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InternetOpenTradingProtocol / InternetTelephony

broadcastsare ensly cesible using your web browser and either RedlPloyer (fom
www.Real.com) or Windows Media Ployer, which comes with Microsoff's browser Internet

Explorer. Both of these softwares come with prelooded adesses for interesting Intermet

rodio stations. But you con find thousonds more by searching on Web for "Internet Radio."

Ihere ore four neat things about lnternet radio: The quoliy is perfecly fine on a dial cor-
nection; there'so huge vaiety of ovailable rodio stotions (ot least several thousond),
enough to sotsfy anyone's taste; is al free and fouth, when you log onto mony of the

stoions, a sareen moy pop up giving you the Radio's program guide. Internet Rodio is one
of the Internet's enormous benefits.

Internet Registry Activitiesinvolved in theodministrationof genericTop Level
Domains (gīlDs) in theCORE (Counc or REgistars) Domain System. Such activties com-

prise dl he senvicesneeded for Ossignment and mointenance of Internet domoin names.

As many as 90 registrars wil be outiorized byCOREos Tegistars to odminister and moir-

toin the new glLDs: .arts, fim, info, . nom, Jec, shop and web. InterNIC historicaly has
been primarily responsible for the assignment, odministration and mointenance of a subset

of the troditionad gīlDs, specicaly, com, edu and org. Future responsibility for those tra-

ditional gTlDs is uncertoin. Se also CORE, DNS, gīlD and InterNIC.

Internet Relay Chat IRC.Sort of like (B rodio, but run on the Internet, and far
more confusing than ČB rodo. See IRC for a redl definifion.

Internet Research Task Force IRIF.AnInternetorganizoionthotcreates
long- ond shortterm research groups concentrating on protocols, architecture, ond techno-

ogy issues. For more information on RIF, see www.itt.org.

Internet Router seRouter.
Internet Security Informationtroveling on the Internet usuoly tokes a circuitous

rOute through severalintermedionycomputers to reach any destination computer. The act
al route your information tokes to reach its destination is not under your control. As yoUr

information travels on Internet computers, ony intermediay computer hos the potential to

eavesdrop and make copies. An intermediory computer could even deceive you and

exchange information with you by misrepresenting iself as your intended destination.
These possblifies moke the transfer of confidentil information such os posswords or cied-

it card numbers susceptible to cbuse. This is where Internet security comes in ond why it

hos become o ropidly growing concern for al who use the lnternet. See the Internet and

Secure Channel.

Internet Server 1. An Internet server is a device wich userson the Internet ocess
to get services. Such services might be electronic mail, news, a Web poge, etc. A compr-

ny will have one or more Internet servers attached to the lInternet when it wants to delir

er services to people on the Internet. Such Internet servers could be colled email servers,

FTP servers, News servers and World Wide Web servers. Internet servers most commonly

run on Unix. But Microsoft Windows NT is increasingly gaining populariy.

2. A Sun Micosystems term, Port of Solaris' Server Suite. Provides secure, scaloble

workgroup-based Internet computing.

Internet Server APIlSeeISAPI.
Internet Service Provider ISP. Avendorwhoprovidesoccessforcustomers

(companies and privote individuals) to the Internet ond the World Wide Web. The ISP lso

typicoly provides a core group of intermet utlites and services like E-mail, News Group

Reoders and sometimes weather reports and local restourant reviews. The user typicoly

reaches his ISP by either dialingup with their own computer, modem and phone ine, or

over a dedicoted line installed by o teleghone compony. An I5P is also calld a TSP, for
Telecommunications Service Provider, ond o ISP, for nternet Telephony Service Provider.

Computer Systems Interface SeeISCS.Internet Small
Internet Society SeeISOC.
Internet Telephony In thevery begining, Internettelephonysimply meant the

technology and the fechniques to let you moke voice phone cals --local, long distonce
ond intermaional-over the Internetusing yourPC. Îo moke these cals, both people on
the phone need opropiate hardwre ond software. Thehanrdwareis typialy o sound card
or voice modem in o PC. There are amost as many woys of making phone cals on the

Internet os there are softwaie podkages. The key is to figure a way that your PC can dial

ond reoch someone else's distont PĆ -which must be turned on, plugged in and cor
nected to some place that my PC can find you at. In short, making voice phone colls was
the fist definiton of lnternet telephony. But then people stonted thinking of other things
Intemet telephony could become. For example, Intenet telephony could let you talk fo

someone while the two of you worked on making perfect a document that was on both
you sreens.If fhe lntenet couldsend emai, peoplestarted thinking of sending fox, voice,

ter theIntemet became very populor, the manoger of my local phone company com-

pline

andthisWOS

n methơthisaveroge phonecoallhad now risen to one hour (from three minutes)

MOSntQeting pid ony more money.

"iling him." He hod been forced to put in more capacity, even though he

net Open Trading Protocol 10TP.Aninteroperablefomewotkfor
nt ommerce,10TPwasdevelopedby the OpenTradingProtocolConsortium,ondhas

ban tPhted by the Internet Engineering Task Force (ETF) for standards development.

ITPkintendedto be independent ot any underlying electronic payment systems, such as

Seure ElectonicTransoction), Mondex, CyberCosh, ond DigiCash. According to the

HE a"hndamentolideal ot the IOTP ettort is to producea definition of these trading

pent insucha woy that no mater where produced, two untomiliar parties using elec-
Mutcommercecopablities to buy and sell that conform to the IOTP specifications will be

de tocompletethe business safely and suctessfully."
lternet Packet Exchange lPX. Novel NetWare's native LANcommunica-
Is IOoCo,usedto move data between server ond/or workstation programs running on

Giteentnetwork nodes.

Internet Peering SeePeering.
Internet Plumbers Internet plumbers ore the companies who moke the equip
net thotmokesup the Internet's infrostructure, such os the routers ond the servers. They

irldeCisco,IBM, Lucent and Sun.

Internet Print Server An Internet print server allows anyone to print a docu
neatonomnyprinter on the Internet with the same ease as printing on a printer attoched

tbtePC,ntermetPrinting is just like e-mail, Internet foxing, Intemet Telephone and Video.

tbonewmethod of doto strearming through the Internet, thot will further open up the

lienet fr newaplications. Block Ie Software, was the first company to announce on
hntemetprint server, www.blockice.com.

Internet Protocol iP. Part of the TCP/1P fomily of protocols describing software
tatocds thelntermetaddress of nodes, routes outgoing messages, and recognizes incom-

ngnesoges.Used in goteways to connect networks at 0SI network Level 3 and obove.

Salntemet, Intemet Protocol Address and TCP/P.

Internet Protocol Data Record SeeIPDR.
Internet Protocol Address Also colled IPAddress. It's a unique, 32-bit num-

betoraspecificTCP/AP host on the Internet. IP addresses are normally pinted in dotted

ktind torm,such as 128.127.50.224. Once your domain is ossgned a group of num-
besbythe Internet's central registry, it can houSe one or several domains and/or hosts,

ia.computertelephony.com and teleconnect.com. People looking for those domoins will be

pointedtothatseverwherethey wil find all information in the domain - perhapsa
hnepoge,or a ploce to leave e-moi, etc. There are three dosses of IP address A, B, and

(-te mostcommon of which is a doss "C" oddress block. A closs "C" oddress block
madhressabout 256 hosts (e.g., 128.10.10.*). o doss "B" oddress block coancontain

tun 256256 (e.g, 128.10.**) hosts. Some ip oddressesarereserved forbroadcasts
e5pectivedomoins. See Domoin and Interne.

Internet Profocol Datagram The fundomental unit of informationpassed
uos theInternet. Contoins source and destination addresses along with data ond a num-

wot iels whichdefine such things as the length of the dotogram, the header checksum,

tays tosaywhether the datogrom can be (or has been) fragmented, This is a selfcon-
biedpocket,independent of other pockets.

Ihternet Protocol Suite The TCP/P suite of networkprotocolswhich wee
hindted foruse in he Internet in 1983. The suite includes the following protocols (and

MeLnyerat which eoch functions in the context of the 0SI Reterence Model): IP, or

et Poitocal(loyer 3); TCP,or Transmision Contol Protocol (loyer 4); UDP, orlUser
gun Protocol(Loyer 7); FTP, or File Transfer Protocol (Layer 7); TELNET, or
eonmuniaions NETwotk (Layer 7); SMTP, or Simgle Mail Transter Potocol (layer
ondSNMP,orSimpleNetworkManggement Protocol(Layer ). See the detiniions of

hisetermsfor much more detuil.

hternet Radio As I write this, I am wearing headphones plugged into my laptop
SenngtoKossikRodio from Hambura, Germany. Find it and others at httfp://windows

A.COm/radiotuner/defoult.osDp. The music is wonderful. The clarity is pertect. How
S is work?The"rodio stotion" simply sets up a web server attoched to theIntermet.

b uting up text and pictures like other web sites do, it puts up its tadio stotion."
MuOlosiationmay be programming its broodcasting over the air in Hamburg, or it may

HOJammingby just specially puting the moterial up on he web site. That stotion might
e youitsprogram.How do I listen to Internet radio brogdcasts? Most internet radio
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k bele MemoryReservePower /MessageFrame

Mesh Connectivity A WideArea Netwotk (WAN) term forconmectiviyover o
mesh network, wherein each site is directly connected with every other site. Se Mesh
Network for o much fuller explangtion.

