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Arithmetic Operation / Array Processor

arithmetic operation The process that results in o mathematically correct solu-
fion during the execution of an arithmefic statement or the evaluafion of an arithmetic
expression.

arithmetic overflow 1. Ina digitcl computer, the condifion that occurs when o
calculation produces a result that is greater than a given register or sforage location can
store of represent.

2. In o digital computer, the amount that a calculoted value is greater than o given reg-
ister or starage locafion can store or represent. The overflow may be ploced af another lace-
tian. See Qverflow.
arithmetic register A register (i.e. shortferm storage locafion) that holds the
Oﬁ?glnds o the results of operations such us arithmefic operations, logic operafions, and
shifts.
arithmetic shift A shift applied to the representafion of a number in o fixed rodix
numeration system and in a fixed-point representation system in which only the characters
representing the fixed-point part of the number are moved. An writhmetic shift is usually
equivalent fo mulfiplying the number by o posifive or a negative integral power of the radix,
except for the effect of ony rounding; compare the logical shift with the orithmetic shift,
especially in the case of floafing-point representation.
arithmetic underflow In o digitol computer, the condition that occurs when g
colculation produces o non-zero result that is less than the smallest non-zero quantity that
a given regisfer or sforage location can store or represent.
arithmetic unit The port of o compufing system which contains the cicuits that

perform the arithmetic operations. See also ALU.
arj The extension i shows thot o file or program hos been “compressed,” and must be
“exploded” with the ar program before being either read or used. Groups of files may be
compressed fogether, but this is more commonly done with the zip progrom. See Zip.
ARM Asynchronous Response Mode. A communication mode involving one primary ste-
tion and a least one secondary stafion, where either the primary or one of the secondar-
ies can initiofe fransmission.
arm and a leg In George Washingfon's days, there were no cameros. One's image
was either sculpted or pointed. Some painfings of George Washingfon showed him stand-
ing behind a desk with one arm behind his back while others showed both legs and both
arms, Prices charged by painters were not based on how many peaple were fo be painted,
but by how many limbs were o be painted. Arms and legs are “fimbs,” therefore painting
them would cost the buyer more. Hence the expression. “Okay, but it l cost you an orm
ond a leg.”
arm candy Colloquial expression for a dumb, but beaufiful femole date. On your arm,
as you arive af the party, is a gorgeous woman. “My,” say your friends, “You have great
arm condy.” See olso Eye and Wrist Candy.
arm Supplier answered by answering machines. These systems moy ploce the
associated
A maker of hardware. A ferm used especially in the goming business.
armageddon The fabled botlefield where God's heavenly forces are fo defeot the
demon-ed forces of evil. The final battle.
Armed Forces Radio Service AFRS. A radio broadcasting service that is oper-
afed by and for the personnel of the armed services. An example of an AFRS is the radio
senvice operated by the U.S. Amy for U.S. and allied military personnel on duty in over-
5e0s 0reds.
ARMIS Automated Management Reparting Information System. Since 1987 the FCC
has used the ARMIS system for collecting network infrostructure, financial and operating
information from the largest carriers. The FCC produces 10 public reports using this system.
armor Mechanical protection usually occomplished by @ metallc layer of tape, braid or
senved wires or by o combination of jute, steel topes or wires applied over a cable sheath
for additional protection. It is nomally found only over the outer sheath. Armor is used
mostly on cables lying on lake or river bottoms or on the shore ends of oceans. See
Armored Cable.
armored cable 1. A stoinless steel hondset cord which is meant to resist vondal
ism. Typically used on o coin phone, most stainless steel handset cords are too shorf. This
is said to be because they were first ordered for use in prisons, where guards wanted to be
certoin they would not be used by the prisoners as hanging devices. Thus, they requested
Western Electric o make them foo short for such a use. Whether there is any validity to
this story is dubious. However, it is part of telephone industry folk history and therefore,
worth preserving.

