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SYSTEM AND METHOD FOR PROVIDING A
VISUAL INDICATOR FOR CABLES

 TECHNICAL FIELD

[0001] This disclosure relates in general to the field of
communications and, moreparticularly, to providing a visual
indicatorfor cables.

BACKGROUND

[0002] Networking architectures have grown increasingly
complex in communication environments. The routing and
managementof sessions and data flows often requires mul-
tiple pieces ofcomputer hardware(e.g., server, router, switch,
storage, etc.). The computer hardwareis typically stored in a
server rack, chassis, or tower server. The rack may include
multiple mounting slots (sometimes referred to as bays) that
are designed to hold a hardware unitsecurely in place. Each
piece of hardware should be connected to another piece of
hardware, whichistypically done with high-speed cables. For
systems with multiple pieces of hardware, the amount of
cable used in the system can create a tangled mess of cable.
The tangling issue can create a problem whenthe end point of
each cable cannot be readily identified because ofthe diffi-
cultly in tracing individual cables through the nested cable
jumble.

BRIEF DESCRIPTION OF THE DRAWINGS

[0003] To provide a more complete understanding of the
present disclosure and features and advantages thereof, ref-
erence is madeto the following description, taken in conjunc-
tion with the accompanying figures, wherein like reference
numerals representlike parts, in which:

[0004] FIG.1Ais asimplified block diagram ofan example
data cable;

[0005] FIG.1Bisasimplified block diagram ofan example
octopus data cable;

[0006] FIG. 2 is asimplified schematic diagram illustrating
possible example details associated with the data cable;

[0007] FIG. 3A is another simplified schematic diagram
illustrating possible example details associated with the data
cable;

[0008] FIG. 3B is another simplified schematic diagram
illustrating possible example details associated with the data
cable;

[0009] FIG. 4A is another simplified schematic diagram
illustrating possible example details associated with the data
cable;

[0010] FIG. 4B is another simplified schematic diagram
illustrating possible example details associated with the data
cable;

[0011] FIG. 5 is another simplified schematic diagram
illustrating possible example details associated with the data
cable;

[0012] FIG. 6 is another simplified schematic diagram
illustrating possible example details associated with the data
cable; and

[0013] FIG. 7isa simplified flowchart illustrating potential
operations associated with the data cable.
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DETAILED DESCRIPTION OF EXAMPLE
EMBODIMENTS

Overview

[0014] A methodis provided in one example and includes
receiving a signal at an indicator activator provided ona first
end of a data cable. The data cable comprises a second end
that includes an indicator. The method also includes activat-

ing the indicator such that at least a portion of the data cable
is illuminated (e.g., the second end ofthe data cableis illu-
minated, the indicatoritselfis illuminated, someotherportion
of the data cable is illuminated, etc.). In more particular
embodiments, the indicator activator is a switch, and the
signal causes the switch to close such that a current is pro-
vided to the indicator. In specific instances,the indicatoris a
light emitting diode (LED).
[0015] In more detailed instances, the first end is a small
form-factor pluggable plus (SFP+) end, the second end is a
SFP+ end, and the cable is a twinaxial copper cable. In addi-
tion, the first end can be a quad small form-factor pluggable
(QSFP)end, and the second end can include at least four small
form-factor pluggable plus (SFP+) ends. The method can also
include activating a selected one of a plurality of indicator
activators on the first end, where each of the plurality of
indicator activators corresponds to a unique indicator on the
four SFP+ ends. In certain implementations, the selected
indicatoractivatoris activated, each ofthe four SFP+ ends are
illuminatedata different blinking rate. In addition, activating
the indicator can cause portions of the data cable to be illu-
minated at different illuminationintensities.

Example Embodiments

[0016] Turning to FIG. 1A, FIG. 1A is a simplified block
diagram illustrating one example implementation of a data
cable 10 in accordance with one embodimentof the present
disclosure. Data cable 10 can be configured to allow connec-
tivity options for a data center, enterprise wiring closet, ser-
vice provider transport applications, or any other suitable
application. In specific instances, data cable 10 can allow ten
(10) Gigabit Ethernet connectivity options for an associated
system. In another example instance, data cable 10 is a twi-
naxial cable. In yet another embodiment, data cable 10 may
be a small form-factor pluggable plus (SFP+)/quad small
form-factor pluggable (QSFP) twinaxial coppercable.
[0017] FIG. 1A includesa first transceiver 12 and a set of
SFP+ end transceivers 14a-d. SFP+ end transceivers 14a-d

may be onetransceiver, four separate transceivers, or any
combination of one or moretransceivers associated with any
one or more other transceivers. First transceiver 12 and SFP+

end transceivers 14a-d can operate as both a transmitter anda
receiver. Data cable 10 may include a QSFPend 20,a first
cable 18a, a second cable 184, a third cable 18c, a fourth cable
18d, a first SI'P+ end 22a, a second SI'P+ end 228, a third
SFP+ end 22c, and a fourth SFP+ end 22d.First SFP+ end 22a
mayinclude a first SFP+ indicator 24a, second SFP+ end 225
mayinclude a second SFP+ indicator 246,third SFP+ end 22c
mayinclude a third SFP+ indicator 24c, and fourth SFP+ end
22d may include a fourth SFP+ indicator 24d. QSFP end 20
may include an indicatoractivator 42.