Mesh Network A leased line network thot provides a directconnectionbetween
each site ond every other site. Through the use of inteligent intermetworking devices, such
as Nodal Multiplexers in a TCarier network, eoch transmission might be routed over on
oternative path should the primory (direct) path between the two sites be either congest-
ed or in a state of failure. The odvantoges of mesh networking indude high ovailabiliy of
efficient tronsmission links of high quolity. Through the use oř intelligent intermehvorking
devices, netwotk redundancy offers the advantoge of nework resiliency. The disodvar-

tagesof a full meshincludehighcost, ificuly t configuatonandrecontiguafion,and
long lead times associated with coier provisioning. Mesh networks are relatively easy and
inexpensive to confiqure where four or fewer sites must be interconnected; the cost ond

complexity increase significantly where more than four sites are involved. As a result, large
organizations increasingly tend to fovor olternative solutions for voice ond doto. Suchalter-
notives as Vitual Private Networks (VPNS), Frame Relay, SMDS and ATM offer perfor-

ance comparable to leased mesh networks, but at lower cost, with greater flexibliy of cor-
figuration, ond without the long lead times.

Meso The Greek prefix meaning the middle.
Mesochronous The relationship between two signalssuch that their coresponding

significont instants occur at the some averoge rate.
Messagel. A sequence of charocters used to convey infomation or dato. In doto com-

municotions, messages are usually in on agreed format with a heoding which estoblishes
the address to which the messoge will be sent and the text which is the octual message

and maybe some information to signify the end of the message. A Northern Telecom
Norstar definition: A message, which oppeors on the telephone display that informs the
recipient to coll the person who sent the message. Messoges can only be sent within the

Norstar system.
2. The Loyer 3 information in the 0Sl model that ispossedbetween the (PE andSPCS

for signaing.
3. A SCSA definiton. The transport contoiner for SCSA requests, replies and events.

Assumes a set of conventions for direcing the delivery of the message to the proper enti-
ty, either a cient or service provider. See also SCSANMessoge Protocol.

4. A completed call, ie., a communicotion in which conversotion or exchange of infor-
mation took place between the coling and called parties.

Message Alert Acellularphoneterm, alsocalled "colirdbsence" indicator. A light
or other indicator announcing that a phone call came in, an especially important feature it
the cellular subscriber has VÕICE MAIL.

Message Alignment Indicator In a signdlmessage,data tronsmitted
between the User part and the messoge tronsfer part to identfy the boundaries of the sig-

nal messoge.
Message Backbone A single formotmessagetransportsystemdesigned for the

electronic mail and messoging needs of an entire corporation or enterprise.

Message Center A centralized place within the corporation wheremessogesare
token and (occasionly) delivered. Messoge centers are good if they are stoffed with com-
petent, motivoted people and the various phones in the ploce hove messoge waiting lights
(like they do in hotels). If stoffed by tolented people, messagecenters wotko lot better
than the amoteur message takers called secretories and their part-time short-term replace-

ments.
Message Circuit A long distonce telephone phone line used in fumisthing regular

long distance or toll service to the general public. The term is used to differentiote messoge

circuits from crcuits used for private line service.

Message Customer Record Information SystemMCRIS.Asys
tem used by Verizon to receive ond interpret central offce switch usoge records.

Message Detail Recording SeeCallDetailRecordingand Cl Accounting
Systerms.

Message Format The rules for plocing infomation necessary for on electonic
message. The format includes where the heading is and how long it will be as well os other

Control information.
Message Frame A S(SA term. A dato link loyer frame theencapsulates contol

ond signaling dato transmitted on the SCbus or SCxbus Messoge Bus. The form of a
Messoge Bus frome is fully compliant with IS0 HDLCUI (Unnumbered informaton) Frame

specifications. See SCSA.

Bacerve Power Theoperating voltoge, generally provided by a bat-
demones nowerto themenmorymodules when your Commercial power fails. You

hatvourmemoryreservepower before it's too ate. You should test it even when

Technology Driver APCMCIAcord definition. A memory technolo-
ece speic software that interfaces to CardServices to mask the

urtneedi

ew
taesing diterentmemorytechnologies.
et SeMicotlectoMechanicalSystem.

WEIeMeto
Efhemet Network.

oions displayedon a computer terminal screen or spoken by a voice processing
Me concho05ewhot he wants done by simply choosing a menu option
gt onthecomputerkeyboard,hifing a touchtone on his phone orspeoking a
bo Tiereorebosicollytwo woys ot organizing computer or voice processing soft-

nediven ond norMenu driven. Menu-driven programs are easier to use but

m n Dresentasmany options as can be reasonably crammed on 0 Screen or spo-
nla sconds.Nonmenudrivenscreens allow more alternatives but are much more

dfighteaning.It's the difference between receiving a bland "A" or "C" prompt
- os inMS-DOSand receiving a menu of "Press A if yoU want Word

s""Pres B ifyou want Spread Sheet," etc. I's very easy to write menus in MS-
Ká BAidhes. Seealso Audio Mlenus and Prompts.

PetuBarcallcenterterm. The port of the menu system visible as a single row acros

tpdfhedisploy.
KEOMde (or Medum) Earth Orbiting sotellite. MEOS operate much like LEOS (Low

Athing stlites systems), although in slightly higher orbits. MEOS generally oper-
tdndfiudeofaround 10,000 kilometers. ContinuOUs global communicotions servic-

sabehievedwith six to 12 satellites. MEOS ore capable of supporting both voice
ttnsavites.Contost with GEO, Geosynchronous and LEO. See also Medium Earth

NEPHlfiplex Equipment Provisioning.

HeredMlertedis a 64bit mulichip module jointly developed by Intel with Hewlett
htodl.Itextendsthe Intel architedture in both raw speed (one version will reach 600-
Ht)audoverdlperformance. Merced will be followed by the twochip processor called

Kugtfintheyear 2000. Flogstuff chips will be the first buit using a process that cre-
3ndsmaler0.18micor-wide crcuits, which will enable Intel fo build smaller and

isin qreatervolume.There wil be two versions of Flagstaff, with a choice of 4
isu8Mlbytesofsecondarycache, according to witer, Tom Dovey.

Rerhant Silicon MerchantSilicon is a special microprocessor chip, which is a non-
S,unnacialy ovoioble semiconductor chip.

Merury-Wetted Relay A relay or switch in which the movable contact of the
iTemkesontuct with a pool of mercury. Before solidstate devices, this was common
nogy or witching dry circuits. See dlso Dry Contact.
harging Traffic The telecommunications, cable, consumer electronic ond medio
Smalesdl ying foraccess to the some markets. See Siliwood.
MeridianANothernTelecom (now called Nortel) name for a fomily of PBX..
Meidian Link Merndian Link from Northern Telecom enables Meridion1
munaionSystems(i.e. PBXs andACDS) to exchange information with host comput
A00heaplcahionsoftware thot resides on those computers. This mecns that the oppli-

ANmberldentfcationSystem (DNIS) to automatically perform a series of routines,
h EOrdlookup.

eidians inescircing the earth from pole to pole which are used to meosure dis
Engtude)oroundtheglobe.

SohwarecanUse information such os Automatic Number ldentificotion (ANI) and

Onal Ray In fiberoptics, a ray that passes through the optical axis of an
e. Ihiscontostswithaskewroy,whichdoesnot.MER

esucesSortoNSFNET,MERIT originally was a statewide IP network operated
Nersty ofMichigan. It aļso wos a substontial regional subnetwork (subnet) of
ANEIond the Internet. MERIT provides occess into the Internet through MAES (Merit
nges) locotedinSanJose(MAE West) and Vienno, Virginia (MAE Eost); fhose

konomicalRoute Selection. A term used by GTE and some other PBX morr

in which eoch node has a dedicoted connecion to all other

MEDE S OCuolyoreprovidedinportnershiowith MESDatonet. SeeMAE.

omeanLeastCostRouting See Least Cost Routing.hNebwotkorchitecture

M
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Message Handling Service 1.MHS.Softwarewhoseprimaryfunction is the
movement of messoges betwen oplication programs. MHS was developed by Action
Tecnologjes. Novel ocquied ful mareting and development rights to MiHS for NetWare
bosedLANS (local orea networks). Under MHS, each aplcation sends messages to the

sever's Vnhstnailsnd directory. MHS delivers mesoges to on applcation by plocing them

in the oplication's osigned diectory, MHS is most commonly used for email (electronic
moil). Various email programs use the MHS format for exchanging e-mail messoges. MHS

WOs superseded by GroupWise.