2. In autside cable an ormored cable hos ifs sheath covered with three profectiyg
ers: 0 vinyl jucket, o steel wrap, and another vinyl jacket. Armored cable is intendag ¢
use in directburial applications; the steel armor protects the sheath from domage
installafion. See also Hord Cable. "
ARP Address Resolution Protocol. 1. A low-level protocol within the Transmission (g
Protocol/Intemet Protocol (TCP/IP) suite that “maps” IP addresses to the carresimnd‘-
Fthemet addresses. In other words, ARP is used fo obtain the physical oddress whep g
the logical address is known. An ARP request with the IP address is broadcost onto the pag
work. The node on which the IP address resides responds with the hardware ﬂddregs
order that the packes can be fransmitted. By way of exomple, TCP/IP requires ARP for yg
with Ethemet, in which case the physical oddress would be defined by the MAC dgege
hard-coded on the NIC (Network Interface Card) of the target workstafion. See olso Ropp

2. A lowlevel protocol which serves to map IP addresses, or ofher non-ATM oddres d
to the corresponding oddress of the target ATM device. Once the ATM address hos hegn
identifiec, the ARP server can stream data o the target device as long a5 the session i
maintained. '
ARP table A fable of IP addresses stored on a local computer, used fo match [p
addresses to their corresponding MAC addresses. See also ARP. i

ARPA Advanced Research Projects Agency of the U.S. Department of Defense. (The :‘-

DOD annual telecommunications bill exceeds 51 bilion.) Much of the country's early ol sened
on packet switching wos done ot ARPA. At one stage it was colled DARPA, which stands -~ bedil
Defense Advanced Research Projects Agency. ARPA was the U.S. govemment agency thg  ARS(
funded reseorch and experimentation with the ARPANET and loter the Infemet. The graug ART
within DARPA responsible for the ARPANET is ISTO (Information Systems Techniques Offigl for).
formerly IPTO (Information Processing Techniques Office). See also DARPA Intenet. DARP arte
has changed its name to ARPA and back again. It's hard to keep up. b foults «
ARPANET Advanced Research Projects Agency NETwork. A Department of Defense dol pressio
network, developed by ARPA, which tied fogether many users and computers in univergh arti
fies, government ond husinesses. ARPANET was the forerunner of many developments iy file the
commercial data communications, including packet switching, which was first tested ong munity
lorge scole on this network. The predecessor of the Interet, it was starfed in 1969 wif -~ arfi
funds from the Defense Deporiment’s Advanced Projects Research Agency (ARPA) 4 perd
ARPANET was splitnfo DARPANET (Defense ARPANET) and MILNET (MiLitory NETwork) fext. T
1983. ARPANET was officialy refired in 1990. . artif
ARPM Jvernge Revenue Per Minute. video i
ARPU /verage Revenue Per Unit. The average revenue generated per wireless customé i fi
unit (e.g., poger or cell phone) per month. ARPU s one indicator of the financiol performe i
ance of o wireless company or other telecom company, which has lots of subscribers. that
ARQ Automatic Retransmission reQuest. The standard method of checking fransmift "?d'
dato, used on virtually all high-speed dato communications systems. The sender encod m
an error-detection field based on the contents of the message. The receiver recalculofes e
check field and compores it with that received. If hey match, on “ACK" (acknowledgmend :ﬂg
is fransmitted to the sender. If they don’t match, a “NAK” (negative acknowledgment] 8 Afer b
returned, and the sender retransmits the message. Note: this method of error comeciod Soo
assumes the sender femporarily o permanently stores the dota it hos sent. Oherwise,8 nﬁhpm
couldn’t possibly retransmit the dota. No error detection scheme in data fransmission people
foolproof. This one is no exception. ‘ # icf?el
array 1. The description of a location of poinfs by coordinates. A 2-0 array is described artil
with x,y coordinates. A 3-D array is described with x,y,2 coordinates. ffonsm
2. A named, ordered collection of data elements that have identical atfributes; or G 8ic
ordered collection of identical structures. Artil
3. Two or more hard disks that read and write the same dota. In a RAID system, B ARU
operating system treats the amoy as if it were a single hord disk. on the
4. A form of telecommunicafions wireless ontenna. See Aoy Anfenna and Phose The ¢
Array Anfenna. i sounds
array antenna Toke o bunch of directional anfennas. Aim them o the some 0 what i
mitting source. Join them together. Presto, you now have a very powerful giant anterd AS
Array antennas are used for picking up weak signals. They are often used in gstronom fem w
and defense communications systems. For o bigger explanation, see Phased Array Anfeff® the IS
array connector A connector for use with ribbon fiber cable that joins 12 fod 1 sing
simultaneously. A for-out array design can be used to connet ribbon fiber cables fo 1l (Interi
ribbon cables. (Open

array processor A processor copoble of executing instructions in which I8
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brushes for completing the circuit to a ratating member.

collimate To make light rays parallel. The process of collimation is accomplished by o
colimator. See Collimation.