[0018] QSFP end 20 is configured to integrate four (4)
transmit and four (4) receive channels(e.g., first cable 18a,
second cable 184, third cable 18c, and fourth cable 18d) and
can also support a variety of 10 Gigabit Ethernet connectivity
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options(e.g., 10G Ethernet, Fiber Channel, etc.) with differ-
ent data rate options. First cable 18a may extend from QSFP
end 20 to first SFP+ end 22a. Second cable 185 may extend
from QSFP end 20 to second SFP+ end 226. Third cable 18c
may extend from QSFPend 20 to third SFP+ end 22c. Fourth
cable 18d mayextend from QSFP end 20 to fourth SFP+ end
224d.

[0019] When QSFP end 20 is connected to first transceiver
12 andfirst SFP+ end 22a, second SFP+ end 224,third SFP+
end 22c, and fourth SFP+ end 22d are connected to SFP+ end
transceivers 14a-d respectively. First transceiver 12 and SFP+
end transceivers 14a-d can communicate with each other

using first cable 18a, second cable 188, third cable 18c, and
fourth cable 18d. If QSFP end 20 is connectedto first trans-
ceiver 12 and only first SFP+ end 22a is connected to SFP+
end transceiver 14a, second SFP+ end 224 is connected to
SFP+ endtransceiver 144,third SFP+ end 22c is connected to
SFP+ end transceiver 14c, and/or fourth SEP+ end 22d is
connected to SFP+ end transceiver 14d (or any combination
of a SFP+ end being connected to a SFP+ endtransceiver),
thenfirst transceiver 12 and SFP+ end transceivers 14a-d can

communicate with each other only using a cable associated
with a connected SFP+ end. For example, if only first SFP+
end 22a is connected to SFP+ end transceivers 14a (and
QSFP end 20 is connected to first transceiver 12), then first
transceiver 12 and SFP+ end transceiver 14a can communi-

cate with each other only using first cable 18a. Because
second SFP+ end 224, third SFP+ end 22c, and fourth SFP+
end 22d are not connected to SFP+ end transceivers 14b-d,
first transceiver 12 cannot communicate with SFP+ endtrans-

ceivers 14b-d using second cable 184, third cable 18c, or
fourth cable 18d.

[0020] First SFP+ indicator 24a, second SFP+ indicator
246, third SFP+ indicator 24c, and fourth SFP+ indicator 24d
are configured to provide an indication that may allow a user
to identify first SFP+ end 22a, second SFP+ end 224,third
SFP+ end 22c, and fourth SFP+ end 22d respectively. For
example, first SFP+ indicator 24a, second SFP+ indicator
246, third SFP+ indicator 24c, and fourth SFP+ indicator 24d
may each be a light emitting diode (LED). Each indicator may
be activated individually or as a group. For example, first
SFP+ indicator 24a may blink fast then slow to identifyfirst
SFP+ end 22a, second SFP+ indicator 246 may blink fast,
fast, then slow to identify second SFP+ end 228, third SFP+
indicator 24c may blink fast, fast, fast, then slow to identify
third SFP+ end 22c, and fourth SFP+ indicator 24d mayblink
fast,fast, fast, fast, then slow to identify fourth SFP+ end 22d.

[0021] In other embodiments, each indicator may have a
unique color(e.g., first SFP+ indicator 24a maybered, sec-
ond SFP+ indicator 245 may beyellow, etc.), have a unique
numberof indicators (e.g., first SFP+ indicator 24a may have
one LED, second SFP+ indicator 246 may have two LEDs,
etc.), have a unique shape, have a unique blinking rate, have a
unique illumination intensity, or any other differentiation
quality that would help identify a specific SFP+ end. Power
for first SFP+ indicator 24a, second SFP+ indicator 245,third
SFP+ indicator 24c, and fourth SFP+ indicator 24d can be
supplied from first transceiver 12 when QSFPend 20 is con-
nected to first transceiver 12 (.e., current flows from first
transceiver 12, across QSFP end 20, over first cable 18a,
second cable 184, third cable 18c, and fourth cable 18d, to
first SFP+ indicator 24a, second SFP+ indicator 244, third
SFP+ indicator 24c, and fourth SFP+ indicator 24d respec-
tively). In one particular instance, first transceiver 12 and
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SFP+ end transceivers 14a-d can be associated with an enter-

prise or data center deployment that has short (or limited)
reach interconnections.

[0022] Turning to FIG. 1B, FIG. 1B is a simplified block
diagram illustrating one example implementation ofan octo-
pus cable 26. Octopus cable 26 is somewhat similar in form
and function to data cable 10, except octopus cable 26 may
offer different features, as detailed below. In a general sense,
octopus cable 26 is a cable that is spliced into several
branches. Octopus cable 26 may include a connector on one
end and multiple connectors on the other,as is illustrated in
FIG. 1B.