2. MHS also meons the stondard defined by ITUT os X.400 and by IS0 as Message-

Orented TexthnterchangeStandard (HOTIS). MHS İs the X.400 faily of services and pro-

tocols that provides the functions for global electronic moil tronsfer among local mail sys-

tems.

Message Header The header before a string of data containing information
regording he destinotfion of the data, usudly in a pocket in X.25 format.

Message ldentifier MID.WhentheATMAdoptationLayersegmentshigher layer
infomarion for tansport in o sequence of ATM cell, the MID is a 10-bit field ond is used

to ossociote all the cels that cary segments from the same higher loyer packe.

Message Integrity The notion that amessogehos not been altered ond is, there-
tore, true to its original internt (a.k.a. dato integrity).

Message Management A new tem formanaging all your voice mail, fax mail
and electonic mil. The major concept is to join the contol of the devictes that produce

Voice, fox ond email through your desktop PC connected over your LAN. For example, you

Come into work in the moming, tum your PC on, and immediately see a screenful of mes-

Soges-one line per message. By cicking on that line with your mouse, your PC would
poll up the opplicotion that willthen let you reod or hear your messoge. The benefit is that

you con hondle your messoges faster ond be more discriminoting about which ones you

poy most ond leost attention to.

Message Packet A unit of informationused in network communication. Messages
sent between networkdevices (workstotions, fle servers, etc.) are formed into packets gt

the source device. The pockets are reassembled, if necessary, into complete messoges

when they reoch their destinotion. A messoge pocket might contoin a request for service,

information on how to handle the request, and the data that will be serviced. An individual

pocketconsists of headers ond a dato portion. Additional hecders ore oppended to the dato

portion as the pocket travels through the loyers of the communicotion protoco. Any mes

Sage that exceeds the moximum size is partioned and carried as several packets. When

the pocket arives at its destination, the headers ore stripped off, the message delivered

ond the regquest serviced.

Message Rate A method of bling local phone calls that varies from one place to

onother.Phone cols are bild os "messoge units." Messoge units are a combinahion of
length of calland dstance of the cal. Iha aiy like New Yotk you might buy "basic" phone
senviceand be entfitled to 50 "message units." Thot may mean yoU Can cal the locol pizzo

house for under 5 minstes 50 fimes. Or it may mean that you con col from Manhattan to

the Bronx 25 times-ossuming eoch call is two messoge uits.

Message Register Leads Teminaleguipmentleadsat the interfaceusedsole-
ly for receiving dc message register pulses from a cental office at a PBX so that messoge

unit infomofion normally recorded at the cental office only is also recorded at the PBX.

Message Registration A phonesystem feoture that records the number of
messogeunits incured by eoch phone. Useful in hotels which bil local cals by messoge
units.

Message Retrieval The dbiy of a foxmochineto store material lreody tons-
mitted so it con be retransmited.

Message Signal Unit Signdlunit of (CS that caries amessogecoresponding
to the informotionpart or pocket of the HDLC rome plus a message transter part coe-
sponding to the HDIC frame header.

Message Store An X400 electonic mail term: A stoging point, similar to a post
ofice, in which messages are temporarly held for later transmission fo one or more recig-
ients.

Message Switch Amessogeswitch is anoter term for an electonic moil gatewoy,
which is a LAN oplicoton that fethes messages from one electronic mail system, trans-

lotes them to the fomat of another electronic mail system, ond then sends them to the

"ostoffice of thatothersystem.The postoffice is the public entry point -the place
you put mail you want the other system to receive.

Message Switching A tecnigue for receiving a messoge, storing it for a while

ond then sending it on. Message switching is normaly used when the desitl
not there. The messoge switch will keep attempting delivery,freeingte ca
handle other work. Unlike voice phone cols no direct connection is mote

switching behween the incoming and outgoing messages. Eochmessage, likenU
Union telegram, contains a destination address and is recipientthroughintemei

Eoch node along the way eceives the message, stores it briefly, andthenme
the next node. Messoge switching is a forerunner of what is nowcollednorceto

Only diference is that messoge switching had no fixed messogelengh.
sHitGin,

Message Switching NetworkA publicdatocommunicoafonsnabnito
which subscribers send primarily text messages to one another.

Message Telecommunications Service MS.Theregulatgykmk
longdistanceormessoge tollvoice service.Misngmed. Actulythere'snoting n
y" about this service. This is o 100% switched telephone service (whichcan, ohvou

Used for voice, data, video or fox).
Message Telephone Service MTS,Offialdesignafionfortofid hnt

tance, or tol, telephone service. See Message TelecommunicotonsServite.
Message Toll Voice Service SeeMessageTelecommunicohonsSevig,
Message Transfer MT. The cariage of intormafionbetweenportiesusigon

puters os intermediaries. It is one aspect of message handing.
Message Transfer Agent An X.400electronicmailerm:Sotwoeunad

(esiding in g LAN server or host computer thot moves messagesbetveensendesand s
ients.

Message Transfer Part MIP. The port of $S7signalingnodethatsuah
ploce formated signaling messoges into packets, strip fomatted signaingmesagshn
pockets, and send or receive packets.

Message Unit 1. The charge for one unit of locoltelephoneservice.Hovngy
message units you wil find on your billis a function of how many calsyoumade,to
the calls troveled, what time of the doy or night you called and for howlongyoutled

2. In IBM Corp's Systems Network Architecture, the portion f thedatawitinom
sage thot is possed to, and processed by, a speciic software loyer.

Message Unit Detail MUD. A service offered by localteleghonecompaisn
which they give you a report listing the phone number of dllocal calsmadefomexhd
your biling numbers. The biling number moy be the main nurmberfor aPBXor ta it
vidual extensions if Centrex service is used. MUD reports are usualyvailableto e
phone company customer ot odditional coSt. MUD reports generaly have to beraquzsted

in advance. Some telephone company central offices cannot generateMUDrepots.Mhla

available, MUD reports may not be in mochine processoble form.

Message Waiting A light on the phone or some leters ordharadersn te
phone's display indicoting theres a messoge woiting somewherefor heownedte

phone. That message might be with a special message center (as in o hotelarobogs

company), with the operator or with a computer attached to the phonesystemorwh

someone else in the company. Message waiting lights are incrediblyusefulothotk. I'

amazing more companies don't use them also.
Message-To-Slave Directory Propagation lnelectoninaiau

local area nehwork, messagetoslove directory propogation isa woy ofupdatngs
oddresses where changes in the master post ofice are sent to thesoves,butdhangsi
the slave post ofces are not sent to the master.

Messages Roses French term for poy telephonepornogjophicmessoges.Mhita
English coll phone sex lines.

Messaging Oneto-one communication. Messaging comes inseverdlfloos(outd

implemented as yet), including text messoging, qudiomessogingond vieo msag!
See also Instont Messaging.

Messaging Application Programming InterfaceMAPLAd
cals used to odd maiłenabled features to ofher Windowsbased opicatons. Sa

Messaging Enabled Applications MEA.Thistermdetinedby t
Electronic Mesoging Association, Arlington, VA. Applications tht diechyoxes te tiể
soging service as a way of addressing and transporting infomation fo andfomopetod

a network. Messoging Enabled Applications difer from MailEnobledApplcatanbes
they do not require electonic mail to suctessfully novigote the netvok.Theymgyr
not have their own directory and also hove the ability to directy octes DiedtuySem
For example: A student requests a doss vg electronic mail to theeducahonsyt
educotion system automatically schedules the student (this an electonit mal en
oplication).
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Mierotrenching/ MIF

t you were renting softvare for small omounts of fime.
Mierotrenching How to get brodband fiber or coox to the last mile? You can't dig

the big tenches we use for longhaul. Those trendhes are too expensive and easily cost

$100 a fot. A new diging technique known as micro trenching to the rescue. Micro
tenching involves the creation of a shallow trench in the sidewak or street osphalt, which

is ypicaly one qUater of an inch wide and two to six inches deep. The loyer of rood base

is not even touched. Using this method, a crew con lay os much as a thousand feet of fiber

per doy. Moreover the cost is typicaly one-ith to o haf of what normal trenching costs.

