurality of visual indicators, cach of the plurality of visual indicators
configured to provide mubtiple visual indications;

wherein the device is configured to provide a first visual indication at the
device in connection with a first work order, wherein the first work order involves a
first connection using the device;

wherein the device is configured to provide a second visual indication at the
device in connection with a second work order, wherein the second work order
involves a second conmection using the device; and

wherein the first visual indication and the second visual indication are
provided simultancously for at least a part of the time the first visual indication is

provided and for at least a part of the time the second visual tndication is provided.

18, The device of claim 17, wherein the device is configured so that for cach of
the plurality of ports, wheo a cable s attached to that port, information is read from
any storage device attached to the cable and communicated 1o a management system

for storage therehy.
19, The device of claim 17, further comprising:

a controller comonumicatively coupled to the plurality of visual indicators; and

a network interface to commumnicatively couple the controlier to a management

24, The device of claim 17, firther comprising one or more of)
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a plurality of contact-based storage device interfaces, cach of which is
configured for use in reading information from a respective storage device attached to
a cable when attached 1o one of the ports;

a plurality of RFID interfaces, each of which is configared for use in reading
information from a respective RFID tag attached to a cable when attached to one of
the ports; and

a plurality of presence sensors, each of which s configured for use in

determining if a cable is attached to one of the ports.

21, The deviee of claim 17, wherein the device comprises at least one of paich

panel, an optical distribution frame, and sphitter tray.

22, The device of claim 17, wherein cach of the visual indicators comprises a light

enitiing diode.

23. The device of claim 17, wherein the deviee is configured so that cach of the
phurality of visual indicators provides the multiple visual indications by doing one or
more of:

displaying multiple colors;

blinking at differing vates; and

blinking in multipic patterns.

24. A program product tangibly stored on 3 non-trapsitory storage medium
comprising instructions operable to causce at ieast one programmable processor to:
comnumicate with & device to cause the device to provide a first visual
indication at the device in connection with a first work order, wherein the device
comprises a plurality of ports to which cables can be attached and a plurality of visual
indicators, cach of which is configured to provide multiple visual indications, and
wherein the first work order involves a fivst connection using the device; and
communicate with the device to cause the device to provide a second visual
indication at the device in connection with a second work order, wherein the second

work order invoelves a second connection using the device;
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wherein the first visual indication and the second visual indication are
provided simultancously for at least a part of the time the first visual indication is

provided and for at least a part of the time the second visual indication is provided.

25. The program product of claim 24, wherein the first visual indication differs
from the second visual indication, and wherein the program product comprises
instructions operable to cause the progranmmable processor to:

communicate with a first portable device to cause the fivst portable device to
display of what the first visual indication looks like on the first portabie device
configured to display information about the fivst work order; and

communicate with a second portable device 1o cause the second portable
device to display of what the second visual indication looks like on the second

portable device configured to display information about the second work order.

26. The program product of claim 24, wherein the device s configured so that
cach of the plurality of visual indicators provides the nwltiple visual indications by
doing one or more of:

displaying multiple colors;

blinking at differing rates; and

blinking in muoltipic paticrns.
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