[0023] In this particular example implementation, octopus
cable 26 may include QSFP end 20, a QSFP cable 28, a
breakout30,first cable 18a, second cable 184,third cable 18c,
fourth cable 184d,first SFP+ end 22a, second SFP+ end 225,
third SFP+ end 22c, and fourth SFP+ end 22d. First SFP+ end
22a may includefirst SFP+ indicator 24a, second SFP+ end
226 mayinclude second SFP+ indicator 244, third SFP+ end
22c may include third SFP+ indicator 24c, and fourth SFP+
end 22d mayinclude fourth SFP+ indicator 24d. QSFP end 20
mayinclude an indicatoractivator 42. Breakout 30 separates
QSFPcable 28 into first cable 18a, second cable 184, third
cable 18c, and fourth cable 18d. Alternatively, breakout 30
joins first cable 18a, second cable 184, third cable 18c, and
fourth cable 18d into QSFP cable 28. Octopus cable 26 is
configured to integrate four (4) transmit and four (4) receive
channels and can support a variety of 10 Gigabit Ethernet
connectivity options (e.g., 10G Ethernet, Fiber Channel,etc.)
with different data rate options.

[0024] For purposes ofillustrating certain example tech-
niques of data cable 10 and octopus cable 28, the following
foundational information may be viewed as a basis from
whichthe present disclosure may be properly explained. As
networks become larger with growing port density, the
demandfor acceptable cable management becomesapparent.
This issue is even more prominent when attempting to iden-
tify a particular cable (e.g., in the context of troubleshooting,
repairing a system, testing, etc.). For example, one of the
solutionsto increase faceplate density is to utilize a data cable
or an octopus cable, such as a quad small form-factor plug-
gable to four small form-factor pluggable plus (QSFP to
4xSFP+) or an active CXP to twelve SFP+ end (CXP to
12xSFP+), (i.e., to fan-out the 40G (QSFP) or 120G (CXP)
port to Nx10G ports). Ifmultiple cables are employed, there
is a challenge in identifying the proper SFP+ end andits
associated QSFP end. The challenge becomes even more
difficult when multiple data cables (or octopus cables) are
haphazardly bundled. Making this problem even more pejo-
rative, labels on each cable may notbevisible, obstructed
from view, or simply inaccurate.

[0025] In accordance with one example implementation of
the present disclosure, data cable 10 and octopus cable 26 can
resolve the aforementioned issues associated with identifying
specific ends. More specifically, data cable 10 and octopus
cable 26 may includean indicator(e.g., a visual indicator, an
audible indicator, a vibrational indicator, etc.) that is inte-
grated into the QSFP or SFP+ end cable assemblies. The
indicator can allow a user (i.e., installer, operator, etc.) to
identify the correct SFP+ ends via the indicator (e.g., LED
visual indicator). The indicator may become active with a
press of a button or activation of a switch (i.e., indicator
activator 42) on QSFP end 20. Oncetheindicator is active, a
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specific SFP+ end may beeasily located such that the correct
SFP+ end can be selected in a crowed cabling environment.
[0026] Forexample, a specific SFP+ end ofdata cable 10 or
octopus cable 26 (e.g., QSFP-CR4 and CXP-CR12) or a
remote end ofastraight SFP+ end cable assembly (CR1) may
be identified via a visual LED indicator. In an example
embodiment, data cable 10 or octopus cable 26 maybe pas-
sive and have four (4) independent switches in indicatoracti-
vator 42 to control a respective indicator (e.g., first SFP+
indicator 24a) on a SFP+ endside (e.g., first SFP+ 22a). Only
the near-end QSFP/CXP assembly would needto be plugged
into the cage to provide powerto the far-end SFP+ indicator.
Uponactivation of one of the four (4) independent switches,
a corresponding indicator on a SFP+ end can becomeacti-
vated, thus allowing for an effective identification of a spe-
cific SFP+ end.

[0027] In another example, data cable 10 or octopus cable
26 may be active and indicator activator 42 may bea single
switch on the QSFP/CXP assembly to control the indicators
(or a specific indicator) on each SFP+ end. An electronic
signal or commandvia an I2C interface received at a control-
ler may also be used to controlall (or a specific indicator) on
each SFP+ end. In one embodiment(after activation), each
indicator on each SFP+ end mayblink at different rates to
indicate a specific SFP+ end. For example, fast, slow fora first
SFP+ end; fast, fast, slow for a second SFP+ end; fast, fast,
fast, slow for a third SFP+ end; andfast, fast, fast, fast, slow
for a fourth SFP+ end. Each indicator may be automatically
shut offafter a predetermined amountoftime(e.g., 5 minutes)
by the controller. In another embodiment, indicator activator
42 may be a four way switch thatallowsfor activation of only
onespecific indicator. Only the near-end QSFP/CXP assem-
bly have to be pluggedin (e.g., into a cage, rack, housing,etc.)
to provide powerto each indicator. Uponactivation of indi-
cator activator 42, all of the indicators or only a specific
indicator on a SFP+ end can becomeactivated, thus allowing
for identification of a specific SFP+ end.
[0028] In another embodiment,a passive or an active CX1
cable (i.e., a cable with an SFP+ end onboth sides) may have
an indicatoractivator and a corresponding indicator available
on either end of data cable 10. Activation of the indicator
activator on one end would cause the indicator on the other

end ofdata cable 10 to becomeactive. In one embodiment, the
activate indicator may be automatically shut off after a pre-
determined amountof time (e.g., 5 minutes). An electronic
signal or commandvia an I2C interface received at a control-
ler may also be used to control all or a specific indicator on
each SFP+ end. Only the near-end SFP+ end assembly have to
be pluggedinto the cage to provide powerto the far-end SFP+
end.