collimation The process by which a divergent or convergent beam of electromagnefic
radiation is converted into a beam with the minimum divergence or convergence possible
for that system (ideally, a porollel bundle of rays). In the context of telecommunications,
collimation generally is used in fiber opfics. In fiber optic fransmission systems, o diode
luser couples to an optical fiber in order to present light signals to the dlear center of the
core of the fiber through a focusing lens. The focused light signals naturally criss-cross and
donce around the edges of the opfical fiber, which causes the individual light pulses to lose
their shape. This is due o o phenomenon known as “modal dispersion,” as different por-
sians of the light signal take different paths, or “modes,” as the fransverse the fiber. Modol
dispersion results in what is known as “pulse dispersion,” which describes the overlapping
of the individual light pulses at the distant, or receiving, end of the fiber. The botfom line
is that the light defector moy not be able to distinguish between the individual pulses, and
the infegrity of the datastream is compromised. Collimation mitigates this effect by fining
up the highly-divergent elements of the light beam so that it travels in parallel, rather than
iss-crossing. The resulfing light beam is relatively uniform, which improves the infegrity of
the datastream over a distance. Collimation is nccomplished by coupling lenses known s
wcollimators,” which fit inside the steel borrels of optical fiber connectors. Collimators can
e positioned ot the light source, the coupling point between the light source (i.e., trans-
mitter) and the optical fiber, ond the coupling point between the optical fiber and the light
defector (i.e., receiver). See also Fiber, Modal Dispersion, Pulse Dispersion.
collimator A collimator is an assembly that is used to straighten and make parallel
diverging light as it exits a fiber. See Collimation.

collinear antenna A cellular cor antenna which looks like a pigtail, becouse it has
g itfle curlicue in the middle. The curlicue is not a spring, but a clever bit of electro-mechan-
ical magic known as a phasing netwark, which allows the antenna to boost the effective
power of the transmitter’s signal. Typically o collinear cellular cor antenna is 13 inches
high.

cgllision The result of two workstations (or PCs) frying fo use a shared transmission
medium (cable) simultaneously—a local area nefwork, for example. The electrical signals,
which carry the information they are sending bump into each other. This ruins both signals
and both will have to re-transmit their information. In most systems, o built in delay will
make sure the collision does not cccur again. The whole process tokes fractions of o sec-
and. Collisions in LANs make no sound. Collisions do, however, slow o LAN down. See
Aloha, Collision Detection, Collision Domain, Contention and CSMA/CD.

collision detection The process of detecfing that simultaneous (and therefore
domaging) fronsmission has token place. Typically, each transmitfing workstafion that
defects the collision will wait some period of time and try again. Collision defection is an
essential part of the CSMA/CD access method. Workstotions can fell that o collision hos
taken place if they do not receive an acknowledgement from the receiving station within a
certain omount of time (fractions of a secand). See Aloha, Collision Domain, Confention
and Ethemet.

collision domain Todoy's most popular locol area networking topology is
Ethemet. To communicate, Ethemet uses the Carrier Sense Multiple Access//Collision Detect
(CSMA/CD) protocol. What this means is that each computer listens to what's going on
on the network when it wonts to fransmit, If no other computer is talking, it will start fo
send its message. If two computers start fo send their messages af the same fime, a co
lision of the messages they're trying fo send happens and bath stap for o random amount
offime and then try to transmit their messages again after that period elapses. This way
of controlling troffic on a local area network works well in o lightly-trofficked network. But
s fraffic builds up (os it lways does), it's a problem. Think of a telephone party line. The
more people are on, the harder for everyone to get o speak. To control this problem we
an break our one-wire Ethernet nefwork info pseudo-separate networks—what are
known as collision domains. We insert some inelligent electronics at the entrance fo every
mseudonetwark. That electronics acts as on intelligent traffic cop, keeping troffic that is
meant for Jog’s PC which resides on subnetwork A away from all the other subnetworks.
Inthis way, we have fewer machines trying to use one wire (i.e. the whole Ethemet LAN),
und thus there’ll be fewer collisions. Clearly the equipment to do is more costly than an
Ehemet hub (which s, in essence, a giant feleconference bridge), since this equipment has
10 be intelligent, recognizing which messages ure fo go where. The first equipment thot
W5 tied was Bridges. Bridges did not change the packefs af oll but leamed what machines
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were on which sides and let traffic flow when it needed to. Later on, Bridges were replaced
with rauters. Routers are able fo look at where packets are coming from and where they
are going and defermine which way to send them on. (Remember that traffic on any par-
ficular segment goes to the entire segment.) These routers would act as gatekeepers fo
allow only the traffic destined outside the segment fo pass through. Mulfiple netwark cards
in the network server allow the server fo funcfion as a router and perform these functions
without much cast or overhead. Routers have more infelligence then bridges and can broad-
cast information to other routers to find the best possible route for o particulor data con-
versation. Routers do modify your packet in terms of the addresses so it con change the
path of the packet. That also adds more lotency (delay) os now each packet hos more pro-
cessing done o it as it goes though the network.

