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INTRODUCTION

Ilarmoe mocobue MpeJHasHAUEHO JJIT CTYIeHTOB HesI3bIKOBBIX
(haKyIbTETOB BBHICIINX YUEOHBIX 3aBeJeHUI, MOJYUaIOINX 00pa-
30BaHMUe 0 CIEIMATLHOCTAM U HaIpaBIeHUAM OaKajaBpuaTa B
obJtacTu ceTeBbIX TexHoIoruil. OHO ABIAETCA YACTHIO CEPUH Yueoh-
HBIX IOCOOMI « AHTIIMHCKUI A3LIK IJIA MHKEHEePOB KOMIILIOTEP-
HBIX ceTeli» U BKJIOUAeT B ceda MaTepuas mpodecCHOHAILHOTO
kypca. ITockoabKy Oyayinas mpodeccuoHaIbHASA AeSITeIbHOCTh
CTYIEHTOB YKa3aHHBIX HATIPABICHUH U CIEIINATLHOCTEH TPeaIo-
JlaraeT aKTUBHOE MCIIOJIb30BaHME aHTJIUICKOTO A3BIKa, IMoco0ue
COIEP/KUT OPUTHHAJIbHBIE TeKCThI 1 yueOHbIe 3aJaHusA, HATIPaB-
JIeHHBIE Ha YCBOEHUE CIeINAJbHON JeKCUKH 13 00JIaCTH CeTeBBIX
TeXHOJIOTUY U Pa3BUTHE JUHTBUCTUUECKUX KOMIIETeHIMI. Bce
TEKCTBI B3SATHI U3 aHTJIOASBIUHBIX U3JAHUM MocaeJHUX JeT. [leab
moco0us — IMOMOYb CTYAEHTAaM OBJIAJeTh HABBIKAMU IIePeBOja,
AHHOTHPOBAHUA U Ped)ePUPOBAHUA aYyTeHTUUHEIX ITPO(eCcCuoHaTb-
HBIX TEKCTOB B O0JIACTU CETEBLIX TEXHOJIOTHI, PA3BUTH HABBIKU
UTeHUS U TOBOPEHHUSA, a TAKKe PaCIINPUTh CJIOBAPHBIM 3amac B 00-
JIaCTU COBPEMEHHBIX CEeTEeBBIX TeXHOJIOTHIH.

ITocobue cocTouT M3 ABAAIIATH IIIECTH YPOKOB, MMEIOIINX YHU-
(unupoBaHHYI0 CTPYKTYPY. KaKIbIli YPOK COMEPIKUT OPUTHHAIb-
HBIN aHTJIOA3BIUYHBIN TEKCT IPodecCHOHANBHON HAIPAaBIEHHOCTH,
yIopaKHeHUA K HeMY, 'paMMaTHYeCKU pasfiet, TeKCT HA PYCCKOM
S3bIKe TI0 TOI JKe TeMaTHuKe [JId MepeBo/a Ha aHTVIMHCKUHA A3BIK,
TECTOBBIE 3aJaHUA IJIA CAMOKOHTPOJsS. [loc/ieTeKCTOBRIE YIIPaK-
HEeHUS BKJIOUAIOT B ce0bd 3aJaHUA IJId PA3BUTUA PA3HBIX BUIOB
YTEeHUs, BRIPAOOTKY HABLIKOB CBEPTHIBAHWA MHAOPMALUK DU
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pedepupoBaHNY Ha aHTJINHCKOM A3BIKE, 4 TAKIKe 3aJaHus, HAallpaB-
JIeHHbIe Ha (DOPMUPOBaHNE KOMMYHUKATHBHBIX KOMIIETEHIIMII B yC-
JIOBUSX MHOSSBIYHOTO MIPO(PecCrOHAIBLHOTO O0IeHM .

B mocobue BKJIIIOUEH TaKiKe CIIMCOK BJIEKTPOHHBIX MCTOUHU-
KOB, COeP:KaINX JOIOJHUTENIbHYI0 NHPOPMAIINIO TI0 TeMaTUKe
YPOKOB. J[aHHbIE MCTOYHUKYU MOTYT ObITh MCIIOJb30BAHBI CTYAEH-
TaMH [IJIA CAMOCTOATEJIbLHON PAbOTHI ¢ MHOS3BIYHON NH(GOPMAII-
elf Ipu TOATOTOBKE pepepaToB U BEITIOJHEHUY YUIeOHO-CCIe0BaA-
TEJbCKUX IIPOEKTOB.

ABTOpEI BBIpaKaioT 0JaroZapHOCTb pelleH3eHTaM: I. ¢. H.,
mpodeccopy JI. A. ®ypc u . @. ., mpodeccopy E. A. Orueroii,
a TaKiKe KOJIIeKTHBY KadeIphl eJOBOTO0 MHOCTPAHHOI'O A3BIKA
Bearopoackoro rocyiapcTBeHHOT0 HAITMOHAJIBHOTO HCCJEH0Ba-
TEJbCKOI'0 YHUBEPCUTETA 38 3aMeUaHus U MPe/JI0Ke N, BEICKA-
3aHHBIE B X0/le pab0oThI HaJ TOCOOMEM.



SECTION ONE

THE INTERNEI

Internet is a collection
of networks connected by routers.
(Webster's New World ™ Hacker Dictionary)



QUIZ 1

Since its popularization during the 1990s, the Internet has
become a big part of our lives. But it’s changed a good deal since
then — many people believe we’re currently experiencing Web 2.0,
aricher, more advanced experience of connecting with other us-
ers. If we’rein Web 2.0 right now, though, what’s Web 1.0? And
what’s the difference between the Internet and the World Wide
Web? Before reading Text 1, take this quiz to check your knowl-
edge.

1. Who coined the term Web 2.0?

a) Tim O’Reilly

b) Dale Dougherty

¢) Steve Jobs

2. According to Tim O’Reilly, the Web 2.0 philosophy:

a) Sacrifices users’ security

b) Democratizes the Web

¢) Makes the Internet really boring

3. Which of the following is a feature of Web 1.0?

a) Static Web sites

b) Interactive Web sites

¢) Social networking

4. What’s an example of a Web 1.0 site?

a) An online bookstore that lets customers post reviews

b) A social networking site that lets users share photos and
make public comments

¢) An official online encyclopedia
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5. What’s considered the «backbone» of the World Wide
Web?

a) Uniform resource locator (URL)

b) Hypertext mark-up language (HTML)

¢) Hypertext transfer protocol (HTTP)

6. What’s the difference between HTTP and HTML?

a) HTML describes what’s on the page, HTTP allows sites to
communicate with each other

b) HTTP describes what’s on the page, HTML allows sites to
communicate with each other

¢) There’s no difference, they mean the same thing

7. What’s the best way to describe the Internet?

a) One master computer that connects to all of our homes

b) A network of networks

c¢) A series of pipes

8. We access the World Wide Web using:

a) Browsers

b) Instant messaging applications

c¢) Spidery senses

9. What’s one way you can use the Internet without using
HTTP?

a) Using a browser

b) Accessing e-mail

c¢) Using a telephone

10. The Internet began with the development of:

a) USENET

b) ARPANET

c) Ethernet

(To find correct answers to this quiz, see pages 329-330)
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UNIT 1

TEXT 1
THE INTERNET

PART 1. HOW DOES THE INTERNET WORK?

Even though the Internet is still a young technology, it’s
hard to imagine life without it now. Every year, engineers cre-
ate more devices to integrate with the Internet. This network of
networks crisscrosses the globe and even extends into space. But
what makes it work?

To understand the Internet, it helps to look at it as a system
with two main components. The first of those components is hard-
ware. That includes everything from the cables that carry terabits
of information every second to the computer sitting in front of you.

Other types of hardware that support the Internet include rout-
ers, servers, cell phone towers, satellites, radios, smartphones and
other devices. All these devices together create the network of
networks. The Internet is a malleable system — it changesin little
ways as elements join and leave networks around the world. Some
of those elements may stay fairly static and make up the back-
bone of the Internet. Others are more peripheral.

These elements are connections. Some are end points — the
computer, smartphone or other device. We call those end points
clients. Machines that store the information we seek on the
Internet are servers. Other elements are nodes which serve as a
connecting point along a route of traffic. And then there are the
transmission lines which can be physical, as in the case of cables
and fiber optics, or they can be wireless signals from satellites,
cell phones or 4G towers, or radios.

All of this hardware wouldn’t create a network without the
second component of the Internet: the protocols. Protocols are
sets of rules that machines follow to complete tasks. Without a
common set of protocols that all machines connected to the
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Internet must follow, communication between devices couldn’t
happen. The various machines would be unable to understand one
another or even send information in a meaningful way. The pro-
tocols provide both the method and a common language for ma-
chines to use to transmit data.

We’ll take a closer look at protocols and how information
travels across the Internet in the next part.

Essential vocabulary (1)

Words
backbone n crisscross v protocol n
clientn end point n router n
complete v feature n server n
create v node n support v, n

Word Combinations

to become part of one’s life to seek on the Internet

to coin the term to follow the sets of rules

it’s hard to imagine to store information

malleable system to create a network

support the Internet to provide both ... and ... (for)
EXERCISES

1. Find in part 1 of text 1 English equivalents for the follow-
ing words and phrases:

MOJIOZasl Te€XHOJIOTUA OIJIETAaTh 3eMHOH II1ap; CUCTeMa C JBY-
MsI OCHOBHBIMY COCTABJISIOIIVMY; IIepeiaBaTh TepaduTsl nHGOD-
MaIuu; BKJIOYATh B cebd Bce, HAUMHAA OT ... U 3aKAHUUBA ... ;
ruOKas CHCTeMa; COCTABIATEL OCHOBY MHTepHeTa; MapIIpyT mepe-
a4y TaHHBIX; IMHUY [TePeJaul JaHHbIX; BBIIOTHATD 3aaUn; Ha-
60p mpaBmJI (MHCTPYKIIUIi); TOHUMATD APYT APYTa.

2. Transcribe and learn to read the following words:
technology, component, support, malleable, client, satellite,
meaningful.

3. Write the Past Indefinite and the Past Participle of the verbs:
create, make, understand, include, carry, leave, stay, seek,
send, follow, take, happen.
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4. Find in part 1 of text 1 synonyms to the following words
and word combinations:

to fancy, toreach, earth, element, to comprise, mobile phone,
machine, to produce, all over the world, to look for, way, to per-
form, to forward information, manner.

5. Match the words on the left with their definitions on the
right.

1. Hardware a) Machine that stores information
on the Internet.

2. Client b) Set of rules that machine follows
to complete tasks.

3. Server c¢) End point.

4. Node d) Everything that includes cables, routers,
servers, cell phone towers, satellites, radios,
smartphones.

5. Protocol e) Element serving as a connecting point along

a route of traffic.

6. Translate the passages in writing.

A) The Internet is a malleable system — it changes in little
ways as elements join and leave networks around the world. Some
of those elements may stay fairly static and make up the back-
bone of the Internet. Others are more peripheral.

B) Protocols are sets of rules that machines follow to com-
plete tasks. Without a common set of protocols that all machines
connected to the Internet must follow, communication between
devices couldn’t happen. The various machines would be unable
to understand one another or even send information in a mean-
ingful way. The protocols provide both the method and a com-
mon language for machines to use to transmit data.

7. Answer the following questions using the information
from part 1 of text 1.

1. How many main components does the Internet have?
What are they? 2. What does hardware include? 3. How do we
call end points? 4. What are servers? 5. What function do
nodes perform? 6. Can you give examples of physical trans-
mission lines? 7. What are protocols? 8. What do the protocols
provide?
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8. Look through part 1 of text 1 and mark the statements as
true (T) or false (F). If you think a statement is false, change it
to make it true.

1. Even though the Internet is an ancient technology,

it’s hard to imagine life without it now.

2. To understand the Internet, we should look at it as

a system with three main components.

3. The first component includes everything from cables

to computers.

4. The Internet is an inflexible system —

it doesn’t change at all as elements join and leave networks.
5. Connections are peripheral elements.

6. Computers, smartphones, tablets are called clients.

7. Servers are machines that serve as

a connecting point along a route of traffic.

8. Hardware can easily create a network without protocols.
9. All the machines connected to the Internet must follow
the protocols to complete tasks.

10. The protocols provide only the method

for machines to transmit data.

0o 0O oo ooo o o o

9. Make summary of part 1 of text 1 using opening phrases on
pages 336—337.

10. Read the text below. Put the verbs in brackets into the
correct tense-aspect form.

a) Provide definitions to the words and word combinations in
bold type.

b) Summarize the text in 5—6 sentences (use opening phrases
on pages 336—337).

Early Networks

In 1973, engineers (to begin) to look at ways to connect
ARPANET to the packet radio network (PRNET). A packet ra-
dio network (to connect) computers through radio transmitters
and receivers. Instead of sending data across phone lines, the com-
puters (to use) radio waves. It (to take) three years, but in 1976
engineers successfully (to connect) the two networks.

Technicians (to join) the Satellite Network (SATNET) to the
other two networks in 1977. They (to call) the connection between
multiple networks inter-networking, or the Internet for short.

<13



Other early computer networks soon (to join). They (to include)
USENET, BITNET, CSNET and NSFNET.

In 1990, Tim Berners-Lee (to develop) a system designed to
simplify navigation on the Internet. In time, this system (to be-
come) known as the World Wide Web. It (not to take) long for
some people to mistakenly identify the Internet and the Web as
the same thing. The Internet (to be) a global interconnection of
computer networks; the World Wide Web (to be) a way to navi-
gate this massive network. In sailing terms, it’s like comparing
an ocean to a ship.

Most early Internet users (to be) government and military
employees, graduate students and computer scientists. Using the
World Wide Web, the Internet (to become) much more accessible.
Colleges and universities (to begin) to connect to the Internet,
and businesses soon (to follow). By 1994, Internet commerce (to
become) a reality.

Today, the Internet (to be) more complex than ever. It (to con-
nect) computers, satellites, mobile devices and other gadgets to-
gether in a massive network millions of times more intricate than
the original ARPANET.

(By Jonathan Strickland )

11. Put the operations in the order that you do them (varia-
tions are possible).
close down your browser
connect to your ISP
disconnect from the internet
enter a web address (also known as a URL) into the address field
launch your browser (for example, Internet Explorer, Netscape
Navigator or Mozilla Firefox)
perhaps wait for a few seconds while the web-page downloads
view the page

oo

oo oOooOod

12. Translate the following text into English.
HuTepHeT Kak ceTh ceTeil

Cerp MHTEepHET MOXKHO ONMCATHh KaK OIPOMHYIO ITH(POBYIO
MarucTpajb — CUCTEMY, CBI3LIBAIOIYI0 MUJIINOHLI KOMIILIOTEPOB,
MOAKJIIOUEHHBIX K ThICAUYAM ceTell o BceMy Mupy. Ee spKoe mpo-
1ILJI0e YXOIUT CBOMMU KOPHAMHU B 9MI0XY XOJIOTHOI BOMHBI, KOHEI]
60-x — mauayo 70-x rogos. OpunraaIbHO MOKHO CUNTATD, UTO MH-
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TepPHET, B COBPeMeHHOM IOHUMaHWH, poawicsa 2 auBapsa 1969 roga.
B sToT nens 6b11 HauaTh padoTe! Hag mpoekToM ARPANET.

IlepBoHauaILHO HaHHBIE Pa3paboTKU HUHAHCUPOBAJINUCH IIpa-
putenabcTBoM CIITA, 1 ceTh, cTaBIIasA MpealecTBeHHUIIeH VHTEp-
HeTa, ObLIa CIenMaJbHO CIIPOEKTUPOBaHA TaKUM 00pasoM, UTOOBI
o0ecrieuyrnTh KOMMYHUKAIIUY MEKAY IPaBUTEIbCTBEHHBIMY Y3JIaMU
B TOM CJIy4ae, eCJIM YaCTh ee BBIMET U3 CTPOS B Pe3yJIbTaTe AfAePHOM
artaxu. [IpumeHsAeMbIl B Hell aJirOpUTM yIIpaBJIeHUs lepefadeii nH-
(dopmanuu (Me:KceTeBON MPOTOKOJ) OBLI paspaboTaH TaK, UTOOHI
KOMITBIOTEDHI BCEX BUIOB MOTJIM COBMECTHO MCIIOJIB30BATh CETEBHIE
CpeJICTBA ¥ HEITOCPEICTBEHHO B3AMOIEICTBOBATD APYT C IPYTOM KaK
onHa 3(h(PEeKTUBHO NHTETPUPOBAHHAA KOMIILIOTEPHAS CETh.

(«AHpOpMaAYUOHHbLE MEXHOLOZUUY,
www.information-technology.ru)

LANGUAGE FOCUS 1
BRITISH AND AMERICAN ENGLISH

Many words in the field of IT come from American English.
So you may see the following spellings:

British English American English
—our -or
honour honor
colour color
-re -er
centre center
fibre fiber
metre meter
—-ce -se
defence defense
licence license
e —7—
organisation organization
analyse analyze
_ue _
catalogue catalog
dialogue dialog
-1~ -1-
travelled traveled
cancelling canceling
dialled dialed
—me _
programme program
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The difference also takes place in word usage. Look at the

table below:

British English

American English

flat apartment
lawyer attorney
luggage baggage
milliard billion
cab taxi
company corporation
city/town centre downtown
chemist's drugstore
lift elevator
autumn fall
petrol gas
motorway highway
cross-roads intersection

living room

drawing room

coach long-distance bus
post mail
cinema movies
trousers pants
sleeper Pullman
railway railroad

shop-assistant

salesman, clerk

time-table schedule
football soccer
underground subway
booking office ticket office
to be sick to be ill
advocate trial lawyer
lorry truck
boot trunk
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13. Match the British words and phrases with their Ameri-
can equivalents (use the table above and your dictionary if ne-

cessary).

British American
flat candy
tube gasoline
shop store

chemist can
grey sidewalk
area elevator
mates airplane

dustbins apartment
lift buddies
sweets hood
biscuits french fries
chips do the dishes
post garbage cans
autumn wash up
bill check
petrol zip code
mum closet
aeroplane vacation
crisps cookies
caravan drug store
holiday potato chips
post code neighborhood
tin subway
pavement gray
wardrobe trailer
wash up mail
wash your hands fall
car bonnet mom
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UNIT 2

PART 2. A MATTER OF PROTOCOLS

You’ve probably heard of several protocols on the Internet.
For example, hypertext transfer protocol is what we use to view
Web sites through a browser — that’s what the http at the front
of any Web address stands for. If you’ve ever used an FTP server,
you relied on the file transfer protocol. Protocols like these and
dozens more create the framework within which all devices must
operate to be part of the Internet.

Two of the most important protocols are the transmission
control protocol (TCP) and the Internet protocol (IP). We often
group the two together — in most discussions about Internet pro-
tocols you’ll see them listed as TCP/IP.

What do these protocols do? At their most basic level, these
protocols establish the rules for how information passes through
the Internet. Without these rules, you would need direct connec-
tions to other computers to access the information they hold.
You’d also need both your computer and the target computer to
understand a common language.

You’ve probably heard of IP addresses. These addresses fol-
low the Internet protocol. Each device connected to the Internet
has an IP address. This is how one machine can find another
through the massive network.

The version of IP most of us use today is IPv4, which is based
on a 32-bit address system. There’s one big problem with this
system: We’re running out of addresses. That’s why the Internet
Engineering Task Force (IETF) decided back in 1991 that it was
necessary to develop a new version of IP to create enough ad-
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dresses to meet demand. The result was IPv6, a 128-bit address
system. That’s enough addresses to accommodate the rising de-
mand for Internet access for the foreseeable future.

When you want to send a message or retrieve information
from another computer, the TCP/IP protocols are what make the
transmission possible. Your request goes out over the network,
hitting domain name server (DNS) along the way to find the tar-
get server. The DNS points the request in the right direction.
Once the target server receives the request, it can send a response
back to your computer. The data might travel a completely dif-
ferent path to get back to you. This flexible approach to data
transfer is part of what makes the Internet such a powerful tool.

In the next part we‘ll take a closer look at how information
travels across the Internet.

Essential vocabulary (2)

Words
access 1, U hitv DNS
accommodate v massive adj FTP
approach n, v operate v HTTP
browser n rely (on) v IETF
completely adv request n, v 1P
decide v run out v TCP
develop v stand for v
hold v view n, v

Word Combinations

to view Web sites to send a response

to establish rules to retrieve information

direct connections (to) to make smth. possible

to access information to receive the request

to meet demand data transfer

to send a message target computer
EXERCISES

1. Find in part 2 of text 1 English equivalents for the follow-
ing words and phrases:

TIPOCMAaTPUBATh BeO-CaThI ¢ IOMOIIILIO Gpaysepa; MPsaMoe oS-
KJIIOUeHNe K JPYTMM KOMIIbIOTepaM; 0OJIbIIasd ceTh; 32-0uTHAA
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cucTeMa afipecoB; HOBadA BepcusA VIHTepHET-IIPOTOKOJIA; 00ecreyun-
BaThb BO3pacTalollne MOTpedHOCTH; 0003puMoe OyAyIllee; HOCTHU-
raTh; HaXOJUThH I[€JIEBOI CePBEP; IePeMeIlaThCs 10 COBEPIIEHHO
Pas3HBIM MapIIPyTaM; THOKUI IOAXOI.

2. Transcribe and learn to read the following words:
control, discussion, access, through, enough, foreseeable,
receive, completely.

3. Write the Past Indefinite and the Past Participle of the
verbs:

hear, rely, see, do, establish, hold, find, have, run, meet, go,
hit, receive, point, travel, get.

4. Find in part 2 of text 1 synonyms to the following words
and word combinations:

for instance, maybe, to mean, to work, significant, to set up,
to comprehend, enormous, to supply, to pull out information, to
enable, to reach, absolutely, to return.

5. Write the expansions of the following abbreviations and
learn them:
HTTP, TCP, IP, FTP, IETF, DNS.

6. Translate the passages in writing.

A) If you’ve ever used an FTP server, you relied on the file
transfer protocol. Protocols like these and dozens more create
the framework within which all devices must operate to be part
of the Internet.

B) At their most basic level, these protocols establish the rules
for how information passes through the Internet. Without these
rules, you would need direct connections to other computers to
access the information they hold.

C) There’s one big problem with this system: we’re running
out of addresses. That’s why the Internet Engineering Task Force
(IETF) decided back in 1991 that it was necessary to develop a
new version of IP to create enough addresses to meet demand.
The result was IPv6, a 128-bit address system. That’s enough
addresses to accommodate the rising demand for Internet access
for the foreseeable future.
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7. Answer the following questions using the information
from part 2 of text 1.

1. What kind of protocol do we use to view Web sites through
a browser? 2. What are two of the most important protocols?
3. What is the function of these protocols? 4. What does each
device connected to the Internet have? 5. What address system
is IPv4 based on? 6. What is the difference between IPv4 and
IPv6? 7. What does our request hit to find the target server?
What does the DNS do? 8. What makes the Internet such a pow-
erful tool?

8. Look through part 2 of text 1 and mark the statements as
true (T) or false (F). If you think a statement is false, change it

to make it true.

1. We use hypertext transfer protocol to view Web

sites through a browser. a
2. The transmission control protocol and the Internet
protocol are two of the least important protocols. a

3. TCP and IP establish the rules for how information
travels across the Internet.

4. Any device connected to the Internet has an IP address.
5. A new version of IP was created in 1991.

6. IPv6 is based on a 32-bit address system.

7. IPv6 provides enough addresses to accommodate

the rising demand for Internet access

for the foreseeable future. ad
8. The TCP/IP protocols are what make the sending

a message or retrieving information from another

OoOod

computer possible. a
9. DNS doesn’t take part in finding the target server. O
10. The Internet is such a powerful tool due

to the flexible approach to data transfer. a

9. Make summary of part 2 of text 1 using opening phrases on
pages 336—337.

10. Read the text and fill in prepositions or adverbs where
necessary.

a) Single out the main points of the text. Sum up its con-
tent.
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Internet vs. World Wide Web

To answer this question, let’slook ... each element. And since
the Internet seems to be the more easily understood component,
let’s start there.

Simply, the Internet is a network ... networks — and there
are all kinds ... networks in all kinds of sizes. You may have a
computer network ... your work, ... your school or even one ...
your house. These networks are often connected ... each other ...
different configurations, which is how you get groupings such
as local area networks (LANs) and regional networks. Your
cell phone is also ... a network that is considered part ... the
Internet, as are many of your other electronic devices. And all
these separate networks — added together — are what con-
stitute ... the Internet. Even satellites are connected ... the
Internet.

The World Wide Web, ... the other hand, is the system we
use to access ... the Internet. The Web isn’t the only system out
there, but it’s the most popular and widely used. (Examples ...
ways to access the Internet without using HTTP include e-mail
and instant messaging.) The World Wide Web makes use ...
hypertext to access the various forms ... information available ...
the world’s different networks. This allows ... people all ... the
world to share knowledge and opinions. We typically access the
Web ... browsers, like Internet Explorer and Mozilla Firefox.
... using browsers like these, you can visit ... various Web sites
and view other online content.

So another way to think ... it is to say the Internet is com-
posed ... the machines, hardware and data; and the World Wide
Web is what brings this technology ... life.

(By Jessika Toothman )

11. Choose the best words.

1. ADSL is more commonly known as ....

a) longband b) broadband c¢) wideband

2. Broadband internet connection is much faster than ....

a) dial-in b) dial-through c) dial-up

3. Before you can connect to the internet for the first time,
you have to ... an account with an ISP.

a) set b) set up c) set in
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4. Each time you want to connect to your ISP’s system, you
have to enter a log-in name and a ....

a) security word b) safe word c) password

5. You can set your computer to ... your log-in details, so you
don’t have to type them in each time.

a) store b) remember c) recall

6. With abroadband connection, you usually have topaya ....

a) fixed monthly price b) fixed monthly fee ¢) fixed monthly
cost

7. With dial-up, you can usually choose a ... tariff.

a) pay—as—you—go b) pay—what—you—want c) pay-if-you-like

8. Some broadband contracts limit the amount of ... you can
have each month.

a) pages b) traffic c) use

9. Looking at web pages can be called «navigating the Web»
but is more commonly called ... .

a) «surfing the net» b) «skiing the net» c) «<swimming the net»

10. You can often find the answer to a question by ... on the
internet.

a) looking at it b) looking for it ¢) looking it up

11. When your computer is not connected to the internet,
itis....

a) out of line b) offline c) off the line

12. Internet banking is also called ....

a) online banking b) on the line banking c) inline banking

13. An unexpected disconnection from theinternetiscalleda....

a) lost connection b) missed connection c¢) dropped connection

14. A file which is copied from the internet onto your com-
puter is called ....

a) an upload b) a download c) a load

15. Downloading files from the internet can ... your computer
with a virus.

a) infect b) contaminate ¢) dirty

12. Render the following text in English.

dDyHTAMEHT CeTeBOT0 B3aUMO/IeHCTBU

WHTepHeT M03B0OJISET JIETKO B3aUMOAEHCTBOBATh CAMBIM Pas-
JINYHBIM BUJJaM KOMITBIOTEPHBIX cucTeM. Kakum sxe 06pa3oM To mpo-
ucxonut? Biaromapsa crangmapram. B IuTepHeTe IpUMeHSIOTCSA
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CTaHAapPTU30BaHHBIE METOABI Iepefaull JaHHBIX, IIO3BOJIAIOIITE
CKPBITH OT II0JIb30BaTEIA BCe MHOT000pasre ceTell M MAIIIH.

Hawubosee pyHIaMEeHTAIbHBIM CTAHAAPTOM, TPUMEHIEMBIM B
Wurepuere, ABageTca HaOOP ceTeBbIX mpoToKosoB TCP/IP, om-
PeeNA0NINX aITOPUTMEI Iepeayn faHHbIX . [JOCKOJIBKY Bce KOM-
mBIOTEPHI B3auMoeicTByioT ¢ MuTepHerom uepes TCP/IP, HeT
HEeoOXOAMMOCTH B CJIOYKHOM M JOPOTOCTOAINEeM IpeobpasoBaHUN
TIPOTOKOJIOB, UTO 3HAUUTEJHHO YIPOIIaeT mepenady. IIpoToxos
TCP/IP He 3aBUCUT OT KOHKDPETHOW OMEPAI[MOHHONU CUCTEMBI U,
TaKUM 00pas3oM, peasus3yercs IJd BCeX TUIIOB KOMIBIOTEPOB —
IBM, APPLE w np.

Kak pa6oraer nporokoa TCP/IP? Ilpenmonokum, Tpedyercsa
mepefaTh MHGOPMAIIUIO C OJHOTO KOMIIBIOTEPA, MOJKJIIOUEHHOTO
K Wurepuery, Ha apyroi komubiorep. IIporokoa TCP pasbuBaer
WHOOPMAIIHNIO Ha TOPIIUY U HyMePYyeT BCe MOPITNHT, UTOOBI IIPH I10-
JIYUeHUU MOXKHO OBLJIO ITPaBUJIBHO coOpaTh nHMopMaruio. amee
¢ IOMOIIbIO TPOTOKOJIa [P Bce YacCTH IepefaloTCs MOJIydaTelio,
TJe ¢ IOMOIIbIo MpoToKoa TCP nmpoBepsAeTcs, BCe JIM YaCTH IIOJIY-
yenbl. Tak Kak oT/[eIbHbIE YACTH MOI'YT IIyTEIIeCTBOBATE 0 MH-
TePHETY CAMbIMU Pa3HBIMU IYTIMU, TO IOPATOK IPHUXO0JA YacTel
MO:KeT OBITh HapymieH. Ilocie monyuenus Bcex uacteit TCP pac-
ToJIaTaeT UX B HY;KHOM IOPAAKe U COOMPAET B €TMHOE IIeJI0e.

(«HHpopmMayuoHHble MeXHOL0ZUUY,
www.information-technology.ru)

LANGUAGE FOCUS 2

CONTEXTUAL REFERENCE
The words that are used to link ideas in the text together are
called transitional markers. They make the text easier to read.
As transitional markers we usually use:

Pronouns Deﬁ?gg:ifgsive Other words
it which
they who this the former
the latter
them whose that .
the first
I that these
the second
he such those the last
she one
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Transitional markers refer to a word, or words, mentioned
earlier in the sentence or paragraph so that they take reader’s
thoughts back to something that has already been mentioned.

Sample paragraph:

A|computer,|like any other machine, is used because@ does
certain jobs better and more efficiently than human;(t)can re-
ceive more|information |and process @faster than any human.
The speed at which a computer works means it can replace weeks

or even months of pencil-and-paper work. Therefore,| computers

are used When‘the time saved offsetscost, @is one of

the many reasons @are used so much in business, industry,

and research.

13. Using the sample paragraph as a model, draw a rectangle
around the word, or words, that the circled words refer to. Then

join the O and the |:| with arrows.

A) Modern accounting firms use spreadsheet software to do

complicated calculations.can provideclients with
an up-to-date report whenever@ is needed.@ software has

many functions and can be integrated with other software. The
spreadsheet’s basic component is a cell. may contain a for-

mulaperforms amathematical operation. It could also con-
tain a label or data. describes the information on the
worksheet. is the information itself.

The worksheet is the basic work area of a spreadsheet pro-
gram. @is made up of cells arranged in rows and columns. The
number of varies depending on the software you are using.

You can change the width and format of cells.@parameters
are usually quite easy to change with just a few keystrokes.

B) To understand the Internet, it helps to look at@as a sy-
stem with two main components. The first of those components

is hardware.includes everything from the cablescarry
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terabits of information every second to the computer sitting in
front of you.

C) A computerisamachine with an intricate network of elec-
tronic circuits operate switches or magnetize tiny metal
cores. A computer can solve a series of problems and make thou-
sands of logical decisions without becoming tired. @can find

the solution to a problem in a fraction of the time it takes a
human being to do the job. A computer can replace people in

dull, routine tasks, but@works according to the instructions

given to @
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UNIT 7

PART 3. PACKET, PACKET,
WHO’S GOT THE PACKET?

First, you open your Web browser and connect to the Web
site. When you do this, your computer sends an electronic re-
quest over your Internet connection to your Internet service
provider (ISP). The ISP routes the request to a server further up
the chain on the Internet. Eventually, the request will hit a do-
main name server (DNS).

This server will look for a match for the domain name you’ve
typed in (such as www.yahoo.com). If it finds a match, it will
direct your request to the proper server’s IP address. If it doesn’t
find a match, it will send the request further up the chain to a
server that has more information.

The request will eventually come to the target Web server.
This server will respond by sending the requested file in a series
of packets. Packets are parts of a file that range between 1,000
and 1,500 bytes. Packets have headers and footers that tell com-
puters what’s in the packet and how the information fits with
other packets to create an entire file. Each packet travels back up
the network and down to your computer. Packets don’t necessar-
ily all take the same path — they’ll generally travel the path of
least resistance.

That’s an important feature. Because packets can travel
multiple paths to get to their destination, it’s possible for in-
formation to route around congested areas on the Internet. In
fact, aslong as some connections remain, entire sections of the
Internet could go down and information could still travel from
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one section to another — though it might take longer than
normal.

When the packets get to you, your device arranges them ac-
cording to the rules of the protocols. It’s kind of like putting
together a jigsaw puzzle. The end result is that you obtain the
requested information.

This holds true for other kinds of files as well. When you
send an e-mail, it gets broken into packets before zooming across
the Internet. Phone calls over the Internet also convert conversa-
tions into packets using the voice over Internet protocol (VoIP).
We can thank network pioneers like Vinton Cerf and Robert Kahn
for these protocols — their early work helped build a system that’s
both scalable and robust.

That’s how the Internet works in a nutshell. As you look closer
at the various devices and protocols, you’ll notice that the pic-
ture is far more complex than the overview we’ve given.

(By Jonathan Strickland )

Essential vocabulary (3)

Words
according (to) prep header n remain v
arrange v look (for) v robust adj
convert v necessarily adv scalable adj
eventually adv notice v type (in) v
footer n overview n various adj
go down v packet n ISP
VoIP
Word Combinations
to route (direct) the request to put together a jigsaw puzzle
to get to the destination to hold true
congested area in a nutshell
EXERCISES

1. Find in part 3 of text 1 English equivalents for the follow-
ing words and phrases:

HaIIPaBJIATH 3aIIPOC; B UTOTE (B KOHIIE KOHIIOB); MCKATh COBIIA-
JIeHIe; HaXOAUTh COBIIAJeHNe; CO3aBaTh IeIbHEIN (Daiia; BLHIOU-
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PaTh TOT K€ CaMBbIif MapUIPYT; HAUMeHbIIIee COTPOTUBIIEHNE; 0~
OupaThCs 10 MeCTa HasHAUEeHUs; 00XOMUTD IePerpyKeHHble yua-
CTKU; KOHEUHLIY Pe3yIbTaT; Ipeo0pasoBhIBATh; HAIEKHAA CUCTe-
Ma; JaBaTh obIree mpejcTaBiaeHue (0030p).

2. Transcribe and learn to read the following words:
eventually, header, entire, necessarily, feature, multiple,
congested, robust.

3. Write the Past Indefinite and the Past Participle of the
verbs:

open, connect, route, come, tell, respond, remain, arrange,
put, convert, thank, build, notice, give.

4. Find in part 3 of text 1 synonyms to the following words
and word combinations:

ultimately, to aim, certainly, characteristic, overcrowded, to
stay, whole, to collapse, part, to organize, to receive, to change,
sturdy, to construct, briefly, intricate.

5. Write the expansions of the following abbreviations and
learn them:
ISP, VoIP.

6. Circle transitional markers and find the words they refer
to (see Language Focus 2 in Unit 2). Translate the passages in
writing.

A) Packets are parts of a file that range between 1,000 and
1,500 bytes. Packets have headers and footers that tell compu-
ters what’s in the packet and how the information fits with other
packets to create an entire file... Packets don’t necessarily all take
the same path — they’ll generally travel the path of least resi-
stance.

B) That’s an important feature. Because packets can travel
multiple paths to get to their destination, it’s possible for in-
formation to route around congested areas on the Internet. In
fact, as long as some connections remain, entire sections of
the Internet could go down and information could still travel
from one section to another — though it might take longer than
normal.
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7. Answer the following questions using the information
from part 3 of text 1.

1. Where does our computer send an electronic request when
we connect to the Web site? 2. What does DNS look for? 3. What
will happen if it doesn’t find a match? 4. What are packets?
5. What do packets have? 6. Is it necessary for packets to take
the same path? 7. What happens when the packets get to us?
8. Who can we thank for these protocols?

8. Look through part 3 of text 1 and mark the statements as
true (T) or false (F). If you think a statement is false, change it
to make it true.

1. When we open our Web browser and connect

to the Web site, our request goes first to the DNS.

2. DNS looks for a match for the domain name we’ve typed in.

3. Packets are parts of a file that range between 4,000

and 4,500 bytes.

4. Packets have only headers that tell computers what’s

in the packet.

5. The important feature concerning packets

is that they generally travel the path of least resistance.

6. It’s possible for information to route around congested

areas on the Internet.

7. Arranging the packets according to the rules

of the protocols can be compared to putting together

a jigsaw puzzle.

8. Phone calls over the Internet are never

converted into packets.

o o o o oo

9. Make summary of part 3 of text 1 using opening phrases
on pages 336—337.

10. Read the text and insert articles where necessary.
What is the future of the Internet in your opinion? Write
down your ideas in 5—7 sentences.

What is the future of the Internet?

... Internet is just ... few decades old, but in that short span
of ... time it has experienced significant changes. It grew out of a
hodgepodge of ... independent networks into ... global entity. It
serves as ... platform for business, communication, entertainment
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and education. And you can connect to this enormous network
through dozens of ... different devices.

What’s next? When you can call up minute trivia about ...
most obscure subject you can think of with ... couple of taps
on ... smartphone screen, where else can you go? ... answer isn’t
entirely clear, but ... possibilities are exciting.

One thing that seems certain is that ... data transmission
speeds will increase globally. According to Akamai Technologies,
which publishes ... quarterly state of ... Internet report, ... av-
erage global data transmission speed in late 2009 was 1.7 mega-
bits per second. Compare that to ... record for data transmis-
sion speed set by ... Bell Labs: 100 petabits per ... second. That’s
equivalent to 100 billion megabits per second. At that speed, you
could transmit 400 DVDs worth of data every second.

That’s ... enormous gap between what’s currently possible and
what’s commercially available. But as time passes, ... costs of
producing ultra-high-speed networks will decrease. Eventu-
ally, ... average consumer will be able to download ... high-defi-
nition movie in ... second or play cloud-based video games
without ... hint of lag.

Even as wired connections reach unprecedented speeds, wire-
less technology continues to evolve. Technologies like LTE and
WiMAX give us ... ability to access ... Internet wirelessly at ...
speeds comparable to broadband connections. It also opens ...
doors for portable devices like smartphones, laptops and tablets
to plug into ... Internet without ... need for wires.

We believe that ... Internet will be faster and more perva-
sive. What else might ... future hold?

(By Jonathan Strickland )

11. Read the text and choose the correct word for each
number.
Think of a suitable title for the text.

* k%

The Internet is robust. It’s not (1) ... upon a single machine
or cable. It’s a network made up of other computer networks. It
spans the globe. Connections cross over continents, under oceans
and through space via satellites. And as the Internet has grown,
so has our (2) ... upon it.
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Connections across the Internet are (3) ... When you (4) ...
your computer to contact another machine on the Internet, the
data could cross one of millions of pathways. Whenever you down-
load a file, the file comes to your machine in (5) ... data packets
that travel across the Internet. The packets don’t all take the
same path — the traffic routes are (6) .... If a (7) ... connection is
damaged or (8) ..., the data can follow a (9) ... path to reach your
machine.

(By Jonathan Strickland )

1. a) dependence; b) dependent; ¢) depend; d) dependable.

2. a) dependably; b) dependability; ¢) dependence; d) dependent.
3. a) flex; b) flexible; c) flexibility; d) flexibly.

4. a) usability; b) useful; c) usable; d) use; e) usage; f) user.
5. a) electronic; b) electronics; c) electron; d) electronically.
6. a) dynamics; b) dynamically; ¢) dynamic; d) dynamicize.
7. a) particularly; b) particularity; c) particular; d) particularize.
8. a) unresponsible; b) unresponsive; ¢) unresponsiveness.
9. a) difference; b) differentiate; c) differ; d) different; e) diffe-

12. Translate the following text into English.
Kro mpuayman Uarepuer?

K cosganuio lnTepHETA UEIOBEUECTBO IILJIO AOJITHE TOABI, 130~
Operas HOBbIe U HOBbIE CPeJCTBA CBI3U: n300peTeHue Tejerpada
(1836); mepBbIii aTIaHTUUECKUIT Ka0eJIhb IJII CBA3M MEXK Y KOHTHU-
Hearamu (1858); nsobperenue remedona (1876).

Cuuraercs, UTO HAYaJIO ITUM HCCIELOBAHUAM IIOJIOMKIUII TOK-
Top JIukauzep, HasHaueHHBIN B 1962 rogy riaaBoii IpoeKTa mc-
M0JIb30BAHUSA KOMIIbIOTEPHBIX TeXHOJIOIUH B BOGHHBIX meiax. Ox
MPUBJIEK K MCCJIEeJOBAHUAM UYaCTHBLIE HeBOEHHBbIE (GDUPMBI U YHU-
BepCUTETHI, 010:KuB Hauaio ARPANET. IlepBsiii « pasroBop» II0
KOMIIBIOTEPHOI ceTu cocTosica B 1969 rogy Mme:xay YHuBepcuTe-
ToMm Jloc-Anmxeneca, CToHAGOPACKUM HCCIENOBATEIBCKUM WH-
crutrytoM u Y HuBepcurteramu Canta Bap6apsr u FOTHI.

Ilnau 6511 OecmpetieeHTHRIM: Ipodeccop Kiaetirpok us Jloc-
AHpKeseca co CBOUMHU CTYAEHTAMU HAAESJICH BOUTH B KOMIIBIO-
rep Crar(opaa 1 mepesaTh B HETO HEKOTOPEIE HaHHbIe. OHU Haua-
JIY [IeYaTaTh Ha KJIaBUATYPe CJI0BO login u 1m0 Tejaed)OHY CJIeIUIIN,
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BUAAT Ju Kosuteru u3 CtoHdopaa sty OYKBEI Ha MoHUTOpPE. OHHI
yenerHo nepenaau 0yksel L u O. Korga onu HaneuaTaau 0yKBy G,
CHCTeMa CBA3Y BHIIILIA M3 CTPOS, & PEBOJIIONINA B CBA3U HAYAJIACh.

K 1971 roxy 65lia co3maHa ceTh ¢ 23 M0JIb30BATEISIMU B pas-
ueIX KoHIax CIITA. B 1972 rogy suepBsie ARPANET 6bl1a mpo-
IeMOHCTPHpOBaHa nepes nybaukoii. B 1973 rogy kK ceTu mozcoe-
IVUHUINCH Y HUBEPCUTETCKUI KoJutemk B Jloumoue u I'ocymaper-
BeHHBIE cIy:K0bI B HopBernu; Hauaiu pasBUBAThCA U CO3TAHMSA
Wurepuera; nsodbperer e-mail.

B 1977 rogy umcio moin3oBareseit Murepuera gocturio 100,
B 1984 — 1000, B 1986 roxy ux 6sL10 yoxe 6oabire 5000, 8 1989 —
6osee 100 000. B 1991 roxy B IITEPHe 6b11 peann3oBaH IPOEKT
World Wide Web (WWW). B 1997 rogy HacuUTHIBAJIOCH ViKe
19,5 MUILINOHOB OJIb30BaTe el ceTu IHTepHET.