[0029] In various operational configurations, different
types of visual indicator schemes are possible, which may
dependonthe type of data cable 10 or octopus cable 26. In an
example embodiment, for passive QSI'P to 4xSI'P+ or CXP
to 12xSFP+ straight or octopus cables, indicator activators
(i.e., switches) on the QSFP assembly can be usedto identify
a specific SFP+ end by activation of an indicator on the
specific SFP+ end. For example, an indicator activator corre-
sponding to a first cable can activate an indicator on the SFP+
end that correspondsto the first cable.

[0030] Inanother embodiment, for active QSFP to 4xSFP+
or CXP to 12xSFP+ cable 10 or octopus cable 26, a single
switch on the QSFP end can activate one or more indicators
on the SFP+ end(s) to enable identification of a specific SFP+
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end assembly (e.g., a single indicator on a specific SFP+ end
is activated,or all indicators are activated with each having a
unique blinking frequency). For example, all the indicators
may beactivated or a specific indicator for a specific SFP+
end may be activated. An auto shut off may terminate the
activation of the indicator.

[0031] Turning to FIG. 2, FIG. 2 is a simplified schematic
diagram illustrating one possible setofdetails associated with
data cable 10. [Note that the circuits discussed with reference
to data cable 10 would equally apply to octopus cable 26, or
to any other cable arrangement.] In an example embodiment,
data cable 10 is a passive twinaxial coppercable and,further,
does not contain any active components. [Note that another
example of an active twinaxial copper cable is detailed
below.] FIG. 2 includes QSFP end 20a, first cable 18a, and
first SFP+ end 22a. In a particular example of FIG. 2, QSFP
end 20a includes a voltage input 32, a ground 34, capacitors
36, inductors 38, a resistor 40, and an indicator activator 42a.
In an example embodiment, indicator activator 42a is a
switch. First SFP+ end 22a includes capacitors 36, inductors
38, and first SFP+ indicator 24a.

[0032] When QSFP end 20a is connectedtofirst transceiver
12 (e.g., using a QSFP housing), current flows through volt-
age input 32 andresistor 40, but the current cannot flow
throughthe rest of the circuit. When indicatoractivator 42ais
activated (e.g., a switch is closed), currentis permittedto flow
through the circuit, across first cable 18a, and first SFP+
indicator 24a is activated. For example,iffirst SFP+ indicator
24a is a LED, then the LED may beginto glow.
[0033] Turning to FIG. 3A, FIG. 3A is a simplified sche-
matic diagram illustrating one possible set of details associ-
ated with a first portion of data cable 10 (FIG. 3B illustrates
one possible set of details associated with a second portion of
data cable 10). In an example embodiment, data cable 10
illustrated in FIGS. 3A and 3Bis a passive twinaxial copper
cable and does not include any active components. FIG. 3A
includes QSFP end 20a,first cable 18a, second cable 186,
first SFP+ end 22a and second SFP+ end 228.

[0034] Ina particular example of FIG. 3A, QSFP end 20a
includesvoltage input 32, ground34, capacitors 36, inductors
38, resistors 40, indicator activator 42a, and indicator activa-
tor 42. In an example embodiment, indicator activator 42a
and indicator activator 426 are switches. First SFP+ end 22a

includes capacitors 36, inductors 38, and first SFP+ indicator
24a. Second SFP+ end 226 includes capacitors 36, inductors
38, and second SFP+ indicator 246.

[0035] Before discussing the operation details of FIG. 3A,
and because of the interrelationship between FIG. 3A and
FIG. 3B, FIG. 3B is introduced. FIG. 3B is a simplified
schematic diagram illustrating one possible set of details
associated with the second portion of data cable 10. FIG. 3B
includes QSFP end 20a, third cable 18c, fourth cable 18d,
third SFP+ end 22c and fourth SFP+ end 22d. In a particular
example of FIG. 3B, QSFP end 20a includes capacitors 36,
inductors 38, resistors 40, an indicator activator 42c, and an
indicatoractivator 42d. In an example embodiment, indicator
activator 42c and indicator activator 42d are switches. Third