A few vears ago switches came on the market. Switches replaced some or all of the
hubs and broke the netwark info segments. Switches are really ¢ marketing term for
bridges. They store and forward the packets without modification and divide your network
into mulfiple segments. The big buzz right now is level 3 switches. Level 3 switching refers
o the layer of the 0S| model also known as the netwarking layer. This adds intelligence
o the switch o see where the pucket is coming from and going to. This happens to be the
some way that routers work. In o lightly loaded network switches will slow things down
because of latency in gefting the packet processed. They make it mare difficult to monitor
your network using  profocol analyzer. They can couse timeout or expiration issues if you
add too many hops info your network, See Ethemet.
collision window The fime it takes for a data pulse fo fravel the length of the net-
wark. During this interval, the netwark is vulnerable to collision.
collocation See Colocation, which is my preferred way of spelling this ferm.
colocation Colofion occurs when a competing lacal phone company (often called o
CLEC, Competitive Local Exchange Carrier or an Other Commeon Carrier) locates (i.e. puts)
its switches within an incumbent local exchange carrier's (ILEC) central office. An ILEC is
the is the dominant phone carrier within o geographic area as determined by the FCC.
Sacfion 252 of the Telecommunications Act 1996 defined Incumbent Local Exchonge
Carrier s a carrier that, os of the date of enactment of the Act, provided local exchange
senvice to a specific area. The Act provided that the Commission may treat “comparable car
riers as incumbents” if they either “occupy o posifion in the market for telephone exchange
senvice within on orea thot is comporable to the position occupied by the ILEC or such o
“carrier that hos substantiolly replaced an ILEC...." or if “such treatment is consistent with
the public inferest...”

There are basically two fypes of colocafion—adjacent / physical, and virtual. Adjacent
and physical are the same. They mean that your equipment sits in the same building os
the ILECs switching and cable fermination equipment. Typically it sits in o locked cage.
Only the CLEC ond its personnel have the key. Access fo that equipment is negofiated
between the ILEC ond the CLEC through an interconnection agreement. The CLEC will have
24x7 aceess to it becouse they have to maintain it for customers who expect service 24
hours a day seven doys o week. The concept of colocation—at this stage a peculiorly
North American ideo—came about through the Telecommunications Act of 1996. US. It
was o federal bill signed info law on February 8, 1996 “to promote compefition and reduce
regulotion in order to secure lower prices and higher quality services for American telecom-
municafions consumers and encourage rapid deployment of new telecommunications tech-
nologies.” The Act required local service providers in the 100 largest metrapolitan areas of
the United States, the Baby Bells, to implement Local Number Portability by the end of
1998. The Act also allowed the local regional Bell operating phone companies into long
distance once they had met certain condifions about allowing competition in their local
monopoly areas—thus the concept of colocation. That's what the word colocation means.
0K, now to the real stuff—how to spell it. Several readers have complained that in pre-
vious edifions of this dictionary it wos spelled “colocation.” They paint out that their non-
technical English language dictionaries spell it collocation—uwith two “I"s. Random House
Dictionary says that back in 1505-15 the ward collocation appeared and was based on the
Lafin collocotus, which derives from collacare. But Rondom House als inclues a spelling
from the era of 1945-1970, which it spells colocate and defines os to lacate or be locat-
ed in jointly or together, as two or more groups, military units, or the like; share or desig-
nate fo share the same place. My preference is colocation, since it seems fo me a logical
sharfening of codocation. But I'm not arguing. Choose which spelling you'd like. See also
Carrier Hotel, CLEC, ELEC, ILEC, and Virtual Colocation.
collocation cage A cage in a central office that is erected by the ILEC and rented
to o CLEC. CLEC personnel can access and maintain the equipment in the cage.