(«AHpOpMaAYUOHHbIE MEXHOAOZUUY,
www.information-technology.ru)

LANGUAGE FOCUS 3

WORD FORMATION: PREFIXES

It is possible to guess the meanings of unfamiliar words in
the text you are reading if you know the ways English words are
generally formed. In English new words are usually formed with
the help of prefixes and suffixes. An English word can be divided
into three parts:

prefix stem suffixes

Prefix comes before the stem. For example, the prefix re-
(meaning «do again») in a word like retransmit (meaning «to
transmit once more»). Suffix is attached to the end of the stem.
For example, the suffix —er (meaning «someone who») in a word
like sender («a person who sends»).

Suffixes change the word from one part of speech to another.
For example, if we add —ly to the adjective sufficient, we’ll have
the adverb sufficiently. Prefixes usually change the meaning of
the word. For example, in- changes a word to the negative. In-
compatible means «not capable of being used together» or «con-
flicting with each other».
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Let us now consider some prefixes, their usual meanings, and
how they change the meanings of English words.

Prefixes
Negative . ) Time and
and positive Size Location order Number
un- inter- ro- -
semi- super- p !
non- o ante- bi-
; mini- trans-
o micro- ox- fore- hex-
dis- post- oct-
extra- .
re- ; multi-
peri-

13. Study these tables. Try to find additional examples, us-
ing your dictionary if necessary.

1. Negative and positive prefixes:
Prefix Meaning Examples
Negative | un- unmagnetized
in- incomplete
im- not impossible
il- illegal
ir- irregular, irrelevant
non- not connected with non-programmable
mis- misdirect
mal- } bad, wrong malfunction
. oppsite feeling disagree
dis- - : !
oppsite action disconnect
anti- against antiglare
de- reduce, reverse demagnetize, decode
under- too little underestimate
Positive | re- do again reorganize
over- too much overload
2. Prefixes of size:

Prefix Meaning Examples
semi- half, partly semiconductor
equi- equal equidistant
mini- small minicomputer
micro- very small microcomputer
macro- } large, great macroeconomics
mega- megabyte
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3. Prefixes of location:

Prefix Meaning Examples
inter- between, among interface, interactive
super- over supersonic
trans- across transmit, transfer
ex- out exclude, extrinsic
extra- beyond extraordinary
sub- under subschema
infra- below infrared
peri- around peripheral

4. Prefixes of time and order:

Prefix Meaning Examples
ante- } before antecedent
pre- prefix
prime- first primary, primitive
post- after postdated
retro- backward retroactive

5. Prefixes of numbers:

Prefix Meaning Examples
semi- half semicircle
mono- one monochromatic
bi- two binary
tri- three triangle
quad- four quadruple
penta- five pentagon
hex- siX hexadecimal
sept(em)- seven September
oct- eight octal
dec- ten decimal
multi- many multiplexor

6. Other prefixes:
Prefix Meaning Examples
before, in advance | program
pro- { forward progress
auto- self automatic
58;1- } together, with ggﬁ)r]lrgci?ate
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14. Read the following sentences and circle the prefixes. De-
cide what the prefixes mean. Refer back to the table if you need
help.

1. The progress in semiconductor technology led to the devel-
opment of the integrated circuit, which was discovered due in 1958.

2. You can maximize your chances of finding a job if you are
bilingual or even trilingual.

3. The multiplexor was not working because someone had dis-
connected it by mistake.

4. Your pay rise is retroactive to the beginning of June and
you will receive a biannual bonus.

5. After you transfer text using the “cut and paste” feature,
you may have to reformat the text you have inserted.

6. If a printer malfunctions, you should check the interface
cable.

7. Peripheral devices can be either input devices (such as key-
boards) or output devices (such as printers).

8. Improper installation of the antiglare shield will make it
impossible to read what is on the screen.

9. A computer can replace people in dull, uninteresting tasks,
but it works according to the instructions given to it.

10. As the results are irregular, the program will have to be
rewritten.

11. The protocols provide both the method and a common lan-
guage for machines to use to transmit data.

12. The various machines would be unable to understand one
another without a common set of protocols.

13. The octal and hexadecimal systems are number systems used
as a form of shorthand in reading groups of four binary digits.

14. Floppy disks are inexpensive and reusable.

15. Computer systems remain vulnerable to the entry by hu-
mans of invalid data.

15. Fill in prefixes from the following list.

auto de dec inter
maxi mega micro mini
mono multi semi sub
bi ex
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1. When the user and the computer are in active communica-
tion on a graphics system, we refer to this as ...active graphics.

2. The introduction of ...conductor technology revolutionized
the computer industry.

3. A ...byte equals approximately one million bytes.

4. Once you finish your program, you will have to test it
and ... bug it to remove all the mistakes.

5. ... script is a character or symbol written below and to the
right of a number or letter, often used in science.

6. If a computer system has two or more central processors
which are under common control, it is called a ... processor system.

7. The ... imal system is a number system with a base of 10.

8. Most people prefer a color screen to a ... chrome screen.

9. Data are stored in secondary storage in the same ... nary
code as in main storage.

10. Input and output units link the computer to its ... ternal
environment.
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QuUIZ 2

It’shard tobelieve that only about 10 to 15 years ago the Internet
was a strange new world. And now it’s impossible to imagine life
without it. We can’t even remember how we booked hotel rooms
way back then — or kept in touch with people. Can you imagine
trying to write a term paper without the Internet? You might prac-
tically live your life on the Internet, but how much do you really
know about it? Before reading text 2 test your knowledge here.

1. Al Gore invented the Internet.

a) fact

b) fiction

c¢) almost fiction: It was actually Tipper. Shhhh, don’t tell.

2. About a quarter of the world’s population uses the Internet.

a) fact

b) fiction

¢) almost fiction: About a quarter of the people on Earth use
computers, but they don’t all have Internet access.

3. As of June 2009, there were about 18 million domain
names in existence.

a) fact

b) fiction

c¢) almost fiction: There are 180 million domain names out
there.

4. One of the most important predecessors of the Internet
was a network called NETLINX. It started in 1979 with a con-
nection between Harvard and MIT.
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a) fact

b) fiction

c¢) almost fiction: The schools were Yale and Princeton.

5. The Samsung i5000, which came out in 1996, was the first
cell phone with Internet access.

a) fact

b) fiction

c¢) almost fiction: Right year, but it was the Nokia 9000 Com-
municator.

6. The first widely used Web browser was called Mosaic,
which was introduced in 1993.

a) fact

b) fiction

c¢) almost fiction: Mosaic rolled out in 1989.

7. March 10, 2000, is the date of the infamous dot—com
«bubble burst».

a) fact

b) fiction

¢) almost fiction: It was May 10, 2000.

8. After July 1, 2009, all computers sold in China will come
with software that won’t allow users to type sexual keywords.

a) fact

b) fiction

c) almost fiction: True, but it also blocks other stuff, like
anti-government sites and anything related to the Tiananmen
Square protests.

9. By some estimates, «cyberslacking» costs companies
around the world $1 billion a year.

a) fact

b) fiction

¢) almost fiction: It’s more like $10 billion a year — yikes.

10. If you forward this quiz to 10 of your friends in the next
10 minutes, Bill Gates will give you a free trip for two to Disney
World!

a) fact

b) fiction

¢) almost fiction: You’ll actually get a $25 gift certificate to
the Gap!

(To find correct answers to this quiz, see pages 330—-331)

«39.



UNIT 4

TEXT 2

INTERNET INFRASTRUCTURE

PART 1. INTRODUCTION
TO THE INTERNET INFRASTRUCTURE

One of the greatest things about the Internet is that nobody
really owns it. It is a global collection of networks, both big and
small. These networks connect together in many different ways
to form the single entity that we know as the Internet. In fact,
the very name comes from this idea of interconnected networks.

Sinceitsbeginning in 1969, the Internet has grown from four
host computer systems to tens of millions. However, just because
nobody owns the Internet, it doesn’t mean it is not monitored and
maintained in different ways. The Internet Society, a non-profit
group established in 1992, oversees the formation of the poli-
cies and protocols that define how we use and interact with the
Internet.

In this article, you will learn about the basic underlying struc-
ture of the Internet. You will learn about domain name servers,
network access points and backbones. But first you will learn
about how your computer connects to others.

PART 2. THE INTERNET:
COMPUTER NETWORK HIERARCHY

Every computer that is connected to the Internet is part of a
network, even the one in your home. For example, you may use
a modem and dial a local number to connect to an Internet Ser-
vice Provider (ISP). At work, you may be part of a local area
network (LAN), but you most likely still connect to the Internet
using an ISP that your company has contracted with. When you
connect to your ISP, you become part of their network (Fig. 1).
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The ISP may then connect to a larger network and become part of
their network. The Internet is simply a network of networks.

Most large communications companies have their own dedi-
cated backbones connecting various regions. In each region, the
company has a Point of Presence (POP). The POP is a place for
local users to access the company’s network, often through a lo-
cal phone number or dedicated line. The amazing thing here is
that there is no overall controlling network. Instead, there are
several high-level networks connecting to each other through
Network Access Points or NAPs.

Here’s an example. Imagine that Company A is a large ISP.
In each major city, Company A has a POP. The POP in each city is
arack full of modems that the ISP’s customers dial into. Company A
leases fiber optic lines from the phone company to connect the POPs
together.

Imagine that Company Bis a corporate ISP. Company B builds
large buildings in major cities and corporations locate their
Internet server machines in these buildings. Company Bissuch a
large company that it runs its own fiber optic lines between its
buildings so that they are all interconnected.

In this arrangement, all of Company A’s customers can talk
to each other, and all of Company B’s customers can talk to each

T3 Line, | NAP
ISP
Conventlonal Phone, | POP - I
Digital Subscriber, T1

or Cable Modem Line : Line

b ) : -
. . = Ly i = ,,—\3 __ ;
SN T K]
- :
g;'"_ ‘-I!il"
Home Business

Fig. 1
When you connect to the Internet, your computer becomes part of a network
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other, but there is no way for Company A’s customers and Com-
pany B’s customers to intercommunicate. Therefore, Company A
and Company B both agree to connect to NAPs in various cities,
and traffic between the two companies flows between the net-
works at the NAPs.

In the real Internet, dozens of large Internet providers inter-
connect at NAPs in various cities, and trillions of bytes of data
flow between the individual networks at these points. The Internet
is a collection of huge corporate networks that agree to all inter-
communicate with each other at the NAPs. In this way, every
computer on the Internet connects to every other.

Essential vocabulary (1), (2)

Words
amazing adj hierarchy n monitor n, v
come (from) v huge adj non-profit adj
contract (with) v infrastructure n overall adj
conventional adj intercommunicate v oversee v
customer n interconnected adj own v
dedicated adj lease (to/from) v rack n
define v locate v LAN
dial (up) v maintain v NAP
entity n major adj POP

flow (about traffic) v mean v

Word Combinations

to connect in many different ways to access smth. through smth.
to form the single entity dedicated line

to interact with the Internet to talk to each other
underlying structure high-level network
computer network hierarchy individual network

to dial a local number corporate network

to be (become) part of smth.

EXERCISES

1. Find in parts 1 and 2 of text 2 English equivalents for the
following words and phrases:

HUKTO B IefCTBUTEIBLHOCTH He ByiajieeT VIHTepHETOM; COBOKYII-
HOCTB CeTell BO BCEM MUpE; eANHOe [eJI0e; CACIUTD 38 CO3MaHNEeM
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HOPM ¥ IIPOTOKOJIOB; HEKOMMeEPUEeCKasa OPraHu3alius, YUpe:KIeH-
Hag B 1992 rogy; mudpoBas aboHeHTCKAaA JUHNS; OOLIYHAS TeJe-
(hoHHAS TUHUS; TOAKIOUATHCI K 60JIbINeH I0 pa3Mepy CeTH; BbI-
IeJIeHHASA JIMHUS; TOUKA JOCTYIa K CeTH; KPYIHBIN IIOCTABIUK
yeayr MHTepHeTa; cTeIaXK, IOJHOCTHIO 3aCTaBJIeHHBIN MomeMa-
Mu; 6parh B apeHJy ONTHUKO-BOJOKOHHLIE JUHNHN Y TeJe(POHHOMK
KOMIIaHUY; KOPIOpaTuBHLIA VHTepHeT-IIpoBaiifiep; pasMelaTh
cepBephbl B 9TUX 3MaHUAX; COETUHATH CBOM COOCTBEHHBIE OITUKO-
BOJIOKOHHBIE JIMHUN MEKJY CBOMMU 3JaHUAMM; B 9TOH CXeMe; HeT
HUKAaKOT0 CIIoco0a; coryalraTbesa; MHOKECTBO KPYIHbIX MHTep-
HeT-IIPOBaiIePOB COENUHAIOTCI B TOUKAX JOCTYIIA K CETH; OTPOM-
Hble KOPIIOPATUBHLIE CeTH; TAKUM 00Pa3oM.

2. Transcribe and learn to read the following words:
infrastructure, maintain, society, hierarchy, lease, arrange-
ment, intercommunicate, major.

3. Give the Infinitive of:
owned, knew, came, begun, meant, oversaw, learnt, became,
had, built, ran, agreed.

4. Find in parts 1 and 2 of text 2 synonyms to the following
words and word combinations:

to possess, to originate from, to back up, uncommercial, to
found, to find out, to agree, universal, in exchange for, chief, to
hire, jointly, to place, client, isolated, massive.

5. Write the expansions of the following abbreviations and
learn them:
ISP, LAN, POP, NAP.

6. Match the words on the left with their definitions on the
right.

1. Infrastructure a) An organized system of labor and
material aids used to supply the needs
of the public.

2. Network b) A series of ordered groupings within
a system.

3. Backbone ¢) The basic structure of an organization,
system, etc.

4. Hierarchy d) A framework for holding, carrying,

or displaying a specific load or object.
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5. Service e) The set form in which data must be
presented for handling by a particular
computer configuration, esp. in the
transmission of information between
different computer system.

6. Rack f) A connecting route, passage, or link.

7. Protocol g) A large-capacity, high-speed central
section by which other network segments
are connected.

8. Communication h) A system of interconnected computer
systems, terminals, and other equipment
allowing information to be exchanged.

7. Circle transitional markers and find the words they refer
to (see Language Focus 2 in Unit 2). Translate the passages in
writing.

A) Since its beginning in 1969, the Internet has grown from
four host computer systems to tens of millions. However, just
because nobody owns the Internet, it doesn’t mean it is not moni-
tored and maintained in different ways. The Internet Society, a
non-profit group established in 1992, oversees the formation of
the policies and protocols that define how we use and interact
with the Internet.

B) At work, you may be part of a local area network (LAN),
but you most likely still connect to the Internet using an ISP that
your company has contracted with.

C) Imagine that Company A is alarge ISP. In each major city,
it has a POP. The POP in each city is a rack full of modems that
the ISP’s customers dial into. Company A leases fiber optic lines
from the phone company to connect the POPs together.

8. Answer the following questions using the information
from parts 1 and 2 of text 2.

1. Who really owns the Internet? 2. How much has the
Internet grown since its beginning in 1969? 3. Who oversees the
formation of the policies and protocols that define how we use
and interact with the Internet? 4. What do we connect to when,
for example, we use a modem and dial a local number? 5. What do
large communications companies have in each region? 6. What
is POP? 7. How are the high-level networks connected to each
other? 8. How does the POP in each city look like?
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9. Look through parts 1 and 2 of text 2 and mark the state-
ments as true (T) or false (F). If you think a statement is false,
change it to make it true.

1. The Internet is a local collection of small networks.

2. The Internet Society, a commercial company established

in 1973, oversees the formation of policies and protocols.

3. When you connect to your ISP, you become part

of their network.

4. The POP is a place where local users can pay for

the Internet provided by their ISP.

5. Instead of one overall controlling network, there are several
high-level networks connecting to each other through NAPs.
6. An imaginary Company A leases fiber optic lines from

the phone company to connect the POPs together.

7. In this arrangement, there are a lot of ways for Company A’s
customers and Company B’s customers to intercommunicate.
8. In the real Internet, only some large Internet providers
interconnect at NAPs.

o o o o o o o o

10. Make summary of parts 1 and 2 of text 2 using opening
phrases on pages 336—337.

11. Read the text and fill in prepositions or adverbs where
necessary.

a) Provide definitions to the words in bold type.

b) Summarize the text.

The Internet’s Owners

So who actually owns the Internet? There are two answers ...
this question:

Nobody

Lots ... people

If you think ... the Internet as a unified, single entity, then
no one owns it. There are organizations that determine ... the
Internet’s structure and how it works, but they don’t have any
ownership over the Internet itself. No government can lay
claim ... owning the Internet, nor can any company. The Internet
is like the telephone system — no one owns the whole thing.

. another point of view, thousands ... people and organiza-

tions own the Internet. The Internet consists ... lots of different
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bits and pieces, each of which has an owner. Some of these own-
ers can control ... the quality and level ... access you have ... the
Internet. They might not own the entire system, but they can
impact ... your Internet experience.

The physical network that carries Internet traffic ... different
computer systems is the Internet backbone. ... the early days of
the Internet, ARPANET served as the system’s backbone. Today,
several large corporations provide ... the routers and cable that
make ... the Internet backbone. These companies are upstream
Internet Service Providers (ISPs). That means that anyone who
wants to access ... the Internet must ultimately work ... these
companies, which include:

UUNET;

Level 3;

Verizon;

AT&T;

Qwest;

Sprint;

IBM.

Then you have all the smaller ISPs. Many individual consum-
ers and businesses subscribe ... ISPs that aren’t part ... the Internet
backbone. These ISPs negotiate ... the upstream ISPs ... Internet
access. Cable and DSL companies are examples ... smaller ISPs.
Such companies are concerned ... what the industry calls the last
mile — the distance ... the end consumer and Internet connectivity.

(By Jonathan Strickland )

12. Choose the best word from each pair in italic type in
brackets.

What’s the difference between the Web and the internet?

Some people think that the internet and the Web are the same
thing, but in fact they are different. The internet (often called
simply «the net»)is a global (network/net ) of interconnected com-
puters. These computers communicate with each other (over/
through ) existing telecommunications networks — principally,
the telephone system. The Word Wide Web (usually known as
just «the Web») is the billions of web pages that are stored on
large computers called web (servers/services ).
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To (see/access) the web, you need a computer and a modem.
You then connect over your telephone line to an internet service
(port/provider) (ISP), which sends your request to view a par-
ticular web page to the correct web server.

Websites are not the only service available on the internet. It
is also used for many other functions, including sending and re-
ceiving email, and connecting to newsgroups and (discussion/
talking ) groups.

You could say that the internet is a system of roads, and web
pages and emails are types of traffic that travel on those roads.

13. Translate the following text into English.

Toukra IIPUCYTCTBUA

Touka npucyrcrBusa (POP) — mecTo pacmosioxxenus 060pya0-
BaHUsA olepaTopa cBA3U (IIpoBaiiiepa), K KOTOPOMY BO3MOIKHO
TIOAKJIIOUEHYE KJINEHTOB.

0O6e1ur0 POP — 9T0 y3es cBS3M MM JATalleHTpP, BO3MOKHO,
OT/e/IbHAS eIUHUIA KOMMYHUKAIIMOHHOIO 000PYIOBAHNUS, BBIHE-
ceHHasdA 6JIMKe K MeCTy KOHITEHTPAIlUY TOTeHITNaIbHBIX KJINEeHTOB,
Hampumep, B oucHoe 3nanue. [JaHHBIH TePMUH IPUMEHSIETCSA IPU
ITAHUPOBAHUY CeTell mepefaun JaHHBIX U PacyeTe UX CTOMMOCTH.
OG6BIYHO IIpOBAaiifiep, OKA3LIBAIOIINN YCIYTH M0 MOIKIIOUEHNIO K
CeTH WJIU Tepefade JaHHBIX, YKa3bIBAeT CTOMMOCTEL CBOUX YCIYT
UMEHHO B TOUKe IPUCYTCTBUA. [[JI oIpeaeseHus ke II0JTHOM CTOM-
MOCTH CJIEJTYEeT YUeCTh IIOCTPOeHUe (apeH 1Y) U SKCILTyaTaInio Ka-
HaJia CBA3Y OT TOUKHU MIPUCYTCTBUA 10 000PYJ0BaHUA KJINEHTa (TaK
Ha3bIBaEMOI, mocaeaHel Muan). [loaToMy pu mIaHUPOBAHUY Ce-
Tel TeppUTOPUATBLHOE PACIIONIOMKEHe TOUeK IPHUCYTCTBHUS Pa3aIny-
HBIX IPOBAMIEPOB UMEET He MeHbIllee 3HAUeHNe, YeM CTOMMOCTb 1
TeXHUYECKUE XapPaKTePUCTUKHY UX YCIAYT.

(«AHpOpMaAyUOHHbLE MEXHOAOZUUY,
www.information-technology.ru)

LANGUAGE FOCUS 4

WORD FORMATION: SUFFIXES

We already know how prefixes can change the meaning of a
word. Let us now consider some suffixes, their usual meanings,
and how they change the meanings of English words.
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Suffixes

Nouns Verbs Adjectives Adverbs
-ance -ize ?l?llg
-ence -ate -less
-or ;
-fy -ic ly
_er .
st -en ical
-ness -ify -ish
-ive

14. Study these tables. Try to find additional examples, us-
ing your dictionary if necessary.

1. Noun-forming suffixes:
Suffix Meaning Examples
-ance state performance
-ence quality of independence
er. -or a person who programmer, operator
’ a thing which compiler, accumulator
-ist, -yst a person who typist, analyst
-ian pertaining to electrician
-tion, -ation the act of compilation
-ness condition of readiness
-ion action/state conversion
-ing activity multiplexing
-ment state, action measurement
-ity state, quality electricity
-ism condition/state magnetism
-dom domain/condition freedom
-ship condition/state ];C)zﬁ%g?ss}}:;g’
2. Verb-forming suffixes:
Suffix Meaning Examples
:;Zt%/—ise g%%%l;ingctivate,
ify to make calculate
en simplify
harden, widen
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3. Adverb-forming suffix:

Suffix Meaning Examples
electronically,
-ly in the manner of logically,
comparably, helpfully
4. Adjective-forming suffixes:
Suffix Meaning Examples
-al computational, logical
-ar having the quality circular
-ic o magnetic, automatic
-ical electrical
-able capable of Comparable
-ible being divisible
-ous like, full of dangerous
-ful characterized by helpful
-less without careless
-ish like yellowish
-ed having the quality Computed
-ive of interactive
Notes:

A) Words ending in -ing are formed from verbs. The -ing form may be used
as a noun, part of a noun phrase, or part of a verb.

Examples:

1. Programming is an interesting job. (noun)

2. Programming in C is interesting. (part of noun phrase)

3. He is working as a programmer. (part of verb)

B) Words ending in -s may be nouns or verbs. The ending -s in a noun de-
notes the plural form. The ending -s in a verb is used with third person
singular (he, she, it) in the Present Simple Tense.

Examples:

1. The Word Wide Web is the billions of web pages that are stored on large
computers called web servers. (plural form of nouns)

2. This network crisscrosses the globe and even extends into space. (verbs
with third person singular)

15. Read the following sentences and mark the suffixes.
Underline the stem if it can be used on its own. The first one has
been done for you.

1. A programmer designs, writes, and tests programs for per-
forming various tasks on a computer.

2. Electronic devices are widely used in scientific research
and industrial designing.

3. A computer is a machine with an intricate network of elec-
tronic circuits that operate switches or magnetize tiny metal
cores.
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4. Another important achievement in developing computers
came in 1947.

5. We have found that operators who have the freedom to
take short breaks during the day greatly improve their perfor-
mance.

6. The number of shipments will increase over the coming
months.

7. We decided to computerize the entire plant to give each
division more independence.

8. There are times when a computer seems to operate like a
mechanical “brain”, but its achievements are limited.

9. Turning your office into a paperless environment may be
expensive at the beginning but can produce big savings in the
long run.

10. Software developers are producing increasingly sophis-
ticated applications for a growing global market.

11. The flexible approach to data transfer is part of what
makes the Internet such a powerful tool.

12. The server responds by sending the requested file in a
series of packets.

13. Laser printers are preferable to other types of printing
devices because of their speed and quietness.

14. Spooling is a way of storing data temporarily on disk or
tape until it can be processed by another part of the system.

15. A systems analyst studies organizational systems and
decides what action needs to be taken to maximize efficiency.

16. Charles Babbage, a gifted English mathematician, pro-
posed to build a general-purpose problem-solving machine.

17. Many technical developments of electronic digital com-
puters took place in the 1940s and 1950s.

18. The microcomputer we have purchased does not have a
FORTRAN compiler. It is programmable in BASIC only.

19. The contribution of John von Neumann was particularly
significant.

20. The data, once entered, are organized and stored in suc-
cessively more comprehensive groupings.

Now, for each word that has a suffix, indicate what part of
speech the word is (e.g. noun, verb, etc.).
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UNIT 7

PART 3. THE FUNCTION
OF AN INTERNET ROUTER

All of these networks rely on NAPs, backbones and routers to
talk to each other. What is incredible about this process is that a
message can leave one computer and travel halfway across the
world through several different networks and arrive at another
computer in a fraction of a second!

The routers determine where to send information from one
computer to another. Routers are specialized computers that send
your messages and those of every other Internet user speeding to
their destinations along thousands of pathways. A router has two
separate, but related, jobs:

It ensures that information doesn’t go where it’s not needed.
This is crucial for keeping large volumes of data from clogging
the connections of «innocent bystanders».

It makes sure that information does make it to the intended
destination.

In performing these two jobs, a router is extremely useful in
dealing with two separate computer networks. It joins the two
networks, passing information from one to the other. It also pro-
tects the networks from one another, preventing the traffic on
one from unnecessarily spilling over to the other. Regardless of
how many networks are attached, the basic operation and func-
tion of the router remains the same. Since the Internet is one
huge network made up of tens of thousands of smaller networks,
its use of routers is an absolute necessity.
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PART 4. INTERNET BACKBONE

The National Science Foundation (NSF) created the first high-
speed backbone in 1987. Called NSFNET, it was a T-1 line that con-
nected 170 smaller networks together and operated at 1.544 Mbps
(million bits per second). IBM, MCI and Merit worked with NSF
to create the backbone and developed a T-3 (45 Mbps) backbone
the following year.

Backbones are typically fiber optic trunk lines. The trunk
line has multiple fiber optic cables combined together to increase
the capacity. Fiber optic cables are designated OC for optical car-
rier, such as OC-3, OC-12 or OC-48. An OC-3 line is capable of
transmitting 155 Mbps while an OC-48 can transmit 2,488 Mbps
(2.488 Gbps). Compare that to a typical 56K modem transmit-
ting 56,000 bps and you see just how fast a modern backbone is.

Today there are many companies that operate their own high-
capacity backbones, and all of them interconnect at various NAPs
around the world. In this way, everyone on the Internet, no mat-
ter where they are and what company they use, is able to talk to
everyone else on the planet. The entire Internet is a gigantic,
sprawling agreement between companies to intercommunicate
freely.

Essential vocabulary (3), (4)

Words
agreement n designate v necessity n
attach v determine v protect v
capacity n ensure v regardless adv
clogv freely adv spill over v
compare v gigantic adj Mbps
crucial adj increase v NSF
deal (with) v incredible adj oC

Word Combinations

halfway across the world high-speed backbone

in a fraction of a second trunk line

to keep (prevent) from doing smth. optical carrier

to perform a job to be capable of doing smth.
intended destination high-capacity backbone
make it
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EXERCISES

1. Find in parts 3 and 4 of text 2 English equivalents for the
following words and phrases:

BCE 9T CETU 3aBUCAT OT ... ; JOCTUTATh IPYTOro KOMIILIOTepa
3a JIOJII0 CeKYHIBI; CIeINAJN3NPOBAHHBIE KOMIIBIOTEPHI; CAMOCTOS-
TeJbHEIE, HO CBA3AaHHBIE MEKIY COOO0I OIepaIluy; HeBUHHBINA CBHU-
IeTeNIb; oOpaThCA N0 HaMeUeHHOTO ajpecara; Ype3BBIUYaiiHO II0-
JIE3HBIN; N3INIIIHEe PACIIPOCTPAHEHME; He3aBIUCHUMO OT TOI'0, CKOJIb-
KO ...; OCHOBHEBI€ OTlepaIiuyl U GYHKIIUY MapIIPYyTU3aTOPa OCTAIOTCS
TEMH K€ CAMBIMH; JeCATKHU THICAY MEHBIINX II0 PasMepy CeTell;
0e3ycI0BHAA HEOOXOIUMOCTD; B CJIEYIOIIEM roy; IPOEKTHPOBATH
maructpaau T-3; MHOKeCTBO ONITUKO-BOJIOKOHHBIX Kabesei, 00b-
eIMHEHHBIX BMeCTe; B TO BpeMs (Toraa), Kak; CeroJHs CyIIecTBY-
eT MHOKeCTBO KOMIIAHWIT; coTIallleHre MexX Iy KOMIaHUAMU.

2. Transcribe and learn to read the following words:
rely, router, determine, crucial, unnecessarily, regardless,
national, science, increase (v), designated, gigantic, sprawling.

3. Give the Infinitive of:
relied, left, travelled, sent, kept, made, dealt, spilt, increased,
operated.

4. Find in parts 3 and 4 of text 2 synonyms to the following
words and word combinations:

to depend on, improbable, to abandon, to decide, a route, to
guarantee, a witness, to do business with, to connect, to defend,
identical, requirement, fund, to design, fast, to collaborate, to
enlarge, to parallel, regardless of, enormous, easily.

5. Write the expansions of the following abbreviations and
learn them:
NSF, NSFNET, Mbps, IBM, MCI, OC.

6. Match the words on the left with their definitions on the
right.
1. Router a) A device for connecting two computers by
a telephone line, consisting of a modulator that
converts computer signals into audio signals
and a corresponding demodulator.
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2. Pathway b) A route to or way of access to; way of reaching
or achieving something.

3. Destination  ¢) An institution supported by an endowment,
often one that provides funds for charities,
research, etc.

4. Traffic d) The smallest unit of information, indicating the
presence or absence of a single feature.

5. Foundation e) A device that allows packets of data to be moved
efficiently between two points on a network.

6. Capacity f) The aggregate volume of messages transmitted
through a communications system in a given period.

7. Modem g) The bit rate that a communication channel or
other system can carry.

8. Bit h) the predetermined end of a journey or voyage.

7. Circle transitional markers and find the words they refer
to (see Language Focus 2 in Unit 2). Translate the passages in
writing.

A) The routers determine where to send information from
one computer to another. Routers are specialized computers that
send your messages and those of every other Internet user speed-
ing to their destinations along thousands of pathways.

B) The router ensures that information doesn’t go where it’s
not needed. This is crucial for keeping large volumes of data from
clogging the connections of «innocent bystanders».

C) Backbones are typically fiber optic trunk lines. The trunk
line has multiple fiber optic cables combined together to increase
the capacity. Fiber optic cables are designated OC for optical car-
rier.

8. Answer the following questions using the information
from parts 3 and 4 of text 2.

1. What do all of these networks rely on to talk to each other?
2. How long does it take for a message to leave one computer and
travel halfway across the world through several different net-
works at another computer? 3. What do the routers do? 4. What
two jobs does a router have? 5. What organization created the
first high-speed backbone in 1987? 6. What was NSFNET? What
companies worked with NSF and developed a T-3 backbone?
7. What does the trunk line have to increase the capacity? 8. How
many bits per second is an OC-48 capable of transmitting?
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9. Look through parts 3 and 4 of text 2 and mark the state-
ments as true (T) or false (F). If you think a statement is false,
change it to make it true.

1. The routers determine where to send information from one

computer to another.

2. A router has three separate, unrelated jobs.

3. In performing its jobs, a router is absolutely useless in dealing

with two separate computer networks.

4. A router only joins the two networks, passing information

from one to the other, and doesn’t protect the networks.

5. The basic operation and function of the router remains

the same, no matter how many networks are attached.

6. The National Science Council created the first high-speed

backbone in 1987.

7. Backbones are usually fiber optic trunk lines.

8. An OC-3 line is capable of transmitting 2,488 Mbps.

ooo o o o oo

10. Make summary of parts 3 and 4 of text 2 using opening
phrases on pages 336—337.

11. Read the text and fill in suitable words from the box.
What Internet plan do you have? Why have you signed for
this Internet plan? Give your reasons.

amount, mobile, plans, technology, corporate, monthly,
prepaid, advantages, wirelessly, price, frequent, transmit,
modems, providers, conventional, charged, location

Prepaid Internet Plans

A basic ... Internet plan promises a set amount of minutes
for a certain ... . But it’s important to read the fine print. The ...
of minutes listed on the card or quoted in the plan depends on
your ... . For most U. S. prepaid Internet ..., you only get the
full amount of minutes if you’re dialing up through a local access
number within the contiguous United States and Canada (not
Hawaii or Alaska).

Let’s say you buy a prepaid Internet card that says 600 min-
utes for six dollars. Your actual number of minutes — or how
much you’re ... per minute — depends on where you’re dialing
from and whether you’re using a local access or toll-free number:
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e Local access numbers in the contiguous U. S. or Cana-
da = 600 minutes (one cent/min);

e Local access numbers in Alaska, Hawaii, Puerto Rico and Vir-
gin Islands = 300 minutes (2 cents / min);

e Toll-free from U. S. lower 48, Canada, Alaska, Hawaii, Puerto

Rico and Virgin Islands = 100 minutes (6 cents / min);

e Local access from international locations = 50 minutes

(12 cents / min).

There are also special international plans for ... travelers,
offering better rates for certain international locations.

In addition to individual prepaid Internet plans, you can also
sign up for group or ... plans. Corporate plans offer some ... for
businesses that want to supply employees with dial-up access while
away from the office:

e Pay-as-you-go plans with no ... charges;

o Lower domestic and international rates than individual plans;

e Web portals for managing accounts, real-time stats on min-
utes used;

e Billing organization by department or other groups;

e Flexibility for traveling employees.

Some prepaid Internet ... offer what they call prepaid «broad-
band». They claim to use special servers to speed up download
and upload speeds beyond the ... 56K dial-up modem. These are
not, in fact, true prepaid broadband connections, since they work
through the same dial-up ... . The providers make no claims to
the actual speed of their «broadband» service, other than it’s
faster than normal dial-up.

WiFi access is another service offered by a few prepaid
Internet providers. With prepaid WiFi, you can use some of your
minutes surfing ... from select WiFi hotspots. Generally, you pay
more per minute for this service.

In Europe, Australia and elsewhere, there’s also something
called prepaid mobile Internet. Prepaid ... Internet uses 3G mo-
bile devices like a BlackBerry, iPhone and other smartphones
as ... to connect a computer to the Internet. It resembles using a
cell phone as a modem, except that these devices can ... data at a
faster rate. Prepaid mobile is advertised as «broadband» since it
transmits at rates up to 115 kbps. Prepaid mobile Internet typi-
cally charges by the kilobyte or megabyte of data transferred.

(By Dave Roos)
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12. Write the information into the fields.

27/03/1965 e
Title Forename(: Surmname
213 Wood Street * 2. 3
Billing address
4044 5055 6066 7077 Line 1
Anne Mary Line 2
amj999@hotmail.com Lred
Town / City
Apartment 17 State! / Province / County?
Bellevue Apartments Zip Code! / Postcode?
Lancaster couriry
California | ddmmiyyyy
Jones Delivery address
Ms I different to billing address,
USA Card type
Card number
Visa Debit s
Daytime telephone number
CA 93539 (e ey} i
1661 999 0000 email address
confirm email address
IUSA 2United Kingdom

13. Translate the following text into English.

YacTHBIE IUIA ¥ OPTaHU3AI[UY UCIOJb3YIOT AJIA MOJKII0Ue-
HuA K MHTepHeTy pasHble THUIBI TeJIeKOMMYHMKAIMOHHBIX yC-
ayr — T-1, T-3, ananorossie Juauu, cayx6s1 DSL (mudposas
abouenTckas auHus), ISDN u KabeabHble MogeMbl. ITocTaBiu-
Ku yeayr MHTepHeTa (CepBUC-IPOBAiiIeDPhI) 00beAUHAIOT TPAdOUK
MHOJKECTBA [T0JIb30BaTe el U IePealoT ero o0 BEICOKOCKOPOCT-
HBIM JINHUAM B Maructpais Uurepuera. OHU TaKKe MOALEPIKU-
BalOT paboTy cepBEPOB U MapIIPpyTU3aTOPOB. CepBepPHI BHITIOIHA-
IOT caMble pa3HooOpasuble GYHKIMY, HAIIpUMep, 00pabaTeIBaAlOT
AJIEKTPOHHYIO IOUTY I0JIb30BAaTEJNEH U MPEJOCTABIAIOT YCIYTH
o pasmerrenuio Web-ctpaunuil. Kpome Toro, Ha cepBepax MOTYT
XPaHUTHCA PA3JUUYHBIE JaHHBIE, IPEIOCTABIAEMbIE TOCTABIIN-
KaMu wHQOpMAanuy, Takue Kak CIOPTUBHAA CTATUCTUKA MU
UTPHI.

(«dHpOpMaAYUOHHbIE MEXHOAOZUUY,
www.information-technology.ru)
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LANGUAGE FOCUS 5
ORGANIZING INFORMATION

The idea is usually developed in a group of related sentences
called a paragraph. In almost every paragraph there is one idea
that is more important than all the others. It is called the main
idea. As arule, the main idea of the paragraph is expressed at the
beginning.

Sample paragraph 1:

Broadband Internet refers to a data communication service that pro-

vides a connection to the World Wide Web through the use of a large

band of frequencies over a telephone link. Because of the availability

of alarge bandwidth, the information carrying capacity of this link is

much more than the traditional dial up connection. The data rates that

are available on a broadband connection are 5 to 6 times faster than

the traditional dial up connections.

In sample paragraph 1, the first sentence,

Broadband Internet refers to a data communication service
that provides a connection to the World Wide Web through the
use of a large band of frequencies over a telephone link,
expresses the main idea of the paragraph.

All the sentences expressing the main idea have a topic and
some information about the topic, for example:

Broadband Internet [topic] refers to a data communication ser-
vice that provides a connection to the World Wide Web through
the use of a large band of frequencies over a telephone link [about
the topic].

While you are reading, finding main ideas is very important,
but very often you need to understand details. And it is some-
times difficult to do. To easier understand details you should
think of them as growing out of the main idea. In sample para-
graph 1, there is a major detail growing out of the main idea.
Here it is:

Because of the availability of a large bandwidth, the informa-
tion carrying capacity of this link is much more than the tradi-
tional dial up connection.

A major detail often has minor details growing out of it. These
minor details give more information about a major detail. In sample
paragraph 1, we can find the following minor detail growing out
of the major detail:
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The data rates that are available on a broadband connection
are 5 to 6 times faster than the traditional dial up connections.

When you study, you often come across a paragraph that has
a lot of small details that you must understand and remember.
Breaking up a paragraph into its three elements: the main idea,
major details, and minor details will be helpful to understand
and remember what the paragraph is about.

Sample paragraph 2:

It is the incredible speed of computers, along with their memory ca-
pacity, which makes them so useful and valuable. Computers can solve
problems in a fraction of the time it takes man. For this reason, busi-
nesses use them to keep their accounts, and airline, railway, and bus
companies use them to control ticket sales. As for memory, modern
computers can store information with high accuracy and reliability. A
computer can put data into its memory and retrieve it again in a few
millionths of a second. It also has a storage capacity for as many as a
million items.

If you were to organize this paragraph into its three compo-
nents, it would look like this:

Main idea It is the incredible speed of computers,
along with their memory capacity, which
makes them so useful and valuable.

Major details Computers can Modern computers
solve problems can store information
much faster than with high accuracy
humans. and reliability.
Minor details |Businesses | | Transport| |A computer | [[t also has a
use them | |companies| |can putda- | [storage ca-
to keep use them ta into its pacity for
accounts. to keep memory as many as
track of | |and retrieve| | a million
ticket itagainin a items.
sales. few mil-
lionths of a
second.

In making ablock diagram you don’t have to write every word
in the main idea sentence or in each of the detail sentences.
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14. Practice finding the main idea, major details, and minor
details by completing the block diagrams after reading the fol-
lowing paragraphs.

A) The computer has changed the production of copy in the
newspaper industry. There are three steps involved in the pro-
cess: input, correction, and output. First, the computer numbers
each story, counts words, and gives a listing of the length of each
story. Then, a page is made up, advertisements are placed in, the
copy is shifted or deleted, and corrections are made. Finally, the
computer hyphenates words, and the result of all this is a news-

paper page.

Main idea The computer has changed the production of copy in
the newspaper industry.

Major details

Minor details

B) Railway companies use large computer systems to control
ticket reservations and to give immediate information on the sta-
tus of their trains. The computer system is connected by private
telephone lines to terminals in major train stations, and ticket
reservations for customers are made through these phone lines.
The passenger’s name, type of accommodation, and the train
schedule is put into the computer’s memory. On a typical day, a
railway’s computer system gets thousands of telephone calls about
reservations, space on other railways, and requests for arrivals
and departures. A big advantage of the railway computer ticket
reservation system isits rapidity because a cancelled booking can
be sold anywhere in the system just a few seconds later. Railway
computer systems are not used for reservations alone. They are
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used for a variety of other jobs including train schedules, plan-
ning, freight and cargo loading, meal planning, personnel avail-
ability, accounting, and stock control.

Main idea
Major details Terminals for ticket

reservations. —
Minor details Thousands of

calls for reserva-
tions, space, ar-
rivals, and depar-
tures.

15. Practice finding the main idea, major details, and minor
details by making your own diagram.

Fiber optics is a technology that uses glass or plastic threads
to transmit data. Each of the thread is capable of transmitting
messages modulated onto light waves. The light in the fiber op-
tics travels by a process of internal reflection. Parts of an optical
fiber includes: core, cladding and the coating. The core is a thin
glass center of the fiber where the light travels. The cladding is
the outer optical material surrounding the core that reflects the
light back into the core and the buffer coating is a plastic coating
which is used to protect the fiber from damage and moisture. The
light travels through the core by constantly bouncing from the
cladding which makes use of the concept of total internal reflec-
tion. The light wave can travel great distances as the cladding
does not absorb any light from the core.
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UNIT 6

PART 5. INTERNET PROTOCOL:
IP ADDRESSES

Every machine on the Internet has a unique identifying num-
ber, called an IP Address. The IP stands for Internet Protocol,
which is the language that computers use to communicate over
the Internet. A protocol is the pre-defined way that someone
who wants to use a service talks with that service. The «some-
one» could be a person, but more often it is a computer pro-
gram like a Web browser. A typical IP address looks like this:
216.27.61.137.

To make it easier for us humans to remember, IP addresses
are normally expressed in decimal format as a dotted decimal
number like the one above. But computers communicate in bi-
nary form. Look at the same IP address in binary:

11011000.00011011.00111101.10001001.

The four numbers in an IP address are called octets, because
they each have eight positions when viewed in binary form. If
you add all the positions together, you get 32, which is why
IP addresses are considered 32-bit numbers. Since each of the
eight positions can have two different states (1 or zero), the total
number of possible combinations per octet is 28 or 256. So each
octet can contain any value between zero and 255. Combine the
four octets and you get 232 or a possible 4,294,967,296 unique
values!