SFP+ end 22c includes capacitors 36, inductors 38, and third
SFP+ indicator 24c. Fourth SFP+ end 22d includes capacitors
36, inductors 38, and fourth SFP+ indicator 24d. Voltage
input 32 and ground 34 shown in FIG.3A areelectrically
connected to the electrical components shown in FIG.3B.
[0036] In one example illustration, when QSFP end 20a is
connected tofirst transceiver 12, current flows through volt-
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age input 32 and eachresistor 40, but it cannot flow through
the rest of the circuit. When indicator activator 42ais acti-

vated (e.g., a switch is closed), current is allowed to flow
through a portion ofthe circuit, acrossfirst cable 18a, andfirst
SFP+ indicator 24a is activated (e.g., if first SFP+ indicator
24a is a LED,then the LED may begin to glow). Similarly,
when indicator activator 425 is activated, current is allowed to
flow through a portion ofthe circuit, across second cable 18,
and second SFP+ indicator 246 is activated (e.g., if second
SFP+ indicator 246 is a LED, then the LED may begin to
glow). Also, whenindicatoractivator 42c is activated, current
is allowedto flow through a portion ofthe circuit, across third
cable 18c, and third SFP+ indicator 24c is activated (e.g., if
third SFP+ indicator 24c is a LED,then the LED may begin to
glow). In addition, when indicator activator 42d is activated,
current is allowed to flow through a portion of the circuit,
across fourth cable 18d, and fourth SFP+ indicator 24d is
activated(e.g., if fourth SFP+ indicator 24d is a LED,then the
LED maybegin to glow). By selectively activating eitherfirst
SFP+ indicator 24a, second SFP+ indicator 244, third SFP+
indicator 24c, or fourth SFP+ indicator 24d, a user (e.g.,
installer or operator) may beable to identify a specific SFP+
end(i.e., either SFP+ end 22a, SFP+ end 22, SFP+ end 22c,
or SFP+ end 22d) without having to trace orfollow first cable
18a, second cable 184, third cable 18c, or fourth cable 18d.

[0037] Turning to FIG. 4A, FIG. 4A is a simplified sche-
matic diagram illustrating one possible set of details associ-
ated with a first portion of data cable 10 (FIG.4B illustrates
one possible set of details associated with a second portion of
data cable 10). In an example embodiment, data cable 10
illustrated in FIGS. 4A and4Bis an active twinaxial copper
cable and may include active components. FIG. 4A includes
QSFPend 208, first cable 18a, second cable 186,first active
SFP+ end 22e, and second active SFP+ end 22 Ina particular
example ofFIG. 4A, QSFP end 206 includes voltage input 32,
ground34, capacitors 36, inductors 38, resistors 40, a signal
driver 44 (e.g., clock and data recovery (CDR)), first active
switch 46a (e.g., metal-oxide-semiconductor field-effect
transistor (MOSFET)), and second active switch 466 (e.g.,
MOSFET). First active SFP+ end 22e includes capacitors 36,
inductors 38, signal driver 44, andfirst active SFP+ indicator
24e. Second active SFP+ end 22f includes capacitors 36,
inductors 38, signal driver 44, and second active SFP+ indi-
cator 24f

[0038] FIG. 4B is a simplified schematic diagram illustrat-
ing one possible set of details associated with the second
portion of data cable 10. FIG. 4B includes QSFP end 204,
third cable 18c, fourth cable 184d, third active SFP+ end 22g,
and fourth active SFP+ end 22. In a particular example of
FIG. 4B, QSFP end 206 includes capacitors 36, inductors 38,
resistors 40, signal driver 44 (e.g., CDR), third active switch
46c (e.g., MOSFET), fourth active switch 46d (e.g., MOS-
FET), a controller 48, an 12C input 54, and an indicator
activator 42e. In an example embodiment, indicator activator
42e¢ may be a mechanical switch (e.g., dual in-line package
(DIP) switch, four way switch, etc.). 12C 54 is a multi-master
serial single-ended computer bus that uses two bidirectional
open-drain lines. Controller 48 may include a processor 50
anda memory 52. Third active SFP+ end 22g includes capaci-
tors 36, inductors 38, signal driver 44, and a third active SFP+
indicator 24g. Fourth active SFP+ end 22/ includes capaci-
tors 36, inductors 38, signal driver 44, and a fourth active
SFP+ indicator 24h.
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[0039] Voltage input 32 and ground 34 (shownin FIG. 4A)
are electrically connected to the electrical components shown
in FIG.4B.Controller 48 is electrically connected to (andis
configured to control) first active switch 46a, second active
switch 464,third active switch 46c, and fourth active switch
46d.

[0040] In one example illustration, when QSFPend 206 is
connected tofirst transceiver 12, current flows through volt-
age input 32 andresistors 40, but it cannot flow through the
rest of the circuit. If indicator activator 42e is positioned to
close first active switch 46a, current is allowed to flow
throughaportion ofthe circuit, across first cable 18a, andfirst
active SFP+ indicator 24e is activated (e.g., if first active
SFP+ indicator 24e is a LED, then the LED may glow).
Similarly, when indicatoractivator 42e is positioned to close
second active switch 466, current is allowed to flow through
a portion ofthe circuit, across second cable 184, and second
active SFP+ indicator 24/is activated (e.g., if second active
SFP+ indicator 24fis a LED, then the LED may begin to
glow). Also, when indicator activator 42e¢ is positioned to
close third active switch 46c, current is allowed to flow
through a portion of the circuit, across third cable 18c, and
third active SFP+ indicator 24g is activated (e.g., if third
active SFP+ indicator 24g is a LED, then the LED maybegin
to glow). In addition, when indicator activator 42e is posi-
tioned to close fourth active switch 46d, current is allowed to
flow through a portion ofthe circuit, across fourth cable 18d,
and fourth active SFP+ indicator 24/ is activated (e.g., if
fourth active SI'P+ indicator 24/ is a LED, then the LED may
begin to glow).