Federated States Of Micronesia / FFT

Federated States of Micronesia This is an interesting sfory ahout the
commerdalization of the Intemet. The Federated States of Micronesia is o developing
island nation in the Western Pacific Ocean, with a population of about 100,000. The coun-
fry has lttle need for its Internet TLD (Top Level Domain) of .fm. So, the government of
FMS announced on Octaber 8, 1998 a joint agreement with BRS Media fo begin register-
ing and markefing the fm TLD to the broadcasfing industry. A number of FM radio stafions
have paid a lot of money fo use the .fm TLD. How’s that for eommerce? See also TLD
and Tovalu,

feed A television signal source.

feedback 1. The retum of port of an autput signal back to the input side of the device.
Think of the high-pitched squeal you hear when someone brings o microphone foo clase fo
the loudspeaker. Not all feedback is as obviaus or as iritating. Some feedbock is good.
See Sidefone, which is what happens when you hear o litle in the receiver of you're say-
ing in the fransmitter of a phone.

2. The inevitable result when your baby doesn’t appreciate the stroined carrofs.
feeder cable A group of wires, usually 25-pair or multiples of 25-pair, that supports
multiple phones in a single cable sheath. These cables may or may not be terminated with
a connector on one or both ends. Feeder cable fypically connects on intermediote distribu-
tion frame (IDF) to o moin distribufion frame (MDF). But the ferm “feeder cable” is also
used in backbone wiring. And Bellcore defines the term slightly differently: A large pairsize
loop cable emanating from ¢ central office and usually placed in an underground conduit
system with occess available ot periodically ploce monholes.
feedback control A process by which output or behavior of o machine or system
is used to change its operation in order to constantly reduce the difference between the out-
out and o target value. A simple example is a thermostat that cycles a funace or air cor-
ditioner on and off to fry and maintain a fixed temperature.
feeder line The cable running between bridges, line extenders and faps.
feeder route A network of loop cable extending from a wire center info a segment
of the area served by the wire cenfer.
feeder section A segment of a feeder route that is uniform throughout its length
with respect to facility requirements and fucilities in place.
feedholes Holes punched in paper or papertape which allow the paper or poper fape
to be driven by sprocket wheels.
teedhorn The feedhom is the focal point of a dish antennc. The feedhorn collects the
signals reflected by the dish. The feedhorn is the device used for receiving or radiating
microwave signals to or from a porabolic dish reflector.
feedware Software designed to get demand for a product or a new market segment
started. Feedware is typically a lessfull featured piece of software than the software you're
really trying to sell. Feedware typically costs very fitfle. it may even be free. See also
Seedware.

FEFO First Ended, First Qut. A rule for dealing with things in o queue. For example, high-
er priority messages will be sent before lower priority messages.
FEI Front end inferface.
female amp connector Also called a C Connector or 25-pair femole connector.
The male version is called a P connector.
femtosecond Onemillionth of a billionth of a second. Femtoseconds ore used in
laser transmission and in other measures of very small happenings. t's 10 to the minus
15. There re as many femtoseconds in one second os there are seconds in thirty million
years. There are 1,000,000,000,000,000 femtoseconds in one second. How small is @
femtosecond? In a little more than a second, light can trovel from the moon fo the earth,
but in a femtosecand it only travels one hundredth the width of o human hair.
FEP 1. Front End Processor. The “froffic cop” of the mainframe data communications
world. Typically sifs in front of a mainfrome computer and s designed o handle the
telecommunications burden, so the mainframe computer con concentrate on handling the
processing burden. Here's a more echnical definition: A dedicoted communications sysfem
that intercepts and handles activiry for the host. Can perform line control, message han-
dling, code conversion, error confrol, and such applications functians as control and opera-
tion of speciakpurpose terminals. Designed to offload from the host computer all or most
ofits dlgm communications functions. Front end processors are not used in the dlient/serv-
er world.

2. Fluorinated Ethylene Propylene. Also known by the frade name Teflon, a registered
trademork of Dupont, and NeoFlon, o registered trademark of Daikin. FEP is the insulotion
of chaice for high performance coble and wire systems installed in refurn air plenums. As

FEP is really slick, it makes the wire really easy fo pull thiough conduts, around comners,
and so ar—the same property that makes it so wonderful in the kitchen. FEP also is fire
retordant and produces fittle visible smoke. FEP is used CAT 5 (Category 5) and higher-
rafed inside wire and cable systems. FEP's high cost has led many manufacturers to use
PVC os an insulating compound, and to coat it with flame retardant compounds. Many
countries require the use fireefordont, low-smoke cable jockets, particularly in plenum ceil
ings. See also CAT 5, Plenum, and PVC.