Out of the almost 4.3 billion possible combinations, certain
values are restricted from use as typical IP addresses. For ex-

.62



ample, the IP address 0.0.0.0 is reserved for the default network
and the address 255.255.255.255 is used for broadcasts.

The octets serve a purpose other than simply separating the
numbers. They are used to create classes of IP addresses that
can be assigned to a particular business, government or other
entity based on size and need. The octets are split into two sec-
tions: Net and Host. The Net section always contains the first
octet. It is used to identify the network that a computer be-
longs to. Host (sometimes referred to as Node) identifies the
actual computer on the network. The Host section always con-
tains the last octet. There are five IP classes plus certain special
addresses.

PART 6. INTERNET PROTOCOL:
DOMAIN NAME SYSTEM

When the Internet was in its infancy, it consisted of a small
number of computers hooked together with modems and telephone
lines. You could only make connections by providing the IP ad-
dress of the computer you wanted to establish a link with. For
example, a typical IP address might be 216.27.22.162. This was
fine when there were only a few hosts out there, but it became
unwieldy as more and more systems came online.

The first solution to the problem was a simple text file main-
tained by the Network Information Center that mapped names to
IP addresses. Soon this text file became so large it was too cum-
bersome to manage. In 1983, the University of Wisconsin cre-
ated the Domain Name System (DNS), which maps text names to
IP addresses automatically. This way you only need to remember
www.yahoo.com, for example, instead of Yahoo’s IP address.

Essential vocabulary (5), (6)

Words
actual adj contain v pre-defined adj
addv express v refer (to) v
almost adv human n restrict v
assign (to) v identify v split (into) v
belong (to) v map (to) v staten
cumbersome adj normally adv unique adj
consider v octet n value n
consist (of) v particular adj DNS
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Word Combinations

decimal format to serve a purpose

dotted decimal number to be in one’s infancy

binary form to establish a link with smth.

to be reserved for to become unwieldy

more and more solution to the problem
EXERCISES

1. Find in parts 5 and 6 of text 2 English equivalents for the
following words and phrases:

VHUKAJIbHBIH UAeHTU(PUKAIINOHHLIA HOMEep; IM0Jb30BAThC
YCAYTO#; BBITJIALETD; IJISI TOT0, YTOOBI 00JIETUYNTh; 00IIATLCA B
IBOWYHOI (hopMe; TOT :Ke caMblii [P-agpec; mMeTh 1Ba pas3HbIX 3HA-
YeHMA; CYMMapHOe KOJUUECTBO BOSMOMKHBIX KOMOWHAIINI; comep-
JKaTh JI000e 3HaUeHNe; NCII0IH30BATD IJIs IITTPOKOBEIIATeILHOM pac-
CBLIKY; OTHENIATH TU(PBI; co3maBaTh Kaacchl IP-agpecos; rocymap-
CTBEHHAA OPTaHUBAINA; KOMIIBIOTEPHI, COETUHEHHbBIE MEXKTY CO00H
C IIOMOIIBIO ... ; YCTAHABIMBATL COeIUHEHNE; IIPOCTOH TEeKCTOBBII
(aiin; mpeobpasoBrIBaThL uMeHa B IP-agpeca; cucTemMa JOMEHHBIX
UMeH; BaM He00X0IMMO TOJbKO 3alIOMHUTE; BMECTO YeTO0-JI.

2. Transcribe and learn to read the following words:

unique, identify, decimal, pre-define, binary, value, purpose,
assign, business, actual, default, special, cumbersome, automati-
cally.

3. Give the Infinitive of:
stood, looked, combined, was, split, identified, referred,
hooked.

4. Find in parts 5 and 6 of text 2 synonyms to the following
words and word combinations:

normal, to employ, person, dual, configuration, to append,
to regard, probable, to limit, to hold aside, aim, to detach, cat-
egory, to appoint, babyhood, to supply, to translate, bulky.

5. Write the expansions of the following abbreviations and
learn them:
IP, NIC, DNS.

<64



6. Match the words on the left with their definitions on the
right.

1. Machine a) A computer connected to a network and
providing facilities to other computers.

2. IP-address b) A sequence of coded instructions fed into a
computer, enabling it to perform specified logical
and arithmetical operations on data.

3. Program ¢) The numeric code that identifies all computers
that are connected to the Internet.

4. Format d) A communications link between two points, esp.
by telephone.

5. Class e) Any mechanical or electrical device that

automatically performs tasks or assists in
performing tasks.

6. Host f) A named collection of information, in the form
of text, programs, graphics, etc. held on a
permanent storage device such as a magnetic disk.

7.Connection  g) The defined arrangement of data encoded in
a file or, for example on magnetic disk
or CD-ROM, essential for the correct recording
and recovery of data on different devices.

8. File h) A collection or division of people or things
sharing a common characteristic, attribute,
quality, or property.

7. Translate the passages in writing.

A) Tomake it easier for us humans to remember, IP addresses
are normally expressed in decimal format as a dotted decimal
number like the one above. But computers communicate in bi-
nary form.

B) The four numbers in an IP address are called octets, be-
cause they each have eight positions when viewed in binary form.
If you add all the positions together, you get 32, which is why
IP addresses are considered 32-bit numbers.

C) The octets serve a purpose other than simply separating
the numbers. They are used to create classes of IP addresses that
can be assigned to a particular business, government or other
entity based on size and need.

D) The first solution to the problem was a simple text file
maintained by the Network Information Center that mapped
names to IP addresses. Soon this text file became so large it was
too cumbersome to manage.
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8. Answer the following questions using the information
from parts 5 and 6 of text 2.

1. What does every machine on the Internet have? 2. What is
the Internet Protocol? 3. What format are IP addresses normally
expressed in? 4. But what form do computers communicate in?
5. How are the four numbers in an IP address called and why?
6. What values can each octet contain? 7. What other purpose do
the octets serve for? 8. How many sections are the octets split
into? 9. What is the Net section used for? 10. What does the Host
section identify? 11. What was the first solution to the problem
of increasing number of computers online? 12. What did the Uni-
versity of Wisconsin create in 19837

9. Look through parts 5 and 6 of text 2 and mark the state-
ments as true (T) or false (F). If you think a statement is false,
change it to make it true.

1. The IP stands for Information provider, which is the language

that computers use to communicate over the Internet.

2. Computers communicate in decimal form.

3. The four numbers in an IP address are called octets because

they each have eight positions when viewed in binary form.

4. Each octet can contain any value between zero and 512.

5. The octets are also used to create classes of IP addresses.

6. The octets are split into two sections: Net and Host.

7. The Net section identifies the actual computer on the network

and the Host section is used to identify the network that

a computer belongs to.

8. In 1983 the Domain Name System which maps text names

to IP addresses automatically was created.

oooo oo

10. Make summary of parts 5 and 6 of text 2 using opening
phrases on pages 336—337.

11. Read the text and fill in prepositions or adverbs from
the box.

Provide definitions to the words and word combinations in
bold type.

for, to, without, via, upon, to, on, up, of, to, on, between,
with, upon, of, up, with, to, on, through
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Internet Collapse and Communication Errors

A world ... the Internet would probably seem very strange ...
us now. Depending ... the nature of the disaster and how you de-
fined the Internet, even basic services like text messaging or
cell phone service could become unavailable. That’s because the
infrastructure ... these services is also part ... the Internet infra-
structure. If you take this thought experiment ... an extreme case,
even the phone lines might not work since they, too, form part of
the Internet’s infrastructure.

Some cable and satellite services would be unavailable. You
could still access television programming sent ... broadcast towers
if you had an antenna. But if the cable and satellite systems were
part ... the general collapse, you’d lose access ... most channels.

You wouldn’t be able to log ... to social networking sites and
services like Facebook or Twitter. You wouldn’t be able to fire up
an instant messaging service to check ... on friends. Many of the
tools we rely ... to keep ... ... what our friends and family are do-
ing would cease to exist. If the cell phone towers and telephone
lines were also affected, we’d be reduced ... writing letters and
sending them ... the post office.

Transferring files ... computers would be difficult, too. You’d
either need to store the files ... some form of physical media like
a compact disc or you’d need to connect the two computers... a
physical cable. Projects that depend ... grid computing to make
complex calculations wouldn’t work either. Cloud computing ser-
vices would also fail and the information you store on those ser-
vices could become inaccessible.

(By Jonathan Strickland )

12. Read the e-mail.

From: annat@goodmail.com
To bernard@diaociao.it
Ce carol@freemnail.co.uk
Beo dave@norsemail.no
Subject arriving In Rome

Hi Bernard

I'll be arriving in Rome just after midday tomomow (Friday). You don't need to pick me
up at the airport - | can get a taxi to the city centre

See you soon!

Anna
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Are these statements true or false?

1. The recipient is Anna.

2. The sender is Anna.

3. Bernard knows that Carol knows when Anna

will be arriving in Rome.

4. You can say that Anna Cc-ed her email to Carol.

5. You can say that Anna Bec-ed her email to Dave.
6. The subject line is empty.

7. The style of the email is formal.

8. Cc stands for carbon copy and Bec stands for blind
carbon copy, but the full terms are almost never used.
9. Carbon copies were a method of making copies

of documents typed on typewriters.

O O oOooooo oo

13. Render the following text in English.
Yo Taxoe IP-agpec?

IP-agpec — yHUKaJIbHBIN ngeHTHGUKATOD (apec) yCTPOHCT-
Ba (00BIYHO KOMITHIOTEPA), IOAKJIIOUEHHOTO K JIOKAJIbHOM CeTH M
UHTEPHETY.

IP-ampec mpeacrasiser coboit 32-6utoBoe (o Bepcuu 1Pv4)
unu 128-6utoBoe (mo Bepcuu IPv6) nBomunoe umcso. ¥YmoOHOM
(dopmoii sanucu IP-agpeca (IPv4) aBiseTcs 3amuch B BUIE UEThHI-
pex mecatuyHbIX umces (oT 0 mo 255), pasmes€éHHBIX TOYKAMU,
HanpuMmep, 192.168.0.1.

IP-agpeca mpencTaBaAOT c000f OCHOBHOM THUI aZpecoB, Ha
OCHOBAHNMHU KOTOPBIX CETEBOM ypOBeHbL IpoTokoJa IP mepemaer
TMaKeThl MeXK Iy ceTamu. [P-agpec HazHaUaeTCA aIMIUHUCTPATOPOM
BO BpeMsA KOH(UTYPUPOBAHUA KOMIBIOTEPOB ¥ MaPIIPYTU3ATOPOB.

IP-azmpec cocTouT 13 [BYX YacTeil: HOMepa CeTH 1 HoMepa y3Ja.
B ciyuae n301MpoBaHHON CETH ee afpec MOKeT ObITh BEIOPAH aj-
MUHUCTPATOPOM U3 CIIEIHAJbHO 3aPe3ePBUPOBAHHBIX [JIA TAKUX
cereii 6;10K0B agpecos (192.168.0.0 /16, 172.16.0.0 / 12 uan
10.0.0.0 / 8). Ecau :xe ceTh momKkHa paboTaTh KaK COCTaBHAA YaCTh
WHTrepHeTa, TO afipec CETH BhIJAETCS IPOBAIepOM 00 PETHOHAD-
HBIM HHTePHeT-peructparopoM (Regional Internet Registry, RIR).

Howmep y3na B mpotokose IP HazHauaeTcA HE3aBUCUMO OT JIO-
KaJBHOTO agpeca y3ja. MapiipyTusaTop 1o onpe/ieIeHUI0 BXOTUT
cpasy B HeCKOJbKO cereil. [IoaToMy KasKIbIi IOPT MapUIPyTH3a-
Topa uMeeT cobcTBeHHBIN IP-agpec. KoHeuHEBIN y3en Takike Mo-
JKeT BXOJUTH B HECKOJbKO IP-ceTeii. B aToM ciayuae KoMIOboOTED
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JOJIKEH UMETb HeCKOJIbKO IP-agpecos, o UKCIy CETEBBIX CBA3EH.
Taxum obpasom, IP-agpec xapakTepusyer He OTJeJbHBIA KOMIIb-
I0Tep UJIU MapIIpyTU3aToP, a OAHO CETEBOE COeJUHEHIE.

(«HAHpopmayuoHHble MeXHOL0ZUUY,
www.information-technology.ru)

LANGUAGE FOCUS 6
TIME SEQUENCE

In our everyday activities, sometimes it is important to rec-
ognize the sequence of events. As we know, events do not simply
occur in isolation, they occur either before, during, or after other
events. This time sequence may be chronological, logical, or
causal. The following tables show examples of time relaters.

1. Before given time-references:

Time relaters
Adjectives earlier preceding
former previous
Adverbials already earlier previously
prior first so far
before formerly yet
originally
before that up to now/then in the beginning
before then until now/then (long) ago
Examples:

1. Originally, the change only applied to the memory unit,
but today the whole design has changed.

2. When the first wireless technology was developed, wired
networks had already been in use for a long time.

3. Up to now, cloud computing technology has not been de-
veloped for widespread implementation.

2. Simultaneous with given time-references:

Time relaters

Adjectives contemporary simultaneous
Adverbials at present meantime
at this point meanwhile
now/then in the meantime
today when
for the time being at the same time
at the moment
at that time
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Examples:

1. At present many new computer programs are being devel-
oped not only for use in businesses, but also for home use.

2. Computers may soon take over many daily tasks, but in
the meantime ordinary people must continue to do them them-

selves.

3. It is almost necessary for everyone to be interested in con-
temporary issues in the computing world.

3. After given time-references:

Time relaters
Adjectives following later next
Adverbials afterwards since by the end
after that by the time soon
eventually next
Examples:

1. Since the development of new network protocols, commu-
nication between computers has become faster and more reliable.

2. You will have a good idea of the different programming
languages by the time you finish this course.

3. Although the first models of portable computers were not
very efficient, later models were much more sophisticated.

Sample paragraph:

Computers, as we know them today, have not been around for a long
time. It was not until the mid-1940s that the first working digital
computer was completed. But since then, computers have evolved tre-
mendously. Vacuum tubes were used in the first-generation compu-
ters only to be replaced by transistors in the second-generation com-
puters at the beginning of the early 1960s. By the end of the 1960s,
transistors themselves were replaced by tiny integrated circuit boards
and, consequently, a new generation of computers was on the market.
Fourth-generation computers are now produced with circuits that are
much smaller than before and can fit on a single chip. Even now, new
technologies are being developed to make even better machines.

14. Read the following paragraph and underline the time
relaters.

During the seventeenth and eighteenth centuries, many easy
ways of calculating were devised. Logarithm tables, calculus, and
the basis for the modern slide rule were invented during this pe-
riod. It was not until the early 1800s that the first calculating
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machine appeared and, not too long after, Charles Babbage de-
signed a machine which became the basis for building today’s
computers. A hundred years later, the first analog computer was
built, but the first digital computer was not completed until 1944.
Since then, computers have gone through four generations: digi-
tal computers using vacuum tubes in the 1950s, transistors in
the early 1960s, integrated circuits in the mid-60s, and a single
chipin the 1970s. In the 1980s, we saw computers become smaller,
faster, and cheaper. Earlier this decade, computers became por-
table, from laptops to palmtops. At the rate computer technology
is growing now, we can expect further dramatic developments
before the end of the century.

15. Read the following sentences. Underline the time relat-
ers and indicate whether they refer to before, during, or after
the given time reference. The first one has been done for you.

1. after Since then, over seventy million PCs made by IBM
and other manufacturers have been sold.

2. ... Today there are many companies that operate their own
high-capacity backbones, and all of them interconnect at various
NAPs around the world.

3. ... When you want to send a message, the TCP/IP proto-
cols are what make the transmission possible.

4. ... Large companies are considering running major appli-
cations on PCs, something which, ten years ago, no one would
have believed possible of a PC.

5. ... When the computer finds the closest match, it encodes
the character in memory and displays it on the screen as if it has
been typed.

6. ... The development of a large variety of tubes designed
for specialized functions made possible the progress in radio com-
munication technology before the World War II.

7. ... Eventually, we’re all going to be interlinked, no matter
which service we use, in what DIALOG’s Richard Ream calls a
«network of networks».

8. ... Until then, most of us have to go to more than one ser-
vice to find everything we need.

9. ... And then there are the transmission lines which can be
physical, as in the case of cables and fiber optics, or they can be
wireless signals from satellites.
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10. ... The version of IP most of us use today is IPv4, which
is based on a 32-bit address system.

11. ... Ten years later, in 1991, IBM were making PCs with
16Mb of memory, expandable to 64Mb, running with a processor
speed of 33MHz.

12. ... Eventually, the request will hit a domain name server.

13. ... When the packets get to you, your device arranges them
according to the rules of the protocols.

14. ... Since its beginning in 1969, the Internet has grown
from four host computer systems to tens of millions.

15....IBM, MCI and Merit worked with NSF to create the
backbone and developed a T3 backbone the following year.

16. ... Over this period, PCs have become commodity items.
Since IBM made the design non-proprietary, anyone can make
them.

17. ... The first solution to the problem was a simple text file
maintained by the NIC that mapped names to IP addresses. Soon
this text file became so large it was too cumbersome to manage.

18. ... Enter the clipboard computer, a technology that has
been in development for the last 20 years but took hold in the
mass market only this year.

19. ... The development of vacuum tubes made possible the
progress in the creation of early computers during the war.

20. ... IC greatly reduced the size of devices, lowered manu-
facturing costs and at the same time they provided high speed
and increased reliability.

21. ... By the early part of the twentieth century electro-
mechanical machines had been developed.

22. ... Until the middle of the twentieth century machines
designed to manipulate punched card data were widely used for
business data processing.

23. ... Initially electronic computers accepted their input data
from punched cards.

24. ... Since that time advances in science have led to the pro-
liferation of computers throughout our society.
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UNIT 7

PART 7. URL:
UNIFORM RESOURCE LOCATOR

When you use the Web or send an e-mail message, you use a
domain name to do it. For example, the Uniform Resource Loca-
tor (URL) «http://www.yahoo.com» contains the domain name
yahoo.com. So does this e-mail address: example@yahoo.com.
Every time you use a domain name, you use the Internet’s DNS
servers to translate the human-readable domain name into the
machine-readable IP address.

Top-level domain names, also called first-level domain names,
include .COM, .ORG, .NET, .EDU and .GOV. Within every top-
level domain there is a huge list of second-level domains. For
example, in the .COM first-level domain there is:

® Yahoo;
® Microsoft.

Every name in the .COM top-level domain must be unique.
The left-most word, like www, is the host name. It specifies the
name of a specific machine (with a specific IP address) in a do-
main. A given domain can, potentially, contain millions of host
names as long as they are all unique within that domain.

DNS servers accept requests from programs and other
name servers to convert domain names into IP addresses. When
a request comes in, the DNS server can do one of four things
with it:

1. It can answer the request with an IP address because it
already knows the IP address for the requested domain.

.73



2. It can contact another DNS server and try to find the IP
address for the name requested. It may have to do this multiple
times.

3. It can say, «I don’t know the IP address for the domain you
requested, but here’s the IP address for a DNS server that knows
more than I do».

4. It can return an error message because the requested do-
main name is invalid or does not exist.

Let’s say that you type the URL http : // www.yahoo.com into
your browser. The browser contacts a DNS server to get the
IP address. A DNS server would start its search for an IP address
by contacting one of the root DNS servers. The root servers know
the IP addresses for all of the DNS servers that handle the top-
level domains (.COM, .NET, .ORG, etc.). Your DNS server would
ask the root for www.yahoo.com, and the root would say, «I don’t
know the IP address for www.yahoo.com, but here’s the IP address
for the .COM DNS server».

Your name server then sends a query to the .COM DNS server
asking it if it knows the IP address for www.yahoo.com. The DNS
server for the COM domain knows the IP addresses for the name
servers handling the www.yahoo.com domain, so it returns those.

Your name server then contacts the DNS server for www.
yahoo.com and asks if it knows the IP address for www.yahoo.
com. It actually does, so it returns the IP address to your DNS
server, which returns it to the browser, which can then contact
the server for www.yahoo.com to get a Web page.

One of the keys to making this work is redundancy. There are
multiple DNS servers at every level, so that if one fails, there are
others to handle the requests. The other key is caching. Once a
DNS server resolves arequest, it caches the IP address it receives.
Once it has made a request to a root DNS server for any .COM
domain, it knows the IP address for a DNS server handling the
.COM domain, so it doesn’t have to bug the root DNS servers
again for that information. DNS servers can do this for every
request, and this caching helps to keep things from bogging down.

Even though it is totally invisible, DNS servers handle bil-
lions of requests every day and they are essential to the Internet’s
smooth functioning. The fact that this distributed database works
so well and so invisibly day in and day out is a testimony to the
design.
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Essential vocabulary (7)

Words
bog down v include v redundancy n
bug v invalid adj request n, v
cache v invisible adj resolve v
caching n invisibly adv specific adj
essential adj key (to) n specify v
existv left-most adj testimony n
failv potentially adv URL
handle v

Word Combinations

to translate smth. into smth.
human-readable
machine-readable

to type the URL into one’s browser
to start one’s search for smth.
to send a query

top-level (first-level) smooth functioning
domain name
second-level domain name distributed database
to accept request from smth.  dayin and day out
error message

Web addresses

Web address / URL:
domain name

http : // www.bsu.edu.ru
www.bsu.edu.ru

host : bsu

protocol : http: //

type of site : .edu.ru

country code : .ru
EXERCISES

1. Find in part 7 of text 2 English equivalents for the follow-
ing words and phrases:

OTIPABJATH COOOIIEHNE 10 AJIEKTPOHHOM TOUTe; KaK/IbIN pas;
mpeoOpas3oBLIBATL B UMTaeMbIil MaminHol IP-agpec; kpaiinee Je-
BOE CJIOBO; TaK KaK (IIOCKOJIBKY); KOT[a IIOCTYIaeT 3aIpoc; yCTa-
HaBJIWBATb KOHTAKT C IPYTUM CEPBEPOM NOMEHHBIX MMEH; IIbI-
Tarbed HaliTu IP-agpec qyid sampalimBaeMoOro MMEHM; BO3Bpa-
IaTh coo0IeHMe 00 OIINOKe; 3aIpalnBaeMoe JOMEHHOe UM He
CYIIlEeCTBYeT; YIPABJISITh JOMEHAMU BBICIIIEr0 YPOBHS; [IOCHLIATE
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3amIpoc; Ha caMoM Jiejie; OJHAa M3 PasraJoK Uuero-i.; Ha KaiKIoM
YPOBHE; IJIA TOTO, YTO0KI; oMeIaTs IP-afpec B KoII-1aMaTh; Ipe-
JOTBPAIIATE 3aeP:KKY; JarKe ecau (X0Ts); MOJHOCTHIO CKPBITHIIH;
HeoO0XOAMMBIH IJIA IJIagKo# paboTsl HTepHETa; paboTaTh N30 IHSA
B IeHb, I[eJILIMI JHAMMU.

2. Transcribe and learn to read the following words:
resource, specify, accept, error, return, redundancy, essen-
tial, design.

3. Give the Infinitive of:
did, included, specified, gave, tried, found, returned, handled,
got, received.

4. Find in part 7 of text 2 synonyms to the following words
and word combinations:

to comprise, particular, since, to change, to perform, a de-
mand, to attempt, to give back, mistake, to begin, clue, profu-
sion, to go down, to acquire, to impede, necessary, proof.

5. Write the expansion of the following abbreviation and
learn it:

URL.
6. Match the words on the left with their definitions on the
right.

1. E-mail a) A software package that enables a user to find
and read hypertext files, esp. on the World
Wide Web.

2. List b) A systematized collection of data that can be
accessed immediately and manipulated by
a data-processing system for a specific purpose.

3. Server c¢) A small high-speed memory that improves
computer performance.

4. Browser d) A computer or program that supplies data or

resources to other machines on a network.

5. Redundancy  e) The meaning given to data by the way in which
it is interpreted.

6. Cache f) The transmission and distribution of messages,
information, facsimiles of documents, etc., from
one computer terminal to another.
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7. Information g)An item-by-item record of names or things,
usually written or printed one under the other.

8. Database h) Duplication of components in electronic or
mechanical equipment so that operations can
continue following failure of a part.

7. Translate the passages in writing.

A) Every time you use a domain name, you use the Internet’s
DNS servers to translate the human-readable domain name into
the machine-readable IP address.

B) One of the keys to making this work is redundancy. There
are multiple DNS servers at every level, so that if one fails, there
are others to handle the requests. The other key is caching. Once a
DNS server resolves a request, it caches the IP address it receives.

C) Even though it is totally invisible, DNS servers handle bil-
lions of requests every day and they are essential to the Internet’s
smooth functioning. The fact that this distributed database works
so well and so invisibly day in and day out is a testimony to the
design.

8. Answer the following questions using the information
from part 7 of text 2.

1. What do we use when we use the Web or send an e-mail
message? 2. What translates the human-readable domain name
into the machine-readable IP address? 3. How are the top-level
domain names also called? 4. How do we call the left-most word,
like www? What is its function? 5. What four things can the
DNS server do when a request comes in? 6. What do the root ser-
vers know? 7. What are the keys to making this work? 8. How
many requests do DNS servers handle every day?

9. Look through part 7 of text 2 and mark the statements as
true (T) or false (F). If you think a statement is false, change it
to make it true.

1. Every time we use a domain name, we use the Internet’s
DNS servers to translate the human-readable domain name

into the machine-readable IP address. O
2. The list of second-level domain names include .COM,

.ORG, .NET, .EDU and .GOV. a
3. It is not essential for every name in the .COM

top-level domain to be unique. a
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4. DNS servers accept requests to convert domain

names into IP addresses.

5. The DNS server can return an error message

if the requested domain name is invalid or doesn’t exist.
6. A DNS server would start its search for an IP address
by contacting one of the minor DNS servers.

7. There is only one single DNS server at every level,

so that if it fails, there is no other to handle the requests.
8. Caching helps to keep things from bogging down.

oo o o 0O

10. Match each top-level domain name with the type of or-
ganization it denotes.

1. .aero a) Professional workers.

2. .biz b) Cooperatives.

3. .com c¢) Nonprofit organization.

4. .coop d) Museums.

5. .edu e) Businesses.

6. .gov f) International organization.

7. .info g) Individuals.

8. .int h) Commercial.

9. .mil i) Unrestricted use.

10. .museum j) United States military.

11. .name k) Nonmilitary agency, United States .
federal government.

12. .net 1) Educational.

13. .org m) Air-transport industry.

14. .pro n) Network provider.

11. Make summary of part 7 of text 2 using opening phrases
on pages 336—337.

12. Read the text and insert articles where necessary.
Make summary of the text.

Could the Internet collapse?

Here’s ... good news — a total collapse of the Internet would
be almost impossible. The Internetisn’t ... magic box with an on/
off switch. It’s not even ... physical thing. It’s ... collection of ...
physical things and it’s constantly changing. The Internet
isn’t ... same entity from one moment to ... next — machines are
always joining or leaving ... Internet.
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It’s possible for parts of ... Internet to go ... offline. In fact,
this happens all ... time. Whether it’s ... particular server that
crashes and needs to be rebooted or replaced or ... cable under ...
ocean gets snagged by ... anchor, there are events that can disrupt
Internet service. But ... effects tend to be isolated and temporary.

While there is such __ thing as the Internet backbone —
a collection of cables and servers that carry ... bulk of data across
various networks — it’s not centralized. There’s no plug you could
pull out from ... socket or a cable you could cut that would
cripple ... Internet. For the Internet to experience ... global col-
lapse, either ... protocols that allow machines to communicate
would have to stop working for some reason or ... infrastructure
itself would have to suffer massive damage.

Since ... protocols aren’t likely to stop working spontane-
ously, we can rule out that eventuality. As for the massive dam-
age scenario — that could happen. ... asteroid or comet could col-
lide with ... Earth with enough force to destroy ... significant
portion of the Internet’s infrastructure. Overwhelming ... gamma
radiation or electromagnetic fluctuations coming from ... sun
might also do the trick. But in those scenarios, ... Earth itself
would become ... lifeless hulk. At that stage it hardly matters
whether or not you can log in to MySpace.

The positive way to look at this is to realize that ... men and
women who helped design ... Internet created ... amazing tool
that’s remarkably stable. Even when sections of ... Internet
have ... technical hiccup, ... rest carries on with ... business as
usual. While ... collapse of ... Internet would be ... catastrophic
event, it’s not one you need to worry about.

(By Jonathan Strickland )

13. Read the e-mail.

Hi Tony

Thanks for sending through that a/w so quickly. Just one
problem — I couldn’t open the attachment. I’m not sure why. My
inbox is virtually empty, so there’s plenty of room, and the at-
tachment limit is 20MB, so there’s no problem there. Perhaps
there was a glitch somewhere. Anyway, rather than trying to
figure out what went wrong, could you just send it again?

Did we discuss file format? I don’t know much about TIFFs,
JPEGs etc, but I meant to tell you that if you have any queries on
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this, you could get in touch with Steve, our designer. His email
address is steve@stevegreendesign.co.uk.

One other thing. When you resend me the a/w, could you cc it
to Angela? I’ve asked her to have a quick look at it before we put
it in the brochure.

I’m looking forward very much to seeing those pics — fin-
gers crossed that they’ll come through OK this time. However, if
Istill can’t download them, I’ll ask you to put them on a disk and
mail them.

All the best

Jenny

a) Are these statements true or false?

1. Jenny didn’t receive the a / w because her inbox is too small.
2. The attached files came to less than 20MB in total.

3. Jenny has resolved a technical problem, and the attachment
will come through without any problems next time.

4. Tony will have to resend the a / w.

5. Jenny is a graphic design expert.

6. Tony is also going to put the files onto a disk and mail them.
7. Angela has already seen the a / w.

8. The style is too informal — business emails should always
be more formal than this.

O Oooooo oo

b) Find words or expressions in the e-mail which mean the
same as the phrases below:

artwork; a small technical problem; type of file; questions
about this; send again; e-mail a copy to; communicate with; with
luck... .

14. Translate the following text into English.

Enunbiii ykazaTeab pecypcoB

Epunsrit ykasarenb pecypcoB (URL) — enqmH0o00pasHbIil JOKA-
TOp (ompeseauTeNh MeCTOHAX 0K AeHU) pecypca. URL — aro cran-
JapTU3UPOBAHHEIN CIIOCO0 3amucHy afpeca pecypcea B ceTu VIHTepHeT.

URL 6511 uzo6peter Tumom Beprepcom-JIu B 1990 roxy B cre-
Hax EBpormeiickoro cosera 1mo AnepHbIM uccienopanuam (CERN) B
WKenese, IlIseiinapus. URL cTan pyugaMmeHTaIbHON MHHOBAIIU-
eii B urepuere. Msnauanbao URL npennasuauaiics aid 0603Ha-
YeHUS MeCT PACIIOJIOMKeHUA pecypcoB (uarre Bcero daitios) Bo Bee-
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mupHoii maytuHe. Ceituac URL npumMenserca njd 0603HaAUeHUS
agpecoB mouTu Beex pecypcoB Murepuera. Crangapt URL s3akper-
JéH B foxkymenTe RFC 1738, npe:xHAA Bepcus ObLIa ompeseeHa B
RFC 1630. Ceituac URL mosunuonnpyeTcs Kak 4acThb 0oJiee o01Iei
cucreMsl unentuduranuu pecypcoB URI, cam Tepmua URL nocre-
TIeHHO ycTymaeT MecTo 0osee mupokomy tepmuny URI. CrangapT
URL perynupyercs oprauusamnueii IETF u e€ mogpasaeleHUIMA.

(«dHpOopMayUOHHbIE MEXHOROZUUY,
www.information-technology.ru)

LANGUAGE FOCUS 7

LISTING

When reading it is important to recognize and understand
the relationship between sentences and paragraphs. They can be
linked by means of connective words or markers. We should know
that most enumerations belong to clearly defined sets. The table
below is a list of the markers that can be used to show the order in
which we can enumerate things.

1, 2, 3, etc.
one, two, three, etc.
first(ly), second(ly), third place

another, next, then
furthermore, afterwards, moreover

lastly /finally
to begin/start with, and to conclude

first and foremost } mark the beginning
first and most important(ly) of a descending order

above all } mark the end of
last but not least an ascending order

There are many ways of showing sequential relationships.
Those given in the table above are not the only ones, they are the
most common ones used in listing or enumerating. The -ly forms
are usually used when listing.

Sample paragraphs:

More and more police departments are now using sophisticated de-
vices to help control the increasing crime rate. Some of these devices
are: firstly, a computer terminal inside a police vehicle to answer an
officer’s questions, secondly, a computer-controlled display unit for
displaying fingerprints, and thirdly, educational systems for police
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officers such as terminals, enabling them to verify changes in laws,
rules, and regulations.

The computer memory of many law enforcement systems contains all
kinds of information. First and foremost, it has data on stolen items
such as cars, license plates, and property. Second, it has information
on missing persons and wanted fugitives. Last but not least, it contains
information on political extremist groups and their activities.
Computers have certainty revolutionized police work by providing ac-
cess to millions of items of information with the least possible delay and
speeding up the process of apprehending suspicious-looking characters.

15. Complete the following paragraphs by filling in appro-
priate listing markers.

A) When you are creating a new database, you must (1) ... de-
cide how many fields you will need in your database. (2) ..., you
will have to provide up to five items of information about each
field. (3) ... each field needs to have a name. (4) ... , the field type
has to be defined.

Character, numeric, date, and logical are some common types.
(5) ... choice to be made is the width of the field. However, some
fields, such as date, have present default values. The (6) ... step is
to set the number of decimal places if the field is numeric. (7) ...,
you will have to indicate whether the field is to be indexed or not.

B) Computers can do wonders, but they can waste a lot of
money unless careful consideration goes into buying them. Busi-
nessmen and women thinking of buying a computer system should
(1) ... admit they know very little about computers. (2) ..., they
must realize that the computer sales people don’t always know
how their business works. (3) ... , it is essential that buyers should
get outside advice, not necessarily from consultants but from
other executives who have had recent experience in buying a com-
puter system. (4) ... they should try to see systems similar to ones
under consideration in operation. Because their operations will
have differences that must be accommodated, they should
() ... find out what would be involved in upgrading a system.
(6) ... important thing to know before buying a computer is the
financial situation of the supplier because computer companies
come and go and not all are financially stable. (7) ..., the pro-
spective buyer should demand that every detail be covered in writ-
ing, including hardware and software if they are supplied by dif-
ferent companies. There’s nothing wrong with computers them-
selves, it’s how and why they are used that can cause problems.

.82.



UNIT 8

PART 8. INTERNET SERVERS
AND CLIENTS

Internet servers make the Internet possible. All of the ma-
chines on the Internet are either servers or clients. The machines
that provide services to other machines are servers. And the ma-
chines that are used to connect to those services are clients. There
are Web servers, e-mail servers, FTP servers and so on serving
the needs of Internet users all over the world.

When you connect to www.yahoo.com to read a page, you are
a user sitting at a client’s machine. You are accessing the Yahoo
Web server. The server machine finds the page you requested and
sends it to you. Clients that come to a server machine do so with a
specific intent, so clients direct their requests to a specific soft-
ware server running on the server machine. For example, if you
are running a Web browser on your machine, it will want to talk to
the Web server on the server machine, not the e-mail server.

A server has a static IP address that does not change very
often. A home machine that is dialing up through a modem, on
the other hand, typically has an IP address assigned by the ISP
every time you dial in. That IP address is unique for your ses-
sion — it may be different the next time you dial in. This way, an
ISP only needs one IP address for each modem it supports, rather
than one for each customer.

PART 9. PORTS AND HTTP

Any server machine makes its services available using num-
bered ports — one for each service that is available on the server.
For example, if a server machine is running a Web server and a
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file transfer protocol (FTP) server, the Web server would typi-
cally be available on port 80, and the FTP server would be avail-
able on port 21. Clients connect to a service at a specific IP ad-
dress and on a specific port number.

Once a client has connected to a service on a particular port,
it accesses the service using a specific protocol. Protocols are of-
ten text and simply describe how the client and server will have
their conversation. Every Web server on the Internet conforms
to the hypertext transfer protocol (HTTP).

Networks, routers, NAPs, ISPs, DNS and powerful servers
all make the Internet possible. It is truly amazing when you real-
ize that all this information is sent around the world in a matter
of milliseconds! The components are extremely important in mod-
ern life — without them, there would be no Internet. And without
the Internet, life would be very different indeed for many of us.

(By Jeff Tyson)
Essential vocabulary (8), (9)
Words
change v intent n realize v
conform (to) v numbered adj truly adv
describe v powerful adj
Word Combinations

either... or to have a static IP address
to serve the needs of on the other hand
with a specific intent to dial up through a modem

to make smth. available

EXERCISES

1. Find in parts 8 and 9 of text 2 English equivalents for the
following words and phrases:

nenaTb lHTepHET BOBMOMKHEBIM; U TaK Jjajiee; YIOBIETBOPATH
TOTPeOHOCTH IOJIh30BaTeNel; HAXOAUTh CTPAHUIY; AOMAIITHUN
komubioTep; IP-anpec, HagHauenHbIl HTepHeT-IpOBaliiepoM;
OIWH IJIA KaXKJOTO0 II0JIH30BATeIA; UCI0Jb30BATE IPOHYMEPOBAH-
HBIE IIOPTHI; IIPOCTO OIIKCHIBATDH TO, KaK; 3a JOJIO CEKYH]BI; B CO-
BPEMEHHOM KM3HY; I MHOTUX U3 HAC; B CAMOM JieJe.
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2. Transcribe and learn to read the following words:
specific, dialing, customer, available, transfer, describe, con-
versation, hypertext, realize, indeed.

3. Give the Infinitive of:
provided, needed, read, changed, described, dialed, sup-
ported.

4. Find in parts 8 and 9 of text 2 synonyms to the following
words:

to discover, purpose, to aim, to alter, frequently, every, ac-
cessible, merely, to depict, potent, really, significant.

5. Write the expansions of the following abbreviations and
learn them:
FTP, HTTP.

6. Match the words on the left with their definitions on the
right.

1. Client a) Computer software and hardware that allows users
to create, store, and view text and move between
related items easily and in a non-sequential way;

a word or phrase can be selected to link users to
another part of the same document or to a different
document.

2. Page b) The programs that can be used with a particular
computer systems.

3. Software ¢) A program or work station that requests data or
information from a server.

4. Port d) A constituent part or aspect of something
more complex.

5. Hypertext e) A screenful of information from a website,
teletext service, etc., displayed on a television
monitor or visual display unit.

6. Component f) A logic circuit for the input and output of data.

7. Circle transitional markers and find the words they refer
to (see Language Focus 2 in Unit 2). Translate the passages in
writing.

A) A server has a static IP address that does not change very
often. A home machine that is dialing up through a modem, on
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the other hand, typically has an IP address assigned by the ISP
every time you dial in. That IP address is unique for your ses-
sion — it may be different the next time you dial in.

B) Any server machine makes its services available using
numbered ports — one for each service that is available on the
server.

C) Protocols are often text and simply describe how the cli-
ent and server will have their conversation. Every Web server
on the Internet conforms to the hypertext transfer protocol
(HTTP).

8. Answer the following questions using the information
from parts 8 and 9 of text 2.

1. What makes the Internet possible? 2. What are clients?
3. Give examples of servers that serve the needs of Internet users
all over the world? 4. What kind of IP address does a server have?
5. What kind of IP address does a client have? 6. What does any
server machine use to make its services available? 7. What func-
tion do Protocols perform? 8. What does every Web server on the
Internet conform to?

9. Look through parts 8 and 9 of text 2 and mark the state-
ments as true (T) or false (F). If you think a statement is false,
change it to make it true.

1. All of the machines on the Internet

are either servers or clients.

2. Services are provided to other machines by clients.

3. The machines that are used to connect

to those services are servers.

4. The server machine finds the requested page

and sends it to us.

5. A server has a dynamic IP address

that constantly changes.

6. A home machine typically has an IP address assigned
by the ISP every time we dial in.

7. Any server machine makes its services available using
a special port — one for all the services that are available
on the server.

8. The hypertext transfer protocol is simply a description
of how the client and server will have their conversation.

Oo o o o goog
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10. Make summary of parts 8 and 9 of text 2 using opening
phrases on pages 336—337.

11. Read the text and put the verbs in brackets into the cor-
rect tense-aspect form.

Match each paragraph of the text with the appropriate sum-
mary given below.

a) Annual research about the future of the Internet.

b) The Internet can bring a period of peace and friendship.
c¢) The usage of the Internet in learning.

d) Changes in relations between countries and cultures.

e) Information instead of ability to think.

f) An atrophy of concentration and focus.

g) Interdependence of recording and accessing
information and the way we think.

O OoOoooogoo

The Internet and Human Intelligence

1. Nicholas Carr (to write) an article titled «Is Google mak-
ing us stupid?» In it, Carr (to say) he (to notice) that as his reli-
ance on the Internet for research and entertainment (to increase),
other faculties seemed to atrophy. One of those (to be) his con-
centration or focus. He (to hypothesize) that because the way you
navigate the Internet in general — and the World Wide Web in
particular — you’re always leaping from one piece of informa-
tion to another.

2. Could the Internet affect the way humans (to think)? On
the one hand, we (to have) unprecedented access to an enormous
library of information. Answers to questions ranging from « What
is the Big Bang theory?» to «How long should I let dough rise?»
(tobe) just a couple of clicks away. But that information (to come)
at the cost of our own ability to think?

3. There does seem to be a correlation to the way we (to record)
and (to access) information and the way we (to think). As we
(to develop) systems that (to allow) us to save our knowledge
for posterity, we (to unload) that burden onto an inanimate
object. That necessarily (not to mean) we (to become) less intelli-
gent.

4. Not everyone (to agree) with Carr’s hypothesis. The Pew
Research Center (to perform) a survey each year about the future
of the Internet. The research group (to poll) a group of experts

«87 -



and industry analysts on a series of questions. For the 2010 re-
port, one of the questions (to ask) the respondents if they (to
think) Carr (to be) right about Google — and the Internet in gen-
eral — making us stupid. Eighty-one percent of the experts (to
disagree).

5. But it’s true that access to information (not to equate) to
intelligence. You might be able to look up a fact, but that (not to
mean) you understand what the fact (to mean) or its context. The
Internet (to be) a tool that we can use to help us learn — it (not to
replace) learning itself.

6. Optimists (to hope) that the Internet (to teach) us about
ourselves. The reach of the Internet (to creep) into countries and
cultures that (to segregate) from the rest of the world. Some (to
hope) the Internet (to provide) the common ground that (to al-
low) various people to learn and understand each other, possibly
bringing about an era of peace and cooperation.

7. Ultimately, the Internet could begin to erase traditional
boundaries between countries and cultures. But that sort of glo-
bal change (not to be) trivial. It might take decades before we (to
see) a noticeable difference in the way we (to think) of one an-
other. Cynics may think even a tool as useful and pervasive as the
Internet (not to overcome) the hurdles we face in becoming a
united world.

(By Jonathan Strickland )

12. Read the e-mail.

Dear Jenny

As requested, I’'m attaching the a/w files again.

The technical problems you’ve been experiencing may be
due to your email provider. I have to say, I’ve never heard of
Whoopydudu.com. You might be better of switching to one of
the big names, such as Gmail or Yahoo.

Regarding file formats, TIFFs should be OK. If necessary,
your designer will be able to reformat them very easily, but in my
experience most designers have no problem working with TIFFs.

As thefile sizes are quite large, and I understand that Angela
only has a dial-up connection, I’ve sent her low-res versions to
look at. I hope that will be OK. They should be clear enough.