[0041] Indicator activator 42¢ (through controller 48) may
be configured to close first active switch 46a, secondactive
switch 464,third active switch 46c, and fourth active switch
46d individually or simultaneously. By selectively activating
either first SFP+ indicator 24e, second active SFP+ indicator
24f, third active SFP+ indicator 24g, or fourth active SFP+
indicator 24h, or (if all indicators are activated simulta-
neously) by causing each indicator to blink or glow at a
unique pattern or frequency, a user(e.g., installer or operator)
may beable to identify a specific SFP+ end (1.e., eitherfirst
active SFP+ end 22e, second active SFP+ end 22f, third active
SFP+ end 22g,or fourth active SFP+ end 22/) without having
to trace or follow first cable 18a, second cable 184, third cable
18c, or fourth cable 18d.

[0042] Turing to FIG. 5, FIG. 5 is a simplified schematic
diagram illustrating one possible setofdetails associated with
data cable 10. In an example embodiment, data cable 10 is a
passive twinaxial cable with two SFP+ ends, where the cable
is integrated into the SFP+ end (e.g., CX-1 cables). FIG. 5
includesfifth SFP+ end 22i, first cable 18a, and sixth SFP+
end 22). In a particular example of FIG.5, fifth SFP+ end 227
includes voltage input 32a, ground 34a, capacitors 36, induc-
tors 38, resistor 40, indicator activator 42/, and indicator 24i.
In an example embodiment, indicatoractivator 42/is a switch.
Sixth SFP+ end 227 includes voltage input 32, ground 346,
capacitors 36, inductors 38, resistor 40, indicator activator
42g, and sixth SFP+ indicator 247. In an example embodi-
ment, indicator activator 42g is a switch.
[0043] When fifth SFP+ end 227 is connectedto first trans-
ceiver 12 (e.g., using a SFP+ end housing), current flows
through voltage input 32a, but it cannot flow throughthe rest
of the circuit. When indicator activator 42f is activated, cur-
rent is allowed to flow through the circuit, across first cable
18a, and sixth SFP+ indicator 247 is activated. For example, if
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sixth SFP+ indicator 247 is a LED, then the LED maybegin to
glow. Sixth SFP+ end 227 does not need to be connected to
secondtransceiver 14.

[0044] When sixth SFP+ end 227 is connected to second
transceiver 14 (e.g., using a SFP+ end housing), current flows
through voltage input 324, but it cannot flow through the rest
of the circuit. When indicator activator 42g is activated, cur-
rent is allowed to flow through the circuit, across first cable
18a,andfifth SFP+ indicator 24/ is activated. For example,if
fifth SFP+ indicator 247 is a LED, then the LED maybegin to
glow. Fifth SFP+ end 22/ does not need to be connectedto first
transceiver 12.

[0045] Turning to FIG.6, FIG.6 is a simplified schematic
diagram illustrating one possible set ofdetails associated with
data cable 10. In an example embodiment, data cable 10is an
active twinaxial cable with two SFP+ ends, wherethe cable is
integrated into the SFP+ ends(e.g., CX-1 cables). Data cable
10 includes fifth actrve SFP+ end 224, first cable 18a, and
sixth active SFP+ end 22/. In a particular example of FIG.6,
fifth active SFP+ end 224 includes voltage input 32a, ground
34a, capacitors 36, inductors 38, resistor 40, signal drivers 44
(e.g., CDR),fifth active switch 46¢ (e.g., MOSFET), control-
ler 48a, indicator activator 42h, I2C 54, andfifth active SFP+
indicator 24k. Controller 48a includes processor 50a and
memory 52a. Sixth active SFP+ 22/ may include capacitors
36, inductors 38, signal driver 44, sixth active switch 46f,
controller 48d,indicator activator 427, [2C input 54, and sixth
active SFP+ indicator 24/. Controller 485 may include pro-
cessor 506 and memory 528.
[0046] Whenfifth active SFP+ end 224 is connectedtofirst
transceiver 12 (e.g., using a SFP+ end housing), current flows
through voltage input 32a, but it cannot flow throughtherest
of the circuit. When indicator activator 42h/ is activated, cur-

rent is allowed to flow through the circuit, across first cable
18a, and sixth active SFP+ indicator 24/ is activated. For
example, if sixth active SFP+ indicator 24/ is a LED,then the
LED maybegin to glow. Sixth active SFP+ end 22/ does not
need to be connected to any one of SFP+ end transceivers
14a-d.