Micto trenching dlso eliminates red tope and soves time. Surveying and permiting may

toke 30 doys for a micro trenching job, as opposed to 60 or more days for a traditional

tenching project. The difference is even more gloring when comparing the trenching work

itself. A build moy toke as litle as two days for micro trenching, but 30 0r more days for

conventiondltrenching work. From plonning to completion, the build time frame for micro

tenching moy be 50 fo 55 doys, whereas the troditional approoch can toke 160 days, or
more. Time is money. Much of this definition comes from Bil Morrow is vice choirman ond

CEO of Grande Communications, a Texas telecom company.

Microwave Electromagnetic waves in the radio frequency spectrum above 890
Megahertz (millon cydes per second) and below 20 Gigohertz (billion cycles per second).

(Some people soy microwave refers to frequencies between

Microwove is o common forn of fransmitting telephone, facsimile, video and data conver-

sotions used by common caiers as well as by privote networks. Microwave signals only

travelin stoight lines. In terestial microwavesystems, they're typicolly good for 30 miles,
at which point you need another repeater tower. Microwove is the frequency for commu-

GHz and 30 GHz.)

nicoting to and from sotelites.

Microwave Absorber Atuneddeviceused for blocking and preventing or reduc

ing the reemision or refection ofmicrowqvefrequengyenergy.
Microwave Band Looselydefined as those frequencies from about 1 gigahertz

upward, Services thot use microwave frequencies for pointto-point and point-to-multipoint

communicotions include common carier, coble TV operators broodcasters, and private oper-
ational fixed users.

Mierowave Diffraction Thetendencyofmicrowaverodiotion to "bend" around
objects.

Microwave Ducting Undercertain conditons the earth and the upper atmos-
phere can sometimes behove 0s a wave guide with respect to microwove signals carrying
them long distances.

Microwave Multi-Point Distribution SystemMMDS.Mirowove
Multipoint Distibution System. A means of distributing coble television signals, through
microwove, from a single tronsmission point to multiple receiving points. Often used as an

aternative to coble-based cable TV. According to on April, 1995 press release from Pocific

Telesis, which was storting an MMDS service, "in digital forrm, it will provide more than
100 channels to o rodius of approximately 40 miles from the transmitter. The MMDS trans-

mitter delivers video to homes thot ore in its ine of sight. MMDS tronsmissions are lim-

ited by the terrain and folioge of a given market. The microwove signal is received by an
ontenno on the subscriber's home, then sent down coxial cable to a box atop the cus-
tomer's TV set. The box decodes ond decompresses the digitol signal."

Microwave Oven The folwing "urban legend" sems fo be quite prevalent on
the internet: "The microwave oven was invented after a researcher walked bya radar tube
ond a chocolate bar meted in his pocket." Actualy, there is a kernel of truth in this, but it

is, olos, inocurate. The devicewas actualy invented ter reseorchers working on rodar qt
BellLlabs noticed that a chocolote bor that had been left near a mogneton melted after a
few hours of exposure. Ifo researcherhad o chocolate bar melt in his poket os he walked
by rodor equipment, he would most probobly would have melted with it.

Microwave Pill Inspoceweaponry, one idea is to ploce a microwove gun on board
0 microsotellite. Hove the microsotellite siodle alongside your enemy's satellite, then emit
o pulse of microwaves and fry your enemy's electronics permanently. This aopplication, in
U.S. military partance, is colled a "high-power misowove pill"

Mierowave Pulse Generator MPG. A device that generates pulses at
microwove frequencies.

Mierowave Reflection Thetendency of microwoveradiation to bounce off
objects and behave occording to the physical principles of light.

Microwave Tags RFDrodiofrequencytogs that operate at 5.8 GHz. They have
very high transfer rotes and can be reod from os far os 30 feet away, but they use o lot
of power and ore expensive.

MID An ATM term. Message ldentfier. The messoge identer isusd t guês
clls that carry segments from the some higher layerpocket.
Mid Span See802.3df.
Mid-air Passenger Exchange Grimairtratficcontolerpeakra

collision. Midair passenger exchanges are quickly tolowed by "oluminunhn
from Wired Mogazine.

Mid-span Àphoneservicethatrunsfromopoletoahookatchedton t t
before it reoches the building.

Mid-span Device See802.3tf.
Mid-span Meet Soner's abiliy to mix theterminal,muliplexingandcoser

equipment from different vendors. A major accomplishment forstandardzation,Wie

telecom systems could met mid-span. Sadly, mostcan't.
Mid-split A broadband cable system in which the cablebandwidthisthidedltes

transmit and receive functions. A cable teleision system in which thequadbund(u

between the upstreom and downstream signals is at 114150 Mtz.Dehindi
802.7. Compare to the defiitions of Sub-SplitondHigh Splt.

Midband Microsoff's wod for telecom speeds that arefasterthonphonees
slower than broadband nefworks. ISDN BRI is midband.

Middle Mile The connection between an ISPandtheIntermnetBodkbone.Te n
mile consists of one or more carier networks that move traffc fromtheactes th:
"inol" ISP. This is where path diversity tokes ploce;indeed trafic ypialy tolstož

ferent paths through this middle mile - trofc flowing from the dient tothecontatpote
tokes one route, while troffic from the content provider bock to thedhenttokesotilet

poth. This is due to the carrier's policies (e.g. hotpototo routing) or to thedariuste
Border Gateway Protocol (BGP) makes from each perspective. Themiddlemiles te

tion of the link where path diversity is possible.
Middleware Middleware is software which sits between loyersofsoftwaetode

the loyers below and on the side work with each other. Essentily, midleNaesiSI

o translation mechanism, gluing together application software acrossanatwork,oda:

transparent basis. On that broad definition, middleware could be almostanysofwrim

layered software stack. Let's consider several examples: In computertelaphany,nite
wore tends to be software that sits right above that part of theoperotingsystenažg

with telephony -TSAPI in NetWare or TAPI in Windows --but belowteampa
telephony application above it which the user sees on their desktop.Databosemidterce

supports one-way access from clients to a server-based datobase.Messogingmidtdenns

similar to an e-mail system, allowing systems to exchange dot.
Middlewave Communications software that ccts as quniversaltansdotoraNan

diverse radio frequencies and protocols. The software physically residesonaeanaleúit

and on a communications server located between the dient and thegpplicatonssenet.

MIDI Musicl Instrument Digital Interfoce, a standard for conectingmusicdistunct
synthesizers and computers. The MIDl stondard provideso woy totranslatemustit or
puter data, and vice vers0. A file with a MIDI extension means thot it's ofileaonty

music. In contrast, a fle with the extension WAV typicallymeans i's asoundi, xi
means it may contain a voice recording.

MIDP Mobile Informnation Device Profile. Set of JovaAPls thot isqenealy impen
on the Connected Limited Device Configuration (CLD). Itprovidesabost 2E
tion runtime environment torgeted at mobile informgtion devices,suchosmole phi

and two-way pogers. The MIDP specification addresses iSues such osuseriletae, F

sistent storage, networking, and application model.
Midrange System Medium-scole computer that funcionsosowortstuitin

a multiuser system handling several hundred terminals.
Midspan Repeater A device that amplifies thesignalcomingorgaingb

tral office. This device is necessary for ISDN service if you oreoutsidethe 18,0ingtotheco

tance requirement from the central office.
Midsplit A broadband cable system in which the coblebondwvidthi tide

transmit and receive frequencies. The bondwidth used to send towordhe

(reverse direction) is obout 5 MHz to 116 Mhz, and thebondwidthusedtoa
from the headend (forwad direction) is about 168 MHz to 400 Mhz.Iheg
between the forward and reverse directions (100 MHz to 160 MHz) ponss

from interference. Requires a frequency translator.

dedbene

esanbescor
MIF 1. Monagement Informotion File. MIF is a fle formot forDMIthot e

ponents within a PC. See WFM.
2. Minimum Internetworking Functionaliy. A generalprinciple witin
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PacketAssembler/Disassembler/ PacketSwitching

out ony doto link focility such os ATM in between. Pocket over SONET is intended to trans

mit data ot the highest rates possible, because SONET has o smaller pocket header overhead

than ATM (28 bytes out of an 810-byte frome compared with 5 out of a 53-bte ATM cel).
Packet 0verhead A measure of the ratio of the total pocket bitsoccupied bycon-

trol information to the number of bits of data, usualy expressed as a percent.
Packet Radio Pocket Rodio is the transmission of doto over rodio using a version of

the internationdl stondard X.25 dota communicotions protocol adapted to radio (AX.25).