I’m just about to go on holiday, so if you need me to send
these files on disk, please let me know by Friday afternoon.
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I probably won’t get the opportunity to check my email while I’'m
away, but if anything arises that won’t keep, my assistant Trevor
may be able to deal with it.

Best regards

Tony

a) Are these statements true or false?

1. Tony thinks Jenny should change her email provider.

2. The designer will need to reformat the files.

3. Angela doesn’t have broadband.

4. Tony is sending resized versions of the a/w files to Angela.
5. These versions will look the same as the original versions.
6. Tony is going on holiday on Friday morning.

7. Trevor may be able to help with any problems

that come up while Tony is away.

8. The style is neutral — neither formal nor informal.

OO0 OoOooooo

b) Find words or expressions in the e-mail which mean the
same as the phrases below:

as you asked; famous companies; change the type of file;
I think, but I may be wrong ... ; low image resolution; on Friday
afternoon or before; comes up; that’s urgent.

13. Translate the following text into English.

Kauent u cepsep

CepBep MM KJIMEHT — 9TO0 QYHKIUK, KOTOPHIE€ BBIIOJHAET
KOMIIbIOTeD. JI1000i1 KOMIBIOTED B CETU MOJKET BBIMOJIHATH QYHK-
[[MU cepBepa UK KJINEHTa, & MOKeT BLIIIOJIHATE 00e 9TH QYyHKITNHI
OHOBPEMEHHO. Bce 3aBUCHUT OT IPOrpaMMHOT0 00eCIIeUeHNA.

DyHKINY cepBepa — BBIMOJIHSITD OTIePAI[UH 10 3aIIPOcaM KJIu-
€HTOB. ITO MOXKET OBIThH XpaHeHNe U nepegada (aiaoB, BLIIOJIHE-
HUe IPUJIOKEHNUH ¢ BBIJaueii pe3yJIbTaToB, 00CAYKUBaHNE IPUH-
TEPOB U T. I. ECI KOMIBIOTEDP BBIMOJIHSIET TOJbKO QYHKIINU Cep-
Bepa, TO ero, 00BIYHO, HA3LIBAIOT BLIZIEIeHHEIIH cepBep. Hepenko y
TAKOr'0 KOMIIBIOTEPA BHIKJIIOUEHBI UJIX BOBCE OTCYTCTBYIOT MOHMU-
TOp MJIU KJIaBUATYPA, & BCE YIPaBJIeHNE UM IPOUSBOJUTC C IPY-
TUX KOMIBIOTEPOB UEPES CETh.

Ecau KOoMIIbIOTED He BBIMOJHSIET HUKAKUX CEPBEPHBIX QYHK-
W B CETH, TO TAKON KOMIIBIOTED HA3BIBAIOT paboueil CTaHIUEH,
3a HIM pPaboTal0T I0JIb30BaTEIN.
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Eciu Ke KOMIbIOTEPHI B CETH OTHOBPEMEHHO BBITOJIHAIOT U
cepBepHBIE, U KAWEHTCKUE DYHKIINY, TO TaKad CETh Ha3bIBAETCA
OIHOPaHTOBAas.

Pasauunblie omepanuoHHbIE CUCTEMBI ITO-PA3HOMY IPUCIIO-
cobJieHBI I QYHKIMI cepBepa u KiaueHTa. CyIIecTByeT pan
OTIEePAIIMOHHBIX CUCTEM CIEINATLHO IPeJHA3HAUEHHBIX JIJIS BbI-
TIOJIHEHUS CEPBEPHBIX 3a/1a4.

(«HHpOpMAYUOHHbIE MEXHOL0ZUUY,
www.information-technology.ru)

LANGUAGE FOCUS 8

GIVING EXAMPLES

Examples are often used either to explain a point or to illu-
strate an idea, especially when the main aim of a text is to inform
the reader about a subject. When giving examples, do not mix
the idea itself and the illustration of the idea.

Some expressions for introducing examples are shown in the
table below.

for example (e.g.) examples of shown by

for instance instances of exemplifies

an example (of this) cases of shows

as an example illustrations of illustrates

such as exemplified by a second/third
example

like illustrated by ete.

including seen in

Examples:

1. Today there are a lot of types of computers such as ser-
vers, desktop computers, laptops computers, pocket PCs and many
others.

2. The Internet has radically changed our lives. For example,
we can buy things on-line sitting on the sofa.

3. Students can make good use of Internet technology in their
study. Finding any sort of information, for instance, can be done
using a computer with Internet access.

Note: Sometimes the markers follow the example, separated
by commas, as in 3 above.
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14. The list below is made up of five groups of words, con-
sisting of five main categories and examples of each category.
Find the word groups and then write sentences to show the rela-
tionship between the groups of words. Use a different marker
for each sentence. One has been done for you.

trackball bus PC
mainframe output device star
microcomputer printer VDU
network configuration APL C
programming language COBOL ring
mouse stylus computer

input device

Example:
Ring, bus, and star are all examples of network configura-
tions.

15. Read the following sentences. Mark and underline the
main idea for which the example is given. The first one has been
done for you.

1. Networks also allow users in one locality to share expen-
sive resources, such as printers and disk-systems.

2. Protocols like TCP/IP and dozens more create the frame-
work within which all devices must operate to be part of the
Internet.

3. There are a lot of types of hardware that support the
Internet, including routers, servers, cell phone towers, satellites,
smartphones and other devices.

4. Here’s an example of a simple virus, the Lehigh virus.

5. Top-level domain names, also called first-level domain
names, include .COM, .ORG, .NET, .EDU and .GOV.

6. The PC passes the query, written in a special language (e. g.
Structured Query Language — SQL), to the mainframe, which then
parses the query, returning to the user only the data requested.

7. You‘ve probably heard of several protocols on the Internet.
For example, http, FTP, TCP/IP.

8. There are a handful of clipboard computers now on the
market, including CRIDPad, which is sold in the US.

9. Fiber optic cables are designated OC for optical carrier,
such as OC-3, OC-12 or OC-48.
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10. If you use a shared PC or a PC that has public access,
such as one in a college PC lab or a library, be very careful
about putting floppies into that PC’s drives without a write-
protect tab.

16. Not all texts present examples explicitly. In some cases,
markers are not used. Read the paragraph below. Mark the main
idea and underline the examples of that idea.

The widespread availability of computers has in all probabil-
ity changed the world for ever. The microchip technology which
made the PC possible has put chips not only into computers, but
also into washing-machines and cars. Some books may never be
published in paper form, but may only be made available as part
of public databases. Networks of computers are already being
used to make information available on a world-wide scale.
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SECTION TWO

THE ETHERNET

Ethernet is a set of standards for Local Area Networks.
(Webster's New World ™ Hacker Dictionary)



QUIZ 3

Home networks are becoming common in homes that use more
than one computer. With people using computers for shopping,
home businesses and entertainment, it can be essential to link up
not only PCs but also fax machines and TVs. In the following
quiz, find out what’s going on behind this linked-up system.

1. A home network is simply a method of allowing comput-
ers communicate with each other. At its most basic level, a home
network must have all of the following to operate except:

a) print server

b) more than one computer

c¢) router

2. In wireless and Ethernet home networks, what directs traf-
fic among connected devices?

a) cable modem

b) router

¢) DSL modem

3. Of the following, what company is not a reputed purveyor
of firewalls?

a) Firestorm

b) McAfee

¢) Symantec

4. An Ethernet home network is also referred to as a ... net-
work.

a) wired

b) cable-connected

¢) hard
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5. If you’re planning on connecting just two computers, what
type of card is necessary?

a) category 5 cable

b) network interface

c) wireless Internet

6. Which of the following isn’t true?

a) Wired networks are cheaper than wireless networks.

b) Wired networks are faster than wireless networks.

¢) Wired networks are more secure than wireless networks.

7. Wireless networks are flexible because:

a) You can connect a limitless number of computers to one
router.

b) Youdon’t need any special hardware other than the router.

¢) You don’t need wires to connect your computer to the
router.

8. Wireless security options include all of the following ex-
cept:

a) MAC

b) MPA

c) WEP

9. A wireless router is essential for building a wireless net-
work. Unfortunately, walls can interrupt the signal — even
though it extends about 100 feet (30.5 meters) in all directions.
This device can help you get more coverage (even through those
pesky walls):

a) router probe

b) wireless tunneler

c¢) range extender (or repeater)

10. While the Institute of Electrical and Electronics Engi-
neers has approved MAC, WEP and WPA security options, stud-
ies have shown that ... can be broken into fairly easily.

a) WPA

b) WEP

¢) MAC

(To find correct answers to this quiz, see pages 331-332)
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UNIT 9

THE ETHERNET

PART 1. INTRODUCTION TO ETHERNET

In today’s business world, reliable and efficient access to in-
formation has become an important asset in the quest to achieve
a competitive advantage. File cabinets and mountains of papers
have given way to computers that store and manage information
electronically. Coworkers thousands of miles apart can share in-
formation instantaneously, just as hundreds of workersin a single
location can simultaneously review research data maintained
online.

Computer networking technologies are the glue that binds
these elements together. The public Internet allows businesses
around the world to share information with each other and their
customers. The global computer network known as the World
Wide Web provides services that let consumers buy books,
clothes, and even cars online, or auction those same items off
when no longer wanted.

In this article, we will take a very close look at networking,
and in particular the Ethernet networking standard, so you can
understand the actual mechanics of how all of these computers
connect to one another.

PART 2. WHY NETWORK?

Networking allows one computer to send information to and
receive information from another. We may not always be aware
of the numerous times we access information on computer net-
works. Certainly the Internet is the most conspicuous example of
computer networking, linking millions of computers around the
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world, but smaller networks play a role in information access on
a daily basis. Many public libraries have replaced their card cata-
logs with computer terminals that allow patrons to search for
books far more quickly and easily. Airports have numerous
screens displaying information regarding arriving and depart-
ing flights. Many retail stores feature specialized computers that
handle point-of-sale transactions. In each of these cases, network-
ing allows many different devices in multiple locations to access
a shared repository of data.

Before getting into the details of a networking standard like
Ethernet, we must first understand some basic terms and classi-
fications that describe and differentiate network technologies —
so let’s get started!

PART 3. LOCAL AREA VS. WIDE AREA

We can classify network technologies as belonging to one of
two basic groups. Local area network (LAN) technologies con-
nect many devices that are relatively close to each other, usually
in the same building. The library terminals that display book in-
formation would connect over a local area network. Wide area
network (WAN) technologies connect a smaller number of de-
vices that can be many kilometers apart. For example, if two li-
braries at the opposite ends of a city wanted to share their book
catalog information, they would most likely make use of a wide
area network technology, which could be a dedicated line leased
from the local telephone company, intended solely to carry their
data.

In comparison to WANSs, LANs are faster and more reliable,
but improvements in technology continue to blur the line of de-
marcation. Fiber optic cables have allowed LAN technologies to
connect devices tens of kilometers apart, while at the same time
greatly improving the speed and reliability of WANS.

Essential vocabulary (1), (2), (3)

Words
actual adj efficient adj relatively adv
auction off v featurev, n reliable adj
asset n improvement n repository n
blur v instantaneously adv share v
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competitive adj network n simultaneously adv

conspicuous adj numerous adj solely adv
differentiate v patron n LAN
demarcation n point-of-sale n WAN

Word Combinations

to give way (to) at the same time

in the quest to do smth. to be at the opposite ends of smth.
to bind smth. together to replace smth. with smth.

to be aware of smth. shared repository of data

on a daily basis to be many kilometers apart

to blur the line of demarcation to make use of smth.
to improve the speed /reliability competitive advantage

EXERCISES

1. Find in parts 1, 2 and 3 of the text English equivalents for
the following words and phrases:

B I€JIOBOM MUPe; IOCTUTATh KOHKYPEHTHOr'0 IPEeNMYIIeCcTBa;
KapTOTeUHBIH IMKad); XpaHUTb HHPOPMAIHIO B 9JIEKTPOHHOM BHUJIE;
KOJIJIera; B OHOM MeCTe; OJHOBPeMeHHO [IPOCMATPUBATE JaHHbIE
WCCIe0OBaHUM; MeIuThesa nHpopMaluei ¢ KaneHTaMu; 00JIbIe
He; MHOJKECTBO Pas; COeIUHATh MUJJINOHBI KOMIILIOTEPOB BO BCEM
MUpe; HECOMHEHHO; MCKATh KHUTY HAMHOTO ObICTPEe; MarasmuHbl
PO3HUYHON TOPIOBJIM; COBMECTHO MCIIOJb3yeMas 6a3a JaHHBIX;
YCTPOICTBA, OTHOCUTEJIbHO OJIM3KHUE IPYT K APYTy; 0TOOpasKaTh
nHGOPMAIUIO 0 KHUTre; JOKAJbHAS CETh; PErMOHANLHASA CETh;
MEeHbIIIee KOJIUYECTBO YCTPOMCTB; BhIIeIeHHAA INHI S, ADEHI0BaH-
Has y MeCTHO Tesie)OHHOM KOMIIAHNH; II0 CPABHEHMUIO C ... ; IPO-
rpecc B TEXHOJIOTMH; BOJIOKOHHO-OITHYECKUE Kabeau II03BOJIU-
Iu ... .

2. Transcribe and learn to read the following words:
reliable, efficient, instantaneously, mechanics, conspicuous,
Ethernet, area, differentiate.

3. Write the Past Indefinite and the Past Participle of the
verbs:

become, achieve, share, bind, let, buy, take, send, search,
classify, blur.
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4. Find in parts 1, 2 and 3 of the text synonyms to the fol-
lowing words and word combinations:

trustworthy, to reach, workmate, to yield, immediately, at
the same time, investigation, to permit, to purchase, criterion,
noticeable, every day, location, depository, to distinguish, to or-
ganize, to employ, distinction.

5. Write the expansions of the following abbreviations and
learn them:
LAN, WAN.

6. Match the words on the left with their definitions on the
right.

1. Access a) A point in a network where a message
can be transmitted or received.

2. Standard b) The ability of a device to function as
intended, efficiently and without failure.

3. Terminal ¢) The process of looking for and identifying

a character or word or section of data in
a document or file.

4. Device d) The process of showing the difference
between two areas.

5. Demarcation e) The normal quality or normal conditions
which are used to judge other things.

6. Reliability f) The fact of being allowed to use a computer
and read or alter files stored in it.

7. Search g) A small useful machine or piece of equipment.

7. Translate the passages in writing

A) File cabinets and mountains of papers have given way to
computers that store and manage information electronically. Co-
workers thousands of miles apart can share information instan-
taneously, just as hundreds of workers in a single location can
simultaneously review research data maintained online.

B) We may not always be aware of the numerous times we
access information on computer networks. Certainly the Internet
is the most conspicuous example of computer networking, link-
ing millions of computers around the world, but smaller networks
play a role in information access on a daily basis.

C) In comparison to WANs, LANSs are faster and more reli-
able, but improvements in technology continue to blur the line
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of demarcation. Fiber optic cables have allowed LAN techno-
logies to connect devices tens of kilometers apart, while at the
same time greatly improving the speed and reliability of
WANS.

8. Use the information from parts 1, 2 and 3 of the text to
complete the dialogue in your own words.

A : What has become an important asset in today’s business
world?

B:...

A : What an opportunity do coworkers thousands of miles
apart have?

B:...

A : What kind of services does the global computer network
provide?

: What does networking allow?
: How can we classify network technologies?
: What is LAN?

: What is WAN?

oo toe e

: Give example of the usage of WAN technologies.

9. Look through parts 1,2 and 3 of the text and mark the
statements as true (T) or false (F). If you think a statement is
false, change it to make it true.

1. Computers that store and manage information electronically
have replaced file cabinets and mountains of papers.

2. The public Internet forbids businesses around the world

to share information with each other and their customers.

3. The Internet is the most conspicuous example of computer
networking.

4. The card catalogues weren’t replaced with computer
terminals in the public libraries.

5. LAN technologies connect a smaller number

of devices that can be many kilometers apart.

o o o o 0O
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6. WAN technologies connect many devices that

are relatively close to each other. O
7. In comparison to WANSs, LANs are faster and more reliable. O
8. Fiber optic cables have given LAN technologies an

opportunity to connect devices thousands of kilometers apart. a

10. Make summary of parts 1, 2 and 3 of the text using open-
ing phrases on pages 336—337.

11. Read the text and supply prepositions or adverbs where
necessary.

a) Give synonyms to the words in bold type.

b) Single out the main points of this text and sum up its
content using the opening phrases on pages 336—337.

Wired Networks

Ethernet and wireless networks each have advantages and
disadvantages; depending ... your needs, one may serve you bet-
ter than the other. Wired networks provide users ... plenty of
security and the ability to move lots of data very quickly. Wired
networks are typically faster than wireless networks, and they
can be very affordable. However, the cost of Ethernet cable can add
up — the more computers ... your network and the farther apart
they are, the more expensive your network will be. ... addition, un-
less you’re building a new house and installing ... Ethernet cable
in the walls, you’ll be able to see the cables running from place to
place ... your home, and wires can greatly limit your mobility.
A laptop owner, ... example, won’t be able to move around easily
if his computer is tethered ... the wall.

Here are three basic systems people use to set ... wired net-
works. An Ethernet system uses either a twisted copper-pair
or coaxial-based transport system. The most commonly used
cable ... Ethernet is a category 5 unshielded twisted pair (UTP)
cable — it’s useful for businesses who want to connect several
devices together, such as computers and printers, but it’s bulky
and expensive, making it less practical ... home use. A phone
line, ... the other hand, simply uses existing phone wiring
found ... most homes, and can provide ... fast services such as
DSL. Finally, broadband systems provide ... cable Internet and
use the same type of coaxial cable that gives us cable television.
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If you plan to connect ... only two computers, all you’ll need
is a network interface card (NIC) in each computer and a cable to
run ... them. If you want to connect several computers or other
devices, you’ll need an additional piece ... equipment: an Ethernet
router. You’ll also need a cable to connect each computer or
device ... the router.

(By Tracy V. Wilson and John Fuller)

12. Fill in suitable words from the box.

intranet, Local, log onto, network card, satellite, server,
terminals, WAN (Wide Area Network)

LAN is pronounced «lan», and stands for (1)... Area Net-
work. In a typical LAN, there is a central network (2) ... which
supports a number of (3).... Users have to (4) ... the network
server. Pages of information that can be viewed within a LAN
are called an (5) ... . A number of LANs connected to each other
via (6) ... or other form of communication are called a (7) ... . To
be used as network terminals, each computer needs to have a
(8) ... installed.

13. Render the following text in English:

Cnenmudurannu pusmueckoii cpeast Ethernet

WcrTopuuecku mnepsrie cetu TexHoaoruu Ethernet 6uuaim cos-
JaHbI HA KOoaKcHaJbHOM Kabene muamerpom 0,5 mioiima. B masn-
HelllreM ObLIN OIIPe/ie/IeHbl U APYTHe CIeln(PUKAINT (PU3NIEeCKO-
ro ypoBH4A A craugapra Ethernet, mossossromniie ncmoab30BaTh
pasiuuHbBIe CPeNbl Tepefauy JaHHBIX.

dusnueckue cuenupuranuu rexnoaorun Ethernet ma cero-
THAITHUHN JeHb BKJIIOUAIOT CJIeYIOIre CPeabl TepeJaun JaHHbIX.

¢ 10Base-b — kKoakcuaJbHBIN Kabenab auamerpom 0,5 mioiima,

Ha3bIBAE@MBIN «TOJICTHIM» KOaKcuajJoM. MIMeeT BOJHOBOE CO-

nporusaenue 50 Om. MakcumanbHasa aiuHa cermenta — 500

MeTpOB (0e3 MOBTOpUTEIETH).

¢ 10Base-2 — koakcuaJbHBIN Kabeab guamerpom 0,25 mroiima,
HA3BIBAEMBIN « TOHKUM» KOaKcuaaoM. ViMeeT BOJTHOBOE COIIPO-
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tussieHne 50 Om. MaxkcumanbHad gianHa cermedra — 185 mert-

poB (6e3 moBTOPUTENETT).

e 10Base-T — kabesb Ha OCHOBe HEIKPAHMPOBAHHOU BUTOM
napsi. O0pasyeT 3Be3000pa3HyI0 TOIOJIOTHIO HA OCHOBE KOH-
LeHTpaTopa. Paccrognre MeXAy KOHIIEHTPATOPOM U KOHEU-
HBIM y3JI0M — He OoJsiee 100 m.

o 10Base-F — BosiokoHHO-OnTHUECKMiT Kabeb. Tomosorus ana-
sJoruuHa Tomojioruu crangapra 10Base-T. MmeeTca HeCKOIb-
Ko BapuaHTOB 310 crierupuranuu — FOIRL (paccrosuue mo
1000 ™), 10Base-FL (paccrosauue 1o 2000 M), 10Base-FB (pac-
croauue 10 2000 m).

Yucso 10 B yKasaHHBIX BBIIIE HAa3BaHUAX 0003HAUaeT OUTO-
BYIO CKOPOCTH Ilepeiaull JaHHBIX 3TUX cTaHgaproB — 10 Mout/c,
a csioBo Base — meToz mepefaun Ha ogHOI 6a3oBoii uactoTe 10 MI',
(B OTJIMUTIE OT METO/IOB, UCIOJIb3YIOIINX HECKOJIBKO HECYIIIUX Uac-
TOT, KOTOPBIe HasbiBaloTcA Broadband — mImpoKOmoJOCHBIMM).
Ilocnemuuii cHMBOJI B HA3BAHUY CTaHAAPTA (PU3MUIECKOTO YPOBHA
obo3HaUaeT TUI Kabesd.

(Oanugep B. I'., Onugpep H. A.

«Romnviomepnoie cemu. Ilpunyunut,
MexXHOL02UL, NPOMOKOLbLY )

LANGUAGE FOCUS 9

THE PASSIVE VOICE

The Passive Voice is very often used in technical writing where
we are more interested in facts, processes, and events than in
people. We form the Passive Voice by using the appropriate tenses
of the verb to be followed by the past participle of the verb we are
using.

Examples:

Active

1. We use computers. (The Present Simple)

2. Vannevar Bush built the first analog computer. (The Past
Simple)

Passive

1. Computers are used. (The Present Simple)

2. The first analog computer was built in 1930. (The Past
Simple)
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FACTS AND PROCESSES

When we write or talk about facts or processes that happen
regularly, we use the Present Simple Passive.

Examples:

1. Hypertext transfer protocol is used to view Web sites
through a browser.

2. All our computers are connected to the Internet.

3. The request is sent to a server further up the chain on the
Internet.

14. Read the text and put the verbs in brackets into the cor-
rect form.

All calls (1) ... (register) by the Help Desk staff. Each call
(2) ... (evaluate) and then (3) ... (allocate) to the relevant support
group. If a visit (4) ... (require), the user (5) ... (contact) by tele-
phone, and an appointment (6) ... (arrange). Most calls (7) ... (deal
with) within one working day. In the event of a major problem
requiring the removal of a user’s PC, a replacement can usually
(8) ... (supply).

15. Put the verbs in brackets into the correct form.

1. Computers ... (accept) information in the form of instruc-
tions and characters.

2. The address bus ... (use) to send address details between
the memory and the address register.

3. A computer ... (replace) people in dull, routine tasks.

4. An operating system ... (store) on disk.

5. The computer’sinput device ... (read) the information into
the computer.

6. The star configuration, all processing and control func-
tions ... (perform) by the central computer.

7. When a document arrives in the mail room, the enve-
lope ... (open) by a machine.

8. Once theindex ... (store), a temporary key number ... (gen-
erate) and ... (write) on the document.

9. Inputting signals ... (turn) certain switcheson and ... (turn)
others off.

10. The part of the processor which controls data transfers
between the various input and output devices ... (call) the con-
trol unit.
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11. Programs and data ... (keep) inside the computer in a place
called memory.

12. Instructions written in a high-level language ... (trans-
form) into machine code.

13. For outputting information a printer and a cathode-ray-
tube display ... (use).

14. The pixel positions ... (pass on) to the computers pattern
recognition software.

15. A computer cannot do anything unless it ... (tell) what to
do and ... (give) the necessary information.

EVENTS

When we write or talk about past events, we use the Past
Simple Passive.

Examples:

1. A lot of new devices were created last year.

2. A new version of IP was developed several years ago.

3. The Internet Society, a non-profit group, was established
in 1992.

16. Put the verbs in brackets into the correct form.

1.In 1948 American scientists W.Shockly, J.Bardeen and
W.Brattain ... (invent) the transistor.

2.In 1930 the first analog computer ... (build) by Vannevar
Bush.

3. During that period, enormous advances ... (make) in com-
puter technology.

4. The following year, twice as many PCs ... (sell).

5. Integrated circuit ... (discover) due to the efforts of John
Kilby in 1958.

6. The first digital computer ... (build) by the University of
Pennsylvania in 1946.

7. Last year, more software companies ... (launch) than ever
before.

8.IBM’s decision not to continue manufacturing main-
frames ... (reverse) the year after it ... (take).

9. Vacuum tubes ... (invent) at the beginning of the 20* century.

10. Microsoft ... (found) by Bill Gates.

11. In the 1980s, at least 100,000 LANSs ... (set up) in labora-
tories and offices around the world.
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12. The first real calculating machine ... (appear) in 1820 as
the result of several people’s experiments.

13. «The analytical engine» ... (show) at the Paris Exhibition
in 1855.

14. Charles Babbage never ... (finish) his work, but many of
his ideas ... (be) the basis for building today’s computers.

15. In the fir part of the twentieth century electromechani-
cal machines ... (use) for business data processing.

16.In 1890 Dr. Herman Hollerith ... (build) one machine to
punch the holes and others to tabulate the collected data.

17. Clanguage ... (develop) in the 1970s.

18. In 1946 two engineers at the University of Pennsilvania,
J.Eckert and J.Mauchly, ... (create) their digital computer with
vacuum tubes.

19. The idea of keeping instructions for the computer inside
the computer’s memory ... (develop) in 1947.

20. EDVAC ... (design) to store both data and instructions.
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UNIT 10

PART 4. THE ETHERNET

In 1973, at Xerox Corporation’s Palo Alto Research Cen-
ter (more commonly known as PARC), researcher Bob Metcalfe
designed and tested the first Ethernet network. While work-
ing on a way to link Xerox’s «Alto» computer to a printer,
Metcalfe developed the physical method of cabling that con-
nected devices on the Ethernet as well as the standards that
governed communication on the cable. Ethernet has since be-
come the most popular and most widely deployed network tech-
nology in the world. Many of the issues involved with Ethernet
are common to many network technologies, and understand-
ing how Ethernet addressed these issues can provide a foun-
dation that will improve your understanding of networking
in general.

The Ethernet standard has grown to encompass new tech-
nologies as computer networking has matured, but the mecha-
nics of operation for every Ethernet network today stem from
Metcalfe’s original design. The original Ethernet described
communication over a single cable shared by all devices on the
network. Once a device attached to this cable, it had the ability
to communicate with any other attached device. This allows
the network to expand to accommodate new devices without
requiring any modification to those devices already on the net-
work.
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PART 5. ETHERNET BASICS

Ethernet is a local area technology, with networks tradition-
ally operating within a single building, connecting devices in
close proximity. At most, Ethernet devices could have only a
few hundred meters of cable between them, making it impracti-
cal to connect geographically dispersed locations. Modern ad-
vancements have increased these distances considerably, allow-
ing Ethernet networks to span tens of kilometers.

In networking, the term protocol refers to a set of rules that
govern communications. Protocols are to computers what lan-
guage is to humans. Since this article is in English, to under-
stand it you must be able to read English. Similarly, for two de-
vices on a network to successfully communicate, they must both
understand the same protocols.

PART 6. ETHERNET TERMINOLOGY

Ethernet follows a simple set of rules that govern its basic
operation. To better understand these rules, it is important to
understand the basics of Ethernet terminology.

Medium — Ethernet devices attach to a common medium that
provides a path along which the electronic signals will travel.
Historically, this medium has been coaxial copper cable, but to-
day it is more commonly a twisted pair or fiber optic cabling.

Segment — Werefer to a single shared medium as an Ethernet
segment.

Node — Devices that attach to that segment are stations or
nodes.

Frame — The nodes communicate in short messages called
frames, which are variably sized chunks of information.

Frames are analogous to sentences in human language. In
English, we have rules for constructing our sentences: We know
that each sentence must contain a subject and a predicate. The
Ethernet protocol specifies a set of rules for constructing frames.
There are explicit minimum and maximum lengths for frames,
and a set of required pieces of information that must appear in
the frame. Each frame must include, for example, both a destina-
tion address and a source address, which identify the recipient
and the sender of the message. The address uniquely identifies
the node, just as a name identifies a particular person. No two
Ethernet devices should ever have the same address.

+108-



Essential vocabulary (4), (5), (6)

Words
analogous adj historically adv recipient n
coaxial adj impractical adj segment n
deploy v involve v sender n
disperse v issue n similarly adv
encompass v mature v spanv, n
Ethernet n medium n stem (from) v
explicit adj modification n terminology n
frame n node n uniquely adv
govern v proximity n

Word Combinations

to work on a way to do smth. on the network

to be common to smth. coaxial copper cable

to address the issues a twisted pair

computer networking variably sized chunks of
information

to have the ability to do smth. to be analogous to smth.

at most source address

to make smth. impractical destination address

geographically dispersed

EXERCISES

1. Find in parts 4, 5 and 6 of the text English equivalents for
the following words and phrases:

paspabaThIBaTh U TECTUPOBATH MEPBYIO ceTh Ethernet; pusu-
yecKui crocob coeMHEHNA; YIPABIATE IPOIECCOM ITepefadyy uH-
(dhopmaruu; HanboIee MUPOKO UCIIOAb3yeMasi B MIPe CeTeBasA TeX-
HOJIOTHS; BOIPOCHI, Kacaromuecsa Ethernet; pemrats Bompocss;
obecrieunBaTh OCHOBY; OXBAaTHIBATH HOBBIE TEXHOJIOT'UY; TIepefada
nHpoOpMAaINK II0 OAHOMY Kabeiio; He TpeOysd HUKAKUX M3MeHe-
HU; TPagUIUOHHO paboTas B ImpefesaX OJHOTO 3JAHUA; COENU-
HATH YCTPOMCTBA HA OJIM3KOM PACCTOSHUN; HECKOJIbKO COTEH MET-
POB KabeJsid MerK,y HIMY; 3HAUNTEILHO YBEJIUUNBATH PACCTOIHIUE;
COBPEMEHHOE Pa3BUTHE; Te Ke CAMbIe IIPOTOKOJIBI; CJI€A0BATE IIPO-
cTOMY HaOOpy IpaBuMJI; 00eCIeUnBATEL MaPIIPYT, 0 KOTOPOMY IIe-
pefaroTcs 3IeKTPOHHBIE CUTHAJBI; OIPEeIATh Habop ITPaBIMII; TOU-
Hasg MUHUMAJIbHASA U MaKCUMAaJbHAs NInHA (DpeiiMoB; HAOOD Tpe-
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Oyemoit nH(GOPMAIIUY; COAEPKATh KaK apec HasHAUCHU, TaK U
HMCXOAHBIA afipec; OIpPeHessaTh IMOJyYaTessd COOOIIEHNs; TOT JKe
caMBbIif aJpec.

2. Transcribe and learn to read the following words:
issue, design, requiring, proximity, dispersed, medium, co-
axial, analogous, identify, recipient.

3. Write the Past Indefinite and the Past Participle of the
verbs:

know, govern, grow, expand, increase, refer, read, travel,
have, appear, identify.

4. Find in parts 4, 5 and 6 of the text synonyms to the fol-
lowing words and word combinations:

scientist, to plan, mode, question, to supply, to make better,
to originate from, capability, small change, nearness, progress,
to enlarge, to control, to join, similar, to comprise, to define,
definite, addressee, specific.

5. Write the expansion of the following abbreviation and
learn it:
PARC.

6. Match the words on the left with their definitions on the
right.

1. Research a) A packet of transmitted data including
control and route information.

2. Method b) A unique number that identifies
a device on a network.

3. Modification c¢) Nearness in space or time.

4. Proximity d) A part of the local area network
between two nodes.

5. Medium e) A change made to something.

6. Segment f) A way of proceeding or doing something.

7. Address g) Scientific investigation carried out in
order to learn new facts about
a field of study.

8. Frame h) A substance in which signals can be
transmitted.
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7. Translate the passages in writing

A) Many of the issues involved with Ethernet are common to
many network technologies, and understanding how Ethernet
addressed these issues can provide a foundation that will improve
your understanding of networking in general.

B) There are explicit minimum and maximum lengths for
frames, and a set of required pieces of information that must
appear in the frame. Each frame must include, for example, both
a destination address and a source address, which identify the
recipient and the sender of the message.

8. Answer the following questions using the information
from parts 4, 5 and 6 of the text.

1. When did Bob Metcalfe design and test the first Ethernet
network? 2. What did Metcalfe develop? 3. What did the origi-
nal Ethernet describe? 4. Taking modern advancement into con-
sideration, what distance can Ethernet devices have between
them? 5. What does the term protocol refer to in networking?
6. What does a common medium provide? 7. What is the frame?
8. What must each frame include?

9. Look through parts 4,5 and 6 of the text and mark the
statements as true (T) or false (F). If you think a statement is
false, change it to make it true.

1.In 1973 at IBM Corporation, researcher Bob Metcalfe
designed and tested the first Ethernet network.

2. Ethernet has since become the least popular

and least deployed network technology in the world

3. Once a device attached to the Ethernet, it had the ability
to communicate with any other attached device.

4. At most, Ethernet devices could have only

a few hundred meters of cable between them.

5. Historically, the medium has been a twisted pair

or fiber optic cable, but today it is more commonly

a coaxial copper cabling.

6. Frames are analogous to sentences in human language
7. There are no explicit minimum and maximum

lengths for frames.

8. Each frame must include only a destination address,
which identifies the recipient of the message.

o o o 0O

O O oOog
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10. Make summary of parts 4, 5 and 6 of the text using open-
ing phrases on page 336—337.

11 Read the text and insert articles where necessary.

a) Give antonyms to the words in bold type.

b) Using the information from this text, enumerate all ad-
vantages and disadvantages of HomePNA in the table below and
decide if there are more the former or latter in this type of net-
working.

Phone-line Networking

advantages disadvantages

Phone-line Networking

Phone-line networking is one of several ways to connect ...
computersin your home. If your computers are in different rooms,
then phone-line networking could be ... good solution for you.
Phone-line networking is easy to install, inexpensive and fast,
and it doesn’t require ... any additional wiring.

Phone-line networking, most commonly referred to as Home
PNA, is based on ... specifications developed by ... Home Phone
Networking Alliance (HPNA). The HPNA is ... consortium of key
networking technology companies that created ... phone-line stan-
dard for ... networking industry. HPNA 1.0, ... original version
of ... standard, operated at a rather slow 1 megabit per second
(Mbps). ... current specification, HPNA 3.0, is based on technol-
ogy developed by ... Broadcom and ... Copper Solutions. It ope-
rates at 128 Mbps.

HomePNA has ... several distinct advantages:

It’s easy to install.

It’s inexpensive.

It’s standardized.

It’s reliable.

It operates at a constant 128 Mbps, even when the phone is

in use.
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e It requires no additional networking equipment (such as hubs
or routers).

e It supports up to 50 devices.

o It is fast enough for bandwidth-intensive applications, such
as video.

o It is compatible with other networking technologies.

o It works on Macs and older PCs (in addition to Windows and

Linux systems).

HomePNA does have ... some drawbacks, though. You need ...
phone jack close to each computer. Otherwise, you will have to
run phone extension cords or install new wiring. There s ... physi-
callimit of 1,000 feet (304.8 m) of wiring between devices, and ...
overall area of coverage should not exceed 10,000 square feet
(929 m?). Rarely (in fewer than 1 percent of U. S. homes),
HomePNA will not work on ... existing wiring. And while this
author did not notice any interference with voice use, there have
been reports of voices sounding «funny» or of ... lot of noise
on ... phone once HomePNA is installed.

(By Jeff Tyson)

12. Choose the correct word in each of the following sen-
tences.

1. The speed with which a modem can process data is mea-
sured in ... .

a) bandwidth b) bits per second (bps) c) signal

2. Cables consisting of several copper wires each with a shield
are known as ... cables.

a) twisted pair b) optical fiber c) power cables

3. Computers that are connected together within one build-
ing forma... .

a) WAN b) ISP ¢) LAN

4. If you transfer a file from a remote computer to your com-
puter, you... .

a) download b) upload c) run

5. To send out information is to ... .

a) signal b) packet ¢) transmit

6. A document containing information and graphics that can
be accessed on the internet is... .

a) a website b) a web page c) the World Wide Web
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13. Render the following text in English.
Crpykrypa cranmaproB IEEE 802.X

B 1980-m rogy B umctuTyte IEEE OBII Opranm3oBaH KOMHU-
et 802 M0 cTaHAZAPTU3AIINY JOKAILHBIX CeTell, B pe3yJabTaTe pa-
00TBI KOTOPOT'0 OBLIO MPUHATO ceMeiicTBo ctannapTos IEEE 802.X,
KOTOPBIE COIEPIKAT PEKOMEHIAIINY 110 TPOeKTUPOBAHUIO HUMKHUX
ypOBHeM TOKAILHBIX ceTeli. [103:Ke pe3yIbTaThl Pad0THI 9TOT'0 KO-
MUTETA JIETJI B OCHOBY KOMILJIEKCA MEXIYHAPOIHBIX CTAHJAPTOB
ISO 8802-1...5. 9Tu cTaHIapPTHI OBLIN CO3LAHLI HA OCHOBE OUeHb
pacupocTpaHeHHBIX (PUPMEHHBIX CTaHAApPTOB ceteii Ethernet,
ArcNet u Token Ring.

IIomumo IEEE B paboTe 10 cTaHAaPTU3AIINY IIPOTOKOJIOB JIO-
KaJIbHBIX CeTel MPUHUMAJIY YUaCTHe U ApyTrue opranusanuu. Taxk,
IJIS ceTeil, paboTAIOIMX HA ONITOBOJIOKHE, AMEPUKAHCKUM MHCTHU-
TyToM 10 ctaumaprusanuu ANSI 6511 paspaboran crangapt FDDI,
obecmeynBaIONINi CKOPOCTh mepegauu fanubix 100 M6ut/c. Pa-
00THI IO CTAHAAPTUSAIMY ITPOTOKOJIOB BeAYTCA TaKKe accoIra-
nueit ECMA, xoropoii mpuHaTsl craugaptel ECMA-80, 81, 82
IJIs JoKaabHOU cetu Tuna Ethernet u BmocaemncTBuu craHgapThI
ECMA-89,90 mo meTony nmepefauu MapKepa.

Craunapre! cemeiictBa IEEE 802.X oxBaThIBalOT TOJIHKO JBa
HIKHUX YPOBHA ceMuypoBHeBoii mogenu OS] — gusuueckuit u Ka-
HaJLHBIH. OTO CBA3aHO C T€M, UTO MMEHHO 9TH YPOBHU B HANOOJIb-
1Ieii CTeIeHu OTPaKaoT CIelu(PUKY JTOKAIbHBIX cereit. Crapimue
JKe YPOBHU, HAUMHAS C CETEBOTO, B 3HAUNTEIHHOM CTETIeHN UMEIOT
00I1T7I€e UepThl, KaK AJIA JIOKAJIbHBIX, TaK U IJII IJI00ATBHBIX ceTell.

(Onugep B.T., Onughep H. A.

«Romnviomepnote cemu.
Ipunyunost, mexnoaozuu, NPOMOKOLbLL )

LANGUAGE FOCUS 10

EXPLANATIONS AND DEFINITIONS

If the purpose of the text is to inform specialists about new
developments or to explain something to non-experts or students,
the text usually contains definitions and explanations.

Definitions and explanations usually have the following words
and expression:
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is / are by ... we mean

means by ... is meant
is taken to be in other words
denotes that is (to say)

is / can be defined as

Examples:

1. A tablet is a modern electronic device.

2. Printers and monitors are output devices.

3. The term protocol refers to a set of rules that machines
follow to complete tasks.

4. A node can be defined as a device attached to the segment.

5. By packets we mean parts of a file that range between 1,000
and 1,500 bytes.

Definitions usually include three parts: the term to be de-
fined, the group it belongs to, and the characteristics which dis-
tinguish it from other members of the group. For example:

Term Group Characteristics
A core is a thin glass center where the light travels
of the fiber
Cladding is the outer optical that reflects the light
material surrounding | back into the core
the core
Coating is a plastic coating which is used to
protect the fiber from
damage and moisture

14. Analyze the following definitions and identify their dif-
ferent parts:

a) by marking the term

b) by underlining the group once

¢) by underlining the characteristics twice.

Example: A computer is a complicated device that stores and
processes data.

1. A WAN is a network connected over long-distance tele-
phone lines.

2. A computer virus — an unwanted program that has en-
tered your system without you knowing about it — has two parts,
which I’ll call the infector and the detonator.

3. A «system» is a mixture of integrated parts working to-
gether to form a useful whole.

-115-



4. Internet is a global collection of networks, both big and
small, connecting together in many different ways to form the
single entity.

5. The part of the processor which controls data transfers
between the various input and output devices is called the con-
trol unit.

6. A modem is a device which serves a dual purpose because it
acts as a MOdulator (digital to analog) and a DEModulator (ana-
log to digital).

7. The compiler is a systems program which may be written
in any language, but the compiler’s operating system is a true
systems program which controls the central processing unit
(CPU), the input, the output, and the secondary memory devices.

8. A variable is a quantity that is referred to by name, such
asa, b, ¢, d, and average in the above program.

9. Input is the information presented to the computer.

10. A LAN is a localized network, usually in one building or
in a group of buildings close together.

11. The term «computer» includes those parts of hardware
in which calculations and other data manipulations are performed,
and the high-speed internal memory in which data and calcula-
tions are stored.

12. There are actually two kinds of antivirus programs: vi-
rus shields, which detect viruses as they are infecting your PC,
and virus scanners, which detect viruses once they’ve infected
you.

13. Large computer systems, or mainframes, as they are re-
ferred to in the field of computer science, are those computer
systems found in computer installations processing immense
amounts of data.

14. The POP is a place for local users to access the company’s
network, often through a local phone number or dedicated line.
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UNIT T1

PART 7. ETHERNET MEDIUM

Since a signal on the Ethernet medium reaches every attached
node, the destination address is critical to identify the intended
recipient of the frame.

For example, in the figure 2, when computer B transmits to
printer C, computers A and D will still receive and examine the
frame. However, when a station first receives a frame, it checks
the destination address to see if the frame is intended for itself.
If it is not, the station discards the frame without even examin-
ing its contents.

One interesting thing about Ethernet addressing is the imple-
mentation of a broadcast address. A frame with a destination

Fig. 2
A small Ethernet network
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address equal to the broadcast address (simply called a broad-
cast, for short) is intended for every node on the network, and
every node will both receive and process this type of frame.

PART 8. CSMA / CD

The acronym CSMA / CD signifies carrier-sense multiple ac-
cess with collision detection and describes how the Ethernet pro-
tocol regulates communication among nodes. While the term may
seem intimidating, if we break it apart into its component con-
cepts we will see that it describes rules very similar to those that
people use in polite conversation. To help illustrate the operation
of Ethernet, we will use an analogy of a dinner table conversation.

Let’s represent our Ethernet segment as a dinner table, and
let several people engaged in polite conversation at the table rep-
resent the nodes. The term multiple access covers what we already
discussed above: When one Ethernet station transmits, all the sta-
tions on the medium hear the transmission, just as when one per-
son at the table talks, everyone present is able to hear him or her.