[0047] When sixth active SFP+ end 22/ is connected to
secondtransceiver 14 (e.g., using a SFP+ end housing), cur-
rent flows through voltage input 326, but it cannot flow
throughtherestofthe circuit. When indicator activator 423is
activated, current is allowed to flow throughthe circuit, across
first cable 18a, and indicator 244 is activated. For example,if
indicator 2441s a LED,then the LED maybeginto glow.Fifth
active SFP+ end 224 does not need to be connectedto first
transceiver 12.

[0048] FIG. 7isa simplified block diagram illustrating one
potential operation associated with the presentdisclosure. At
702, a signalis received to activate an indicator. For example,
the request may be received by the activation of indicator
activator 42a-i. The signal itself can include any suitable
request, software trigger, hardware trigger (e.g., pressing a
button coupled to the indicator activator), etc. If activation
indicator 42a-11s a switch, then the switch may be closed
(e.g., by pressing a button coupled to the switch, or that
surrounds the switch, etc.). Note that the activation indicator
can be any suitable mechanism that can trigger, or otherwise
foster a signal being providedto the indicator. This includes
any suitable circuitry, hardware, software, button configura-
tion,etc.

[0049] At 704, the actual indicatoris identified, where this
indicator is used to activate some identification property for
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the cable. For example, in an active cable, a single indicator
activator (e.g., indicator activator 42e) maybe usedto activate
a single indicator, which provides some type ofillumination.
This illumination may include any suitable lighting mecha-
nism, light energy, LED configuration, etc. In certain
instances, the illumination may be powered by closing a
switch such that a circuit is completed, or the illumination
may be powered by solar energy, powered by some type of
battery configuration, or powered by any other suitable powersource.

[0050] Controller 48 may be used to determine which indi-
cator to activate based on the position of the indicator activa-
tor. In another example, controller 48 may process a signal
received from I2C input 54 to determine which indicator to
activate. At 706, the indicator is activated. At 708, current
maybe allowedto flow through the circuit (or a portion ofthe
circuit) to activate the desired indicator. In one particular
example, the current is allowed to flow through the entire
circuit such that all the indicators are active (where each
indicator gives a uniqueidentification for each SFP+ end). In
another particular example, only one indicator is activated.

[0051] Note that in certain example implementations, the
functions outlined herein may be implemented by non-tran-
sitory logic encoded in one or more tangible media (e.g.,
embeddedlogic provided in an application specific integrated
circuit [ASIC], digital signal processor [DSP] instructions,
software [potentially inclusive of object code and source
code] to be executed by a processor, or other similar machine,
etc.). Insome ofthese instances, amemory element[as shown
in FIGS. 4B and 6] can store data used for the operations
described herein. This includes the memory element being
able to store code (e.g., software, logic, or processor instruc-
tions) executed to carry out the activities described in this
Specification. A processor can execute anytype of code asso-
ciated with the data to achieve the operations detailed herein
in this Specification. In one example, the processor [as shown
in FIGS.4B and 6] could transform an elementor an article
(e.g., data) from onestate or thing to anotherstate or thing. In
another example, the activities outlined herein may be imple-
mented with fixed logic or programmable logic (e.g., soft-
ware/computer instructions executed by a processor) and the
elements identified herein could be sometype of a program-
mable processor, programmable digital logic (e.g., a field
programmablegate array [FPGA], an erasable programmable
read only memory (EPROM), an electrically erasable pro-
grammable ROM (EEPROM)) or an ASICthat includesdigi-
tal logic, software, code, electronic instructions, or any suit-
able combination thereof.

[0052] Note that with the examples provided above,as well
as numerousother examples provided herein, interaction may
be described in termsof two, three, or four electrical compo-
nents (i.e., capacitors 36, inductors 38, resistors 40, etc.).
However, this has been done for purposes of clarity and
example only. In certain cases, it may be easier to describe
one or more of the functionalities of a given set of flows by
only referencing a limited numberofelectrical components.
It should be appreciated that data cable 10 and octopus cable
26 (and their teachings) are readily scalable and can accom-
modate a large numberof components, as well as more com-
plicated/sophisticated arrangements and configurations.
Accordingly, the examples provided should not limit the
scope or inhibit the broad teachings of data cable 10 and
octopus cable 26, as potentially applied to a myriad of other
architectures. Any cable can benefit from the teachings ofthe
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present disclosure. The cable can include any type of wire
configuration, and any type of conducive material for propa-
gating data, energy, light, etc. This would include computer
applications, lighting fixtures (e.g., lamps, track lighting,
etc.), residential appliance configurations, enterprise applica-
tions(e.g., server farms, wiring closets, HVAC systems,etc.).
Virtually any cable type could be used in conjunction with the
present disclosure.
[0053] It is also important to note that the steps in the
preceding flow diagramsillustrate only someofthe possible
signaling scenarios and patterns that may be executedby, or
within, data cable 10 and octopus cable 26. Someof these
steps may be deleted or removed where appropriate, or these
steps may be modified or changed considerably without
departing from the scope of the present disclosure. In addi-
tion, a numberof these operations have been described as
being executed concurrently with, or in parallel to, one or
more additional operations. However, the timing of these
operations may be altered considerably. The preceding opera-
tional flows have been offered for purposes of example and
discussion. Substantial flexibility is provided by data cable 10
and octopus cable 26 in that any suitable arrangements, chro-
nologies, configurations, and timing mechanisms maybepro-
vided without departing from the teachings of the present
disclosure.