FER Frame Error Rate. A computation based on the number of frames received with errors
compored fo frames received without errors. See also Frame: Error Rofe.

FERF 1. ForEnd Receive Failure. A yellow alorm. A messoge fram a remote network ele-
ment that is having trouble receiving a signal.

7. FarEnd Remote Failure. An alarm indicating o failure af the far end of an ATM net-
wiork, identifying the specific circuit in a failure condition.
fernsprechvermittlungsstelle A centrol office in German. In Europe, they
call o central office a “public exchange,” or just plain “exchange.” They look af you kinda
strange when you say the North American word, namely “central office.”
ferreed assembly A gloss enclosed reed reloy swifch in which the reeds are made
of some metal which can He opened or dosed by an external mognetic field.
ferri chrome A cooting used on tape comprising o layer of ferric oxide particles and
a layer of chromium dioxide particles and combining the atfributes of both.
ferric oxide A coafing used on tape comprised of red iron oxide, the original mote-
rial used for magnetic recording tapes.
ferrite A type of ceramic material hoving magnefic properties and consisting of a crys-
talline structure of feric oxide and one or mare metallic oxides, such as those of nickel or
7inc. See Borium Ferrite, Hard Ferrite and Soft Ferite.
ferroresonant transformer A special ransformer which puts out regulated
AC voltage even when the input voltage is variable. A ferroresonant transformer moy be used
by itself fo comrect brownouts of it may be built nto a UPS. A ferroresonant fransformer has
an undesirable characteristic called “high output impedance” which con prevent profective
devicas such as circuit breakers on equipment plugged info it from functioning, resulfing in
a possible safety hazard. Another problem is that computer loads upplied to ferro based line
conditioners or UPS systems cause the volfage waveform applied to the computer to be very
distorted, which may result in undervoltage conditions within the computer. Ferro based UPS
systems are becoming obsolete because they con become unstable and oscillaie when sup-
plying modem power factor comected power supplies. This definition courtesy APC.
ferrule A component of a fiber optic connection that holds a fiber in place and aids in
its alignment.

FET Field Effect Transistor. Very thin and small transistors are used fo conrol pixels in o
TFT (Thin Film Transistor) display.

FEXT For£nd CrossTalk. A type of crosstalk which occurs when signals on one twisted
pair ore coupled to another pair s they arive af the far end of mulfi-pair cable sysfem.
FEXT is an issue on short loops supporfing high-bandwidth services such as VDSL (Very-high-
bitate Digital Subscriber Ling), given the relufively high camier frequencies involved.
Services such as ADSL and HDSL, are not affected fo the same extent, os the loops ore
longer and as such interference tends to be attenuoted (weakened) on longer loops. See
also Crosstalk. Compare with NEXT.

Fewer A smaller number. The word “fewer” is always confused with the word “less.”
According to the Oxford American Dictionary, the word “less” is used of things that are
measured by amount (for example, eat less butter, use less fuel). Its use with things meas-
ured by numbers is regarded as incorrect (for example in “we need less workers”; correct
usage is “fewer workers”).

FF Form Feed. A printer function used fo skip to the top of the next page or form.
FEDI Fast Fiber Dato Interfce. A propristary 100 megabit per second local area network
that uses fiber optic, coax, shielded twisted poir or unshielded twisted pair. It is manufac
tured by PlusNet, Phoenix, Arizana.

FFOL Fiber Follow On LAN. Emerging LAN technology.

FFT 1. Fost File Transfer. An ISDN ferm referring to the fact that file fransfers can be
accomplished “fast.” Reason #1: Twa B channels at 64 Kbps each and a D channel af up
o 16 Kbps are available to be bonded to provide as much as 144 Kbps. Reason #2: Dotd
fransfer is accomplished in on “aptimisfic” streaming mode, rather than o “pessimistic”
packet mode. Therefore, there is no delay associated with acknowledgements. This is pos
sible due to the excellent level of emor performance inherent in digital services. The end
result is FFT.
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Fiber Optic / Fiber Remote