Now let’s imagine that you are at the table and you have some-
thing you would like to say. At the moment, however, I am talk-
ing. Since this is a polite conversation, rather than immediately
speak up and interrupt, you would wait until I finished talking
before making your statement. This is the same concept described
in the Ethernet protocol as carrier sense. Before a station trans-
mits, it «listens» to the medium to determine if another station
is transmitting. If the medium is quiet, the station recognizes
that this is an appropriate time to transmit.

PART 9. COLLISION DETECTION

Carrier-sense multiple access gives us a good start in regulat-
ing our conversation, but there is one scenario we still need to
address. Let’s go back to our dinner table analogy and imagine
that there is a momentary lull in the conversation. You and I both
have something we would like to add, and we both «sense the
carrier» based on the silence, so we begin speaking at approxi-
mately the same time. In Ethernet terminology, a collision oc-
curs when we both spoke at once.

In our conversation, we can handle this situation gracefully.
We both hear the other speak at the same time we are speaking,
so we can stop to give the other person a chance to go on. Ethernet
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nodes also listen to the medium while they transmit to ensure
that they are the only station transmitting at that time. If the
stations hear their own transmission returning in a garbled form,
as would happen if some other station had begun to transmit its
own message at the same time, then they know that a collision
occurred. A single Ethernet segment is sometimes called a colli-
sion domain because no two stations on the segment can transmit
at the same time without causing a collision. When stations de-
tect a collision, they cease transmission, wait a random amount
of time, and attempt to transmit when they again detect silence
on the medium.

The random pause and retry is an important part of the pro-
tocol. If two stations collide when transmitting once, then both
will need to transmit again. At the next appropriate chance to
transmit, both stations involved with the previous collision will
have data ready to transmit. If they transmitted again at the
first opportunity, they would most likely collide again and again
indefinitely. Instead, the random delay makes it unlikely that
any two stations will collide more than a few times in a row.

Essential vocabulary (7), (8), (9)

Words
analogy n critical adj interrupt v
appropriate adj delay v, n intimidate v
attempt v, n detect v recognize v
carrier n detection n retryv, n
cease v discard v signify v
collide v examine v speak up v
collision n gracefully adv station n
content n implementation n CSMA/CD
cover v, n indefinitely adv

Word Combinations

broadcast address to give a chance to do smth.
to be intended for smth. in a garbled form

to seem intimidating collision domain

to break smth. apart into smth. arandom amount of time
polite conversation at the first opportunity

to be engaged in smth. in a row

momentary lull to make unlikely that ...
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EXERCISES

1. Find in parts 7, 8 and 9 of the text English equivalents for
the following words and phrases:

OTIPeNeNIATh HaMeUeHHOTO OJIyJyaTesisa; Iepejalas cpea;
MOJIyYaTh U IPOBEPATH 0JIOK JAaHHBIX; IIPOBEPATH afipec HasHaye-
HUS; OTBEPraTh (ppeiiM, Jaske He IPOBEPAA €ro COAePIKUMOe; HC-
TI0JIb30BAHUE IITMPOKOBEIATEIHLHOTO afpeca; COKPAIeHHO; UIeH-
TUYHBIN YeMy-JI.; MHOKECTBEHHBIN JOCTYI ¢ KOHTPOJIEM HecyIei
U 00HapYKeHNEeM KOH(MJIUKTOB; PETYJINPOBATH Iepefavy JaHHBIX
MEKIY Y3JIaMU; TEPMUH « MHOYKECTBEHHBIH JOCTYII» OXBATHIBAET TO,
YTO MBI ... ; OIPEJENATH, IePeJaeT Ju NHDOPMAIUIO APYTOH y3e;
TIOAXOAAIIee BpeMA IJIA Iepefadyu; o0HApyKeHe KOHMINKTOB;
naBaiiTe BepHEMCA K ... ; KDATKOBPEMEHHOe 3aTHUIIIbe B PA3roBope;
TPUMEPHO, B OAHO U TOXKE BPEeMS; IPOUCXOIUTD (CAYUaThC); 00HA-
PY’KUBATh KOH(QJINKT; IPeKpaIaTh IepeJauy; MIbITAThCA; IPOM3-
BOJIbHAS I1ay3a; TPOM3BOJIbHA 3aIeP:KKa; HECKOJIBKO Pas MOAPL,.

2. Transcribe and learn to read the following words:
examine, equal, process, collision, intimidating, analogy,
cause, determine, scenario, indefinitely.

3. Write the Past Indefinite and the Past Participle of the verbs:
reach, check, see, discard, describe, hear, say, speak, give,
begin, occur, stop, go on, collide.

4. Find in parts 7, 8 and 9 of the text synonyms to the fol-
lowing words and word combinations:

to get to, vital, to verify, to get rid of, realization, identical,
repeated, clash, to bully, to sunder, to explain, mannerly, to talk
up, suitable, to happen, to continue, to stop, to try, break, occa-
sion, repeatedly, in succession.

5. Write the expansion of the following abbreviation and
learn it:
CSMA/CD.

6. Match the definitions on the right with the words they
denote on the left.

1. Station a) Discovery of a certain condition that affects a
computer system or the data with which it works.
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2. Content b) A message or data sent to a group of users.

3. Broadcast  c) The interval between one event and another.

4. Collision d) A microcomputer or terminal connected
to a network.

5. Delay e) An event that occurs when two electrical signals
meet and interfere with each other over a network,
normally causing an error.

6. Detection  f) Information, ideas, text, images or data that form
a letter, document, web page, database or book.

7. Circle transitional markers and find the words they refer
to (see Language Focus 2 in Unit 2). Translate the passages in
writing.

A) However, when a station first receives a frame, it checks
the destination address to see if the frame is intended for itself.
If it is not, the station discards the frame without even examin-
ing its contents.

B) If the stations hear their own transmission returning in a
garbled form, as would happen if some other station had begun
to transmit its own message at the same time, then they know
that a collision occurred. A single Ethernet segment is some-
times called a collision domain because no two stations on the
segment can transmit at the same time without causing a colli-
sion.

8. Imagine that you are a network expert working for Busi-
ness Network Solution and that a newspaper reporter is inter-
viewing you. Use the information from parts 7, 8 and 9 of the
text to complete the dialogue in your own words.

Reporter: What is critical to identify the intended recipient
of the frame?

You: ...

Reporter: What does a station do when it first receives a
frame?

You: ...

Reporter: What is one interesting thing about Ethernet ad-
dressing?

You: ...

Reporter: Is a frame with a destination address equal to the
broadcast address intended for every nod on the network?

You: Yes.
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Reporter: What does the acronym CSMA /CD signify?

You: ...

Reporter: When one Ethernet station transmits, do all the
stations on the medium hear the transmission?

You: Yes.

Reporter: Why does a station «listen» to the medium before
it transmits?

You: ...

Reporter: What do stations do when they detect a collision?

You: ...

Reporter: And the last question, what makes it unlikely that
any two stations will collide more than a few times in a row?

You: ...

9. Look through parts 7, 8 and 9 of the text and mark the
statements as true (T) or false (F). If you think a statement is
false, change it to make it true.

1. The destination address is of no importance

in identifying the intended recipient of the frame.

2. The station discards the frame without even examining

its contents if the frame is not intended for this station.

3. A frame with a destination address equal to the broadcast
address is not intended for every node, but for specific
station on the network.

4. The CSMA/CD describes how the Ethernet protocol
regulates communication among nodes.

5. If the medium is quiet, the station knows that it should wait
before transmitting.

6. If a station hears its own transmission returning

in a garbled form, then it knows that everything was OK.

7. A single Ethernet segment is sometimes called

a collision domain because no two stations on the segment can
transmit at the same time without causing a collision.

8. If two stations collide when transmitting once,

then both will not transmit the same data again.

o o o 0O

10. Make summary of parts 7, 8 and 9 of the text using open-
ing phrases on pages 336—337.

11. Read the text and put the verbs in brackets into the cor-
rect tense-aspect form. Be careful with non-finite forms.
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a) Give definitions to the words and word combinations in
bold type (see Language Focus 10 in Unit 10).

b) Find the passages in the text where the following ideas
are expressed:

a) Phone line capacity.

b) Transceiver work description.

¢) HomePNA underlying technology.
d) Controller chip work description.
e) Broadcom’s two chips.

ooooo

HomePNA Technology

1. HomePNA (to use) a method (to know) as frequency-divi-
sion multiplexing (FDM). FDM (to put) computer data on sepa-
rate frequencies from the voice signals (to carry) by the phone
line. FDM (to separate) the extra signal space on a typical phone
line into distinct data channels by (to split) it into uniform chunks
of bandwidth. To better understand FDM, (to think) of radio sta-
tions — each station (to send) its signal at a different frequency
within the available band.

2. In HomePNA, voice and data (to travel) on the same wires
without (to interfere) with each other. In fact, a standard phone
line (to have) enough room (to support) voice, a high-speed
DSL modem and a home phone-line network.

3. Two custom chips (to design) using the HPNA specifica-
tions (to develop) by Broadcom and (to make up) the core of the
HomePNA card’s architecture:

4. The small 4100 chip (to act) as a transceiver between the
larger chip and the signal (to receive) over the phone line from
another computer. It can (to send) and (to receive) signals over
1,000 ft (305 m) on a typical phone line. Think of it as an inter-
preter, (to translate) the analog messages it (to get) from the
phone line into a digital format that the PCI/MSI controller chip
can (to understand). The 4100 (not to try) to understand what it
(to interpret), it just (to send) it along.

5. Since many phone lines in existing homes (to vary) greatly
in length and signal quality, the larger 4210 controller chip (to
have) to be able to adapt to a variety of challenges. Because
the 4210 (to do) this so well, the HPNA (to estimate) that more
than 99 percent of U. S. homes (to have) phone wiring that can
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(to support) HomePNA. Basically, it (to work) this way: First,
the controller chip (to take) the unfiltered content it (to re-
ceive) from the smaller chip and (to strip away) all the noise.
It then (to take) what (to leave) and (to pass) it on to the com-
puter for processing. Once the computer (to process) the in-
formation, it (to return) an acknowledgment to the sending
computer so it (to know) that the data (to receive). This (to hap-
pen) thousands of times each second as the computers (to com-
municate).

(By Jeff Tyson)

12. Complete the bold typed words in the following sen-
tences by adding the prefix inter-, intra-, trans-, com-, con-, up-
or down-. This table will help you.

prefix meaning of prefix examples of use

inter- between internet, interconnect,
interactive, international

intra- within intranet, e. g. company
intranet

trans- across transmit, transfer,
transaction

co-/com-/con- | with combine, compatible,
connect, configure
up- up (to Internet) upload
down- down (from Internet) download, downtime, 1. e.

when the network is down
(not working)

1. Last month computer...time cost the company over
10,000 in lost production.

2. The computers in the production department have now
been successfully ... connected with those in the planning de-
partment.

3. Once you have completed payment details the data will
be ...mitted via a secure link.

4. We cannot network these computers because the systems
are not ...patible.

5. Many companies distribute internal documents on their
own ...net.
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6. Once the home page has been completed, we’ll be ready
to...load the site.

7. Cables are being laid throughout the building as the net-
work requires physical ...nections.

8. Using the network he was able to ...bine the data from dif-
ferent reports.

13. Render the following text in English

Merox moctynma CSMA / CD

B cersax Ethernet ncnosnnsyercsa MeTon qocTyima K cpefie mepe-
Jauyy JaHHBIX, HA3LIBA€MBIN METOJO0M KOJIJIEKTHUBHOTO AOCTYIIA C
OTI03HABAHMEM HeCYIel 1 06HapyKeHneM KOJLIN3UM.

ITOT METOJ IPUMEHAETCA UCKIIOUUTENHHO B CETAX C JIOTUUEe-
CKOI 00111e# MuHOI (K KOTOPBIM OTHOCSATCA U PASUOCETH, IOPO-
IUBIIITE 3TOT MeTOM). Bce KOMIIbIOTEPHI TAKOI CETH NMEIOT HEeIo-
CPeICTBEeHHBIN MOCTYII K 00111ell ITHe, TOATOMY OHA MOXKeT OBITh
HUCII0JIb30BaHA JJIA Iepeavyy JTaHHBIX MEX Y JIOOBIMU IBYMS V3-
gamu cetu. OMHOBPEMEHHO BCE KOMIIBIOTEPHI CETH MUMEIOT BO3-
MOKHOCTH HeMeJJIEHHO (C YUeTOM 3aJeP:KKM PacIpoCTpaHeHu s
CHUTHAaJIa 10 (PU3UUECKOi cpefie) MOJTYUYUTh JaHHbIe, KOTOPbIE JII0-
00if 13 KOMIILIOTEPOB HaUaJ IIepeJaBaTh Ha 00IIyio muny. IIpo-
CTOTa CXEeMBI HOJKJIIOUEHNA — ATO OAMH 13 GaKTOPOB, OIIPEIEIB-
mux yemnex craugapra Ethernet. F'oBopsar, uTo Kabeasb, K KOTOPO-
MY ITOAKJII0UEHEI BCe CTAHIUY, Pa00TaeT B pesKrMe KOJLIeKTUBHOTO
JoCTyTA.

Bce manmble, mepegaBaeMble IO CETH, IIOMEIAIOTC B KaaphI
oTlpefieIeHHON CTPYKTYPHI U CHAOMKAIOTCS YHUKATBLHBIM a[peCOM
CTAHIINY Ha3HAUCHUSI.

Yr0o0BI TOJTYUYUTH BO3MOKHOCTh IE€pEIaBaTh KajJp, CTAHIIUA
IOJIKHA yOeauThCs, UTO pasdfeiseMasi cpefia cBoOOoAHA. ITO IO-
CTUTAETCS IPOCTYIIUBAHIEM OCHOBHON TapMOHUKY CUTHAJIA, KO-
TopasA TaKsKe HasbIBaeTcA Hecylleil uactoroi. IIpusHakom He-
3aHATOCTHU CPebl ABJIAETCA OTCYTCTBHUE Ha Hel HecyIel YacTo-
TBI, KOTOPaA IPU MaHUYECTEPCKOM crrocobe KOJMPOBAHUA PaBHA
5—10 MT'11, B 3aBUCHMOCTH OT TIOCJI€I0BATEILHOCTY eTUHUIL U HY-
Jieil, mepenaBaeMbIX B JaHHBIA MOMEHT.

(Onugpep B. I'., Onughep H. A.
«Kommnsiorepusie cemu. IIpunyunut,
MexXHOL02UL, NPOMOKOLbLY )
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LANGUAGE FOCUS 11

CAUSE AND EFFECT

It is very important to understand the different ways of ex-
pressing the relationship between the cause and the effect of an
action when you are reading English.

It should be noted that we can mention the cause before the
effect.

Example:

(cause) (effect)

A lot of traffic often causes congestion problems.

We can also mention the effect before the cause.

Example:

(effect) (cause)

Congestion problems is often due to a lot of traffic.

In English, we can express cause and effect in different
ways.

1. Verbs linking cause and effect:

result cause
produce result in
allow result from
prevent bring about
enable

Examples:

1. The extensive use of computers in schools is resulting in
a new generation of computer-literate students. (cause — ef-
fect)

2. Computers can create artificial objects in their memories.
This allows developers to test product design without actually
creating a real prototype. (cause — effect)

3. The introduction of computer technology brought about
significant changes in office routines. (cause — effect)

4. The problems were caused by the volume of network traf-
fic. (effect « cause)

2. Connectives introducing cause:

due to because
as the / a result of in response to
since as
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Examples:

1. Teachers must rethink their roles as computer technology
is creating a revolution in the classroom. (effect «— cause)

2. Early computers developed quickly as a result of their use
in military applications. (effect «— cause)

3. Because off-the-shelf programs do not always fit a com-
pany’s needs, software often has to be specially developed.
(cause — effect)

3. Connectives introducing result:

with the result that consequently

so that hence

thus for this reason
therefore thereby
Examples:

1. When using an online database service, you must pay for
the time you use. Consequently, you should have a good idea of
what you want before you log on. (cause — effect)

2. Carpel tunnel syndrome is a serious medical condition. For
this reason, computer users should be careful of their posture
and take frequent breaks. (cause — effect)

3. Computers can remove many of the routine and boring
tasks, thereby leaving us with more time for interesting, cre-
ative work. (cause — effect)

4. Another way of showing causal relationship is by intro-
ducing the cause with if. Both the cause clause and the effect
clause verbs are in the present tense.

Examples:

1. If your company has a LAN, you can share the use of a
printer with your colleagues. (cause — effect)

2. It is easy to transport your data to another location if it is
stored on a disk. (effect «<— cause)

14. Read the following sentences and underline the part
which expresses the cause.

1. Since a signal on the Ethernet medium reaches every at-
tached node, the destination address is critical to identify the
intended recipient of the frame.

2. Voice-recognition systems are becoming more sophisti-
cated. Thus, keyboards may be unnecessary in the future.
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3. When robots malfunction, it is usually due to mistakes in
the programming or the design.

4. Laser printers can be quite expensive and are therefore
often shared through networks.

5. Many people do not explore new software because they are
comfortable with what they already have.

6. Because a modem can be used for inter-computer commu-
nication, many people can now do their office work on their com-
puter at home.

15. Read the following sentences and underline the part
which expresses the effect / result.

1. Because packets can travel multiple paths to get to their
destination, it’s possible for information to route around con-
gested areas on the Internet.

2. Fax boards are available to plug into your computer, so
you do not have to buy a fax machine.

3. Since anyone can consult your files on a computer, it is a
good idea to protect sensitive files with a password.

4. Because there are many different types of printers, you
must analyze your needs before making a purchase.

5. Computers have been reduced in both size and cost as a
result of advances in design and technology.

6. Computers can remove many of the routine and boring tasks
from our lives, thereby leaving us with more time for interesting
and creative work.

16. Read the sentences below and point out the marker show-
ing a cause-effect relationship and underline the part of the sen-
tence that expresses the cause. The first one has been done for you.

1. By 1980, IBM decided there was a market for 250,000 PCs,
so they set up a special team to develop the first IBM PC.

2. As they became more proficient on the computer, some
showed gains in their overall self-confidence, as well.

3. Binary code simplified computer design. Thus computers
use 1s and Os to translate symbols into unique combinations of
electrical pulses.

4. One of the features of a computer virus that separates it
from other kinds of computer program is that it replicates itself,
so that it can spread to other computers.
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5. Lehigh is waiting to infect other unsuspecting computers
if you boot from one of those four infected floppies.

6. Because of these and so many other different judgements,
there can be no absolute.

7. Robots are better at this task, not because they are faster
or cheaper than humans, but because they work in a place where
humans cannot.

8. This automatic accuracy is particularly valuable in this kind
of industry because locating and fixing mistakes is costly.

9. Artificial worlds are being built up in a computer memory
so that people can walk through at will, look around, and even
touch objects.

10. Global communication and computer networks will become
more and more a part of professional and personal lives as the
price of microcomputers and network access drops.
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UNIT 12

PART 10. LIMITATIONS OF ETHERNET

A single shared cable can serve as the basis for a complete
Ethernet network, which is what we discussed above. However,
there are practical limits to the size of our Ethernet network in
this case. A primary concern is the length of the shared cable.

Electrical signals propagate along a cable very quickly, but
they weaken as they travel, and electrical interference from neigh-
boring devices (fluorescent lights, for example) can scramble the
signal. A network cable must be short enough that devices at op-
posite ends can receive each other’s signals clearly and with mini-
mal delay. This places a distance limitation on the maximum sepa-
ration between two devices (called the network diameter) on an
Ethernet network. Additionally, since in CSMA/CD only a single
device can transmit at a given time, there are practical limits to
the number of devices that can coexist in a single network. At-
tach too many devices to one shared segment and contention for
the medium will increase. Every device may have to wait an inor-
dinately long time before getting a chance to transmit.

Engineers have developed a number of network devices that
alleviate these difficulties. Many of these devices are not specific
to Ethernet, but play roles in other network technologies as well.

PART 11. NETWORK ELEMENTS

Repeaters

The first popular Ethernet medium was a copper coaxial cable
known as «thicknet». The maximum length of a thicknet cable
was 500 meters. In large building or campus environments,
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a 500-meter cable could not always reach every network device.
A repeater addresses this problem.

Repeaters connect multiple Ethernet segments, listening to
each segment and repeating the signal heard on one segment onto
every other segment connected to the repeater. By running mul-
tiple cables and joining them with repeaters, you can significantly
increase your network diameter.

Segmentation

In our dinner table analogy, we had only a few people at a
table carrying out the conversation, so restricting ourselves to a
single speaker at any given time was not a significant barrier to
communication. But what if there were many people at the table
and only one were allowed to speak at any given time?

In practice, we know that the analogy breaks down in circum-
stances such as these. With larger groups of people, it is common
for several different conversations to occur simultaneously. If
only one person in a crowded room or at a banquet dinner were
able to speak at any time, many people would get frustrated wait-
ing for a chance to talk. For humans, the problem is self-correct-
ing: Voices only carry so far, and the ear is adept at picking out a
particular conversation from the surrounding noise. This makes
it easy for us to have many small groups at a party converse in the
same room; but network cables carry signals quickly and effi-
ciently over long distances, so this natural segregation of con-
versations does not occur.

Ethernet networks faced congestion problems as they in-
creased in size. If a large number of stations connected to the
same segment and each generated a sizable amount of traffic,
many stations may attempt to transmit whenever there was an
opportunity. Under these circumstances, collisions would become
more frequent and could begin to choke out successful transmis-
sions, which could take inordinately large amounts of time to
complete. One way to reduce congestion would be to split a single
segment into multiple segments, thus creating multiple collision
domains. This solution creates a different problem, as now these
now separate segments are not able to share information with
each other.

Bridges

To alleviate problems with segmentation, Ethernet networks
implemented bridges. Bridges connect two or more network
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segments, increasing the network diameter as a repeater does,
but bridges also help regulate traffic. They can send and receive
transmissions just like any other node, but they do not function the
same as a normal node. The bridge does not originate any traffic of
its own; like a repeater, it only echoes what it hears from other
stations. (That last statement is not entirely accurate: Bridges do
create a special Ethernet frame that allows them to communicate
with other bridges, but that is outside the scope of this article.)
Remember how the multiple access and shared medium of
Ethernet meant that every station on the wire received every
transmission, whether it was the intended recipient or not?
Bridges make use of this feature to relay traffic between seg-
ments. In the figure 3 below, the bridge connects segments 1
and 2. If station A or B were to transmit, the bridge would also
receive the transmission on segment 1. How should the bridge
respond to this traffic? It could automatically transmit the frame
onto segment 2, like a repeater, but that would not relieve con-
gestion, as the network would behave like one long segment.
One goal of the bridge is to reduce unnecessary traffic on
both segments. It does this by examining the destination address
of the frame before deciding how to handle it. If the destination
address is that of station A or B, then there is no need for the
frame to appear on segment 2. In this case, the bridge does noth-
ing. We can say that the bridge filters or drops the frame. If the
destination address is that of station C or D, or if it is the broad-
cast address, then the bridge will transmit, or forward the frame
on to segment 2. By forwarding packets, the bridge allows any of

SEGMENT 2 E

S

B

Fig.3
An Ethernet bridge connecting two segments
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the four devices in the figure to communicate. Additionally, by
filtering packets when appropriate, the bridge makes it possible
for station A to transmit to station B at the same time that
station C transmits to station D, allowing two conversations to
occur simultaneously!

Switches are the modern counterparts of bridges, function-
ally equivalent but offering a dedicated segment for every node
on the network.

Routers : Logical Segmentation

Bridges can reduce congestion by allowing multiple conver-
sations to occur on different segments simultaneously, but they
have their limits in segmenting traffic as well.

An important characteristic of bridges is that they forward
Ethernet broadcasts to all connected segments. This behavior is
necessary, as Ethernet broadcasts are destined for every node on
the network, but it can pose problems for bridged networks that
grow too large. When a large number of stations broadcast on a
bridged network, congestion can be as bad as if all those devices
were on a single segment.

Routers are advanced networking components that can di-
vide a single network into two logically separate networks. While
Ethernet broadcasts cross bridges in their search to find every
node on the network, they do not cross routers, because the router
forms a logical boundary for the network.

Routers operate based on protocols that are independent of
the specific networking technology, like Ethernet or token ring
(we’ll discuss token ring later). This allows routers to easily in-
terconnect various network technologies, both local and wide area,
and has led to their widespread deployment in connecting devices
around the world as part of the global Internet.

Essential vocabulary (10), (11)

Words
alleviate v filterv, n repeater n
boundary n frequent adj respond (to) v
bridge n increase v restrict v
carry out v inordinately adv router n
choke v interference n self-correcting adj
coexist v limitation n segmentation n
concern 1, v pickoutv segregation n
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congestion n

contention n reduce v
counterpart n relay v
deployment n relieve v

propagate v

separation n
significantly adv
split (into) v
thicknet n

Word Combinations

fluorescent light

to place limitations on smth.

to be specific to smth.

network diameter

to alleviate difficulties

to address the problem

to be a barrier to smth.

to be adept at smth./doing smth.

to generate traffic
multiple collision domains
to be outside the scope

to occur simultaneously
to be destined for smth.

to pose a problem

to form a logical boundary
to be independent of smth.

to face the problem token ring

EXERCISES

1. Find in parts 10 and 11 of the text English equivalents
for the following words and phrases:

CIY3KUTDH OCHOBOI JJId Uero-Ji.; IPpaKTUUeCKre OTPaHNUeHNUT;
ryIaBHAd mpo6JieMa; PacIpoCTPaHAThLCS 0 Kabesio; JaMila JHeB-
HOTO CBeTa; 9JIeKTPUUYECKMe IOMeXU; OTPAHUUYEeHUS MaKCHUMaJslb-
HOT'0 PACCTOSHUS; COCYIIIECTBOBATE; YPE3MEPHO JOJIT0 JKAATh; 00-
JIeryaTh TPYAHOCTH; UTPATD BAXKHYIO POJIb B IPYTUX CETEBHIX TeX-
HOJIOTMSX; MaKCUMAaJbHAA JJINHA; 3HAUNUTEJIbHO YBEJINUUBATH
IUaMeTp CeTH; IOBTOPATH CUI'HAJ; B 00CTOSATENIBCTBAX,, TOJZOOHBIX
STHM; PacCTPAMBAThCA; BEIIEIATE OTAEJbHBIM PAa3TOBOP OT OKPY-
JKAIOIIIEro IIyMa; CTAJIKUBATHCA ¢ IPobIeMaMu 3aTopa; popMupo-
BATh 3HAUUTENbHBIN IOTOK JAaHHBIX; IPU 3TUX 00CTOATEILCTBAX;
TaKuM 00pas3oM, cO3ZaBasi MHOKECTBO 00JiacTeill KOH(MJINKTOB;
YMEHBIIIATH 3aTOP; PeIIaTh IPOOJEMEI C ... ; PeryJINPOBaTh IIOTOK
JAHHBIX; CO3JaBaTh CBOM TpauK; OTpaKaTh; UCIOJIb30BATD OTY
0COOEHHOCTD; 3a/aua MOCTa 3aKJI0UaeTCs B TOM, 4TOOBI; 00a cer-
MeHTa; HeT HeoOXOAUMOCTH IJI4 ... ; GUILTPOBATD (PpeiimM; coBpe-
MEHHBIN aHAJIOT; JIOTMYEeCKasd CerMeHTAI[Ms; IPOUCXOUTh OJHO-
BPEMEHHO B Pa3HBIX CEI'MEHTAX; YCOBEPIIEHCTBOBAHHBIIN 9JIEMEeHT
ceTH; pasfesidaTh Ha IBe JOTHUYECKM OTAeJbHbIe ceTu; pabdoTaTh,
OCHOBBIBASCH HA IIPOTOKOJIAX; KOJIbII€BAA CETh C MAPKEPHBIM [0-
CTYIIOM; COeIUHATD PAa3JIUUHbBIE CeTEeBhIe TEXHOJIOTHUH; IITMPOKO pac-
TIPOCTPaHEHHOE IPUMEHEeHe.
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2. Transcribe and learn to read the following words:

complete, primary, interference, diameter, alleviate, environ-
ment, circumstance, natural, congestion, echo, feature, router,
characteristic, deployment.

3. Write the Past Indefinite and the Past Participle of the verbs:
serve, propagate, coexist, alleviate, play, break down, get,
do, split, create, mean, relay, filter, drop, reduce, divide, lead.

4. Find in parts 10 and 11 of the text synonyms to the fol-
lowing words and word combinations:

anxiety, to debate, to move through, restriction, hold-up, to
lessen, serious, rationally, separation, to produce, jam, to divide,
completely, to react, present-day.

5. Give definitions of the following words (see Language Fo-
cus 10 in Unit 10):
repeater, segmentation, bridge, router.

6. Match the verbs on the left with their synonyms on the right.

1. Propagate a) To lessen.

2. Reduce b) To block or clog up.
3. Coexist ¢) To imitate.

4. Alleviate d) To move through.
5. Attempt e) To make smaller.
6. Choke f) To exist together.
7. Implement g) To retransmit.

8. Echo h) To make an effort.
9. Relay i) To carry out.

7. Circle transitional markers and find the words they refer
to (see Language Focus 2 in Unit 2). Translate the passages in
writing.

A) Electrical signals propagate along a cable very quickly,
but they weaken as they travel, and electrical interference from
neighboring devices can scramble the signal.

B) Under these circumstances, collisions would become more
frequent and could begin to choke out successful transmissions,
which could take inordinately large amounts of time to complete.

C) The bridge does not originate any traffic of its own; like a
repeater, it only echoes what it hears from other stations.
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D) Routers are advanced networking components that can
divide a single network into two logically separate networks.
While Ethernet broadcasts cross bridges in their search to find
every node on the network, they do not cross routers, because the
router forms a logical boundary for the network.

8. Answer the following questions using the information
from parts 10 and 11 of the text.

1. Are there any practical limits to the size of the Ethernet
network? What is a primary concern? 2. What can scramble
the signal? 3. What another practical limit is there on an
Ethernet network? 4. What is the function of repeaters in the
network? 5. How can we reduce congestion in a segment?
6. What do we use bridges for? 7. How does the bridge reduce
unnecessary traffic on both segments? 8. What is a router?
9. What allows routers to easily interconnect various network
technologies?

9. Look through parts 10 and 11 of the text and mark the
statements as true (T) or false (F). If you think a statement is
false, change it to make it true.

1. A primary practical limitation concerns

the length of the shared cable.

2. Electrical interference from neighboring

devices can intensify the signal.

3. Network diameter is a practical limit to the number

of devices that can coexist in a single network.

4. Using repeaters, you can significantly increase

your network diameter.

5. When a number of stations connected to the same segment
increased, Ethernet networks faced congestion problems.

6. To alleviate problems with transmission speed

Ethernet network implemented bridges.

7. One goal of the bridge is to reduce

any traffic on both segments.

8. While Ethernet broadcasts cross bridges,

they do not cross routers, because the router forms

a logical boundary for the network. O

o o o o o o o

10. Make summary of parts 10 and 11 of the text using open-
ing phrases on pages 336—337.
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11. Read the following text and fill in suitable words from
the box.

access, standards, servers, routers, Ethernet, LAN, com-
ponents, wireless, hybrid, laptop, case, share, checking

Hybrid Networks

1. Wires are for work. Wireless is for play. A few years ago,
that was the conventional wisdom on wired versus ... networks.
Wi-Fiwas great for ... e-mail, but it wasn’t fast enough or secure
enough for an office setting — even a home office. For speed and
security, ... cables were the only way to go.

2. Things are changing. Now people are viewing Ethernet and
Wi-Fi as important ... of the same local area network (LAN).
Wires are great for linking ... and desktop computers, but Wi-Fi
is ideal for extending that network seamlessly into the confer-
ence room, the lunch room, and yes, even the bathroom.

3. Think about the typical college or university ... . Accord-
ing to a 2007 survey, 73.7 percent of college students own a ... .
And they expect to be able to ... the Internet and ... files across
the college network, whether they’re in the physics lab or sun-
bathing in the quad. That’s the role of a ... network.

4 A hybrid network refers to any computer network that con-
tains two or more different communications ... . In this..., the
hybrid network uses both Ethernet (802,3) and Wi-Fi (802,11 a/
b/g) standards. A hybrid network relies on special hybrid ...,
hubs and switches to connect both wired and wireless computers
and other network-enabled devices.

(By Dave Roos)

Look through the text above once more and match each para-
graph with the appropriate summary.

a) With wireless network you can access the Internet

and download files across, for example, the college network,
no matter where you are.

b) Speed and security — the wired network characteristics.
¢) A hybrid network uses both wired and wireless standards.
d) Ethernet and Wi-Fi are now combined into the same LAN.

oooo
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12. Here is a list of instructions for someone wanting to set
up a small network. Put the instructions in the correct order.

a)
b)

c)

d)

e)

f)
g)

h)
i)
)]

Make wiring and layout plans for your network.

Hook up the network cables by connecting

everything to the hub.

Check that each computer has an IP address

and give it a name.

If you’re installing a small network, twisted pair will be
adequate. However, in order to span greater distances
and to minimize magnetic and electrical interference
use fiber optic cable.

Decide on the type of network you want to install.

To enable you to transfer large amounts of data,
choose Fast Ethernet (100 BaseT).

Install network adapters in the computers.

Add an Internet gateway to your network to set up

a shared internet connection.

Install driver software for the adapter driver

and install client software to share printers and files.
Check which protocols are installed and add

any other protocols you require.

Get the hardware you need: an Ethernet adapter card
for each computer that doesn’t have an Ethernet port,
a hub if you’ve got more than two computers,

cables and wall jacks.

13. Render the following text in English.

Ba:xHbIe 371€MeHTHI CeTH

IloBTOpPUTEIN

IloBTOpPUTENHh TPEIHA3HAUEH AJIA COETNHEHUA PA3HOPOIHBIX
cerMeHTOB ceTu Ethernet u mpeomoseHUA OTPAHUYEHUA AJIUHBI
kabend. IIpaBaa, mpu 5TOM He 00ecIeYnBAETCA JIOTUUECKA 30~
JANUSA cerMeHTOB. [IoBTOpUTEIN IPEeACTABIAIOT COO0M YCTPO-
CTBa C ABYMA IMOpPTaMu. BeImycKaoTCcA ¢ JIOOBIM COUueTaHUEM
mopTtoB (aBymsa nmopramu AUI, moprom Thinnet u moprom AUI,
OTHUM OITOBOJOKOHHEIM moptoM ST u omaHuMm moptom AUI).
He cTout yBieKaThcsa yBeJIUUeHUEM IPOTAKEHHOCTH CETH IPHU
MOMOIIK GOJIBIIIOr0 KOJMUYECTBA IOBTOPUTENEH, T. K. IOAIep-
sKaHUe ee paboTOCIOCOOHOCTH IPEBPATUTCSA B 3TOM CJIyUae B CY-

Iuii af.
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Konmenrpatopsi

Kaxk Toabko B cetu 10Base-T cranoBuTcs 60JIbIIIe JBYX KOM-
TILIOTEPOB UM BO3HUKAET HEOOXOAMMOCTh ITepexoa OT CeTH Ha
KoakcuaJbHOM Kabeise K Texuosoruu 10Base-T, npugerca uc-
MOJIb30BaTh KOHIIEHTpaTop. [IpaBaa, mpu BBeJeHnN xaba B CeTh
Ha BUTOI mape, OHA TepAeT BOBMOKHOCTD IIOJHOAYIIJIEKCHOM pa-
0oTel 1 cTanoBUTCA aHajmoruuuo 10Base-2 u 10Base-5 monyny-
TIJIeKCHON CO BCEMU BBITEKAIOIMMHU OTCIOAA IOCJEACTBUIMMU.
KoHmenTpaTop nmpeacTasiseT co00# yCTPOHCTBO, UMEIOIIee, KaK
MIPaBUJI0, HEKOTOPOE KOJMNUECTBO IIOPTOB AJISI HOAKJIIOUEHU OT-
IeJbHBIX KOMIbI0TEPOB (pexkuM M DI-X) 1 mopT, BeIAEIAE MBI
KakuM-1160 o6pasoM, IJiA COeIUHEHU ¢ ApyruMu xabamu (pe-
sxkum M DI).

Konnenrparops moapasaenaiores Ha 10-, 100- 1 10/100-Mo6ut-
HBIe, aKTUBHBIE U TaccuBHbIe. MuHOTHe 10-MOUTHBIE Xa0bI IMEIOT
pasbeMbl U moJ, BUTyIo napy (RJ-45), u mox KoakcuaJabHBINA Ka-
6ens (BNC unu AUI). Oriuyre akTUBHOTO Xaba OT IaCCHBHOTO
3aKJII0YAeTCs B TOM, YTO IEePBLIil yCUINBAET IepeJaBaeMblil CUT-
HaJI, a Bropoil HeT. C IOMOIIbIO IACCUBHOTO Xa0a MOKHO PEIIUTh
mpobJieMy HeXBATKM MTOPTOB, HO HEJIb3S YBEIUUYUTh MaKCUMAJb-
HBII PAfUyC CEeTH.

Moctsl

Ecxu Bama ceTh JOCTHUTIA IPUINYHBIX PA3MepPOB, TO Hensbe-
JKe€H TOT MOMEHT, KOT/Ia €e IIPOM3BONUTENHLHOCTD CTAHET HeIpHu-
JUYHO Hu3KoM. IIpeomosernre mpobieMbl BOSMOKHO HECKOJIBKI-
mu cnocobamu. ONUH 13 HUX — BBeJeHIE B COCTAB CETH YCTPOMCT-
Ba IoJ] HazBaHueM MocT. MocT mpecTaBisgeT co00it KOHIIEHTPaTop,
YCOBEPIIEHCTBOBAHHLIN N00ABJIEHHEM IIPOIECCOPA U MaMATH, U
TI03BOJIAET 00beIMHATEL MEK Y CO00H (pU3UUECKU HECOBMECTUMbIE
cermenThl Ethernet (manpumep, cerment 10Base-T ¢ cermenToM
10Base-2). MocT pasbuBaeT ceTh Ha OTJeabHbEIE cerMeHTHI. I1oy-
YeHHBIE CeI'MEHTRI COeIUHAIOTCA C IIOMOIIbI0 MOCcTOB. MocT ompe-
JeJIsIeT, OCYII[eCTBIIAETC JIU O0MEeH MEXKIy PasJINYHBIMU CEeTMeH-
TaMM WX JKe BHYTPU OAHOTO. B ciiyuae BHYTpHCEIME@HTHOTO 00-
MeHa, uH(popMaIusa He IpoxoauT B Apyrue. Takum oOpasoM u
IOCTUTAeTCA YMEHbBIIIeHNe 3aTpy3Ku ceTr. Ecsiu ske 06MeH ocyIie-
CTBJISETCA MEKIY PAa3HBIMU CETMEHTaMU, TO MOCT He JaeT HUKa-
KuX npeumyiects. OH TaKk:Ke He BIUSET Ha IPOU3BOAUTEIbHOCTD
BHYTPH JIOKAJILHOH o0sacTu. K MuHycam TaHHOTO YCTPOHCTBA CJIe-
IyeT OTHECTH TO, UTO HE OCYIIIECTBIISIETCA KOHTPOJIb JOCTYIIA U BPSAL
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JIX YAACTCA Uepes Hero MOAKIIOUNTLCA K Internet mau gpyroii rio-
OasbHOM ceTH.

KommyTaTopsl

Ipyro# cmocob MOBBICUTH MPOUBBOAUTENBHOCTE JIBC — aTo
YCTaHOBUTH KOMMYTaTOp. JlaHHOE YCTPOHCTBO, B OTINYME OT MOC-
Ta, KOTOPBIN COeUHAET BXOTHOMN CETMEHT CO BCEMU BBIXOJHBIMU,
TI03BOJISIET COEUHUTH IBa CETMEHTA, He MOAKJIIoUasa OCTaJbHbIE.
Takoe BOBMOKHO 3a CUET TOT'O, UTO KAKIBIN IIOPT KOMMYTaTOpa
IIpeACTaBIAeT COOOU OTeIbHBIN He3aBUCUMBII CeI'MEHT IIPON3BO-
nuteabHocThio 10 (mru 100) M6uT/c.

C TOMOIIIBI0 KOMMYTATOPa MOKHO IIOCTPOUTH NEPAPXMUECKYIO
CTPYKTYDPY, aHAJIOTUYHYIO CTPYKTYpE, CO3JaBaeMOil Ha KOHIIEH-
Tparopax. [loapasaendaoTca Ha KOMMYTAaTOPHI Y3JI0B X KOMMYTa-
TOPHI cerMeHTOB. [lepBble MO3BONAIOT MOAKIIOYATH HETIOCDE -
CTBEHHO K IIOPTaM OT/JeJbHbIE KOMILIOTEDPHI, & BTOPbIe — KOH-
IeHTPATOPHI. B foMAIHNX ceTAX JaHHBIE YCTPONCTBA IIOUTH HE
HCIOJBb3YIOTCA, T. K. UX CTOMMOCTH UCUYUCIAETCA COTHAMYU U THI-
csYaMu JOJIIapOB.

MapmpyTusaTopsl

MapipyTusaTopsl IPUMEHSIIOTCS, TJIABHBIM 00pa3oM, B KPYII-
HBIX IIEHTPaxX KOMMYTAaIluu KOMIIAaHU# u Internet-mpoBaizepos.
IIpuumHa 3TOMY — OUeHBb BBICOKAd IleHa (HECKOJBKO THICAY JOJI-
sapoB). Xorsa, HanpuMep, komnanusa Cisco Systems npeznsaraer
PAR YCTPOMCTB ANA HeGoabmux GupM. MapuipyTusaTop MOMKET
TIOHAJ00UTHCS, €CIU €CTh HE00XOAUMOCTE OAKIIOUNTHCA K CETH,
0e30macHOCTb pPabOTHI ¢ KOTOPOII He KOHTPOJUPYETCSA, €CJIU Tab-
JIUIEI (PUBUYECKUX aJPECOB, UCIIOIH3YEeMble MOCTAMY U KOMMYTa-
TOpPaMu AJId UAeHTUPUKATNY TPUHAAIEKHOCTY (DUBUUECKUX ajl-
PECOB U CETMEHTOB CETH, CTAJIN UPE3MEDPHO OOJIBIINMY ¥ HEYIIPaB-
JIAEeMBIMU, & TaKsKe AJIA COeNUHEHUA IBYX Pa3JUYHBIX ceTeil, He
uMeomux GU3NUecKoii coBMecTuMOCTH. MapIipyTusaTop GyHK-
IIMOHUPYET Ha CETEBOM YPOBHE, UTO U IO3BOJISET MCIIOIH30BATh
€ro JIJId BBIIIIeYKAa3aHHLIX JelicTBruil. PYHKIIMOHUPYIOIe HA Ka-
HaAJbHOM YPOBHE MOCTBI ¥ KOMMYTATOPBI MOTYT 00'beIUHATE TOJIb-
KO CeTH, UCIIOJb3YIOIINe OTHY (GUBUUECKIE XapaKTePUCTUKY (Ha-
puMep, pasandHble Bepcuu cetu Ethernet — Ha TOHKOM KOaKCHU-
aJBLHOM KabeJjie, BUTOM ITape U ONTUYECKOM BOJIOKHE).

(Oaugep B. I'., Onugpep H. A.
«Komnvromephoie cemu.
Ipunyunost, mexnosozuu, NPOMOKOLbLLY )
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LANGUAGE FOCUS 12

COMPOUND NOUN PHRASES

In English there is an ever-increasing number of compound
noun phrases in the language of computing and networking.
By a compound noun phrase we mean a group of two or more nouns
which act as a single noun.