It takes your information, and breoks it up into "pockets" which re each sent and
ocknowledged separately. This ossures errorfree delivery from sender to eceiver. A pock-

et is a stream of charactes consisting of o header, the information the user is sending, and

a check sequence. The header gives the destination coll sign, the call sign of the sender,

ond any digipeaters (digital repeater) coll signs thot wil be Used for reloying the pocket.
The check sequence makes certoin thot the dota received is what wos sent. AlohaNET, o

pocket radio network developed for a number of years ago for use at the University of

Hawai, was on eatly packet radio network for LAN networking among the islonds ond lay
ing a foundation for subsequent pocket networks, both wired and wireless. Pocket radio
data networks recently have been deployed by o number of carriers serving mobile ond

fleet aplications, with such coriers including ARDIS, RAM Moble Doto ond Nextel.

Packet Size The length of a pocket, expressed in bytes (B). Pocket size is of speci
fied ond fixed length in X.25 ond other true packet networks. The size of the "pocket" in

other networks may be voriable within limits, as is the case with an Ethernet frame or a

Frame Reloy frame.

Packet Sniffer Most doto is now transmited in pockets. A pocket snitfer is a piece
of software thot simply exomines every packet on whichever circuit/s its assigned to mon-
itor. A packet sniffer could be used by a legjitimate company to protect iself ogainst
UNwanted intruders into its network. It could also be used by on intruder to monitor a dato

streom for a pattern such 0s a possword or credit card numbers. See the Internet and IP.

Packet Switching Sending data in packets through a netwotk to some remote
locotion. The doto to be sentis assembled by the PAD (Pocket Assembler/Disossembler)

into individual pockets of dato, invoving a process of segmentation or subdivision of larg
er sets of data os specified by the native protocol of the tronsmitting device. Eoch packet

has a unique identification and each packet carries its own destination oddress. Thereby,

eoch pocket is independent, with multiple pockets in a stream of pockets often troversing

the network from originating to destination pocket switch by different routes. Since the

pockets may folow different physical paths of varying lengths, they moy experience vary
ing levels of propagation delay, also known as latency. Addiňondly, they may encounter
VOrying levels of deloy as they are held in pocket bufters awating the ovailabiliy of a sub-

sequent circuit. Findlly, they moy be octed upon by vorying numbers of pocket switches in

their jouneys through the netwotk, with each switch accomplishing the process of eror
detection and correction. As a result, the pockets moy also arrive in a different order than

they were presented to the netwotk. The pocket sequence number dlows the destination

node to reassemble the packet dota in the proper sequence before presenting it to the tor-

P

device.

Originally developed to support interoctive communications between osynchronous

Computers for timeshare applications, pocket switched netvorks are shared networks,

based on the asumption of varying levels of latency ond, thereby, yielding a high level of

efficiency for djgital data networking. Isochronous dota such os realime voice ond video,

on the other hand, are strea-orented ond highy intolerant of lotency. As a result, pock

et switched networks are considered to be ingpropiote for such aplicotions. Recentdeve

opment of certain software and moking use of complex compression algorithms, however,

hos introduced packetized voice and video to the corporate intranets and the Intermet,

which was the fist public pocket-switched dato network ond rermainsby for the most heav

get

ilytUsed.

Here is onother woy of explaining packet switching: There are two basit woys of moke

ing a call. Fist, the oneeveryone's fomiiar with -- the comnonphone cal. You dil.
Your local switch finds an unused path to the person you coled and joins you. Whle you

are speaking, the icuit is 100% al yours. It's dedicated to the convesotion. This is coled

cicuit switched. Packet switching is diferent. In pocket switching, the "conversahon'

(which may be voice, video, images, doto, et.) is slced into smal pockets of infomaion.

Eoch pocket is given a unique identfication and eoch pocket canies its own destinotion

oddress -ie. where it's going, Eoch pocket may go by a ditferent route. Thepockets
moy also arive in a different order than how they were shipped. The identificotion and

sequencing informotion on eoch pocket lets the dato be reassembled in proper sequence.

(t FameReloy,PocketAssembler/Disassembler(PAD),X.25.
cket Assembler/Disassembler PAD.Ahordware/softwarecombina-

ion that forms the intertoce between a X.25 network such as PDN and on asynchronous
Suchaso PC. The PAD generates call request, call deor, ond otther information pock-de

n odditon to the ones thot contoin user data. The PAD is responsible for pocketizingets in

hadoto from the transmitting device before it is forwarded through the packet network.
o thereceiving end of the tronsmission, the PAD strips OWay the control information con-
ined in the header and troiler in order to get at the original text or poylood, in effect dis
Bsenbingthe pockets ond reconstituting the original set of dato in is native or ornginal
fom. ThePAD moy be in the torm ot a stondalone DCE device on the customer premise

ondsuporting one or more terminals, or in the form of a printed cicuit board which fis
itoonexponsionslot of the termina. Smaller users generdly rely on the carrier to provide
tePAD,which is embedded in the pocket switch.

Pocket Buffer Memory set aside for storing a pocket awaiting transmission or for
sung a received pocket. The memory may be located in the network interface contoller
rin thecomputer to which the controller is connected. See Bufer.

Packet Burst Protocol A protocol built on top of IPX that speeds the tronsfer
NCP doto between a workstotion ond a NetWare server by eliminating the need to

sAUenCeand acknowledge each pocket. With packet burst, the server sends a whole set

(orburst) of pockets before it reguires an acknowledgement.

Packet Controller The hub of the AT&T ISDN system. It octs as o fost pocket
switchproviding vitual circuit services to the devices hooked to the system.

Packet Driver The specification developed by John Romkey at FTP Softwore to
dlowTCP/IP ond other transport protocols to share o common network interfoce card.

PudetDrivers hove been written for a variety of network interfoce cards, ond in many

(INESprovide NetWare compatibility.

Packet Filtering Pocket fitering is the recognition and selective transmission or
bockingof individual pockets bosed on destination addresses or other pocket contents.

Pocketfitering con be on elementory form of firewall in thot it con accept or reject pock-
et bosd onpredefined ules. This obility helps to contol network traffc. See Pocket
Fiteing Firewal.

Packet Filtering Firewall A pocket filtering frewall is o router or a comput
a Nningsoftware that has been configured to block certin types of incoming and out-
ging puets. A padketfitering fiewallscreens pockets based on information contained in
tepockets'TCPond IP headers, including some or all of the following: Source address;

lstinahonoddress;Applicaotionor protocol; Source port number; ond Destination port nu-
be.SeePacket iltering.

Packet Forwarding Copyíng the packet to another node without looking at the

Packet Handler Function The pocket switching function within on ISDN
switch,for the pocket mode bearer service.

destingtion address.

Packet Inspection Essenilly what itsounds like. Yourdevice ypicaly o
Sith-boks ot every pocket it is moving around. Inspecting every pocket thot a switch

Nithesgivestheswitch the obility to do neat things to the pockets -like rate limiting,
qulityofservice (e.g. voice and video gets moved faster) and various levels of security

(un getsdrogped,selective encrytion, etc.)
Paket Interleaving Refers to the process of mutiplexing multiple incoming
Mit ton multinlechonnelson to a single outgoing chonnel by sampling one or more

pMketsfromthe fist channel, then the next, ond so on.

Packet Level In pocket doto networking tehnology, level 3 of X.25. Defines how
R nastgesare broken into pockets, how calls are established ond deared over the

Metdutonetwork(PDN)and how dato flows across the entire PDN. The pocket level

tahondesmisingandđuplicotepockets.
Packet Level Procedure PLP. A ful-duplex protocol that defines the meansof
Ke tansterbetweeno X.25 DTEond o X.25 DCE. It supports pocket sequencing, tlow

ng maitenanceoftronsmissionspeed),onderordetectionandrecovery.
ratket Mode Bearer Service An ISDN tern for X.25 pocketdato trans

m oer the Ddhonnel in a BRl gplication. Aways a part of the lIU-T (nee CCll)

OS, he16-KopsDchonnel con accomplish its primary responsibilfies tor signaling
Tol whilestil leoving 9.6 Kbosfree for end user transmission of lowspeed dato.

2 ofthisservicefor credit cord outhorization. See also A0/DI, BRÍ and ISDN.

Over SONET A metropolitonared network (MAN) or wide area netwotk

TOnsporttechnoloqgythat camies IP Dockets directły over SONET transmission witr

Pudket
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Packet Switehing Exchange/ Page IMirrorin9

Packetswitcting isthe woy the ntermet works. Crcuit siching is the way the wordwide
phonesystem warks, aso caled the PSTN (Public Svitched Telephone Netwok).