fibers and runs for one mile. That is one route mile (fotal distance of oll fibers), two sheath
miles (two sheaths running one mile), and twenty fiber miles (20 fibers running one rmile).
fiber optic See Fiber and Fiber Opfics.
fiber optic amplifier A light, like electricity or ony other form of electromag-
nefic energy, travels through a physicol medium, it attenuates, or loses infensity. At some
point in o communications fransmission system, you must take your increasingly weak sig-
nal and boost it back to ifs original strength. In analog systems, you simply omplify the
weak incoming signal and send it on ifs way. In oddition to amplifying the information sig-
nal, any accumulated noise is olso amplified. In digital signals, you first regenerate the sig-
nol, then amplify it, then send it on its way, with no recognifion of or regard for any noise
present. Most fiber transmission systems accomplish this process by converting the original
light signal on the fiber to electrical impulses, regenerate the signal, then amplify it, then
convert it back to light pulses, then send it on its woy. This fokes significant energy and
equipment—not altogether convenient for an underwater cable of several thousand miles.
With new fiber aptic amplifiers you no longer need to convert the light signal fo electrical
impulses. A fiber optic amplifier uses special fiber doped with erbium to act os the amplifi
er. Light comes into this special fiber, is pumped with the correct frequency luser ond is
amplified with extremely high gain and very low noise through a process of chemical light
amplification. I's truly amazing technology. See Erbium-Daped Fiber Amplifier for o more
technical explanation.
fiber optic attenuator A small device with fwo connectors. I reduces the
amount of light passing thraugh it, similar to the way sunglosses reduce the amount of fight
entering your eyes 5o you can see betfer.
fiber optic buffer Plosfic coofing on individuol fibers. There are 12 colors to dis-
finguish them from each other.
fiber optic cable Sec Fiber.
fiber optic connector There are three types: SC, ST and FC. The FC connector
can be considered an earlier vintage connector but it was pre-dated by the biconic and SMA.
FC connectors were specifically designed for telecommunications applications and initiolly
came info prominence overseas. It come into its own in the 1980s and was the eorliest
design fo incorporate the now stondard 2.5mm ceramic ferrule. It also provided non-opti-
cal disconnect performance. Another advantage was this connector offered funable keying
which allowed it fo be adjusted in order fo minimize loss. The FC connector incorporoted o
threaded coupling nut which provided a secure connection, however as with the biconic and
SMA, it did not allow for quick connect and disconnect as the coupling nut had to be rota:
ed many fimes to thread or unthread the connector. Technicians also found it difficult fo
work with the threaded connectors particularly if the technician had large hands. The ST
connector can be considered as the first of the contemporary connector designs. It ufilizes
the 2.5mm ferule which is available in ceramic, zirconia, stainless steel, or plastic materi
als and is produced as o singlemode or multimode version. A variety of physical contact
ceramic and zirconia ferrule styles allow the ST to achieve opfimal performance. It is also
ovailoble s an epoxyless version. The ST connector is easily recognizable because of ifs
quick release boyonetstyle locking mechanism. Unlike the threaded connectors, the ST
only requires o quarter furn to complete o mating or demating cycle. In the opinion of some
people in the industry, one of the early drawbacks to the ST connector was that if was not
designed to be pull proof which meant that it could optically disconnect when the patctr
cord was pulled. The SC connector began to see widespread deployment in the early
1990’ particularly among the RBOCs (Regional Bell Operating Companies) and several
Independents. It is avoilable in both singlemade and mulfimode designs. The SC is easily
distinguishable by its square body style ond utiizes a push - pull feature for mating and
demafing. The push - pull feature is preferred by many customers because when the fer-
rules come info contact in the mating sleeve of the adapter there are no rofational forces
which could potentially damage a fiber or score the ferrules. This feature also eliminates o
potential buildup of particulate in the mating sleeve which could possibly degrade optical
performance. The SC s also designed as o pulkproof connector. A pullproof connector is
designed so that the fermule is decoupled from the connector housing to which the fiber
cable is attached. Therefore the connector maintains optical contact when fiber cable s
nulled outward or sideways, thus eliminating the possibility of o service outage. In a non-
nulkproof connector such s the earlier ST's, the connection can be broken when coble is
pulled with @ force that is greater than the spring force, which is around 2 - 3 pounds. Since
the SC mafing and demofing is accomplished by push - pull force rather thon rotafional
force, it readily lends itself fo duplex connection configurations because it requires less
space fo engage and disengage.

fiber optic distribution panel A temination device ond organizer. It hous-
es t;;Iplice trays where connector plugs (called pigtails) are attoched to the ends of fiberoptic
cables.

fiber optic gyroscope A coil of opfical fiber that con detect rofation about its
axis.

fiber optic inter repeater link An 802.3 Ethemet stundord for connec-
ing two repeater devices at 10 million bits per second.

fiber optic link A ansmitter, receiver, and cable assembly that con transmit infor-
mation between two poinfs.