[0054] Although the present disclosure has been described
in detail with reference to particular arrangements and con-
figurations, these example configurations and arrangements
may be changedsignificantly without departing from the
scope of the present disclosure. For example, although the
present disclosure has been described with reference to par-
ticular exchanges involving certain electrical components,
data cable 10 and octopus cable 26 may be applicable to other
cable arrangements. Moreover, the present disclosure is
equally applicable to various technologies, aside from the
disclosed architectures, as these have only been offered for
purposesof discussion.

[0055] Numerous other changes, substitutions, variations,
alterations, and modifications may be ascertained to one
skilled in theart andit is intendedthat the present disclosure
encompassall such changes, substitutions, variations, alter-
ations, and modifications as falling within the scope of the
appendedclaims.In order to assist the United States Patent
and Trademark Office (USPTO) and, additionally, any read-
ers of any patent issued onthis application in interpreting the
claims appended hereto, Applicant wishes to note that the
Applicant: (a) does not intend any of the appended claims to
invoke paragraph six (6) of 35 U.S.C.section 112 as it exists
onthe date of the filing hereof unless the words “meansfor”
or “step for” are specifically used in the particular claims; and
(b) does not intend, by any statement in the specification, to
limit this disclosure in any waythat is not otherwise reflected
in the appended claims.

Whatis claimedis:

1. A method, comprising:

receiving a signal at an indicator activator provided on a
first end of a data cable, wherein the data cable com-
prises a second endthat includes an indicator; and

activating the indicator such that at least a portion ofthe
data cable is illuminated.

2. The methodofclaim 1, wherein the indicatoractivatoris
a switch, and wherein the signal causes the switch to close
such that a current is provided to the indicator.
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3. The method of claim 1, wherein the first end is a small
form-factor pluggable plus (SFP+) end, the second end is a
SFP+ end, and the data cable is a twinaxial coppercable.

4. The methodof claim 1, wherein thefirst end is a quad
small form-factor pluggable (QSFP) end, and the second end
comprises at least four small form-factor pluggable plus
(SFP+) ends.

5. The method ofclaim 4, further comprising:
activating a selected one of a plurality of indicator activa-

tors on the first end, wherein each of the plurality of
indicator activators correspondsto a unique indicator on
the four SFP+ ends.

6. The methodofclaim 4, wherein whenthe selected indi-
cator activator is activated, each of the four SFP+ ends are
illuminatedat a different blinking rate.

7. The methodofclaim 1, wherein activating the indicator
causes portionsofthe data cable to be illuminatedat different
illumination intensities.

8. Logic encoded in non-transitory media that includes
code for execution and when executed by a processor oper-
able to perform operations, comprising:

receiving a signal at an indicator activator provided on a
first end of a data cable, wherein the data cable com-
prises a second endthat includes an indicator; and

activating the indicator such that at least a portion of the
data cable is illuminated.

9. The logic of claim 8, wherein the indicator activator is a
switch, and wherein the signal causes the switch to close such
that a current is provided to the indicator.

10. The logic ofclaim 8, the operations further comprising:
activating a selected one of a plurality of indicator activa-

tors on the first end, wherein each of the plurality of
indicator activators corresponds to a unique indicator.

11. The logic of claim 10, wherein whenthe selected indi-
cator activator is activated, respective ends of the data cable
are illuminated at different blinkingrates.

12. The logic of claim 10, wherein whenthe selected indi-
cator activator is activated, respective ends of the data cable
are illuminatedat different illumination intensities.

13. A cable, comprising:
a first end that includes an indicator activator; and

a second endthat includes an indicator, wherein activating
the indicator causesat least a portion of the cable to be
illuminated.

14. The cable ofclaim 13, wherein the indicatoractivatoris
a switch, and wherein the signal causes the switch to close
such that a current is provided to the indicator.

15. The cable of claim 13, wherein the first end is a small
form-factor pluggable plus (SFP+) end, the second end is a
SFP+ end, and the cable is a twinaxial coppercable.

16. The cable of claim 13, wherein the first end is a quad
small form-factor pluggable (QSFP) end, and the second end
comprises at least four small form-factor pluggable plus
(SFP+) ends.

17. The cable of claim 16, wherein when a selected one of
a plurality of indicatoractivators is activated, each of the four
SFP+ endsare illuminated at a different blinking rate.

18. The cable of claim 13, wherein each of a plurality of
indicator activators on the first end corresponds to a unique
indicator.

19. The cable of claim 13, wherein activating the indicator
causes portions of the cable to be illuminated at different
illumination intensities.
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20. The cable of claim 13, wherein the cable is an active
quad small form-factor pluggable to four small form-factor
pluggable plus (QSFP to 4xSFP+), or an active CXP to twelve
SFP+ end (CXP to 12xSFP+).

* * * * *