Pucketond Circuit Switching each have their own signficont odvantoges. Pocket switdr

ing for example does o wondetful job geting odles of data into cicuits. Think about a
voe conversation.When you ore toking, he's listening. Therefore haf the circuit is dead.

There ore pauses between your voice. Packet switching takes odvantoge of those pauses

to send dato. Packetswitching hos ben used pimarly for dato. But with the growth of

the Interme, it hos been used also for voice. Because of the ned to reassemble pockets

ond other reosons, there's up to a haf second delay between taiking and the person at the

other end heaing anything. Pocket voice on the Intermet is not as clear as circuit switched

Voice. But that's changing os the packets come faster and the technology improves. See

Intemet, IP Telephony and TAPI 3.0

Packet Switching Exchange PSE.The port of a packetswitching network
that receives the dato from a PAD Pocket Assembly Disossembler) through a modem. The

PSE mokes and holds copies of each pocket before sending them to the PSE they're

oddressed to. After the forend PSE ocknowledges receipt of the original, the copies are dis-

Carded.

Packet Switching Network Anetworkdesignedto cary data in the form of
pockets. See Pocket Switcthing.

Packet Telephony Anothername forIntermetTelephony.Also cled Voice Over
the Intermet. See VolP.

Packet Traing Themonitoring andreporting a particularpocket adresses or types
for diognostic purposes.

Packet Type ldentifier lnpocketdatonetworkingtechnology,the thíid octet
in the pocketheader that identfies the pocker's funcion and, if oplicable, is sequence
number.

Packet-centric A growing focus in the telecom industry away from voice-dominant
(circuit-centric) networks and toward IP pocket networks as the future delivery system for

combined dato and telephon. Definition courtesy Wireless Magazine.

PacketCable PocketCoble is o project manoged by Cablelabs on behalf of its memr

ber companies, PocketCable is a fostrack initiative aimed at developing interoperable inter
foce specifications for deliveing advanced, real-ime multimedio services over lP-bosed

pocket chonnels carved out of twowoy CATVCoble plants. PacketCable is built on the infra-

stucture set by Coblelabs Certified, previously known as DOCSIS (Data Over Cable Service

Interfoce Speication), which sets stondards for CATV modems and reloted network ele-

ments supporting highspeed lnternet octess over CATV networks. The PacketCable archi-

tecture is buit around the NCS (Networkbased Cll Signaing) specification, which is o
CATVspecific enhancement to MGCP (Medio Gatewoy Control Protocol). MGCP is the de
facto standord for multimedia coll control between the troditiondl PSTN (Public Switched

Telephone Network) and lP-bosed pocket netwotks. Pocket oble incdudes specifications for

coll signdling, QoS (Quality of Service) control, PSTN interconnection, security, network

manogement, codec support, billing event messoges, and network announcements. See
also Cablelabs, Cablelabs Cetified, MGCP, ond NČS.

Packetized Video Frst, reod the definition of "Pocket Switching." Then read the
definiton of "Pocketfized Voice" just below. The concept of pocketized video is basicaly
the same as thot of pockefized voice. A video camera feeds the signal into a codec, which

converts the native andlog signal into a digital format, and segments the data into dato

pockets. The pockets ore sent ocross a pocket network as o pocket streom for reassembly

by a codec on the receiving end of the transmision before presentation on o monitor.

While pocketized video performance is improving in quaity through the application of
increasingly sophisticated video compression techniques, it sufers from the same intrinsic
pocketswitching charocteristics os does pocketized voice. Namely, pocket latency and loss.

The result often is o video imoge which is less than pleasing. Note that voice and video are

isochronous data, meoning that they are stream-oriented. In other words, the transmitting
device must hove reqular and reliable occess to the network. Further, the network must

tronsport and deliver the doto on a regular and reliable basis in order thot a stream of infor-

mation readh the presentation device. Such regular and reliable ingress, transport ond

egress of dota results in a inoge of consistent qudlity. As packetswitched networks are not
designed to support isochronous dota communicotions, they generaly are considered
unsuitoble for voice and video communications. Aditionaly, video is very bondwidth-inten-
sive, thereby plocing additional stress on packetswitched networks such as the Internet,
which already is overloaded.

An exomple might help. Lef's soy that you are using an inexpensive ($200 or so)

videoconferencingpockageconsistingof acomeraondsoftwae. Yorfiad4.
pockoge. At o pre-omonged time, you placea cal over the lntenet esti
conference. At hwo fps (frames per second) thevideoconferencegoeSlong nb

ly, athough both the video and voice quoliy are a bit rough. AtsomepDt

urns his head quickly;: at the same ime, the Intemetbogsdown.Tie poe
tuins the image of your friend's nose gets delayed or lost in thenehwork.The

of your friend now is missing a nose. Funny the first fime,aggrovatingtheen

dening thereater. Theupside is that thevideoconferenceischeap,řnotfes e
on your cost of lnternet access. See also Pcket Switcthing,Videoconfenig trve

Isochronous.

Packetized Voice Fist read the definion af "Pdtet Suiting' istdheh
idea is to digitize voice and, compress i, and then sice it upintopocketsondei t
pockets from the sender by various routes ond assemble them os theygetto lew

Packet switching for dota mokes sense. Pocket switching for voicehasnotnưdev:

because the voice is too sensitive to latency, or deloy, especinly thevaiodledoytờt

is poart and porcel of pocketswitched networking. Recentiydevelopedsctwuemd9

hardware, which employs sophisticated compression techniqueshasimprovedte tltin

conduct "reaSonoble" quality pocket voice conversations over the Intanet.Seehr

Switching, IP Telephony, TAPI 3.0.
PacketNet Sprint's intermal X.25 PocketNetwork.

PACS Personal Communications Acess System. PACS is a celularsystempoidraba

ied, regjonal mobiliy in a given rea. Itprovidesmobiliybetweentht focodesu
and a fulMledged cellulor system. Oniginalydeveloped by Bel labsintheeayi
PACS İs a comprehensive tramework for the deloyment of PCS ard opls tbbt
licensed and unlicensed opplications. Now it is opproved by theTIAandExchoye(Gntay

Standards Associations. Today's currently implemented versions of PS are phude
versions of the 900 MHz AMPS and 6SM celular stondards.

PACT Siemens' PBX And Computer Teaming. It defines protocolsbetweenSeneas%

ond external computers.
Pad l. A pad is a device inserted into a circuit to intoduce Ios, ie, toedueđekd

of a signal. "level" is a measurement of ampliude (signdl power) at a spedi piti
o circuit known as a TranSmission Level Point (TLP). "Loss" is themensuremantotte

decrease in amplitude between two TLPS, and is measured in decibels (dB). Apudmy

consist of any combination of inductors, resistors and capocitors.Podorpodting,os e,

means to attenuate or reduce a signal, as in "to pad down the level". Frexomgk

might say "he signl is 'hot, give me 5db of poding."
2. Packet Assembler/Disassembler. A device thot occepts charactersfromotemida

host computer and puts the charocters into pockets that con be handledbyapocketsvit

ing network. It also acepts packets from the network, anddisassemblesthemitodo

acter streams that can be handled by the terminal or host.PADSgenerdlyae cst
with X.25, an IUT Standards Recommendation for an ocess protocolusedn olagat
etswitched networks. See also X.25.

3. A concrete slab used as the foundation for o microwove rodio tower or atelie ts

4. Portoble Application Desciption, or PAD for short, is o data set that is uedbyster

ware authors to disseminate information to anyone interested in theirsoftwarepodut

Pad Characters In (primarily) synchronoustransmission,chorgdersthatoeist
ed to ensure that the first and lost characters of a packet or block arereceivedcarad,

Inserted characters that oid in dock synchronization dt the receivingendodagadhamns
transmission link. Also called Fill Characters.

Pad Switching A technique of automatically cuting atransmissionlosspodintoovd
out of a transmission circuit for different operating condiions.

PAF File A Bitish term. Post Ofice Adress fle, a publidy ovailobl dat ie huthon
integrated with an aplication, links postcodes to full addresses. Whenusinga PFfieo

agent can sove time by entering only the postcode. The PAF fileoutomahicaly iset po
town, street and country.

Page A chunk of information, like a doCument or file, on the Web.Ahypemeditou
ment as viewed through a Word Wide Web browser. Pagesare thewoyyoumaket
mation available on the Web. They con contain text, black ondwhite and colr lhit
graphs, audio and video.

Page hits A measure of the number of Web pogesoccessedat aparicularste,o0
the number of times a single poge is occessed.

Page Mirroring You'resurting the Intemet.YoucomeupononWehsieoxdi
sOmething you want to buy. It has a button that soys, "To speakto onAqent,pushbe
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TCAS/ TCP/IP

in coordinating some enhonced cal-reloted services. For example, network ing again
requires the conection of two uSers when both stations become idle. In this case, TCAP is
used to coordinate between the users' switches while waiting for eoch ine to become idle.