Examples:

memory capacity an addressbus an arithmetic unit
information systems abar code scanner a fiber optic cable

In order to understand what they mean, it is important to be
able to recognize how such compound noun phrases are formed.

The exact relationship between the words depends on the par-
ticular expression, but all these expressions have one thing in
common: the last word in the chain says what the thing is, while
the preceding word or group of words describes the thing. So
when we read compound noun phrases, we have to start with the
last word and work backwards.

Examples:

The Ethernet standard is a standard designed for LANs.

A destination address is an address which identifies the re-
cipient of the message.

With the help of compound noun phrases we can express a
large number of meanings. For instance, the first noun or group
of nouns can tell us what the second noun is made of, what it is
for, or what it is part of.

Material: the first noun tells us what the second consists of.

Examples:

a silicon chip (a chip made of silicon)

a copper cable (a cable made of copper)

Function: the first noun tells us what the second noun is for.

Examples:

an address bus (a bus dedicated to address information)

an input device (a device for inputting)

an arithmetic unit (a unit which performs arithmetic func-
tions)

Part: the second noun refers to a part of the first noun.

Examples:

a computer keyboard (the keyboard of a computer)
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a monitor screen (the screen of a monitor)

a network segment (a segment of a network)

Activity or person: the second noun refers to an activity or
person related to the first noun.

Examples:

computer programming (the programming of computers)

a computer programmer (a person who programs computers)

systems analysis (the analysis of organizational systems)

a systems analyst (a person who analyzes organizational sys-
tems)

Multiple nouns: sometimes a compound noun phrase will join
together with one or more other nouns to give an expression that
has three or four words. In such cases, it is important to examine
the expression very carefully to break it into its constituent parts.
The secret, as always, is to read the expression from the back
towards the front.

Example:

4 3 2 1
adocument-image-processing program (a program which pro-
cesses images of documents)

Note: some expressions are written separately, while others
are joined by hyphens. There are no clear rules for this. Some-
times you will see the same expression written in different ways
in different texts.

Example:

document-image-processing program

document image-processing program

document image processing program
However, it is important to be consistent within a single text.

14. Give names to the following explanations:
E. g. Adevice that scans bar codes. — A device that scans bar
codes is called a bar code scanner.
1. A device that prints using a laser as the light source.
. A unit that holds magnetic disks.
. A device that plots graphs.
. A unit that gives a visual display of information on a screen.
. A device that reads magnetic cards.
. A program which processes data in batches.
. The rate of transmission of data.

N OOtk W
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8. A package for making presentations using multimedia.
9. A device that prints using a jet of ink.
10. The process for the conversion of disks for computers.

15. Using the explanations in the previous exercise as mod-
els, write short simple explanations of the following items:
. A copper coaxial cable.

. A liquid crystal display.

. A graphics stylus.

. A multimedia editing software package.
. A fiber optics transmission system.

. A sequence control register.

. An optical character reader.

. Network configuration information.
. A desktop document manager.

10. A document sorter.

11. An input device.

12. Congestion problems.

© 03O Otk Wh -
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UNIT 17

PART 12. SWITCHED ETHERNET

Modern Ethernet implementations often look nothing like
their historical counterparts. Where long runs of coaxial cable
provided attachments for multiple stations in legacy Ethernet,
modern Ethernet networks use twisted pair wiring or fiber optics
to connect stations in a radial pattern. Where legacy Ethernet

BACKBONT
ELTHERNET SW\TCOW

Ethernet
Hub

Ethernet
Switch

Ethernet
Switch

oo : l

Fig.4
A modern Ethernet network
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networks transmitted data at 10 megabits per second (Mbps),
modern networks can operate at 100 or even 1,000 Mbps!

Perhaps the most striking advancement in contemporary
Ethernet networks is the use of switched Ethernet. Switched net-
works replace the shared medium of legacy Ethernet with a dedi-
cated segment for each station (Fig. 4).

These segments connect to a switch, which acts much like an
Ethernet bridge, but can connect many of these single station
segments. Some switches today can support hundreds of dedi-
cated segments. Since the only devices on the segments are the
switch and the end station, the switch picks up every transmis-
sion before it reaches another node. The switch then forwards
the frame over the appropriate segment, just like a bridge, but
since any segment contains only a single node, the frame only
reaches the intended recipient. This allows many conversations
to occur simultaneously on a switched network.

PART 13. FULL-DUPLEX ETHERNET

Ethernet switching gave rise to another advancement, full-
duplex Ethernet. Full-duplex is a data communications term that
refers to the ability to send and receive data at the same time.

Legacy Ethernet is half-duplex, meaning information can
move in only one direction at a time. In a totally switched net-
work, nodes only communicate with the switch and never directly
with each other. Switched networks also employ either twisted
pair or fiber optic cabling, both of which use separate conductors
for sending and receiving data. In this type of environment,
Ethernet stations can forgo the collision detection process and
transmit at will, since they are the only potential devices that can
access the medium. This allows end stations to transmit to the
switch at the same time that the switch transmits to them, achiev-
ing a collision-free environment.

PART 14. ETHERNET OR 802.3?

You may have heard the term 802.3 used in place of or in con-
junction with the term Ethernet. «Ethernet» originally referred
to a networking implementation standardized by Digital, Intel
and Xerox. (For this reason, it is also known as the DIX standard.)

In February 1980, the Institute of Electrical and Electronics
Engineers, or IEEE (pronounced «I triple E»), created a committee
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to standardize network technologies. The IEEE titled this the
802 working group, named after the year and month of its for-
mation. Subcommittees of the 802 working group separately ad-
dressed different aspects of networking. The IEEE distinguished
each subcommittee by numbering it 802.X, with X representing
a unique number for each subcommittee. The 802.3 group stan-
dardized the operation of a CSMA / CD network that was func-
tionally equivalent to the DIX Ethernet.

Ethernet and 802.3 differ slightly in their terminology and
the data format for their frames, but are in most respects identi-
cal. Today, the term Ethernet refers generically to both the DIX
Ethernet implementation and the IEEE 802.3 standard.

Essential vocabulary (12), (13), (14)

Words
achieve v environment n patternn
collision n forgov slightly adv
committee n full-duplex adj striking adj
conductor n generically adv subcommittee n
contemporary adj half-duplex adj totally adv
distinguish v legacy adj IEEE
employ v, n originally adv

Word Combinations

radial pattern at will

to look nothing like collision-free environment

switched Ethernet / network in place of

to act like in conjunction with

to give rise DIX standard

full-duplex Ethernet working group

at a time to be named after ...

to communicate directly with ... in most respects
EXERCISES

1. Find in parts 12, 13 and 14 of the text English equivalents
for the following words and phrases:

HCTOPUYECKUii aHANOT; ycrapepmuii Ethernet; ucnosnbpzoBars
BUTYIO IAPY; PafuanbHad MOJeJb; llepefaBaTh JaHHBIE CO CKOPO-
cthio 10 M6uT/c; B coBpeMeHHEIX ceTAax Ethernet; kommyTtupye-
MBIe CEeTH 3aMEHHIOT ... ; IOANEePIKUBATL COTHIO OTAEJBHBIX Cer-

+146-



MEHTOB; ITepechbLIaTh (PpeiiM B HY KHBIH CeIMeHT; HO, TaK KakK; J0-
XOAUTH 0 HAMEUYEeHHOI'0 II0JyYaTeisd; AyiIeKcHblii Ethernet; Tep-
MUH B IIepefiaue JaHHBIX; CIIOCOOHOCTE OJJHOBPEMEHHO ITepeiaBaTh 1
MIPUHUMATE JaHHbIE; IePEeMeIaThCS 3a Pa3 TOJILKO B OAHOM HAIIpPaB-
JIGHUY; TIOJHOCTHbI0 KOMMYTHPYeMas CeTb; MCIIOJb30BATh WU BU-
TYIO Iapy, WX ONTHKOBOJOKHO; MCIIOJIL30BATh OTAEIbHBIE IIPOBO-
IIa; B 9TOM pPesKrMe PaOd0ThI; OTKA3bIBAThCSA OT IIPOIIecCa BbIABICHUS
KOH(MINKTOB; PEKUM PaO0ThI, UCKJIIOUAIOITN KOH(DIMKTEI; UCIIOIb-
30BaTh BMECTO UEro-J.; IIe€PBOHAYAIBHO OTHOCUJICA K CETeBBIM Pas-
paboTKaM; MHCTUTYT UHKEHEPOB I10 3JIeKTPOHUKE 1 PaTH03IeKTPO-
HHUKe; CO3JaBaTh KOMUTET; CTaHJAPTU3UPOBATEL CETEBbIe TEXHOJIO-
TUU; UCCJIEL0BATD PA3JIUYHbIE ACTIEKTHI CO3JaHMU CETH; PA3INUATh
Ka)XIBIH TOAKOMUTET; CJIeTKA OTJNYATHCA B TEPMUHOJIOTHH.

2. Transcribe and learn to read the following words:
legacy, advancement, switched, duplex, conductor, conjunction,
standardize, Xerox, committee, distinguish, slightly, identical.

3. Write the Past Indefinite and the Past Participle of the verbs:
look, run, use, replace, support, move, employ, forgo, distin-
guish, title, standardize.

4. Find in parts 12, 13 and 14 of the text synonyms to the
following words and word combinations:

to work, remarkable, assistance, detached, to give up, to
reach, instead of, working-team, creation.

5. Write the expansions of the following abbreviations and
learn them:
DIX standard, IEEE.

6. Match the words on the left with their definitions on the
right.

1. Counterpart a) Improvement; progressin development.
2. Attachment b) A distinct feature or element
in a problem, situation.
3. Advancement ¢) The act of putting into action.
4. Environment d) A thing identical to or closely
resembling another.
5. Implementation e) The act of attaching or the state
of being attached.
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6. Aspect f) An operating system, program,
or integrated suite of programs that
provides all the facilities necessary for
a particular application.

7. Translate the passages in writing:

A) In this type of environment, Ethernet stations can forgo
the collision detection process and transmit at will, since they are
the only potential devices that can access the medium. This allows
end stations to transmit to the switch at the same time that the
switch transmits to them, achieving a collision-free environment.

B) The IEEE titled this the 802 working group, named after
the year and month of its formation. Subcommittees of the 802 work-
ing group separately addressed different aspects of networking.

8. Use the information from parts 12, 13 and 14 of the text
to complete the dialogue in your own words.

A : What is the most striking advancement in contemporary
Ethernet network?

oo}

A : What is the difference between a switch and a bridge?
B:...

A : What does the term full-duplex mean?

B:...

A : What did “Ethernet” originally refer to?

B .

A : When did the IEEE create a committee to standardize net-
work technologies?

B:...

A : Why was this working group titled 8027

B:...

A : Do Ethernet and 802.3 differ?

B:...

9. Look through parts 12,13 and 14 of the text and mark
the statements as true (T) or false (F). If you think a statement
is false, change it to make it true.

1. Modern network can operate at 100 or even 1,000 Mbps. O
2. Switched networks replace the shared medium with
a dedicated segment for each five stations. O
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3. In full-duplex Ethernet information can move

in only one direction at a time.

4. A collision-free environment allows end stations to transmit to
the switch at the same time that the switch transmits to them.
5. The term 802.5 is used in place of the term «Ethernet».

6. In 1980 the Institute of Ethernet Efficiency Employment
created a committee to standardize network technologies.

7. The IEEE distinguished each subcommittee

by numbering it 802.X.

8. Ethernet and 802.3 have no difference at all.

oo o oo 0O

10. Make summary of parts 12, 13 and 14 of the text using
opening phrases on pages 336—337.

11. Read the text and fill in prepositions from the box.

in, by, into, with, through, with, over, among, for, with,
at, of, into, for, into, with, in, to, without, over, into, for, to

Understanding Hybrid Networks

1. In a wired computer network, all devices need to be connec-
ted ... physical cable. A typical configuration uses a central ac-
cess point. In networking terms, this is called a star topology,
where information must travel ... the center to reach other points
of the star.

2. The central access point ... a wired network can be a router,
hub or a switch. The access point’s function is to share a network
connection ... several devices. All the devices are plugged ... the
access point using individual Ethernet (CAT 5) cables. If the de-
vices want to share an Internet connection as well, then the ac-
cess point needs to be plugged ... a broadband Internet modem,
either cable or DSL.

3.In a standard wireless network, all networked devices
communicate ... a central wireless access point. The devices them-
selves need to contain wireless modems or cards that conform ... one
or more Wi-Fi standards, either 802.11 a, b or g. In this configu-
ration, all wireless devices can share files with each other ... the
network. If they also want to share an Internet connection, then
the wireless access point needs to be plugged ... a broadband
modem.
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4. A standard hybrid network uses something called a hybrid
access point, a networking device that both broadcasts a wireless
signal and contains wired access ports. The most common hybrid
access point is a hybrid router. The typical hybrid router broad-
castsa Wi-Fisignal using 802.11 a, b or g and contains four Ethernet
ports ... connecting wired devices. The hybrid router also has a port
for connecting ... a cable or DSL modem via Ethernet cable.

5. When shopping ... a hybrid router, you might not see the
word «hybrid» anywhere. You’re more likely to see the router
advertised as a wireless or Wi-Fi router ... Ethernet ports or
«LAN ports». Hybrid routers start ... around $50 for a basic
model with four Ethernet ports and a network speed ... 54 Mbps
(megabits per second).

6. There are several different possible network configura-
tions ... a hybrid network. The most basic configuration has all
the wired devices plugged ... the Ethernet ports of the hybrid
router. Then the wireless devices communicate ... the wired de-
vices via the wireless router.

7. But maybe you want to network more than four wired de-
vices. In that case, you could string several routers together, both
wired and wireless, ... adaisy chain formation. You’d need enough
wired routers to handle all of the wired devices (number of de-
vices divided by four) and enough wireless routers — in the right
physical locations — to broadcast a Wi-Fi signal ... every corner
of the network.

8. Computers aren’t the only devices that can be linked over a
hybrid network. You can now buy both wired and wireless periph-
eral devices like printers, Web cams and fax machines. An of-
fice worker with a laptop, for example, can print a document ...
plugging directly into the printer. He can send the document ... the
hybrid network to the networked printer of his choice.

(By Dave Roos)

a) Each of the sentences below summarizes an individual
paragraph of the text. Order the sentences so that they form a
summary of the text. One of the sentences contains information
which is not in the text.

a  Wireless access point is the core of a wireless network. (|
b  Hybrid router is sometimes advertised as a wireless
router with Ethernet ports. (|
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¢ Today there are a lot of both wired and wireless peripheral

devices that can be linked over a hybrid network. a
d Toshare a connection among several devices

is the central access point function. a
e  When we want to network more than four wired devices,

we could connect several routers together. a
f  There is one important disadvantage of hybrid

networking: They are expensive. a
g  All the nodes in the wired network are connected

by physical cable. O
h  Hybrid router usually has four Ethernet ports

and broadcasts a Wi-Fi signal. ad
i Inone of the hybrid network configurations we plug all the

wired devices into the Ethernet ports of the hybrid router. O

b) Make your own sentences with the words and phrases in
bold type.

12. Match the following network topologies with their pic-
tures below.

1. line (or bus) — 2. ring — 3. star — 4. hierarchical

2 8 A

}m | |
B S
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13. Render the following text in English:

Texunoaorusa FDDI

Texuonorus FDDI — onToBOJOKOHHEIN MHTepdeiic pacmpe-
IeJIeHHBIX JaHHBIX — JTO IepBasd TeXHOJOTU JOKAIbHBIX CceTell,
B KOTOPOU cpejoii mepefavyn JAHHBIX ABJIAETCA BOJOKOHHO-OII-
TUYeCKU Kabeab. PaboThl MO CO3TAHUIO TEXHOJOTHHA U YCT-
POMCTB [JIA UCIIOJb30BAHUSA BOJIOKOHHO-ONTUUYECKUX KaHAJIOB B
JIOKAJLHBIX CeTAX Hauaauch B 80-e Topl, BCKOpE MOCJe Havaia
MPOMBINIIEHHON 9KCILIyaTaIl[MK ITOJ00HBIX KAHAIOB B TEPPUTO-
puaIbHEIX ceTax. Pabouas rpynma uactutryta ANSI paspabo-
Taya B mepuox ¢ 1986 mo 1988 rr. HavaibHBIE BEPCUU CTAHAAD-
ta FDDI, KoTopblii 06ecrieunBaeT mepeaauy KagapoB cO CKOPOCTHIO
100 M6uT/c o IBOMHOMY BOJIOKOHHO-ONMITUYECKOMY KOJBILY IJIU-
Hoit 1o 100 kM.

Texuomorus FDDI Bo MHOTOM OCHOBBIBAETCA HA TEXHOJOTUHU
Token Ring, pa3BuBasA U COBEPIIIEHCTBY S €€ OCHOBHBIE ueu. Pas-
pabotunku texumomoruu FDDI craBuiu mepes co0oii B KAUeCTBe
HamboJiee TPUOPUTETHBIX CJIEAVIONINE TEJIN:

® TOBBICUTH OMTOBYIO CKOPOCTH Ilepefauu JaHHBIX g0 100

Mowur/c;

® OBBLICUTH OTKA30yCTONUMBOCTEL CETH 34 CUET CTAHAAPTHBIX

TPOIEeYP BOCCTAHOBJIEHUSA €€ IMOCJe OTKA30B PA3JIHUUYHOTO

pojia — TIOBpeKAeHUs Kabessa, HeKOPPEKTHOH paboTH y3Ja,

KOHIIEHTPAaTOPa, BOSHUKHOBEHUS BEICOKOTO YPOBHS IIOMeX Ha

JVHWUYU U T. 1.;

® MaKCHMaJIbHO 3()()eKTUBHO MCII0JH30BaTh MOTEHIIMAJbHYIO

MPONYCKHYIO CIIOCOOHOCTb CEeTH, KAK IJII aCUHXPOHHOTO,

TaK 1 IJIA CHHXPOHHOTO (YYBCTBUTEIBHOTO K 3a[ePIKKAM) Tpa-

(GuKOB.

Cetrs FDDI cTpouTcs HA OCHOBE IBYX OITOBOJIOKOHHBIX KO-
JIell, KOTOpbIe 00pa3yIoT OCHOBHOM U PE3ePBHBIN IIYTH Iepelayu
JAaHHBIX MEXKY y3aamu ceTu. Hammyme AByX KoJiel — 3TO OCHOB-
HOH cIoco0 MOBBIIIEHUA OTKa30ycToluuBocTH B cetu FDDI, u
V3JIbI, KOTOPBIE XOTAT BOCIIOJIb30BATHCS 9TUM TOBBIIIIEHHBIM I10-
TEHIINAJOM HAAEeKHOCTH, NOJIKHBI OBITh IMOAKJIIOYEHLI K 000UM
KOJIbIIaM.

(Oaugep B. I'., Onugpep H. A.
«Komnvromephoie cemu.
Ipunyunost, mexnosozuu, NPOMOKOLbLLY )
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LANGUAGE FOCUS 13

IF-SENTENCES

Study these uses of if-sentences.

1. Action and effect.

We can use an if-sentence to link an action and its effect.

Examples:

1. If the server doesn’t find a match (action), it will send the
request further up the chain to a server that has more informa-
tion (effect).

2. If you use an FTP server (action), you rely on the file trans-
fer protocol (effect).

The action is in the Present Simple and the effect is in the
Present Simple or described using will, can, or may depending
how certain it is to follow.

2. Polite instructions.

We use the action part of if-sentences, especially in spoken
English, to give instructions in a polite way. The effect part is
assumed.

Examples:

3. If you bring your cursor down to the very bottom (you’ll
find the Start button ).

4. If you just hit Enter (that will activate the program ).

3. Imagined action and effect.

We can use an if-sentence to describe the possible effect of an
imagined action.

Examples:

5. If you connected to this ISP (imagined action), you would
become part of their network (possible effect).

6. If this station transmitted data (imagined action), the
bridge would also receive the transmission (possible effect).

To show this imagined, not real, events the action is in the
Past Simple and the effect is described using would, could, and
might depending how certain it is to follow.

14. Match the actions in Column A with appropriate ef-
fects from Column B. Then join each action and effect using
an if-sentence.
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Column A
1. You press Print Screen

2. You press Ctrl + Alt + Del
in Windows 98

3. The DNS finds a match

4. You installed a modem

5. You used a better search
engine

6. Attach too many devices
to one shared segment

7. You hold down the mouse
button over an icon

8. You used an LLCD display

9. You forget to save
regularly

10. Two stations collide
when transmitting once
11. Two libraries at the
opposite ends of a city
wanted to share their book
catalog information

12. You added more
memory

Column B
a) You can drag it across the
screen.
b) They both will need to
transmit again.
¢) You may lose data.
d) You would have more
space at your desk.
e) You would be able to
connect to a telephone line.
f) You can make a copy of
the screen.
g) You would find more
relevant results.
h) 1t displays a list of active
programs.
1) Contention for the
medium will increase.
j) It would speed up the
computer.
k) They would most likely
make use of a wide area
network technology.

1) 1t will direct your request
to the proper server’s
IP address.

15. Describe the effects of these actions using an if-sentence.
1) you press the delete key

2) there was a power cut while you were using your computer
3) you use a search engine

4) you forgot your password

5) you don’t virus-check floppies

6) you install a faster processor

7) you double-click on an icon

8) you alleviate congestion problems

9) you use power-saving options

10) you make use of this feature
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UNIT 14

PART 15. ALTERNATIVE NETWORK TECHNOLOGIES:
TOKEN RING

The most common local area network alternative to Ethernet
is a network technology developed by IBM, called token ring.
Where Ethernet relies on the random gaps between transmissions
to regulate access to the medium, token ring implements a strict,
orderly access method. A token-ring network arranges nodes in a
logical ring, as shown in figure 5. The nodes forward frames in
one direction around the ring, removing a frame when it has
circled the ring once.

The ring initializes by creating a token, which is a special
type of frame that gives a station permission to transmit.

The token circles the ring like any frame until it encounters a
station that wishes to transmit data.

This station then «captures» the token by replacing the token
frame with a data-carrying frame, which encircles the network.

Once that data frame returns to the transmitting station, that
station removes the data frame, creates anew token and forwards
that token on to the next node in the ring.

Token-ring nodes do not look
for a carrier signal or listen for
collisions; the presence of the to-
ken frame provides assurance that
the station can transmit a data
frame without fear of another sta-
tion interrupting. Because a sta-
tion transmits only a single data
frame before passing the token

STATION
ix

Fig.5
along, each station on the ring will A small token ring network
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get a turn to communicate in a deterministic and fair manner. To-
ken-ring networks typically transmit data at either 4 or 16 Mbps.

Fiber-distributed data interface (FDDI)is another token-pass-
ing technology that operates over a pair of fiber optic rings, with
each ring passing a token in opposite directions. FDDI networks
offered transmission speeds of 100 Mbps, which initially made
them quite popular for high-speed networking. With the advent
of 100 Mbps Ethernet, which is cheaper and easier to administer,
FDDI has waned in popularity.

PART 16. ALTERNATIVE
NETWORK TECHNOLOGIES:
ASYNCHRONOUS TRANSFER MODE

A final network technology that bears mentioning is asyn-
chronous transfer mode, or ATM. ATM networks blur the line
between local and wide area networking, being able to attach many
different devices with high reliability and at high speeds, even
across the country. ATM networks are suitable for carrying not
only data, but voice and video traffic as well, making them versa-
tile and expandable. While ATM has not gained acceptance as
rapidly as originally predicted, it is nonetheless a solid network
technology for the future.

Ethernet’s popularity continues to grow. With almost 30 years
of industry acceptance, the standard is well known and well un-
derstood, which makes configuration and troubleshooting easier.
As other technologies advanced, Ethernet has evolved to keep
pace, increasing in speed and functionality.

(By Nick Pidgeon)

Essential vocabulary (15), (16)

Words
advent n expandable adj strict adj
alternative adj, n implement v, n token n
asynchronous adj initialize v troubleshooting n
capturev, n interrupt v versatile adj
circlev, n orderly adv ATM
encircle v pass (along) v FDDI
encounter v remove v
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Word Combinations

random gap high-speed networking

logical ring with the advent of smb. / smth.

to give permission to wane in popularity

data-carrying frame with high reliability

to provide assurance to be suitable for smb. / smth.

without fear of smb. / smth. to gain acceptance

to get a turn solid network technology

token-passing technology to keep pace with smb. / smth.
EXERCISES

1. Find in parts 15 and 16 of the text English equivalents
for the following words and phrases:

alIbTepPHATUBHbBIE CETEBbIE TEXHOJIOI'MHY; KOJIbIIeBas CeTh C Map-
KEPHBIM JOCTYIIOM; CAYYaWHBIN MHTEPBAJ; UCIO0Jb30BATH CTPOTO
VIIOPSAJOUCHHBIN METO[ AOCTYIIa; OPraHM30BLIBATD Y3JIbI B JIOTH-
yecKoe KOJIbIO; YAAIATL (PpeiiM; OAWH pas; co3JaBaTh MapKep;
JaBaTh paspellleHNe Ha Iepefauy; 3aMeHATh Ha (Gpeiim, comeprxa-
il faHHbIe; IPUCYTCTBHE MapKepa AaéT rapaHTHUIo TOTO, U4TO ... ;
IOJIy4aTh ouepeab Ha lepefauy JaHHBIX; IepeaBaTh JaHHEBIE CO
ckopocTbio uiu 4 unu 16 Mout/c; unTepdeiic Ad mepegayuu pac-
IpefeéHHBIX TaHHBIX II0 BOJOKOHHO-ONTHUYECKUM KaHaJaM;
B IPOTHBOIIOJIOKHBIX HATIPABJIEHUAX; C IIOABJICHUEM YETO0-JI.; Te-
PATH IOMYJSPHOCTD; ACUMHXPOHHBIN PEXKUM Iepefadn TaHHBIX;
TOAKJIIYATh C BHICOKOM HAJEKHOCTHI0O MHOYKECTBO PA3JIMUHBIX
YCTPOMCTB; II0 BCell cTpaHe; Jejiasd UX YHUBEPCAJIbHBIMU; OBICTPO
IoJIyyaTh IpU3HAHUE; XOTdA; TeM He MeHee (OZHAKO); HaZEKHAA
ceTeBas TEXHOJOrHWA Ha Oyayllee; MPOMBIIIICHHOE IPU3HAHMNE;
IeJIaTh MOUCK U YCTPAHEHHE HeloJagoK 0ojiee JErKUMU; Pa3BU-
BaThCs, YTOOBI HE OTCTABATh.

2. Transcribe and learn to read the following words:
alternative, circle, initialize, assurance, deterministic, either,
asynchronous, suitable, versatile, acceptance, functionality.

3. Write the Past Indefinite and the Past Participle of the verbs:
rely, arrange, show, initialize, encounter, forward, return,
provide, wane, bear, gain, keep.
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4. Find in parts 15 and 16 of the text synonyms to the fol-

lowing words:

casual, exact, to meet, to delete, confidence, to propose, ar-
rival, to control, to get, approval, quickly, to forecast, however.

5. Write the expansions of the following abbreviations and

learn them:

FDDI, ATM.

6. Match network technologies on the left with their descrip-
tions on the right. Speak on these technologies using the infor-
mation of the exercise.

1. Token ring
network

A) A standard developed by the American National
Standards Institute (ANSI) for high-speed fiber-optic
LANs (local area networks). This technology provides
specifications for transmission rates of 100 megabits
(100 million bits) per second on networks based on the
token ring standard.

2. Fiber-
distributed
data interface

B) A network technology capable of transmitting data,
voice, audio, video, and frame relay traffic in real time.
Data, including frame relay data, is broken into packets
containing 53 bytes each, which are switched between
any two nodes in the system at rates ranging from 1.5
Mbps to 622 Mbps (over fiber optic cable). The basic unit
of ... transmission is known as a cell, a packet consisting
of 5 bytes routing information and a 48-byte payload
(data). These cells are transmitted to their destination,
where they are reassembled into the original traffic.
During transmission, cells from different users may be
intermixed asynchronously to maximize utilization of
network resources. It is currently used in LANs (local
area networks) involving workstations and personal
computers, but it is expected to be adopted by the tele-
phone companies, which will be able to charge customers
for the data they transmit rather than for their connect
time.

3. Asynchro-
nous transfer
mode

C) ALAN (local area network) formed in a ring (closed
loop) topology that uses token passing as a means of
regulating traffic on the line. On a ... network, a token
governing the right to transmit is passed from one sta-
tion to the next in a physical circle. If a station has in-
formation to transmit, it «seizes» the token, marks it as
being in use, and inserts the information. The «busy»
token, plus message, is then passed around the circle,
copied when it arrives at its destination, and eventually
returned to the sender. The sender removes the attached
message and then passes the freed token to the next
station in line. This type of networks is defined in the
IEEE 802.5 standard.
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7. Translate the passages in writing:

A) Where Ethernet relies on the random gaps between trans-
missions to regulate access to the medium, token ring implements
a strict, orderly access method.

B) Token-ring nodes do not look for a carrier signal or listen
for collisions; the presence of the token frame provides assur-
ance that the station can transmit a data frame without fear of
another station interrupting.

C) ATM networks blur the line between local and wide area
networking, being able to attach many different devices with high
reliability and at high speeds, even across the country.

8. Answer the following questions using the information
from parts 15 and 16 of the text.

1. What is the most common local area network alternative
to Ethernet? 2. What access method does token ring implement?
3. What is a token ring? 4. What does the presence of the token
ring provide? 5. What is FDDI? How does it differ from token
ring? 6. What are ATM networks suitable for?

9. Look through parts 15 and 16 of the text and mark the
statements as true (T) or false (F). If you think a statement is
false, change it to make it true.

1. Token ring is an alternative network technology

to Ethernet developed by Xerox. a
2. A token-ring network arranges nodes in a logical ring. d
3. Token is a special type of frame that prohibits

the station from transmitting. O
4. Token-ring nodes always look for a carrier signal

or listen for collisions. O
5. FDDI is another token-passing technology that operates

over a pair of fiber optic rings. O
6. FDDI networks offered transmission speeds of 1,000 Mbps. a
7. ATM networks are able to attach many different

devices with high reliability and at high speeds,

even across the country. O
8. ATM networks are suitable for carrying only data, that’s why
they have not gained acceptance as rapidly as predicted. a

10. Make summary of parts 15 and 16 of the text using open-
ing phrases on pages 336—337.
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11. Read the following text and fill in suitable words from
the box. Each word can be used once only.

wizard, physical, connections, maximum, management,
network, wireless, encryption, Wi-Fi, upcoming, advan-
tage, wirelessly, the Internet, cable, chance, expensive,
hybrid, mobility, security, complexity, access

Hybrid Networks: Wired vs. Wireless

The chief ... of a wired network is speed. So-called «Fast
Ethernet» cables can send data at 100 Mbps while most ... net-
works max out at 54 Mbps. So if you want to set up a LAN gam-
ing party or share large files in an office environment, it’s better
to stick with wired ... for optimum speed. Take note, however,
that the ... 802.11 n Wi-Fi standard claims throughput speeds
of 150 to 300 Mbps.

The chief advantage of a wireless network is ... and flexibi-
lity. You can be anywhere in the office and access ... and any files
on the LAN. You can also use a wider selection of devices to ac-
cess the network, like Wi-Fi-enabled handhelds and PDAs.

Another advantage of ... networks is that they’re compara-
tively cheaper to set up, especially in a large office or college
environment. Ethernet cables and routers are ... . So is drilling
through walls and running cable through ceilings. A few well-
placed wireless ... points — or even better, a wireless mesh net-
work — can reach far more devices with far less money.

Other than that, both wired and wireless networks are equally
easy (or difficult) to set up, depending on the organization’s size
and ... . For a small office or home network, the most popular
operating systems — Windows XP, Vista and Mac OS 10 — can
guide you through the process with a networking ... . Installing
and administering a large office or organizational ... is equally
tricky whether you’re using wired or wireless. Although with
wireless connections, you don’t have to go around checking ...
Ethernet connections.

As for ..., wired is generally viewed as more secure, since
someone would have to physically hack into your network. With
wireless, there’s always a ... that a hacker could use packet-sniff-
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ing software to spy on information traveling over your wireless
network. But with new wireless ... standards like WEP (Wired
Equivalent Privacy) and WPA (Wi-Fi Protected Access) built into
most Wi-Fi routers, wireless networking is nearly as secure as
wired.

A ... wired/Wi-Fi network would seem to offer the best of
both worlds in terms of speed, mobility, affordability and secu-
rity. If a user needs ... Internet and file-sharing speed, then he
can plug into the network with an Ethernet cable. If he needs to
show a streaming video to his buddy in the hallway, he can ac-
cess the network ... . With the right planning, an organization
can save money on CAT 5 ... and routers by maximizing the reach
of the wireless network. And with the right encryption and
password ... in place, the wireless portion of the network can be
just as secure as the wired.

(By Dave Roos)

Fill in the table below using the information from the text.
What does the author tell us in the final paragraph of the text?
Do you share his point of view? Using your table, make short
summary of this text.

network A .
wired wireless
feature

speed

flexibility

cost

setting up

security

12. Which of the network configurations does this flowchart
refer to?

Star

In the star configuration, the central computer performs all
processing and control functions. All access devices are linked
directly to the central computer. The star configuration has two
major limitations. First of all, the remote devices are unable to
communicate directly. Instead, they must communicate via the
central computer only. Secondly, the star network is very suscep-
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Listen

Anyone
else
sending?

Yes Start sending

AmI
trying to
send?

Data for me?

Yes

Abort send Receive data

l

Wait

tible to failure, either in the central computer or the transmis-
sion links.

Ring

Each device is attached to a network shaped as a continuous
loop. Data proceeds in only one direction and at a constant speed
round the loop. Devices may send information only when they are
in control of the ‘token’. The token is a package of data which
indicates which device has control. The receiving device picks
up the token, then clears it for another’s use once it has re-
ceived the message. Only one device may send data at any given
moment, and each device must be working for the network to
function.
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Bus / Ethernet

A bus network consists of one piece of cable terminated at
each end to which all devices are connected. In a bus-based net-
work, each device is able to broadcast a message when it has de-
tected silence for a fixed period of time. All devices receive the
broadcast and determine from the content of the message whether
it was intended for them. The only problem occurs when two de-
vices try to send at the same time. When a sending device detects
another’s transmission, it aborts its own.

Switched

The central switch, which could be a telephone exchange, is
used to connect different devices on the network directly. Once
the link is established, the two devices communicate as though
they were directly linked without interference from any other
device. At the end of the session, the connection is closed, free-
ing capacity for other users and allowing access to other devices.
Multiple switches can be used to create alternative transmission
routes.

13. Render the following text in English.
Texnoxorus Token Ring (802.5)

Cetu Token Ring, Takike Kak u cetu Ethernet, xapakTepusy-
eT pasgenseMas cpefia lepeJaun TaHHBIX, KOTOPas, B TaHHOM CJIY-
Yyae, COCTOUT U3 OTPE3KOB Kabesd, COeIUHAONINX BCE CTAHIIUU
ceTH B K0JIbI0. KoaIbIo paccMaTpuBaeTcs Kak oOIIuil pasgesnsae-
MBI pecypc, M IJd AOCTyIla K HeMy TpebyeTca He CaydalHbIi
aJTrOpUTM, Kak B ceTax Ethernet, a neTepMUHUPOBAHHBIH, OC-
HOBAHHBIN Ha Iepefave CTAHIMAM IIpaBa Ha MCIOJb30BaHUE
KOJIbIIA B OIIPeeIeHHOM IOPSAAKe. ITO IPABO IIepPeaeTcs C II0-
MOIIbIO KaJapa CIeIUaJIbHOro (popmMara, Ha3bIBAEMOr0 MapKepoM
IV TOKEHOM.

Texuonorus Token Ring 6nlna paspaborana komnanueir I BM
B 1984 roxy, a 3aTeM mepeZiaHa B KauecTBe IIPOEKTA CTaHIapTa B
komuter IEEE 802, KoTopsiii Ha ee ocHOBe mpuHAI B 1985 rogy
craagapt 802.5. Komnaunusa IBM ucnosnssyer TexHosoruto Token
Ring B KauecTBe CBOeHl OCHOBHOI CeTeBOIl TeXHOJIOTUH JJI IO-
CTPOEHUA JOKAJbHBIX CeTell Ha OCHOBE KOMIILIOTEPOB Pas3/iny-
HBIX KJIaCCOB — MAHH(pPEHMOB, MUHU-KOMIILIOTEPOB U IIE€PCO-
HaJbHBIX KOMIIBIOTEPOB. B HacTosIIIee BpeMsa MMEHHO KOMIIAHU S
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IBM saBiseTcs OCHOBHBIM 3aKOHOJATEJNEM MOJABI T€XHOJOTHUU
Token Ring, mpousBozsa okoyo 60 % ceTeBBIX afanTepoB 3TOM TeX-
HOJIOTHUH.

Cetu Token Ring paboTaroT ¢ IByMA OUTOBLIMY CKOPOCTSIMU —
4 1 16 M6ut/c. CmelieHne cTaHIuil, paboTAIONINX HAa PA3IUYHBIX
CKOPOCTAX, B OOHOM KoJIibIle He gqomyckaercsa. Cetu Token Ring,
paboratommue co cKkopocTbio 16 M6uT/c, nMeIOT HEKOTOPhIE yCO-
BEPIIIeHCTBOBAHUSA B aJITOPUTME JOCTYIA II0 CPaBHEHUIO CO CTaH-
naptom 4 M6ur/c.

Texuonorus Token Ring siBiasiercs 6ojee CIOMKHON TeXHOJIO-
rueii, ueM Ethernet. OHa ob6afaeT CBOMCTBAMU OTKAa30yCTONUM-
BocTu. B cetu Token Ring ompeneneHbl IPOIeAyPhl KOHTPOJIA
paboThI ceTH, KOTOPHIe UCIIOIB3YIOT 00PATHYIO CBA3b KOJIBIIE00-
PasHOIi CTPYKTYPHI — IIOCJAaHHBIN Kaap BCerja BO3BpalllaeTcsa B
CTaHIMIO-OTIPABUTEIb. B HEKOTOPHIX CIyUasdx, OOHAPYKEHHBIe
OIuOKY B paboTe CeTH YCTPAaHATCA aBTOMATUYECK Y, HAIIPHIMED,
MOJKeT GBITh BOCCTAHOBJIEH IMOTePAHHBIN MapKep. B apyrux ciy-
yaAx OMMUOKY TOJIbKO (PUKCUPYIOTCSA, a4 UX YCTPaHeHNe BhITOJIHA-
eTCs BPYUHYIO 00CIyKUBAIOIIUM II€PCOHAIOM.

(Oaugep B. I., Onughep H. A.

«Eomnbmmepnbte cemu.
HpuHu,unbL, mexHoJozuu, npomom)ﬂbt»)

LANGUAGE FOCUS 14

CLASSIFYING

The term «classifying» means arranging objects in classes or
groups according to shared characteristics.

Classifying, then, is a process of bringing order out of confu-
sion by organizing information in a logical fashion. There are
often several ways of classifying the same information.

1. From general to specific: focusing on the large or high-
level category and talking about its parts, that is from general to
specific, the following expressions can be used:

is is made up of
can be divided into is composed of
is of comprises

has consists of

-164-



A general-to-specific classification will usually have singu-
lar main verbs, unless two or more things are being analyzed si-
multaneously.

Examples:

1. Data storage hierarchy is divided into four groupings: cha-
racters, data elements, records, and files.

2. Data storage hierarchy has four groupings: characters,
data elements, records, and files.

3. Data storage hierarchy is made up of four groupings: cha-
racters, data elements, records, and files.

4. Data storage hierarchy is composed of four groupings:
characters, data elements, records, and files.

5. Data storage hierarchy consists of four groupings: cha-
racters, data elements, records, and files.

2. From specific to general: what the smaller (or lower-level)
components make when they are put together. This kind of clas-
sification uses the following expressions:

make up may be
form can be
constitute are classified as

A specific-to-general classification will have plural verbs, be-
cause two or more lower-level categories are the focus of classifi-
cation.

Examples:

1. Characters, data elements, records, and files are four
groupings that make up data storage hierarchy.

2. Characters, data elements, records, and files are four
groupings that form data storage hierarchy.

14. Using the diagram on the following page, complete the
paragraph below.

A computer has four basic components: input, processor,
memory, and output. The CPU consists of two parts: the (1) ...,
which directs and controls the signals and commands inside
the processor, and the (2) ... unit, which does the arithmetic op-
erations and the decision-making operations. While the (3) ... is
madeupofa(4)...,a(5)...,a(6)...,anda(7)...,the(8)...is
composed of (9) ..., a (10)..., and (11) ... . In a computer, in-
ternal memory or (12) ... refers to the storage locations inside
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A Computer system
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: Binary s s
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Input Output
I
[ [ ]
('irz{), ee d’i_lli,]z Terminal Printer ||Terminal
Secondary
memory
[
[ ]
Sequential R;:;régggl
[ I
Tape Disk

the computer, whereas (13) ... refers to the storage embodied
in the peripherals. (14) ... may be divided into (15) ... [(16) ... ]
and (17)...[(18) ... ]. The (19) ... devices can be either a (20) ...,
a(21)..., or a (22).... These devices enter information into
the computer. After the processor has operated onit, the (23) ...
devices display the results of the computations on either a
(24) ... or a(25) ..., or store them on tape or disk for future use.
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SECTION THREE

THE SWITCH

Switch is a network device joining many systems together at
a low-level layer of the network protocol.
(Webster's New World ™ Hacker Dictionary)



UNIT 17

LAN SWITCHES

PART 1. INTRODUCTION TO LAN SWITCHES

If you have read other articles on networking or the Internet,
then you know that a typical network consists of:
e nodes (computers);
¢ a connecting medium (wired or wireless);
e specialized network equipment like routers or hubs.

In the case of the Internet, all of these pieces work together
to allow your computer to send information to another computer
that could be on the other side of the world!

Switches are another fundamental part of many networks be-
cause they speed things up. Switches allow different nodes (a net-
work connection point, typically a computer) of a network to commu-
nicate directly with one another in a smooth and efficient manner.

There are many different types of switches and networks.
Switches that provide a separate connection for each node in a
company’s internal network are called LAN switches. Essentially,
a LAN switch creates a series of instant networks that contain
only the two devices communicating with each other at that par-
ticular moment. In this article, we will focus on Ethernet net-
works that use LAN switches. You will learn what a LAN switch
is and how transparent bridging works, as well as about VLANSs,
trunking and spanning trees.

PART 2. NETWORKING BASICS

Here are some of the fundamental parts of a network (Fig. 6):

e Network — A network is a group of computers connected to-
gether in a way that allows information to be exchanged be-
tween the computers.
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Fig. 6
Fundamental parts of a network

e Node — A node is anything that is connected to the network.
While a node is typically a computer, it can also be something
like a printer or CD-ROM tower.

o Segment — A segment is any portion of a network that is
separated, by a switch, bridge or router, from other parts of
the network.

e Backbone — The backbone is the main cabling of a network
that all of the segments connect to. Typically, the backbone
is capable of carrying more information than the individual
segments. For example, each segment may have a transfer
rate of 10 Mbps (megabits per second), while the backbone
may operate at 100 Mbps.

e Topology — Topology is the way that each node is physically
connected to the network (more on this in the next part).