Fiber Optic Test Procedure See FOTP.

fiber optic tracer A device typically based on o floshlight used fo fest the confi-
nuity of optic fibers and to trace multimode fibers from proper connecfions.

fiber optic transmission system See Fiber Optics, SOH and SONET.
fiber optic waveguide A relafively long thin strand of fronsporent substance,
usually glass, capable of conducting an electromagnetic wave of opfical wovelength (visi-
ble region of the frequency spectrum) with some ability to confine longifudinally directed,
or nearlongitudinally directed, lightwaves fo ifs inferior by means of internol reflection.
fiber optics A technology in which light is used to fransport information from one
point to another. More specifically, fiber optics are thin filaments of glass through which
light beams are transmitted over long distances carrying enormous amounts of dafo.
Maodulating light on thin strands of glass produces major benefits in high bandwidth, rela-
fively low cost, low power consumption, small space needs, fofol insensifvity to electro-
magnefic interference ond great insensitivity o being bugged. All these benefits have great
aftraction o anyone who needs vast, clean transmission capcity, to the military and fo
anyone who runs a factory with lots of electronic machinery. The first field fricl of an AT&T
lightwave system took place in Chicago in 1977. There has been a rapid improvement in
cost effectiveness of fiber systems, expressed as cost per bit per kilometer. A one fum-
dredfold increase in cost performance in one five-year period—from 1980 to 1985. Some
versions of fiber optics now carry 40 Gbps (forth billion bits per second) in support of more
than 600,000 uncompressed voice conversations, and thot’s over a single wavelength.
Some systems run as many os 40 wavelengths through o technique known as Dense
Wavelength Division Multiplexing (DWDM). See also DWDM ond SONET.

fiber pair Optical fiber ransmission systems often, but not always, are deployed in
pairs. First, you have to understond that light can only travel in one direction through a
strand of fiber. It can go fast. But it can anly travel in one direction. Now, let's consider
the LAN (Local Area Network), where fiber is installed with a single fiber or  dual fiber. In
the LAN, fiber often s deployed on the basis of a single fiber because it's cheaper. In a sin-
gle fiber LAN, the devices (e.g., a switch or hub, and a server) fransmit in half-duplex (i.e.
one way at a fime). Then they switch quickly fo other direction. This is the way a fypical
local phone line works, i.e. the phone line from your telephone company’s central office to
the phone on your desk. A fiber communications system, like a LAN, may also be installed
with two fibers, or fiber pairs, with the devices using one fiber to transmit and one to
receive in fullduplex (i.e., simultaneous two-way) mode. While this approach requires
twice the fiber and twice the port interfaces at the device level, the speed of transmission
is improved by o factor of at least two. In a FODI (Fiber Distrbuted Doto Interface) LAN
backbone network, each of two fibers continuously is active, with one transmitting in the
clockwise direction and one in the counter-clockwise direction. This dual counter-rofafing
ring configuration is for purposes of redundancy and resiliency, as a break across bth fibers
at a single physical point will not isolate any two devices. In other words, any device con
communicate with any other device on the FDDI network, in one direction or the other.

Now let's consider the WAN (Wide Area Network) domain. In the WAN, fiber typically

is deployed in o pair configuration. In some implementations, one fiber is used o fransmit
and one to receive. In o SONET/SDH implementation, fiber networks ore deployed in o
dual counter-otating ring configuration, much like that of FODI networks, and for the same
reasons of redundancy and resiliency. See also FODI, Fiber Optic, and SONET.

fiber pigtail A shorf length of optical fiber, permanently fixed to a component, used
fo couple power between the component and the transmission fiber.

fiber remote Fiber Remote extends what Northern Telecom calls Intelligent
Peripheral Equipment using dark single o multimode fiber cable. Fiber Remote operotes
over a range of typical compus distances—from thousonds of feet fo_several miles.
Distance is site specific, defermined by variables such us the type and quality of the fiber
installed and the number of connectors and splices. The signal atfenuation benween the
local PBX system and the remote IPE shelves should not exceed a 13 dB loss. Fiber Remote
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