And it con do this without tying up netwotk trunks.
One of the major odvantoges ofTCAP is that it provides o set of protocol building blocks

for use in a variety of service definitions. The TCAP building blocks are subdivided into the

transacion subloyer and the component subloyer. For more on TCAP, se the 1988-3 issue
of Northerm Telecom's Telesis publication.
TCAS TCarier Administration System.Providesmechonized suppot for the faciiy main-
tenance and odministration center to achieve centralized administrotion and control of the

digital netwok.
TCC Telephone Country Code.
TCCKT Telephone Compony Circuit ID.
TCF Troining Check Frome. Last step in a series of signals in a fax transmission called a

troining sequence, designed to let the receiver adjust to telephone line conditions.
Tehotchke A Yiddish word meaning trinkets, best exemplified by the giveaway junk

we often pick up at telecommunications trade shows. It's pronounced choch-kuh in Yiddish.
The plural is pronounced choch-key. See Yiddish.

TCIC Trunk Circuit ldentfication Code. Only relevant to SS7. A number that uniquely iden-
tifies a trunk between an origination point code and a destination point code. An example
would be between two telephone company switches.
TCIF TeleCommunications Industry Forum. A voluntory special interest group under ATIS
(Allionce for Telecommunicotions Industry Solutions). TCIF addresses areas such as elec-

tronic commerce, including bar coding and EDI (Electronic Data Interchange).
www.atis.org,/atis/tcif/index.htrml See also ATIS.

TCL 1, Tool ommand Longuoge. Tl is actuly two things: a language and a library.
Fist, Td is a simple textual languoge, intended primaily for issuing commands to interoc
five programs such as text editors, debuggers, illustrators, and shells. It has a simple syn-
tax and is also programmable, so Tdl users can write command procedures to provide more
powerful commands than those in the builtin set. Second, Tdl is a lbrary package that can

be embedded in application programs. The Td library consists of a parser for the Td lan-
quoge, routines to implement the Tl buitin commands, andprocedures that allow eoch
applicotion to extend Td with additional commands specific to that application. The appli-
cation program generotes Td commands and passes them to the Td parser for execution.
Commonds may be generated by reoding characters from an input soUrce, or by associat-
ing commond strings with elements of the applicotion's user interface, such as menu
entries, buttons, or keystrokes. When the Td librory receives commands it parses them into
component fields and executes builtin commands directly. For commands implemented by
the application, Td calls bock to the application to execute the commands. In many cases
commands will invoke recursive invocations of the Tl interpreter by passing in additional
strings to execute (procedures, looping commonds, and condtional commands all wotk in
this woy). www.neosoft.com/td/defoult.html.

2. Tool Command Languoge.
TCM 1. Troveling Closs Mark.

2. Trellis Coding Modulation.
3. Time Compresson Multiplexing. A digital tronsmission tedhnique that permits full

duplex data transmission by sending compressed bursts of data in a "ping-pong" fashion.
4. Telecommunications Manoger. The TCM is the manoger of the deportment that

plans, controls, and administers the telephony ond telecommunicotions assets of the com-
pany. He ensures that the telephone and telecommunicotions systems are welun ond
funcioning smoothly. These ossets may include the PBX ond ISDN, T-1, local and long dis
tonce telephone lines, telephone sets, authorization codes, cable poirs, WANS, Fox
mochines, voice mail systems, automoted ottendants, interactive voice response systems,
qutomatic coll distribution, multiplexors, modem pools, etc. The internal dato focilities such
as LANS and routers moy be under the odministotion of the TCM, or could be the respo-
sibility of the Monogement Information Systems (MIS) department. But since the TCMhas
responsibility for both the inside wiring ond the outside Carrier focilities, dlose coordination
would be reguired if the internal data focilities are controlled by theNMISdepartrment.

The following ore the functions of the TCM;
• Operating, odministering, monitoring, and maintoining the existingtelecommunico-

Dealing with the various vendors and providers, including verfying and paying the
tions systems.

bils.

• Preparingand managing theTelecommunicotionsbudget.
• Keeping abreast of changes in technology, services, industrystructure,andmhe

• Assisting compony managerment in developing a coporatetelecommunicationkDol-
icy that meets business objectives.

• Developing ond implementing company telephone andtelecommuniatonsire
duresforefficientandcosteffectiveuse,andtroiningcompanyemploesin t
procedures.
Upgroding, procurement, selecting, controcting, or purchasing a system,nevsye:

tem, equipment, or services.
• Planing ond analyzing for growth, newrequirerments,or futurefuncionaiy.
The goal of the TCM is to provide good telecormmunicofions services tor onorgonizatio

and its employees at the lowest possible cost. This definition courtesy,Robert .Peilo
Perilo@dockmaster.ncsc.mil.
TCN Collective Number Group Table.
TCNS Thomos Conrod Networking System is a 100 milon bit persecondpropietarynet:
working system (LAN) based on ARCnet that can use most stondard ARCnetdiversonany

network operating systerms.
TCO Total Cost of Ownership. A term coined by The Gartner Group to bringatentonto
the octual, total cost to the enterprise of owning a PC. In 1997 that igure was$29353
for owning a stundard, networked, Windows 95 PC for a period of threeyeurs. Isprobe
bly a lot higher now. The point is cleor and fairly obvious -consider notonlythexgu

siion/implermentation cost of a workstotion (networked or not), but alsoconsiderthetotil

cost, including administration, mointenance, support, software upgradesondtraining,
cOUrse, one problem with TCO is that it has now woy to measure the actualbenefit f
owning thot equipment. A product con also hove a low cost of ownersthip, but notbethe

best product for the job. IN short, like all statistics, you can reach prety wellwhatevatoar

clusion you would like.
TCP 1. Transmission Control Protocol. ARPAnetdeveloped transport loyerprotocolcare
sponding to 0SI Layer 4, the Transport Layer. TCP is a transport loyer,conmection-oriented
end-to-end protocol. It provides relicble, sequenced, and unduplicoted delvey ofbytesto
a remote or local user. TCP provides reliable byte stream communicationbetweenpais f
processes in hosts attached to interconnected nietworks. It is the porton of theTCP/Pp
tocol suite that governs the exchange of sequential data. UDP (UserDotagronmProtoco)is
a Layer 4 option that does not provide the same level of reliability, but doesinvolvemudh
less overhead. See Internet and TCP/1P for a much longer explanations.

2. An ATM term. Test Coordination Procedure: A set of rules to cordinate the tst

process between the lower tester and the upper tester. The purpose is to enablethelower

tester to control the operation of the upper tester. These procedures may, ormoynot,be
specified in an abstract test suite.

3. Total Call Processor.

TCP/IP According to Microsoft: Transnision Control Protocol/lntemetPotodl
(TCP /IP) is a networking protocol that provides communicotion arossinterconmectednet

works, between computers with diverse hardware architectures and voriousoperatingses
tems. TCP (ransmission ontrol Protoco) and IP (Internet Protocol) are only twoprotocols
in the family of Internet protocols. Over time, however, "TCP/IP" hos beenusedinndus

try to denote the family of common Internet protocols. The ntemet protocosae arsu
of a Defense Advanced Reseorch Projects Agency (DARPA) esearch project on netvok
interconnection in the late 1970s. It was mandated on all United Stutesdefenselonghad
networks in 1983 but was not widely accepted untl the inteqrtion with 4.2BS0
(Berkeley Software Distribution) UNIX. The populority of TCP /P (Hany's note: i'sthe
Internet's netwotking protocol) is based on:

Robust cientserver framework. TCP/1P is an excellent clientsever opolicatonpit-•
form, especially in vwide-area network (WAN) environments.

• Information sharing. Thousands of academic, defense, scientific,andcommercd
organizotions share data, electronic moil and services on the connectedlntenmet

usingTCP/1P.
• General ovailabiity. Implementations of TCP//P ore ovailoble on nealyeveypar

ular computer operating system. Source code is widely ovailable for manyimge
mentations. Additionaly, bridge, router ond network anayzervendorsall fer p
port for the TCP/P protocol fomily within theirproducts.

TCP /IP is the most comiplete and accepted networking protocolavaildble.Vintalyd

for dll their network traffic. Microsoft TCP/IP provides cossplatform conechihyand0
moderm operating systems offer TCP/1P support, and most large networkstelyon 1L/
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TCR/ tDD

vides connectionless datogrom service, which meons it attempts fo deliveř every pocket,

but hos no provision for retransmiting lost or danaged pockets. IP leaves šuch erior cor-
rection, if required, to higher level protocols, suchos TCP.

lP odresses are 32 bits in length ond have two ports: the Network ldentifier (Net ID)

and the Host ldentfier (Host ID). Āsigned by a cental authoity, the Net ID specfies the

adress, unique across the Intermet, for each netwotk or related group of netwoks.
Assigned by the local network adninistotor, the Host |D species a paricular host, stotion

or node within a given network ond need only be unique witin thot netwoik.