® Local Area Network (LAN) — A LAN is a network of com-
puters that are in the same general physical location, usually
within a building or a campus. If the computers are far apart
(such as across town or in different cities), then a Wide Area
Network (WAN) is typically used.

e Network Interface Card (NIC) — Every computer (and most
other devices) is connected to a network through a NIC. In
most desktop computers, thisis an Ethernet card (normally 10
or 100 Mbps) that is plugged into a slot on the computer’s
motherboard.

® Media Access Control (MAC) address — This is the physical
address of any device — such as the NIC in a computer — on
the network. The MAC address, which is made up of two equal
parts, is 6 bytes long. The first 3 bytes identify the company
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that made the NIC. The second 3 bytes are the serial number
of the NIC itself.

® Unicast — A unicast is a transmission from one node ad-
dressed specifically to another node.

e Multicast — In a multicast, a node sends a packet addressed
to a special group address. Devices that are interested in this
group register to receive packets addressed to the group. An
example might be a Cisco router sending out an update to all
of the other Cisco routers.

e Broadcast — In a broadcast, a node sends out a packet that is
intended for transmission to all other nodes on the network.
In the next part, we’ll discuss some of the most common net-

work topologies.

PART 3. NETWORK TOPOLOGIES

Some of the most common topologies in use today include.

Bus — Each node is daisy-chained (connected one right after
the other) along the same backbone, similar to Christmas lights
(Fig. 7). Information sent from a node travels along the backbone
until it reaches its destination node. Each end of a bus network
must be terminated with a resistor to keep the signal that is sent
by a node across the network from bouncing back when it reaches
the end of the cable.

I I Backbone
Terminator I .

7/
44— =
Il,_
| o
". - N N!es et .

Fig.7
Bus network topology

Ring — Like a bus network, rings have the nodes daisy-
chained. The difference is that the end of the network comes back
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around to the first node, creating
a complete circuit (Fig. 8). In a
ring network, each node takes a
turn sending and receiving infor-
mation through the use of a to-
ken. The token, along with any
data, is sent from the first node to
the second node, which extracts
the data addressed to it and adds
any data it wishes to send. Then,
the second node passes the token
and data to the third node, and so
on until it comes back around to

.

(f Nodes

| . .‘\

Backbone \

[

Fig. 8
Ring network topology

the first node again. Only the node with the token is allowed to
send data. All other nodes must wait for the token to come to

them.

Star — In a star network, each node is connected to a central
device called a hub (Fig. 9). The hub takes a signal that comes
from any node and passes it along to all the other nodes in the
network. A hub does not perform any type of filtering or routing
of the data. It is simply a junction that joins all the different

nodes together.

@
©

\

. Segment s/

Nodes ’_ Hub

2

@

Fig. 9
Star network topology

Star bus — Probably the most common network topology in
use today, star bus combines elements of the star and bus topolo-
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Fig. 10
A typical star bus network

gies to create a versatile network environment (Fig. 10). Nodes
in particular areas are connected to hubs (creating stars), and the
hubs are connected together along the network backbone (like a
bus network). Quite often, stars are nested within stars, as seen
in the example below:

Essential vocabulary (1), (2), (3)

Words
backbone n hub n specifically adv
bounce v, n instant adj speed up v
broadcast n, v joinv switch n
busn junction n terminate v
CD-ROM tower n MAC address n token n
daisy-chain n multicast n topology n
efficient adj nest v trunking n
equipment n NIC versatile adj
exchange v, n operate v VLAN
extract v register v
fundamental adj segment n

Word Combinations

transparent bridging portion of a network
spanning tree transfer rate of ...
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group address to be within a building

a Cisco router serial number

to send out an update to smth. a slot on the computer’s
motherboard

connecting medium in use

to be on the other side of the world  to be daisy-chained

specialized network equipment to be terminated with smth.

in a smooth and efficient manner to create a complete circuit

company’s internal network to join different nodes

together versatile
network environment

EXERCISES

1. Find in parts 1, 2 and 3 of the text English equivalents for
the following words and phrases:

CTaTbU O IOCTPOEHUY KOMIIBIOTEPHOH CeTH; CIIelUaIu3upo-
BaHHOE ceTeBOe 000PYZOBaHME; B OTHOIIEHUH YETr0-JI.; KOMMYTa-
top JIBC; 0CHOBHOI KOMIIOHEHT; OeCIPENATCTBEHHO U 3()(PeKTUB-
HO; cocpefioTounBaThesd Ha ceTax Ethernet; mpospaunas mapmpy-
TH3aIMs; CBA3YIOIIee MepeBo (ceTu); OCHOBHOM CETeBOU KabeJb;
mepenaBaTh 00JbIlle WHGOPMAIIUK, UeM OTHeJbHBbIE CerMEeHTHI;
UMeTb CKopocTh nepegaun 10 M6uT/c; TOmoI0ruA ceTn; HaXOAUThb-
cd B IpefiesiaX 3[JaHUA; ceTeBad MHTepdelicHaA miara; Gpusude-
CKUIi agpec J11060T0 YCTPOMCTBA B CETH; COCTOATD U3 IBYX PABHBIX
yacTell; IpeIHAa3HAUEHHBIN AJId ONPEIeIEHHOTO afipeca BhIZesIeH-
HOU I'DYHIIBI II0JIb30BaTesell; IpegHa3HAUeHHBIN NI Iepefauu
BCEM y3JIaM B CETHU; TOIOJIOTUA TUIA «IIUHA»; MOCJIEI0BATENIb"
HOE TIOJKJIIOUeHNEe; TOCTUTATh IIeJIEBOTO Y3JI1a; 3aKaHUNBATHCA Pe-
3WCTOPOM; MPEJOTBPAIIATL BO3BPAT CUTHAJA; TOMOJOTUA THUIIA
«KOJIBIIO» ; MCIIOJIb30BAHIE MapKepa; U TaK Jajiee; mepefaBaTh U
TOJIyYaTh UH(POPMAIINIO TI0 OUepean; TOIOJOTHA TUIIA «3Be3la»;
CETeBOM KOHIIEHTPATOP; OCYIIECTBAATL (PUIBTPAIIAIO U MAPIIPY-
TH3AINI0 JaHHBIX; COEINHATD BCE IPYTHUe Y3JIbl; 00beUHATH dJIe-
MEHTHI 3Be31000pa3HOI U IITMHHOM TOIIOJIOTH; CO3aBaATh YHUBED-
CaJIbHYIO CETEBYIO CPeNy.

2. Transcribe and learn to read the following words:
medium, portion, identify, specifically, multicast, bouncing,
circuit, combine, versatile, through.
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3. Write the Past Indefinite and the Past Participle of the
verbs:

allow, speed, provide, learn, operate, carry, plug, travel, keep,
join, come.

4. Find in parts 1, 2 and 3 of the text antonyms to the fol-
lowing words:

to forbid, external, to separate, secondary, common, beyond,
resemblance, peripheral, undoubtedly, special, above.

5. Give all possible derivatives of the following words. Use
dictionary if necessary.

To connect, information, different, to create, to identify, to
intend, to terminate.

6. Write the expansions of the following abbreviations and
learn them:
LAN switch, WAN, VLAN, NIC, MAC address.

7. Match the definitions on the left with the words they de-
note on the right.

1. A group of computers and other devices a) Network
dispersed over a relatively limited area and

connected by a communications link that

enables any device to interact with any other

on the network.

2. A device capable of forwarding packets b) Nod
directly to the ports associated with particular

network addresses.

3. An expansion card or other device used to ¢) Switch
provide network access to a computer or other

device, such as a printer.

4. A geographicaﬁ)y widespread network, one d) Backbone
that relies on communications capabilities to

link the various network segments.

5. Transmission between a single sender and a e) Topology
single receiver over a network.

6. In networking, a device, such as a client f) LAN
computer, a server, or a shared printer, that is

connected to the network and is capable of

communicating with other network devices.

7. The wires that carry major communications g) WAN
traffic within a network.

8. Sending a message simultaneously h) Network
to more than one destination on Interface Card
a network.
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9. The configuration or layout of a network i) Medium
formed by the connections between devices on a

LAN or between two or more LANS.

10. In communications and on networks, a j) Unicast
message distributed to all stations.

11. A group of computers and associated devices k) Multicast
that are connected by communications facilities.

12. A substance in which signals can be 1) Broadcast
transmitted, such as a wire or fiber-optic cable.

8. Translate the passages in writing.

A) There are many different types of switches and networks.
Switches that provide a separate connection for each node in a
company’s internal network are called LAN switches. Essentially,
a LAN switch creates a series of instant networks that contain
only the two devices communicating with each other at that par-
ticular moment.

B) Information sent from a node travels along the backbone
until it reaches its destination node. Each end of a bus network
must be terminated with a resistor to keep the signal that is sent
by a node across the network from bouncing back when it reaches
the end of the cable.

C) In a ring network, each node takes a turn sending and re-
ceiving information through the use of a token. The token, along
with any data, is sent from the first node to the second node,
which extracts the data addressed to it and adds any data it wishes
to send.

9. Answer the following questions using the information
from parts 1, 2 and 3 of the text.

1. What elements does a typical network consist of? 2. What
are the functions of switches? 3. What is a LAN switch?
4. What is a segment? 5. What can you say about the backbone
of a network? 6. What is the difference between LAN and
WAN? 7. Through what equipment is every computer connected
to a network? 8. What is the physical address of any device on
the network? How long is it? 9. What do the terms «unicast»,
«multicast» and «broadcast» mean? 10. What are the most com-
mon topologies in use today? 11. Please, describe a bus topology.
12. What can you say about a ring topology? 13. Could you tell
some words about star topology? 14. What does a star bus topol-
ogy combine?
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10. Look through parts 1, 2 and 3 of the text and mark the
statements as true (T) or false (F). If you think a statement is
false, change it to make it true.

1. A typical network consists of nodes, a connecting medium
and specialized network equipment like routers or hubs.

2. Switches are unimportant part of any networks

because they slow things down.

3. LAN switches provide a separate connection for each
node in a company’s internal network.

4. The backbone is not the main cabling of a network

that two or three nodes connect to.

5. Topology is the specification of a switch used on the network.
6. Every computer (and most other devices) is connected

to a network through a USB.

7. The MAC address, which is made up of two equal parts,

is 6 bytes long.

8. Multicast is a transmission from one node addressed

to all other nodes on the network.

9. In a bus network, information sent from a node

travels along the backbone until it reaches its destination.
10. In a star network, a hub performs all types

of filtering and routing of traffic.

o o o o o oo o o o

11. Make summary of parts 1, 2 and 3 of the text.

12. Read the text and put the verbs in brackets into the cor-
rect tense-aspect form. Be careful with non-finite forms.

a) Give synonyms to the words in bold type.

b) Single out the main points of this text and sum up its
content.

The Network Switch

A network switch (to be) a small hardware device that (to
join) multiple computers together within one local area network
(LAN). Technically, network switches (to operate) at layer two
(Data Link Layer) of the OSI model.

Network switches appear nearly identical to network hubs,
but a switch generally (to contain) more intelligence and a slightly
higher price tag than a hub. Unlike hubs, network switches are ca-
pable of (to inspect) data packets as they (to be received), (to deter-
mine) the source and destination device of each packet, and for-
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warding them appropriately. By (to deliver) messages only to the
connected device intended, a network switch (to conserve) network
bandwidth and (to offer) generally better performance than a hub.

As with hubs, Ethernet implementations of network switches
(tobe) the most common. Mainstream Ethernet network switches
(to support) either 10 / 100 Mbps Fast Ethernet or Gigabit
Ethernet (10 / 100 / 1000) standards.

Different models of network switches (to support) differing
numbers of connected devices. Most consumer-grade network
switches (to provide) either four or eight connections for Ethernet
devices. Switches can (to connect) to each other, a so-called daisy
chaining method (to add) progressively larger number of devices
to a LAN.

(By Bradley Mitchell)

13. In the box below you can see three topologies of a network.
Give main advantages and main disadvantages of each of them.

1. Star topology
2. Bus topology
3. Star bus topology

Main Advantages Main Disadvantages
a) It’s easy to connect a computer a) The entire network depends on a
or device. central hub and a failure of the
central hub can cripple the whole
network.

b) One malfunctioning node doesn’t | b) The entire network shuts down
affect the rest of the network. if there is a break in the main wire
and it can be difficult to identify
the problem if the network shuts
down.

c¢) It is a good choice for large com- | c) If the central computer fails, the
puter networks as this topology entire network becomes unusable.
«divides» the whole network into
parts that are more easily man-

ageable.

14. Render the following text in English.
XapaKTepUCTHEKY, BIHAIONINE
HA MPOU3BOIUTEIHHOCTH KOMMYTAaTOPOB

IIpousBoANTEILHOCTE KOMMYTATOPa — TO CBOMCTBO, KOTOPOE
CeTeBbIe MHTETPATOPHI U AfMUHUCTPATOPHI AKIYT OT ITOT'0 YCTPOIi-
CTBa B IIEPBYIO 0UepPeIb.
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OCHOBHBIMY ITOKa3aTeIAMU KOMMYTaTOPa, XapaKTepPU3YIOITH-
MU er0 IPOU3BOAUTENIHHOCTD, ABJIAIOTC:

® CKOpOCTh (QUIBTpAnuy KaJpOB;
® CKOPOCTH IPOJBMIKEHUA KaAPOB;
® IPONMYCKHAA CIIOCOOHOCTE;

® 3a/iep:KKa Imepemavyu Kajapa.

Kpowme Toro, cyIecTByeT HECKOJIbKO XapaKTePUCTUK KOMMY-
TaTOpa, KOTOPhie B HANOOJIbINIEeH CTeIIeHN BINAIOT Ha YKasaHHbIE
XapaKTePUCTUKY ITPOUBBOAUTENbHOCTH. K HUM OTHOCATCA:

® TUI KOMMYTAIIUYM — «HAa JIETY» WU C ITOJIHOH Oydepusaiueis;
® pasmep Oydepa (0ydepoB) Kaapos;
® IPOU3BOJAUTEIHLHOCTh BHYTPEHHEI IITUHEI;
® IPOU3BOAMTEIBHOCTE IIPOIIECCOPA MU IPOIECCOPOB;
® pasMep BHYTPeHHEH aApecHoi TaOJIuIlbI.
(Oaugpep B.T., Onugep H. A.

«Eomnbmmepnbte cemu.
HpuHu,unbL, mexHoJoeuu, npomom)ﬂbt»)

LANGUAGE FOCUS 15

FUNCTION OF AN ITEM

The function of an item can be described in a number of ways:

1. Using the Present Simple.

Repeaters connect multiple Ethernet segments.

2. Used to-infinitive. Used for + -ing form.

Repeaters are used to connect multiple Ethernet segments.

Repeaters are used for connecting multiple Ethernet seg-
ments.

3. Emphasizing the function.

The function of repeaters is to connect multiple Ethernet seg-
ments.

15. Match each item in Column A with its function in Column B.
Then describe its function in two ways.

A) Item B) Function

1. Switch a) Establishes the rules for how
information passes through the Internet.

2. Server b) Controls the cursor.
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3.RAM

4. Packet radio network

5. Processor

6. Protocol

7. Mouse

8.DNS

9. Clock

10. 3.5" floppy drive
11.
12.
13.
14.
15.
16.
17.
18.
19.

20.

Wimax

Monitor

Router
Keyboard

CPU

DVD-ROM drive
Scanner

Cache

ALU

ROM

c¢) Gives us the ability to access the
Internet wirelessly at speeds compatible to
broadband connection.

d) Executes the processing operations
called for by the instructions brought
from main memory by the control unit.
e) Inputs data through keys like a
typewriter.

f) Divides a single network into two
logically separate networks.

g) Displays the output from a computer
on a screen.

h) Coordinates all the activities of the
various components of the computer.

i) Reads DVD-roms.

j) Connects computers through radio
transmitters and receivers.

k) Reads and writes to removable
magnetic disks.

1) Stores the information we seek

on the Internet.

m) Holds instructions which are needed
to start up the computer.

n) Allows different nodes of a network to
communicate directly with one another.
0) Holds data read or written to it

by the processor.

p) Provides extremely fast access for
sections of a program and its data.

q) Points the request in the right
direction.

r) Controls the timing of signals

in the computer.

s) Controls all the operations

in a computer.

t) Provides a capability for direct data
entry into the computer system.
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UNIT 16

PART 4. THE PROBLEM: TRAFFIC

In the most basic type of network found today, nodes are sim-
ply connected together using hubs. As a network grows, there
are some potential problems with this configuration:

o Scalability — In a hub network, limited shared bandwidth
makes it difficult to accommodate significant growth with-
out sacrificing performance. Applications today need more
bandwidth than ever before. Quite often, the entire network
must be redesigned periodically to accommodate growth.

o Latency — This is the amount of time that it takes a packet
to get to its destination. Since each node in a hub-based net-
work has to wait for an opportunity to transmit in order to
avoid collisions, the latency can increase significantly as you
add more nodes. Or, if someone is transmitting a large file
across the network, then all of the other nodes have to wait
for an opportunity to send their own packets. You have prob-
ably seen this before at work — you try to access a server or
the Internet and suddenly everything slows down to a crawl.
Network failure — In a typical network, one device on a hub
can cause problems for other devices attached to the hub due
to incorrect speed settings (100 Mbps on a 10 Mbps hub) or
excessive broadcasts. Switches can be configured to limit
broadcast levels.

Collisions — Ethernet uses a process called CSMA/CD (Car-
rier Sense Multiple Access with Collision Detection) to com-
municate across the network. Under CSMA/CD, a node will
not send out a packet unless the network is clear of traffic. If
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two nodes send out packets at the same time, a collision oc-
curs and the packets are lost. Then both nodes wait a random
amount of time and retransmit the packets. Any part of the
network where there is a possibility that packets from two or
more nodes will interfere with each other is considered to be
part of the same collision domain. A network with a large
number of nodes on the same segment will often have a lot of
collisions and therefore a large collision domain.
While hubs provide an easy way to scale up and shorten the di-
stance that the packets must travel to get from one node to an-
other, they do not break up the actual network into discrete seg-
ments. That is where switches come in. In the next part, you’ll
find out how switches assist in directing network traffic.

PART 5. THE SOLUTION: ADDING SWITCHES

Think of a hub as a four-way intersection where everyone has
to stop. If more than one car reaches the intersection at the same
time, they have to wait for their turn to proceed (Fig. 11).

Now imagine what this would be like with a dozen or even a
hundred roads intersecting at a single point. The amount of wait-
ing and the potential for a collision increases significantly. But
wouldn’t it be amazing if you could take an exit ramp from any
one of those roads to the road of your choosing? That is exactly
what a switch does for network traffic. A switch is like a clover-
leaf intersection — each car can take an exit ramp to get to its
destination without having to stop and wait for other traffic to
go by.

A vital difference between a hub and a switch is that all the
nodes connected to a hub share the bandwidth among themselves,
while a device connected to a switch port has the full bandwidth

Fig. 11
Imagine that each vehicle is a packet of data waiting for an
opportunity to continue on its trip
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all to itself. For example, if 10 nodes are communicating using a
hub on a 10-Mbps network, then each node may only get a portion
of the 10 Mbps if other nodes on the hub want to communicate as
well. But with a switch, each node could possibly communicate at
the full 10 Mbps. Think about our road analogy. If all of the traf-
fic is coming to a common intersection, then each car it has to
share that intersection with every other car. But a cloverleaf al-
lows all of the traffic to continue at full speed from one road to
the next.

PART 6. FULLY SWITCHED NETWORKS

In a fully switched network, switches replace all the hubs of
an Ethernet network with a dedicated segment for every node
(Fig. 12). These segments connect to a switch, which supports
multiple dedicated segments (sometimes in the hundreds). Since
the only devices on each segment are the switch and the node, the
switch picks up every transmission before it reaches another node.
The switch then forwards the frame over the appropriate seg-
ment. Since any segment contains only a single node, the frame
only reaches the intended recipient. This allows many conversa-
tions to occur simultaneously on a switched network.

Switching allows a network to maintain full-duplex Ethernet.
Before switching, Ethernet was half-duplex, which means that
data could be transmitted in only one direction at a time. In a
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Fig. 12
An example of a network using a switch
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fully switched network, each node communicates only with the
switch, not directly with other nodes. Information can travel from
node to switch and from switch to node simultaneously.

Fully switched networks employ either twisted-pair or fiber-
optic cabling, both of which use separate conductors for sending
and receiving data. In this type of environment, Ethernet nodes
can forgo the collision detection process and transmit at will,
since they are the only potential devices that can access the me-
dium. In other words, traffic flowing in each direction has a lane
toitself. This allows nodes to transmit to the switch as the switch
transmits to them — it’s a collision-free environment. Transmit-
ting in both directions can effectively double the apparent speed
of the network when two nodes are exchanging information. If
the speed of the network is 10 Mbps, then each node can transmit
simultaneously at 10 Mbps.

Essential vocabulary (4), (5), (6)

Words
accommodate v failure n redesign v
appropriate adj forward v retransmit v
attach (to) v incorrect adj sacrifice v
bandwidth n interfere v scalability n
collision n intersection n scale up v
conductor n latency n simultaneously adv
discrete adj opportunity n slow down v
due to prep performance n solution n
employ v proceed v vital adj
excessive adj ramp n

Word Combinations

significant growth to break up into discrete segments
without sacrificing performance four-way cloverleaf intersection
entire network to take an exit ramp from smth.
to access a server full bandwidth

hub-based network fully switched network

to slow down to a crawl to replace smth. with smth.
network failure to reach the intended recipient
to cause problems to maintain full-duplex Ethernet
incorrect speed settings collision detection process
excessive broadcasts to double the apparent speed
clear of traffic to shorten the distance
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EXERCISES

1. Find in parts 4, 5 and 6 of the text English equivalents for
the following words and phrases:

BO3BMOJKHBIE TPO6JEeMBbI; PACIINPAEMOCTh; OrpaHUYeHHAad,
COBMECTHO HCIIOJb3yeMasd IIMTUPUHA [T0JI0CHI IPOIYyCKaHUA; 06ec-
MeYnBaTh 3HAUMTENLHBINA POCT 6€3 IIOTepU IPOU3BOIUTEILHO-
CTH; JOBOJBHO UYAaCTO; MEPEKOHCTPYUPOBATDH IEJNYIO CeTh; Bpe-
M OKUJAHUS; AJIS TOTO, YTOOBI N30eKaTh KOH(DINKTOB; Heuc-
MPAaBHOCTH CETH; MPUUUHATH IPOOJIEMBI IPYTUM YCTPOHCTBaAM,
MOJKJIIOUEHHBIM K KOHIIEHTPATOPY; U3-38 HETOUHBIX HACTPOEK
CKOPOCTH; Ype3aMepHas IIUPOKOBEIaTeIbHAA PACCBLIKA; OTPa-
HUYUBATH CTEIEHDb IIUPOKOBEIATeIbHON PACCHIIKY; IIOKAa He;
JKIAaTh HeoIlpeleIEHHOe BpeMs; CTAJIKMBATHLCS APYT C APYTOM;
IPEeJOCTaBIATE JETKUI CII0CO0 COKPATUTH PACCTOAHNE; Pasie-
JATHh CEeTh HA OTAEJbHBIE CEIMEHTHI; IIOMOTATh PeryJinpoBaTh
ceTeBOl TpauK; KAATh CBOEH ouepenu IJIsd IPOJOJKEHUS IBU-
JKEHUSA; TepeceKaThbCs B OMHON TOUKe; BePOATHOCTh KOH(MINKTA;
rmepecevyeHre aBTOJOPOT HA PA3HBIX YPOBHAX THUIIA «KJEBEPHBIN
JIUCT»; CHE3]] C aBTOMATKUCTPAJIH; CyIlleCTBeHHAA Pa3HUILA; TIOJI-
Hasd IIMPUHA II0JIOCH! IIPOIYCKAHNSA; TOJYUYUTDb YaCTh Yero-Jj.; Ha
TIOJIHOM CKOPOCTH; IMOJHOCTHI0 KOMMYTHUPYeMAas CeTh; BBHIAEJIEH-
HBII CErMEHT AJIA KaKAOro y3ja; MOAAepP:KUBATh; [IePeChlIaTh
0JIOK TAaHHBIX; TPOUCXOAUTH OJHOBPEMEHHO; 00eCIIeunBaTh qYII-
nexcHblfl Ethernet; mcmonb3oBaTs uau BUTYIO Iapy, MU ONTH-
KO-BOJIOKOHHBIN Kabeb; UCII0JIb30BATb OTAeJbHbIe Kabeau IJis
OTIIPaBKU U MOJYUYEHUS JAHHBIX; Ipolecc OOHAPYKEeHUA KOH-
(GIUKTOB; MHBIMH CJI0BaMu; 9(p(eKTUBHO YABAUBATH KAKYIIYIO-
Cs CKOPOCTH CeTH; OLHOBPEMEHHO IIE€pPeNaBaTh CO CKOPOCTHIO
10 M6wur/c.

2. Transcribe and learn to read the following words:
scalability, redesigned, failure, collision, appropriate, main-
tain, half-duplex, potential.

3. Write the Past Indefinite and the Past Participle of the
verbs:

find, grow, sacrifice, take, avoid, try, occur, break up, stop,
replace, mean, flow, accomodate, need, lose, interfere, think,
proceed, share, support, travel, forgo, access.
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4. Find in parts 4, 5 and 6 of the text antonyms to the fol-
lowing words and word combinations:

to make it easy, decrease (n), to face, to be full of smth., to
find, to lengthen, continuous, sender, half-duplex.

5. Give all possible derivatives of the following words. Use
dictionary if necessary.

To configure, significant, to accommodate, limit, correct,
possible, effective.

6. Write the expansions of the following abbreviations and
learn them:
CSMA/CD, Mbps.

7. Below you can see definitions with one word missing in
each of them. Use the words from the box to fill in the gaps. One
word will remain unused.

insulated, outcome, performance, simultaneous, optically,
reliably, effectively, node, capacity, time, dedicated

1. Scalability — a measure of how well a computer, service,
or application can grow to meet increasing ... demands.

2. Latency — the ... required for a signal to travel from one
point on a network to another.

3. Failure ... the inability of a computer system or related
device to operate ... or to operate at all.

4. Collision — the result of two devices or network worksta-
tions trying to transmit signals at the exact same time on the
same channel. The typical ... is a garbled transmission.

5. Bandwidth — the data transfer ..., or speed of transmis-
sion, of a digital communications system as measured in bits per
second (bps).

6. Switched Ethernet — an Ethernet network run through a
high-speed switch instead of an Ethernet hub. A switched Ethernet
involves ... bandwidth of 10 Mbps between stations rather than a
shared medium.

7. Full-duplex — ... communications, in both directions, be-
tween the sender and receiver.
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8. Collision detection — the process by which a ... on a local
area network monitors the communications line to determine
when a collision has occurred.

9. Fiber-optic cable — a form of cable used in networks that
transmits signals ..., rather than electrically as do coaxial and
twisted-pair cable.

10. Twisted-pair cable — a cable made of two separately ...
strands of wire twisted together.

8. Translate the passages in writing.

A) Since each node in a hub-based network has to wait for an
opportunity to transmit in order to avoid collisions, the latency
can increase significantly as you add more nodes.

B) If two nodes send out packets at the same time, a collision
occurs and the packets are lost. Then both nodes wait a random
amount of time and retransmit the packets. Any part of the net-
work where there is a possibility that packets from two or more
nodes will interfere with each other is considered to be part of
the same collision domain.

C) Fully switched networks employ either twisted-pair or fi-
ber-optic cabling, both of which use separate conductors for send-
ing and receiving data. In this type of environment, Ethernet
nodes can forgo the collision detection process and transmit at
will, since they are the only potential devices that can access the
medium.

9. Use the information from parts 4, 5 and 6 of the text to
complete the dialogue in your own words.
: What kind of problems does a network face when it grows?
: What is «scalability» in your understanding?
: What does latency depend on?
: What is a collision? And what is a collision domain?

: What is a vital difference between a hub and a switch?

: What happens in a fully switched network?

o P Do bo> oo e
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A : What is the difference between full-duplex and half-du-
plex Ethernet?

B:...

A : What type of cabling do fully switched networks employ?

B:...

A : What is the main idea of a collision-free environment?

B:...

A : What is the advantage of transmitting in both directions?

B:....

10. Look through parts 4, 5 and 6 of the text and mark the
statements as true (T) or false (F). If you think a statement is
false, change it to make it true.

1. In a hub network, unlimited shared bandwidth makes
it easy to accommodate significant growth without

sacrificing performance. d
2. Each node in a hub-based network has to wait for
an opportunity to transmit in order to avoid collisions. a

3. Hubs provide an easy way to scale up and shorten

the distance that the packets must travel to get from

one node to another, and they also break up the actual

network into discrete segments. ad
4. A vital difference between a hub and a switch

is that all the nodes connected to a switch share

the bandwidth among themselves, while a device connected

to a hub has the full bandwidth all to itself. a
5. In a fully switched network, switches replace

all the hubs of an Ethernet network with a dedicated
segment for every node.

6. Switching still doesn’t allow a network to maintain
full-duplex Ethernet.

7. In a fully switched network, each node communicates
not only with the switch, but also with other nodes.

8. Fully switched networks employ

only fiber-optic cabling.

9. A collision-free environment means that the nodes

can transmit to the switch as the switch transmits to them.
10. Transmitting in both directions

can effectively quadruple the apparent speed

of the network when two nodes

are exchanging information. a

o o o o 0O
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11. Make summary of parts 4, 5 and 6 of the text.

12. Read the text and supply prepositions or adverbs where
necessary.

a) Give antonyms to the words in bold type.

b) Find the passages in the text where the following ideas
are expressed:

a) Functions of hubs.

b) Description of intelligent hubs.

¢) Today’s popularity of hubs.

d) Description of passive and active hubs.
e) Prices of hubs.

f) A number of ports in a hub.

g) General characteristics of a hub.

ooooogoono

Key Features of Hubs

1. A special type of network device called the hub can be
found ... many home and small business networks. Though
they’ve existed ... many years, the popularity of hubs has ex-
ploded recently, especially ... people relatively new to net-
working.

2. A hub is a small rectangular box, often made ... plastic,
that receives its power from an ordinary wall outlet. A hub
joins ... multiple computers (or other network devices) together
to form a single network segment. On this network segment, all
computers can communicate directly ... each other. Ethernet hubs
are by far the most common type, but hubs ... other types of net-
works such as USB also exist.

3. A hub includes ... a series of ports that each accepts a net-
work cable. Small hubs network four computers. They contain four
or sometimes five ports, the fifth port being reserved ... «uplink»
connections to another hub or similar device. Larger hubs con-
tain eight, 12, 16, and even 24 ports.

4. Hubs classify as Layer 1 devices in the OSI model. ... the
physical layer, hubs can support little in the way of sophisticated
networking. Hubs do not read any of the data passing ... them
and are not aware ... their source or destination. Essentially, a
hub simply receives incoming packets, possibly amplifies the
electrical signal, and broadcasts these packets out ... all devices
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on the network — including the one that originally sent the
packet!

Technically speaking, three different types ... hubs exist:

passive;

active;

intelligent.

5. Passive hubs do not amplify the electrical signal ... incom-
ing packets before broadcasting them out to the network. Active
hubs, ... the other hand, do perform this amplification, as does a
different type of dedicated network device called a repeater. Some
people use the terms concentrator when referring ... a passive
hub and multiport repeater when referring ... an active hub.

6. Intelligent hubs add extra features to an active hub that
are ... particular importance to businesses. An intelligent hub
typically is stackable (built in such a way that multiple units can
be placed one ... top of the other to conserve space). It also typi-
cally includes remote management ... capabilities via SNMP and
virtual LAN (VLAN) support.

7. Hubs remain a very popular device ... small networks
because of their low cost. A good five-port Ethernet hub can
be purchased ... less than $30 USD. USB hubs cost only a bit
more.

(By Bradley Mitchell)

13. Read the following text and choose the adjective or the
adverb in brackets.

Make a short summary of the text, pointing out the differ-
ence between a hub and a switch.

What is the difference between a hub and a switch?

A switch is (effectively / effective ) a higher-performance al-
ternative to a hub. People tend to benefit from a switch over a
hub if their home network has four or more computers, or if they
want to use their home network for applications that generate
(significantly / significant) amounts of network traffic, like
multiplayer games or heavy music file sharing. In most other
cases, home networkers will not notice an (appreciable / appre-
ciably ) difference between a hub and switch (hubs do cost slightly
less).
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(Technically / Technical) speaking, hubs operate using a
broadcast model and switches operate using a virtual circuit
model. When four computers are connected to a hub, for example,
and two of those computers communicate with each other, hubs
(simple / simply ) pass through all network traffic to each of the
four computers. Switches, on the other hand, are capable of deter-
mining the destination of each (individually / individual ) traffic
element (such as an Ethernet frame) and (‘selectively / selective )
forwarding data to the one computer that (actually / actual)
needs it. By generating less network traffic in delivering mes-
sages, a switch performs better than a hub on (busily / busy ) net-
works.

(By Bradley Mitchell)

14. Translate the following text into English.

IIpuopureTHasa o6paGoTKa KaapPOB.

ITocTpoenune cereii Ha OCHOBE KOMMYTATOPOB IIO3BOJISET WC-
T0JIb30BaTh IPUOPUTE3AINIO TpahUKa, IPUUYEM JeJIaTh STO He3a-
BUCHUMO OT TE€XHOJIOTHHU CETHU. ITa HOBaA BO3MOMKHOCTD (II0 cpaB-
HEHUIO C CeTSIMU, TOCTPOCHHBIMHY IIeJIUKOM HA KOHIIEHTPATOPaX)
SABJIAETCA CIEACTBUEM TOTO, UTO KOMMYTATOPH OydepusyoT
Kaapsl mepen MX OTIPaBKOil Ha Apyroi mopr. KommyTaTop
00BIYHO BeIeT AJIA KaKI0T0 BXOAHOTO ¥ BEIXOJHOTO IIOPTA He OJHY,
a HeCKOJIbKO ouepefieil, IpuueM KaKaasd ouepenb MMeeT CBOM
npuoputeT obpadoTKku. IIpu 3TOM KOMMYTaTOp MOKeT OBITH
CKOH(GUTYPUPOBAH, HAIPUMED, TaK, UTOOBI ITepesaBaTh OJAUH
HU3KOIPUOPUTETHRIN MaKeT Ha KakJable 10 BRICOKOIPUOPUTET-
HBIX TIAKETOB.

Tlopmep:xxa MprOPUTETHOI 00PAGOTKHU MOKET 0COOEHHO IIpU-
TOAUTHCA IJIA IPUIOKEHUH, TPeIbABIAIOIINX PA3JIUUYHbIe TPe6O-
BaHUA K JOIYCTUMBIM 3aIePKKaM KaJpPOB U K IPOIYCKHOMN CIIO-
CcOGHOCTH CeTH IJI MTOTOKA KaApOoB.

IIpuopuresanua Tpadhuka KOMMYTaTOPAMU CETOMHSA SBJISIET-
CsI OMHUM 13 OCHOBHBIX MEXaHN3MOB 00ecIIeueHN KauecTBa TPAHC-
TIOPTHOT'0 00CJTYKMBAHUSA B JIOKAJBHBIX CETAX.

(Oaugep B. I'., Onugpep H. A.
«Komnvromephoie cemu.
Ipunyunost, mexnosozuu, NPOMOKOLbLLY )
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LANGUAGE FOCUS 16

THE GERUND

The -ing form of the verb is called the Gerund. It can be the
subject, object, or predicative of a sentence.

Examples:

1. Running out of addresses is a big problem with a 32 bit
address system. (subject)

2. The ISP intends routing the request to a server further up
the chain on the Internet as soon as your electronic request is
received. (object)

3. The function of a server is looking for a match for the
domain name you’ve typed in and directing your request to the
proper server’s IP address if a match is found. (predicative)

The Gerund is often used after prepositions, such as with-
out, by, for, on, etc. This includes to when it is a preposition and
not part of the infinitive.

Examples:

4. Examples of ways to access the Internet without using
HTTP include e-mail and instant messaging.

5. We can connect one computer to another by using a con-
necting medium.

6. We can thank network pioneers like Vinton Cerf and Rob-
ert Kahn for creating VoIP.

7. Iinsist on mentioning some of the fundamental parts of a
network.

8. We look forward to learning what a LAN switch is and
how transparent bridging works.

15. Rewrite each of these sentences like this:

An important function of the operating system is to manage
the computer’s resources. — Managing the computer’s resources
is an important function of the operating system.

1. One task of a computer is to replace people in dull, routine
tasks.

2. Therole of the operating system is to communicate directly
with the hardware.

3. The role of these cables is to carry terabits of information
every second.
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4. One task of the supervisor program is to load into memory
non-resident programs as required.

5. The role of headers and footers is to tell computers what’s
in the packet and how the information fits with other packets to
create an entire file.

6. The task in most cases is to facilitate interaction between a
single user and a PC.

7. The main task of wireless technologies is to open the doors
for portable devices like smartphones, laptops and tablets.

8. The main reason for installing more memory is to allow
the computer to process data faster.

9. The main function of the Internet Society is to oversee the
formation of the policies and protocols that define how we inter-
act with the Internet.

10. One of the most important functions of a computer is to
process large amounts of data quickly.

11. One of the key functions of a router is to determine where
to send information from one computer to another.

12. One of the key functions of the operating system is to
establish a user interface.

13. An additional role is to provide services for applications
software.

14. Part of the work of mainframe operating systems is to
support multiple programs and users.

16. Complete these sentences with the correct form of the
verb: infinitive or gerund.

1. A computer can make thousands of decisions without (be-
come) tired. 2. A server responds by (send) the requested filein a
series of packets. 3. He can’t get used to (log on) with a pass-
word. 4. Because packets can travel multiple paths to (get) to their
destination, it‘s possible for information to (route) around con-
gested areas. 5. When you send an e-mail, it gets broken into
packets before (zoom) across the Internet. 6. He tried to (hack
into) the system without (know) the password. 7. No government
can lay claim to (own) the Internet. 8. I look forward to (input)
databy voice instead of (use) a keyboard. 9. A router is extremely
useful in (deal) with two separate networks. 10. Don’t switch off
without (close down) your PC. 11. A router prevents the traffic
on one network from unnecessarily (spill) over to the other. 12. I

+192-



want to (upgrade) my computer. 13. A trunk line combines mul-
tiple fiber optic cables together to (increase) the capacity. 14. He
objected to (pay) expensive telephone calls for Internet access.
15. You can make connection by (provide) the IP address of a com-
puter you want to establish a link with. 16. You needn’t learn how
to (program) in HTML before (design) Web pages. 17. A browser
contacts a DNS server to (get) the IP address. 18. You can find
information on the Internet by (use) a search engine. 19. A DNS
server starts its search for an IP address by (contact) one of the
root DNS servers. 20. Caching helps to (keep) things from (bog
down). 21. It is important to know how switches assist in (direct)
network traffic. 22. An active hub amplifies the electrical signal
of incoming packets before (broadcast) them out to the network.
23. The algorithm that switches use to (decide) how to (forward)
packets is different from the algorithms used by routers to (for-
ward) packets. 24. Networking allows many different devices in
multiple locations to (access) a shared repository of data.
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UNIT 17

PART 7. MIXED NETWORKS

Most networks are not fully switched because of the costs
incurred in replacing all of the hubs with switches.

Instead, a combination of switches and hubs is used to create
an efficient yet cost-effective network (Fig. 13). For example, a
company may have hubs connecting the computers in each de-
partment and then a switch connecting all of the department-
level hubs.
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Fig. 13

A mixed network with two switches and three hubs
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PART 8. ROUTERS AND SWITCHES

You can see that a switch has the potential to radically change
the way nodes communicate with each other. But you may be
wondering what makes it different from a router. Switches usu-
ally work at Layer 2 (Data or Datalink) of the OSI Reference
Model, using MAC addresses, while routers work at Layer 3
(Network) with Layer 8 addresses (IP, IPX or Appletalk, de-
pending on which Layer 3 protocols are being used, see figure 14).
The algorithm that switches use to decide how to forward pack-
ets is different from the algorithms used by routers to forward
packets.

One of these differences in the algorithms between switches
and routers is how broadcasts are handled. On any network, the
concept of a broadcast packet is vital to the operability of a net-
work. Whenever a device needs to send out information but
doesn’t know who it should send it to, it sends out a broadcast.
For example, every time a new computer or other device comes on
to the network, it sends out a broadcast packet to announce its
presence. The other nodes (such as a domain server) can add the
computer to their browser list (kind of like an address directory)
and communicate directly with that computer from that point
on. Broadcasts are used any time a device needs to make an an-
nouncement to the rest of the network or is unsure of who the
recipient of the information should be.

A hub or a switch will pass along
any broadcast packets they receive to
all the other segments in the broad-
cast domain, but a router will not.
Think about our four-way intersec-
tion again: All of the traffic passed
through the intersection no matter
where it was going. Now imagine that
this intersection is at an international
border. To pass through the intersec-
tion, you must provide the border
guard with the specific address that Fig. 14
you are going to. If you don’t have a The OSI Reference Model

s ps . . consists of seven layers that
specific destination, then the guard ;14 trom the wire (Physical)
will not let you pass. A router works  to the software (Application)

Routers

Switches

Hubs
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like this. Without the specific address of another device, it will
not let the data packet through. This is a good thing for keeping
networks separate from each other, but not so good when you
want to talk between different parts of the same network. This is
where switches come in.

PART 9. PACKET-SWITCHING

LAN switches rely on packet-switching. The switch estab-
lishes a connection between two segments just long enough to
send the current packet. Incoming packets (part of an Ethernet
frame) are saved to a temporary memory area (buffer); the MAC
address contained in the frame’s header is read and then com-
pared to a list of addresses maintained in the switch’s look-up
table. In an Ethernet-based LAN, an Ethernet frame contains a
normal packet as the payload of the frame, with a special header
that includes the MAC address information for the source and
destination of the packet.

Packet-based switches use one of three methods for routing
traffic:

e Cut-through;
o Store-and-forward;
e Fragment-free.

Cut-through switches read the MAC address as soon as a
packet is detected by the switch. After storing the 6 bytes that
make up the address information, they immediately begin send-
ing the packet to the destination node, even as the rest of the
packet is coming into the switch.

A switch using store-and-forward will save the entire packet
to the buffer and check it for CRC errors or other problems be-
fore sending. If the packet has an error, it is discarded. Other-
wise, the switch looks up the MAC address and sends the packet
on to the destination node. Many switches combine the two
methods, using cut-through until a certain error level is rea-
ched and then changing over to store-and-forward. Very few
switches are strictly cut-through, since this provides no error
correction.