A Transport Loyer, which coresponds to the OSI Transport Layer. The Transmision
Control Protocol (TCP) subset runs at this loyer. TCP provides end-to end conectivity

between doto soUrce and destination with detection of, ond recovery from, Iost, duplicat-

ed, orcorruptedpockets - thusofferingtheerrorcontrollackingin lowerlevel IProuUt-
ing. In TCP, messoge blocks from opplications are divided into smaller segments, eoch with

a sequence number that indicates the order of the segment within the block. The destino-

fion device examines the messoge segments and, when o complete sequenče of segments

is received, sends an acknowedgement (ACK) to the source, contuining the hümber of the

next byte expected at the destination.

An Applicotion Loyer, which coresponds to the session, presentotion and opplication

Iayers of the 0Sl model. This loyer manoges the function required by the user programs
and incdudesprotocols for remote login (Telnet), file tronsfer (FTP), and elèctoic mail

(SMTP).
See also 0Sl and Public Key Encryption.

TCR 1. Transaction Confirmation Report. A report from o fox machine listing the faxes
received and transmited. It provides detoils obout each fax, incuding date, time, the

remote fox's number, results, totol poges.
2. An ATM term. Tagged Cel Rote: An ABR service porometer, TCR Gmits fhe rote ot

which a source moy send outofrate forward RM-cells. TCR is a constant fixed at 10

cells/second.
TCS 1. Tronsmission Convergence Subloyer: This is port of the ATM physical layer that
defines how cells will be transmitted by the actual physical loyer.

2.TCS is a manufocturer of excellnt calcenter manpower scheduling software pock-
ages. It is based in Nashville, TN.

TCS-AT A Buetooth term. A set of Arcommands by which a mobile phone and modem

Can be controled in the multiple usoge models. In BT, A-commands are based on TU-T

recommendation v.250 and ETS 300 916(6SM 07.07). In odditon, the commands used
for fox services re specied by the implementation. TCSAT will dlso be used for dialup
networking and headset profiles.

TCS Binary A Bluetooth term. Bluetooth Telephony Contol protocol Specification
Using bit-Oriented protocol. It is also referred to os the TCS-BIN system. TCS-B1N will be

Used for cordless telephony profiles.

TCU 1. Timing Contol Unit.
2. Closed User Group Table.

TCV Address ConversionTable.
TD-SCDMA Time Division- Synchronous Code Division Multiple Access. A unique 36

wireless cell phone standord being developed by Ching for use inside China. The spectral

eficiency of rodio systerns is 3 to Š times higher thon thot of GSM. When TOSCOMÅbose-

stations are conecded to an existing 65M system, the existing transmision inks moy be
reUsed. Network operators can ofer 36 voice, video ond datoservices withóut instollion
of completely new networks. Instead, selective insertion of TD-SCDMA network elements

into existing 6SM rodio acess network structures allows a grodual growth of 36 coverage
alongside the existing cell phone infrostruchure. See 36.

TDĂS See Trffic DotaAdministrationSystem.
TDC 1. TimeDivision Contollr.

2. Dial Code Toble.
TDD 1. Tine Division Duplex. A method used in cellular ond PS networks employing

TOMA (ime Division Mulile Acces) to support ful duplex communications. Eoch rodio
chanel is divided into muliple time slotsthrough TDMA, thereby supporíing mutiple cor-
versotions. TDD supports transmission in the forward direction (from the cell phone to the

cell site) through one rodio frequency channel and one hime slot. Another rodio chonnel ond
time slot supports transmission in the backward direction (from fhe cell site to the cell
ohone). TDD is flexible with regord to allocahion of timeslots for forward and reverse, mak-

ing it best suited for osymmetrical applications, such as web browsing. See also FDD.
2. IPWireless's term for UMTSTO-COMA.They daim that their TDD implementation

.

dertsenerdevelopmeni famewok that many software vendors and corporote develop
on todevelopdistributedandclientserverapplicotionsinheterogeneousenter-

pienetworksover
TCP/IP.

eOngedota.Sincemost networks are built on shared media (for example, several sys

PWots: TP is a ralable,conmection-orientedprotocol. Connecion-oriented
ls atTCPfistestoblishesaconnectionbetween the twO systems thot intend to

iino hesomecabling), it isnecessaryto break chunks of dato into manggeable
is OthotnotwoCommunicohngcomputers monopolize the network. These pieces ore
d nodets.Whenonapplicotionsends a message to TCP for transmission, TCPbreaks

a mase intopockets,sized appropriately tor the network, ond sends them over the

Retwort
aue Sigle messogeis often broken into many pockets, TCP morks these pock-

uh squcenumbersbeforesending them. Thesequencenumbers allow the receiv
agce o popelyreassemblethe packets into the original message. Being able to

RISenbletheoriginalmessoge is not enough, the ocuracy of the data must also be ver-

TP dos tis bycomputing a checksum. A checksum is a simple mothematical com-
tn apled,bythesender, to the dato contuined in the TCP packet. The recipient then
ate sumecalcuaion on the received data ond compares the result with the checksum

tte sendercomputed. If the results match, the recipient sends on ocknowledgment
ALO,Fthe resuts do not match, the recipient asks the sender to resend the pocket.

fi, 1PusespontIDs to speciy which applicotion running on the system is sending or
dat.Ring the

Thepor D, checksum, and sequence number are inserted into the TCP packet in o spe-

üdsciun cald the header. The header is at the beginning of the packet containing this
udother contol" information for TCP.

HowP Woks: IP is the messenger protocol of TCP/P. The IP protocol, much simpler

tau ,basicalyodresesandsendspockets. IPrelies on threepiecesofinformation,
wfichyouprovide, to receive and deliver packets successfully: IP address, subnet mosk,

nd defout gotewOy.

IheIPaddressidentfies your system on the TCP/P network. IP addresses are 32-bit
utesesthatare globally unique on o network. They are generally represented in dotted
aimdnotuion,which seporates the four bytes of the oddress with periods. An IP address
bolslke this: 102.54.94.97

Atoughan lPaddress is a single value, it really contains two pieces of information:

a) Yousystem'snetwork ID, and (6.) Your system's host (or system) ID.
hesahnetmask,obsorepresented in dotted decimal notation, is used to extroct these

Movolbestorm your IP oddress. The volue of the subnet mask is determined by seting

e etvurkIDbitsof the lP oddress to ones ond the host ID bits to zeros. The result allows

GPn deteminethe host and network IDs of the local workstation. Here's how to
nestond on IP oddiess. For example:

MhentheIPoddress is 102.54.94.97 (specified by the user)

hdthesubnetmask is 255.255.0.0 (specified by the user)
lhlenetworkID is 102.54 (1P address and subnet mask)

AndthehostID is 94.97 (IP oddress and subnet mask)

U theobovewOs Microsoft's definition. Here's my definition, which covers some

S Micosoftdoesn't.TCP/1P is o set of protocols developed by the Department of
ie tolinkdisimilarcomputersocross mony kinds of nefworks, includingunreliable
Ud onesconnectedto dissimilarLANS. TCP/P is the protocol used on the Internet.
I6n 8sence,the glue that binds the Internet. Developed in the 1970s by the U.S.
Rment ofDefense'sAdvanced Research Projects Agency (DARPA) as a military stan-

uOpotocol,its0SSuronceof multi vendor connectivity has made it popular among com-

sES 05wel, whohaveadoptedTCP/1P.Consequently, TCP/IP now issupported
ymantachurers of minicomputers, personal computers, maintrames, technicol

Noİstoionsand dota commurmunications equipment. It is also the protocol commonly used
NOy EthernetLANS(as well os X.25) networks. It has been implemented on every
ig tomPCLANSto minis and maintrames.

dandroutes doto between devices on the some network.
nIntermetLayer

shseto theTCP/1Psuite runs

lisayeronoges theexchangeof data between a device and the network to which it is

urenty dividesnetworkingfunctionality into only fourlayers:
MEWOrkInterfoceLoyer that corresponds to the 0SI Physical and Data Link Layers.

Twhich coesponds to the 0Sl network yer. The Internet Protocol
at this layer. IP provides the addressing needed to

Sto torward pockets ocross a multiple LAN inter network. In IEEE terms, if pro

-Dtohr

iented
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ooiso
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