A less common method is fragment-free. It works like cut-
through except that it stores the first 64 bytes of the packet be-
fore sending it on. The reason for this is that most errors, and all
collisions, occur during the initial 64 bytes of a packet.
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Essential vocabulary (7), (8), (9)

Words
algorithm n discard v operability n
announcement n incur v OSI
AppleTalk n initial adj pass through v
cost-effective adj IPX payload n
CRC layer n radically adv
datalink n look up v

Word Combinations

mixed network lookup table
cost-effective network the payload of the frame
OSI Reference Model cut-through switch

to announce one’s presence store-and-forward switch
browser list fragment-free switch
specific destination to check for CRC errors
to keep smth. separate from smth. error correction
packet-switching error level

current packet

EXERCISES

1. Find in parts 7, 8 and 9 of the text English equivalents for
the following words and phrases:

CMeIllaHHas CeTh; 3aMEHUTD BCe KOHIIEHTPATOPH KOMMYTATO-
pamu; co3gaBaTh 9G(PeKTUBHYIO 1, IPU STOM, PeHTA0eILHYIO CETh;
STAJOHHASA MOJEJNb B3aUMOAEHCTBUSA OTKPBITHIX CUCTEM; IIOJHO-
CThI0O UBMEHUTH CIOCO0 ... ; pabOTATh Ha BTOPOM YPOBHE MOZEJIN
OSI; oTim4aThCS OT AJITOPUTMOB, UCIIOIB3YEMBIX MaPIIPYTU3ATO"
paMu; OBITH CYII[eCTBEHHBIM MIJI PaGOTOCIIOCOOHOCTH CETH; BCS-
KU pas, KOr/a; OCYINeCTBISTh IINPOKOBEIATeIbHYIO PACCHLIKY;
COOOIITUTH 0 YbEM-JI. IPUCYTCTBUM; J0OABIATH KOMIIBIOTED B CIIU-
COK IIPOCMOTPA; COOOIIATH OCTANbHOM YACTU CETH; HE3aBUCHMO OT
TOTO, KY[a ... ; FOCYAapCTBeHHAA IPAHUIA; TOTPAHNYHUK; IPOILY-
CKAaTh IAKeT JaHHBIX; OCHOBBIBATHCS HA IMAKETHON KOMMYTAIUH;
OTIIPABJATH TEKYIUI IaKeT JaHHLIX; COXPAHATH B 00JIaCTh Bpe-
MEHHOI IaMATH; CPABHUBATH CO CIIMCKOM aJPECOB; COXPAHATEL B
TabJIUIy MOMCKA KOMMYTATOPa; COAEPIKATh B cebe IOJe3HYI0 Ha-
TPY3KY KaJipa; NUCTOUHUK U IIOJyUaTe b TaKeTa; TPU crrocoba Map-
mpyTusanuy TpadruKa; CKBO3HAS KOMMYTAIUSA; KOMMYTALUS C
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TIPOMEKYTOUHBIM XpaHeHUneM (0ydepusaiueii) makeToB; 00HaAPY-
JKMBATh ITAKeT; II0CJe coXpaHeHUsd 6 OAilTOB ... ; IPOBEPATH Ha
nanunume CRC omubok; coxpaHATh B 6y(ep IeJablil IaKeT; nHaue;
IOCTUTATH OIPEeIEHHOr0 YPOBHS OIINOOK; He 00eCIIeunBaTh UC-
mpaBjeHue OMMO0K; GOJBIMTUHCTBO OMIMOOK ¥ BCe KOHMIMKTEI
MPOUCXOIAT BO BPEMH ... .

2. Transcribe and learn to read the following words:
incurred, wonder, concept, announcement, rely, immediately,
initial, algorithm.

3. Write the Past Indefinite and the Past Participle of the
verbs:

cast, wonder, announce, add, let, pass, rely, send, read, be-
gin, check, discard.

4. Find in parts 7, 8 and 9 of the text antonyms to the fol-
lowing words and word combinations:

unprofitable, to maintain, dispensable, absence, indirectly,
to interrupt a connection, permanent memory, a portion of the
packet, to discard, final.

5. Give all possible derivatives of the following words. Use
dictionary if necessary.

To combine, to announce, specific, to separate, to operate, to
depend, memory.

6. Write the expansions of the following abbreviations and
learn them:
OSI Reference Model, IP, IPX.

7. Match the words on the left with their definitions on the
right.

1. OSI reference model  a) A message-delivery technique in which
small units of information (packets) are
relayed through stations in a computer
network along the best route available
between the source and the destination.

2. Layer b) A collection of stored results that can be
accessed very rapidly by a program
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without the need to calculate each result
whenever needed.

3. Packet switching c) A method of delivering transmissions in
which messages are held temporarily by
an intermediary before being sent on to
their destination.

4. Header d) A layered architecture (plan) that
standardizes levels of service and types of
interaction for computers exchanging
information through a communications
network.

5. Look-up table e) A network switch that routes packets
immediately to the port associated with
the packet’s recipient.

6. Cut-through switch f) A temporary storage area for data
waiting to be processed.

7. Store-and-forward g) The protocol or protocols operating at a
particular level within a protocol suite,
such as IP within the TCP/IP suite.

8. Buffer h) The portion of a data packet that
precedes the body (data). It contains data,
such as source and destination addresses
and control and timing information that
is needed for successful transmission.

8. Translate the passages in writing:

A) Switches usually work at Layer 2 (Data or Datalink) of the
OSI Reference Model, using MAC addresses, while routers work at
Layer 38 (Network) with Layer 3 addresses (IP, IPX or Appletalk,
depending on which Layer 3 protocols are being used). The algo-
rithm that switches use to decide how to forward packets is dif-
ferent from the algorithms used by routers to forward packets.

B) Broadcasts are used any time a device needs to make an
announcement to the rest of the network or is unsure of who the
recipient of the information should be. A hub or a switch will
pass along any broadcast packets they receive to all the other
segments in the broadcast domain, but a router will not.

C) A switch using store-and-forward will save the entire
packet to the buffer and check it for CRC errors or other prob-
lems before sending. If the packet has an error, it is discarded.
Otherwise, the switch looks up the MAC address and sends the
packet on to the destination node.
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9. Answer the following questions using the information
from parts 7, 8 and 9 of the text.

1. What kind of network is called a mixed network? 2. What
layer of the OSI Reference Model do switches usually work at?
3. What is the difference in the algorithms between switches and
routers? 4. When a new computer or other device comes on to the
network, what does it do to announce its presence? 5. What ex-
ample does the author give to describe the work of a router?
6. What technology do LAN switches rely on? 7. What does an
Ethernet frame contain in an Ethernet based LAN? 8. What three
methods do packet-based switches use for routing traffic?
9. What is the difference between cut-through and store-and-for-
ward methods of routing traffic? 10. What’s the main idea of
fragment-free methods?

10. Look through parts 7, 8 and 9 of the text and mark the
statements as true (T) or false (F). If you think a statement is
false, change it to make it true.

1. Most networks are not fully switched because

it is rather expensive to replace all of the hubs with switches.

2. Switches usually work at Layer 8 of the OSI Reference Model.
3. On any network the concept of a broadcast packet is of no
importance to the operability of a network.

4. Whenever a device needs to send out information but doesn’t
know who it should send it to, it sends out a broadcast.

5. A switch will never pass along any broadcast packets

it receives to all the other segments in the broadcast domain.

6. LAN switches rely on packet-switching.

7. Incoming packets are saved to the switch’s look-up table.

8. Cut-through switches save the entire packet to the buffer and
check it for CRC errors or other problems before sending.

9. Many switches combine the two methods, using cut-through
until a certain error level is reached and then changing

over to store-and-forward.

10. A switch using a fragment-free method stores

the first 6 bytes of the packet before sending it on.

O ooo o o dog

11. Make summary of parts 7, 8 and 9 of the text.

12. Read the following text and fill in suitable words from
the box.
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standard, equipment, encryption, architecture, stack,
pieces, functions, product, ratification, manufacturers,
services, layers

The OSI Reference Model

The Open Systems Interconnection (OSI) reference model
has been an essential element of computer network design
since its ... in 1984. The OSI is an abstract model of how net-
work protocols and ... should communicate and work together
(interoperate).

The OSI model is a technology ... maintained by the Interna-
tional Standards Organization (ISO). Although today’s technolo-
gies do not fully conform to the standard, it remains a useful
introduction to the study of network ... .

The OSI model divides the complex task of computer-to-com-
puter communications, traditionally called internetworking, into
a series of stages known as ... . Layers in the OSI model are or-
dered from lowest level to highest. Together, these layers com-
prise the OSI ... . The stack contains seven layers in two groups:

Upper layers:

7. application;

6. presentation;

5. session.

OSI designates the application, presentation, and session
stages of the stack as the upper layers. Generally speaking, soft-
ware in these layers performs application-specific functions like
data formatting, ..., and connection management.

Examples of upper layer technologies in the OSI model are
HTTP, SSL and NFS.

Lower layers:

4. transport;

3. network;

2. data link;

1. physical.

The lower layers of the OSI model provide more primitive
network-specific ... like routing, addressing, and flow control.
Examples of lower layer technologies in the OSI model are TCP,
IP and Ethernet.
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By separating the network communications into logical
smaller ..., the OSI model simplifies how network protocols are
designed. The OSI model was designed to ensure different types
of equipment (such as network adapters, hubs, and routers) would
all be compatible even if built by different ... . A product from
one network equipment vendor that implements OSI Layer 2 func-
tionality, for example, will be much more likely to interoperate
with another vendor’s OSI Layer 3 ... because both vendors are
following the same model.

The OSI model also makes network designs more extensible
as new protocols and other network ... are generally easier to add
to a layered architecture than to a monolithic one.

(By Bradley Mitchell)

a) Make your own sentences with the words in bold type.
b) Make short summary of the text.

13. Look at the table below. Match the OSI layers with the
functions they are responsible for.
Layers in the ISO/0SI reference model

ISO/0SI layers Focus

7. Application a) Coding, addressing, and transmitting
information.

6. Presentation b) Accurate delivery, service quality.

5. Session ¢) Transport routes, message handling
and transfer.

4. Transport d) Program-to-program transfer
of information.

3. Network e) Establishing, maintaining,
and coordinating communication.

2. Data-link f) Hardware connections.

1. Physical g) Text formatting and display,

code conversion.

14. Render the following text in English.

Mogeas OSI
W3 Toro, 4TO MPOTOKOJI SBJIAETCA COIVIAIICHNEM, IPAHATLIM
IBYMS B3BAaUMOAEHCTBYIOIUMY 00K TAMY, B JAHHOM CIy4Yae ABY-
MsA paboTaOIMMHU B CETH KOMIILIOTEPaMM, COBCEM He CIIeAYeT, 4YTO
OH 0053aTe/IbHO ABJAETCA CTaHZAPTHBIM. Ho Ha mpakTuke mpu
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peanmsaiuu ceTei CTpeMATCA MCIOJb30BaTh CTAHIAPTHBIE IIPO-
TOKOJIBI. ITO MOTYT OBITH (GOUPMEHHBIE, HATMOHAJbHBIE WU MEMK-
IyHapOIHbIe CTAHTAPTHI.

B nauane 80-x rofoB pal Me:KIYHAPOAHBIX OPraHU3AIUN 10
craagaprusanuu — ISO, ITU-T u HekoTOpBIe ApyTrue — paspabo-
TaJu MOJEJb, KOTOpasd ChIrpajia 3HAUYUTEIbHYIO POJIb B PABBUTUH
ceTeii. 9Ta MOeJIb Ha3bIBAETCS MOJIEIbI0 B3AMMO/€HCTBUA OTKPEI-
TBIX cucTeM uau mogeabio OSI. Mogens OSI ompenensger pasiauy-
HbIe YPOBHU B3aMMO/IeICTBUA CUCTEM, JaeT UM CTaHJAPTHbHIE LMe-
Ha U YKa3bIBaeT, KaKue (PYHKIIUM JOJI’KEH BBIMOJHATH KaMKIbIi
ypoBenb. Mogens OSI 6b11a paspaboTaHa Ha OCHOBE 0OJIBIIIOTO
OTIBITA, MOJYUYEHHOTO IIPU CO3MaHUHN KOMIILIOTEPHBIX CeTel, B oc-
HOBHOM IVIOOQJILHEIX, B 70-e rogsl. ITosHOE onrcaHue sToil MoJe-
su 3aaumMaet 6osee 1000 crpaHuI Tekcra.

B mopenu OSI cpefcTBa B3auMOAeHCTBUA AeJIATCA Ha CEMb
YPOBHEN: IPUKJIATHOMN, IPeJCTaBUTEIbHBII, CEAHCOBBI, TPaHC-
TIOPTHBIH, CETEBOM, KaHAIBHEIN 1 pusudyecKkuii. Kakaplit ypoBeHBb
UMeeT JIeJI0 C ONHUM OIIPefieIeHHBIM aCIeKTOM B3aMMOIeACTBUA
CeTEeBBIX YCTPOICTB.

(Oaugpep B.T., Onugep H. A.

«Komnvlomeprule cemu.
Ipunyunvt, mexHonrozulL, NPOMOKONLLY )

LANGUAGE FOCUS 17

VERBS + OBJECT + INFINITIVE;
VERBS + OBJECT + TO-INFINITIVE

To describe new developments in computing and networking
we often use such verbs as:

allow let
enable permit
help

Study these examples:

1. HTTP allows us to view Web sites through a browser.

2. This equipment enables your computer to send informa-
tion to another computer that can be on the other side of the
world.

3. The TCP/IP protocols permit a user to send a message or
retrieve information from another computer.
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Allow, enable and permit are used with this structure:

verb + object + to-infinitive

Let is used with this structure:

verb + object + infinitive

Example:
4. Switches let different nodes of a network communicate
directly with one another.

Help can be used with either structure.

Example:
5. A network switch helps us (to) join multiple computers
together within one LAN.

15. Put the verbs in brackets into the correct form.

1. The Internet allows people all over the world ... (share)
knowledge and opinions.

2. A network permits interconnected computers ... (exchange)
information between them.

3. Windows allows you ... (display) two different folders at
the same time.

4. Only token let the nodes ... (send) data.

5. The MouseKeys feature enables you ... (use) the numeric
keypad to move the mouse pointer.

6. Switches help a network ... (limit) broadcast levels.

7. The StickyKeys feature helps disabled people ... (operate)
two keys simultaneously.

8. Alt + Print Screen lets you ... (copy) an image of an active
window to the Clipboard.

9. Switching enables a network ... (maintain) full-duplex
Ethernet.

10. The Shift key allows you ... (type) in upper case.

11. This allows nodes ... (transmit) to the switch as the switch
transmits to them — it’s a collision-free environment.

12. Adding more memory lets your computer ... (work) faster.
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13. Without the specific address of another device, a router
will not let the data packet ... (go through).

14. The Help facility enables users ... (get) advice on most
problems.

15. The public Internet permits businesses around the
world ... (share) information with each other and their cus-
tomers.

16. Alt + Tab allows you ... (switch) between programs.

17. Networking allows one computer ... (send) information
to and ... (receive) information from another.

18. Computer terminals in public libraries help patrons ...
(search) for books far more quickly.

19. Fiber optic cables have enabled LAN technologies ... (con-
nect) devices tens of kilometers apart.

20. This figure will help us ... (illustrate) the operation of
Ethernet.
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UNIT 18

PART 10. SWITCH CONFIGURATIONS

LAN switches vary in their physical design. Currently, there
are three popular configurations in use.

e Shared memory — This type of switch stores all incoming
packets in a common memory buffer shared by all the switch
ports (input/output connections), then sends them out via
the correct port for the destination node.

e Matrix — This type of switch has an internal grid with the
input ports and the output ports crossing each other. When a
packet is detected on an input port, the MAC address is com-
pared to the lookup table to find the appropriate output port.
The switch then makes a connection on the grid where these
two ports intersect.

® Bus architecture — Instead of a grid, an internal transmis-
sion path (common bus) is shared by all of the ports using
TDMA. A switch based on this configuration has a dedicated
memory buffer for each port, as well as an ASIC to control
the internal bus access.

PART 11. TRANSPARENT BRIDGING

Most Ethernet LAN switches use a very cool system called
transparent bridging to create their address lookup tables. Trans-
parent bridging is a technology that allows a switch to learn
everything it needs to know about the location of nodes on the
network without the network administrator having to do any-
thing. Transparent bridging has five parts:

¢ Learning;
e Flooding;
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o Filtering;

o Forwarding;

e Aging.

Here’s a step-by-step description of transparent bridging.

e The switch is added to the network, and the various segments
are plugged into the switch’s ports.

o A computer (Node A) on the first segment (Segment A) sends
data to a computer (Node B) on another segment (Segment C).

o The switch gets the first packet of data from Node A. It reads
the MAC address and saves it to the look-up table for Segment A.
The switch now knows where to find Node A anytime a packet
is addressed to it. This process is called learning.

o Since the switch does not know where Node B is, it sends the

packet to all of the segments except the one that it arrived on

(Segment A). When a switch sends a packet out to all seg-

ments to find a specific node, it is called flooding.

Node B gets the packet and sends a packet back to Node A in

acknowledgement.

The packet from Node B arrives at the switch. Now the switch

can add the MAC address of Node B to the look-up table for

Segment C. Since the switch already knows the address of

Node A, it sends the packet directly to it. Because Node A is

on a different segment than Node B, the switch must connect

the two segments to send the packet. This is known as for-
warding.

The next packet from Node A to Node B arrives at the switch.

The switch now has the address of Node B, too, so it forwards

the packet directly to Node B.

e Node C sends information to the switch for Node A. The
switch looks at the MAC address for Node C and adds it to the
look-up table for Segment A. The switch already has the ad-
dress for Node A and determines that both nodes are on the
same segment, so it does not need to connect Segment A to
another segment for the data to travel from Node C to Node A.
Therefore, the switch will ignore packets traveling between
nodes on the same segment. This is filtering.

o Learning and flooding continue as the switch adds nodes to
the look-up tables. Most switches have plenty of memory in a
switch for maintaining the lookup tables; but to optimize the
use of this memory, they still remove older information so
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that the switch doesn’t waste time searching through stale

addresses. To do this, switches use a technique called aging.

Basically, when an entry is added to the look-up table for a

node, it is given a timestamp. Each time a packet is received

from a node, the timestamp is updated. The switch has a

user-configurable timer that erases the entry after a cer-

tain amount of time with no activity from that node. This
frees up valuable memory resources for other entries. As you
can see, transparent bridging is a great and essentially main-

tenance-free way to add and manage all the information a

switch needs to do its job!

In our example, two nodes share segment A, while the switch
creates independent segments for Node B and Node D. In an ideal
LAN-switched network, every node would have its own segment.
This would eliminate the possibility of collisions and also the need
for filtering.

PART 12. REDUNDANCY

When we talked about bus and ring networks earlier, one is-
sue was the possibility of a single point of failure. In a star or
star-bus network, the point with the most potential for bringing
all or part of the network down is the switch or hub. Look at the
example below.

In this example (Fig. 15), if either switch A or C fails, then
the nodes connected to that particular switch are affected, but
nodes at the other two switches can still communicate.

Segment C

N

A

g ol °\

I'g wa

N Switches 2 Switches

'2. 2

3 / \ » / \
B c B c

Segment B Segment B

Fig. 15
Failure of Switch B brings the Fig. 16
entire network down Segment C provides redundancy
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However, if switch B fails, then the entire network is brought
down. What if we add another segment to our network connect-
ing switches A and C (Fig. 16)?

In this case, even if one of the switches fails, the network will
continue. This provides redundancy, effectively eliminating the
single point of failure.

But now we have a new problem.

Essential vocabulary (10), (11), (12)

Words

acknowledgement n fail v redundancy n
affect v filtering n send back v
aging n flooding n TDMA
arrive (at) v forwarding n technique n
ASIC ignore v timer n
bring down v intersect v timestamp n
currently adv learning n valuable adj
eliminate v matrix n various adj
erase v plug (into) v waste v
except prep

Word Combinations
shared memory to be on the same segment
physical design to have plenty of smth.
internal grid stale address
bus architecture to give a timestamp
transmission path a user-configurable timer
common bus memory resources
dedicated memory buffer maintenance-free
internal bus access separate / independent segment
transparent bridging single-point failure
network administrator to provide redundancy

step-by-step description

EXERCISES

1. Find in parts 10, 11 and 12 of the text English equivalents
for the following words and phrases:

OTJINYATBECA HA (PU3NYECKOM YPOBHE; COBMECTHO HCIIOJIb3Ye-
Mas IaMATh; COXPAHATH BCe MOCTyHAaI[KMe IaKkeTsl; Oydep ma-
MATH, COBMECTHO HCII0Jb3YEMBIN BCEMU MOPTAMU KOMMYTATOPA;
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MaTPUYHBIN KOMMYTATOP; BHYTPEHHAA CETKA C TIePeCceKaroIuMu-
¢S IIOPTaM¥ BBOJJa-BBIBO/IA; CPABHMBATE € TAOJUITAMY IIOMCKA; Ha-
XOAUTH COOTBETCTBYIOIIMY MOPT BHIBOZA; IITMHHAA aPXUTEKTYPa;
COBMECTHO MCIIOJIb30BATh BHYTPEHHUN KaHAJ ITepefaun; NCIOb-
30BAaTh MHOJKECTBEHHBIM JOCTYI C BpeMEHHBIM pasfiesieHrueM Ka-
HAJIOB; CIIeIMAJN3UPOBAHHBIN Oydep maMATH AJII KaKI0TO Mop-
Ta; TaK JKe, KaK CIeNMaJu3WpPOBaHHASA WHTErpajbHad cXeMa;
VIOPaBIATE JOCTYIIOM K BHYTpPeHHel MuHe; Mpo3pavHasa MapIipy-
THBAIUA; CO3/JaBaTh TaOJIUIILI TOMCKA aPecoB; 3HATH O MECTOIIO-
JIOXKEHUU Y3JI0B B CeTH; 0e3 KaKux-a1ubo AeiicTBUil afMUHUCTPA-
TOpa CeTH; BOJTHOBOE PACIIpeiesieHIe TaKeTOB; MONTAroBOe OIICca-
HHeE; PacChLIaTh IMaKeT BCeM CerMeHTaM, UTOOLI HANTH HYKHBIH
y3eJI; B KauecTBe MOATBEP:KIeHNA MPUEMa; TOCTUTAaTh KOMMYTa-
TOpa; H00AaBIATL B TAOJHUIYy IIOMCKA; ONMpPEeNeasaTh, UTo oba yaia
HaXOAATCA B OJHOM U TOM K€ CeIrMeHTe; (PUIbTPaAIs; YTOORI OII-
TUMHU3UPOBATE UCIIOJb30BAHNE MAMATH ... ; 0ECIIOJIE3HO TPATUTH
BpeMsA; yCTapeBIiHe afpeca; IPUCBAWBATh BPeMEHHYIO METKY;
KasKIbIH pa3 00HOBJISATH BPEMEHHYI0 METKY; KOH(GUTYPHUPYeMbIit
IOJIb30BaTeJIeM TaliMep; CTUPATh 3aINCh; OCBOOOMKIATH IEHHBIE
pecypchl TaMATH; He TPeOYoIui 06CayKUBAHUI CIIOCO0 yIIpaB-
JIATh nH(pOpMaIueii; B ugeaabHoii KoMmMmyTupyemoii JIBC; yerpa-
HATH BEPOSATHOCTH KOH(MIMKTOB; BEPOATHOCTb OTKA3a CHCTEMBI
BCJIEICTBHE BBIXOJ]a M3 CTPOS OTHOTO BJIEMEHTAa; IPUBECTU YACTh
CeTH K OTKa3y; BLIATHU U3 CTPOS; 3aTPArUBaTh Y3JIbl, TOIKJIOUEH-
Hble K KOHKPEeTHOMY KOMMYTATOPY; 00ecIeunBaTh 1y0IUpOBaHLIE;
9()(eKTUBHO YCTPAHATD.

2. Transcribe and learn to read the following words:
currently, architecture, flooding, bridging, arrive, optimize,
aging, eliminate, redundancy, technique.

3. Write the Past Indefinite and the Past Participle of the
verbs:

vary, store, detect, intersect, know, send, arrive, ignore, give,
free, fail, bring down.

4. Find in parts 10, 11 and 12 of the text antonyms to the
following words and word combinations:

unpopular, individual, input, improper, unsuitable, turbid,
to leave, to pay attention (to), to stop, worthless.
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5. Give all possible derivatives of the following words. Use
dictionary if necessary.

To compare, to determine, to optimize, to remove, active,
description, to vary.

6. Write the expansions of the following abbreviations and
learn them:
TDMA, ASIC.

7. Below you can see definitions with one word missing in
each of them. Use the words from the box to fill in the gaps.

providing, interconnected, removing, added, forwarding,
transmitted, crossing, treated

1. Flooding — the networking technique of ... a frame onto
all ports of a switch except the port on which it arrived.

2. Configuration — the entire ... set of hardware, or the way
in which a network is laid out — the manner in which elements
are connected.

3. Timestamp — a time signature that is ... by a program or
system to files, e-mail messages, or Web pages.

4. Entry — a unit of information ... as a whole by a computer
program.

5. Redundancy — the process of ... extra componentsin a sys-
tem in case there is a breakdown.

6. Acknowledgement — sending a signal from a receiver to
show that a ... message has been received.

7. Aging — the technique of ... older information so that the
switch doesn’t waste time searching through stale address.

8. Matrix — a type of switch that has an internal grid with
the input ports and the output ports ... each other.

8. Translate the passages in writing.

A) Transparent bridging is a technology that allows a switch
to learn everything it needs to know about the location of nodes
on the network without the network administrator having to do
anything.
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B) Learning and flooding continue as the switch adds nodes
to the lookup tables. Most switches have plenty of memoryina
switch for maintaining the look-up tables; but to optimize the
use of this memory, they still remove older information so that
the switch doesn’t waste time searching through stale ad-
dresses.

C) In this case, even if one of the switches fails, the network
will continue. This provides redundancy, effectively eliminating
the single point of failure.

9. Use the information from parts 10, 11 and 12 of the text
to complete the dialogue in your own words.

A : What are three popular configurations of LAN switches
in use today?

B:...

A : Could you characterize each of them?

B:...

A : What technology do most Ethernet LAN switches use to
create their address look-up tables?

B:...

A : What is transparent bridging?

B:...

A : How many parts does transparent bridging have? What
are they?

B:...

A : What is learning and flooding?

B:...

A : How do you understand the process of forwarding and
filtering?

B:...

A : Could you describe the process of aging?

B:...

A : What can eliminate the possibility of collisions and also
the need for filtering?

B:...

A : What is the weakest point with the most potential for
bringing network down in a star or star-bus network?

B:...

A : How can we provide redundancy on the network?

B:...

+212-



10. Look through parts 10, 11 and 12 of the text and mark
the statements as true (T) or false (F). If you think a statement
is false, change it to make it true.

1. Currently, there are five popular configurations

of LAN switches in use.

2. Shared memory switch stores all incoming packets in

a common memory buffer shared by all the switch ports.

3. A switch based on bus architecture has a dedicated
memory buffer for each port.

4. Transparent bridging is a technology that allows

a switch to filter packets on the network.

5. When a switch sends a packet out to all segments

to find a specific node, it is called learning.

6. The process of connecting the two segments to send

the packet is known as forwarding.

7. To remove older information from the memory,

switches use a technique called filtering.

8. Each time a packet is received from a node,

the timestamp remains the same.

9. To free up valuable memory resources the entry is erased
after a certain amount of time with no activity from the node.
10. Redundancy provides effective elimination

of a single-point failure.

o o o o o o o oo o

11. Make summary of parts 10, 11 and 12 of the text.

12. Read the text.

The LAN switch

1. A LAN switch is a local area networking device that pre-
vents data packet collision, and maximizes transmission speed as
well as bandwidth allocation. This is a good replacement to a net-
work hub and solves problems associated with expanding networks.

2. LAN, as you know, is the geographically limited network;
itisusually limited to a single office, home, department, or build-
ing. In some cases, though, a LAN can exist between neighboring
buildings.

3. It is comprised of various nodes — these are usually desk-
top computers and computer servers — that are physically con-
nected through LAN cables or through a wireless router and are
able to communicate with each other and share common resources
(e. g. office printers).
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4. There are many ways of connecting the various nodes in a
Local Area Network. Simple networks usually have nodes that
are arranged in a bus (straight backbone with segments where
nodes are attached) or ring topology (nodes are distributed on a
circular backbone and only the node with the ring token can trans-
mit or send data).

5. They can also be arranged in a star-like arrangement where
all nodes have an individual segment connecting them to a hub.
The hub is a passive network device; it is simply a place where
data packets pass from one node to all the other nodes connected
to it (except the port from which the data originally came from).
Complex networks are usually a combination of the bus and star
typology. Backbones connect multiple hubs.

6. All these networks have different physical properties (they
vary in the way a node can send and receive data to another node),
but all these suffer from inefficient bandwidth usage, extremely
low speeds and data collision incidence.

7. In a network where a LAN switch is used, each node gets a
direct connection to a switch. That is, a node gets a dedicated
connection to the switch which only it (the node or the computer)
and the switch use. This dedicated connection makes it possible
for one node to maximize use of the bandwidth available to it.
After all, no other node is competing with it for bandwidth. This
means speedy data transmission.

8. Moreover, the connection between the node and the switch
can be made using cabling which has a separate route for data
that the node is sending out and a separate route for data that the
switch is forwarding to the node. This eliminates problems of
data collision.

9. The LAN switch is especially a vast improvement over the
network hub since it has the ability to “read” the source and de-
stination node of a data packet and forward the packet only to the
destination node.

10. Whenever the node transmits data meant for another node
in the local area network, the switch intercepts the data, deter-
mines the destination and forwards the transmission to its in-
tended destination. Since a data packet does not get broadcasted
to unnecessary segments, network congestion is minimized and

network bandwidth is conserved.
(By Bradley Mitchell)
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Each of the sentences below summarizes an individual para-
graph of the text. Order the sentences so that they form a sum-
mary of the text.

a

b

A separate route for incoming and outgoing data
eliminates problems of data collision.

As a rule, simple networks have nodes that are arranged
in a bus or ring topology.

In a LAN switch network, a data packet does not

get broadcasted to unnecessary segments, minimizing
congestion and conserving bandwidth.

All these network topologies suffer from inefficient
bandwidth usage, low speeds and data collisions.

A LAN switch is a good replacement to a network hub.
There is also a star-like arrangement where all nodes
are connected to a hub.

The LAN switch can identify the source and destination
node of a data packet and forward the packet only

to the destination node.

LAN is the geographically limited network.

In a LAN switch network, each node gets

a dedicated connection to the switch.

LAN consists of various nodes that are able

to communicate with each other.

13. Read the text and fill in prepositions from the box.

o oo O

o O oOog

on, of, without, to, in, at, with, between, to, in, for, with,
to, from

Transparent Bridges and Transparent Bridging

Transparent bridges are devices which connect more than
one network segments ... other bridges to make all routing de-
cisions. A transparent bridge is essentially used to learn the
MAC addresses of all nodes and their associated port, to filter
incoming frames whose destination MAC addresses are located
on the same incoming port, and to forward incoming frames ... the
destination MAC through their associated port.

There are two types ... Transparent Bridge Modes:

1. Store-and-Forward: Stores the entire frame and verifies
the CRC before forwarding the frame. If a CRC error is detected,
the frame is discarded.
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2, Cut—Through: Forwards the frame just after it reads the
destination MAC address ... performing a CRC check.

Transparent bridging is a method to connect two similar net-
work segments ... each other ... the data link layer. It isdoneina
way that is transparent to end-stations, hence end-stations do
not participate ... the bridging algorithm.

Transparent bridges are sometimes called learning bridges.
When they are turned on and receive data packets ... a network
segment they:

1) learn the relation ... MAC address and segment / port, and

2) forward the packet ... all other segments / ports.

The first step ... this process is essential to the «learning»
aspect of the bridge. After some time the bridge has learned that
aparticular MAC address, say MAC A, is ... a particular segment /
port, say PORT1. When it receives a packet destined ... the MAC
address MAC A (from any port not being PORT1) it will no
longer forward the packet to all ports (step 2). It knows that
MAC Ais associated ... PORT1 and will only forward the packet
to PORT1.

(By Bradley Mitchell)

Single out the main points of this text and sum up its con-
tent.

14. Render the following text in English.

KovmmyTanus «Ha JeTy» u ¢ Oydepusanmeii.

Ha mpousBoguTeIbHOCTH KOMMYTATOPa CKAa3bIBAETCA CIIOCOD
Tepefiayy aKeTOB — «Ha JIeTy» uiu ¢ 6ydepusanueii. Kommyra-
TOPBI, I€PeJAIOIIe IaKeThl «Ha JIeTY» , BHOCAT MEeHbIITHe 3aJePIK-
KU [lepefayu KaJpoB HA KayKIOM IPOMEKYTOUHOM KOMMYTaToOpe,
TI09TOMY 001Ilee YMeHbIIIeHNE 3aIePsKKY JOCTABKY JAHHBIX MOYKET
OBITh BHAUUTEJIBbHBIM, UTO BAYKHO IS MYJIbTUMEAUNHOTO Tpadu-
ka. Kpome Toro, BeIOpaHHBIN CIIOCOO KOMMYTAIlUM OKAa3bIBaeT
BJINSHNE HA BOSMOMKHOCTH PeaIn3alliy HEKOTOPHIX ITOJIe3HBIX 0-
TMOJHUTENbHBIX (DYHKIUM, HAIPUMED TPAHCIAIUIO TPOTOKOJIOB
KaHAJbHHOTO YPOBHA.

CpenHas BeJIWUYMHA 3aJeP:KKM KOMMYTATOPOB, Pab0TAIOIITNX
«Ha JIETY», IPX BBICOKOI HaTPy3Ke 00'bACHAETCA TEM, UTO B 3TOM
cJIy4ae BBIXOTHOM IIOPT YacTO OBIBAET 3aHAT IIPUEMOM IPYIOro
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maKera, II03TOMY BHOBB IIOCTYIUBIIIUH ITaKeT IJId JaHHOTO IOpTa
BCe PAaBHO IPUXOAUTCA 0y(epru3oBaTh.

KommyTaTop, paboramoiniuii «Ha JeTy», MOMKET BBITIOJIHATD
MIPOBEPKY HEKOPPEKTHOCTHU IIepeJaBaeMbIX KaJpPOB, HO HE MOKET
U3BATH IJIOXOH KaJap M3 ceTw, TaK KaK YacTb ero O0aiT (u, Kak
IIPaBUJIO, OOJBINIAA YACTh) YiKe IepeJaHbl B CeTh.

Tak Kax KayKABIN cIIoco0 MMeeT CBOM JOCTOMHCTBA U HEJO-
CTaTKH, B T€X MOJEIIX KOMMYTATOPOB, KOTOPBIM He HYKHO TPaHC-
JINPOBATH IPOTOKOJIBI, MHOTIAa IPUMEHIeTCI MeXaH!u3M aJallThB-
HOIf CMeHBI pesKkuMa paboThl KoMMmyTaTopa. OCHOBHOIT PeiKUM Ta-
KOT0 KOMMYTaTopa — KOMMYTAIIUS «HAa JeTy», HO KOMMYTaTop
TIOCTOAHHO KOHTPOJUPYET TpahUK U MPHU IPEBLIIIIEHNN HEKOTO-
POTO IIOpOTa MHTEHCUBHOCTHY MOSABJIEHNUA IJIOXUX KaIpPOB IIepexo-
IUT Ha PEXXUM IOJHOH Oy(depusanuu. 3aTeM KOMMYTATOP MOKET
BEPHYTHCA K KOMMYTAIIAK «HA JIETY».

(Oaugep B. I'., Onugpep H. A.
«Eomnbmmepubte cemu.
Ilpunyunst, mexHon02UU, NPOMOKOLbLY )

LANGUAGE FOCUS 18
-ING CLAUSES

Study this sentence.

Delivering messages only to the intended device, a network
switch conserves network bandwidth.

It contains two clauses. An -ing clause:

Delivering messages only to the intended device
and a main clause:

a network switch conserves network bandwidth.

We use -ing clause:

1. to explain how something happens. In this case, the -ing
clause explanation can be placed before, or after the main clause.

Example:

Using hubs, nodes are simply connected together.

Nodes are simply connected together (by) using hubs.

2. to link a cause and effect.

Example:

In a ring topology the end of the network comes back around
to the first node, (cause) creating a complete circuit. (effect)
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15. Match cause and effect. Then link them with an -ing

clause.

Cause

Effect

1. A switch has a timer that erases
the entry.

a) This provides a good
replacement to a network hub.

2. In a LAN-switched networks,
every node has its own segment.

b) This makes configuration and
troubleshooting easier.

3. A phone line simply uses
existing phone wiring found in
most homes.

¢) This minimizes network
congestion and conserves network
bandwidth.

4. A LAN switch prevents data
packet collision and maximizes
transmission speed.

d) This significantly increases the
network diameter.

5. A data packet does not get
broadcasted to unnecessary
segments.

e) This increases the network
diameter and also helps regulate
traffic.

6. Ethernet devices can have only a
few hundred meters of cable
between them.

f) This creates multiple collision
domains.

7. Repeaters join multiple cables.

2) This allows many conversations
to occur simultaneously.

8. One way to reduce congestion is
to split a single segment into
multiple segments.

h) This eliminates the possibility of
collisions and also the need for
filtering.

9. Bridges connect two or more
network segments.

1) This replaces the shared medium
of legacy Ethernet with a dedicated
segment for each station.

10. A frame only reaches the
intended recipient.

7) This provides fast services as
DSL.

11. Contemporary Ethernet
networks make use of switched
Ethernet.

k) This frees up valuable memory
resources for other entries.

12. The Ethernet standard is well
known and well understood.

1) This makes it impractical to
connect geographically dispersed
location.
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UNIT 19

PART 13. BROADCAST STORMS

In the last part, you discovered how switches learn where the
nodes are located. With all of the switches now connected in a
loop, a packet from a node could quite possibly come to a switch
from two different segments. For example, imagine that Node B
is connected to Switch A, and needs to communicate with Node A
on Segment B. Switch A does not know who Node A is, so it floods
the packet (Fig. 17).

The packet travels via Segment A or Segment C to the other
two switches (B and C). Switch B will add Node B to the lookup
table it maintains for Segment A, while Switch C will add it to
the lookup table for Segment C. If neither switch has learned the
address for Node A yet, they will flood Segment B looking for
Node A. Each switch will take the packet sent by the other switch

Node B Segment C

Switches

/
f/" \\\

B c
Segment B

v wwawbag

Node A

Fig. 17
Broadcast storm results in severe network congestion
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and flood it back out again immediately, since they still don’t know

who Node A is. Switch A will receive the packet from each segment

and flood it back out on the other segment. This causes a broadcast

storm as the packets are broadcast, received and rebroadcast by

each switch, resulting in potentially severe network congestion.
Which brings us to spanning trees...

PART 14. SPANNING TREES

To prevent broadcast storms and other unwanted side effects
of looping, Digital Equipment Corporation created the spanning-
tree protocol (STP), which has been standardized as the 802.1d
specification by the Institute of Electrical and Electronic Engi-
neers (IEEE). Essentially, a spanning tree uses the spanning-tree
algorithm (STA), which senses that the switch has more than one
way to communicate with a node, determines which way is best and
blocks out the other path (s). The cool thing is that it keeps track
of the other path(s), just in case the primary path is unavailable.

Here’s how STP works:
Each switch is assigned a group of IDs, one for the switch
itself and one for each port on the switch. The switch’s iden-
tifier, called the bridge ID (BID), is 8 bytes long and contains
abridge priority (2 bytes) along with one of the switch’s MAC
addresses (6 bytes). Each port ID is 16 bits long with two
parts: a 6-bit priority setting and a 10-bit port number.

A path cost value is given to each port. The cost is typically

based on a guideline established as part of 802.1d. According

to the original specification, cost is 1,000 Mbps (1 gigabit
per second) divided by the bandwidth of the segment con-
nected to the port. Therefore, a 10 Mbps connection would

have a cost of (1,000 / 10) 100.

To compensate for the speed of networks increasing beyond
the gigabit range, the standard cost has been slightly modified.
The new cost values are:

Bandwidth STP Cost Value Bandwidth STP Cost Value
4 Mbps 250 155 Mbps 14
10 Mbps 100 622 Mbps 6
16 Mbps 62 1 Gbps 4
45 Mbps 39 2 Gbps 3
100 Mbps 19 10 Gbps 2
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You should also note that the path cost can be an arbitrary
value assigned by the network administrator, instead of one of
the standard cost values.

Each switch begins a discovery process to choose which net-

work paths it should use for each segment. This information

is shared between all the switches by way of special network
frames called bridge protocol data units (BPDU). The parts
of a BPDU are:

Root BID — This is the BID of the current root bridge.

Path cost to root bridge — This determines how far away the

root bridge is. For example, if the data has to travel over

three 100-Mbps segments to reach the root bridge, then the
cost is (19 + 19 + 0) 38. The segment attached to the root
bridge will normally have a path cost of zero.

Sender BID — This is the BID of the switch that sends the

BPDU.

Port ID — This is the actual port on the switch that the BPDU

was sent from.

All of the switches are constantly sending BPDUs to each
other, trying to determine the best path between various seg-
ments. When a switch receives a BPDU (from another switch)
that is better than the one it is broadcasting for the same seg-
ment, it will stop broadcasting its BPDU out that segment. In-
stead, it will store the other switch’s BPDU for reference and for
broadcasting out to inferior segments, such as those that are far-
ther away from the root bridge.

A root bridge is chosen based on the results of the BPDU pro-
cess between the switches. Initially, every switch considers itself
the root bridge. When a switch first powers up on the network, it
sends out a BPDU with its own BID as the root BID. When the
other switches receive the BPDU, they compare the BID to the one
they already have stored as the root BID. If the new root BID has a
lower value, they replace the saved one. But if the saved root BID
islower, a BPDU is sent to the new switch with this BID as the root
BID. When the new switch receives the BPDU, it realizes that it
is not the root bridge and replaces the root BID in its table with
the one it just received. The result is that the switch that has
the lowest BID is elected by the other switches as the root bridge.

Based on the location of the root bridge, the other switches
determine which of their ports has the lowest path cost to the

<221



root bridge. These ports are called root ports, and each switch
(other than the current root bridge) must have one.

The switches determine who will have designated ports. A
designated port is the connection used to send and receive pack-
ets on a specific segment. By having only one designated port per
segment, all looping issues are resolved!

Designated ports are selected based on the lowest path cost to
the root bridge for a segment. Since the root bridge will have a
path cost of «0», any ports on it that are connected to segments
will become designated ports. For the other switches, the path
cost is compared for a given segment. If one port is determined to
have a lower path cost, it becomes the designated port for that
segment. If two or more ports have the same path cost, then the
switch with the lowest BID is chosen.

Once the designated port for a network segment has been cho-
sen, any other ports that connect to that segment become non-
designated ports. They block network traffic from taking that
path so it can only access that segment through the designated
port.

Each switch has a table of BPDUs that it continually updates.
The network is now configured as a single spanning tree, with
the root bridge as the trunk and all the other switches as branches.
Each switch communicates with the root bridge through the root
ports, and with each segment through the designated ports,
thereby maintaining a loop-free network. In the event that the
root bridge begins to fail or have network problems, STP allows
the other switches to immediately reconfigure the network with
another switch acting as root bridge. This amazing process gives
a company the ability to have a complex network that is fault-
tolerant and yet fairly easy to maintain.

Essential vocabulary (13), (14)

Words
assign v loop n sense v
BPDU looping n severe adj
continually adv modify v specification n
elect v range n STA
essentially adv rebroadcast v STP
fault-tolerant adj reconfigure v thereby adv
flood v reference n therefore senconnector
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guideline n resolve v unavailable adj
identifier n result in v value n

Word Combinations

broadcast storm arbitrary value

severe network congestion root bridge

spanning tree inferior segment

spanning tree algorithm / protocol  root BID

unwanted side effect root port

to keep track of smth. designated / non-designated
port

primary path to block smth. from doing
smth.

bridge / port ID a loop-free network

path cost in the event

EXERCISES

1. Find in parts 13 and 14 of the text English equivalents
for the following words and phrases:

OBITH COEAMHEHHBIM B KOHTYD; JABUHHO PACIPOCTPAHATH IIa-
KeT; BBISBIBATDH «IIMPOKOBEIATENbHbIN IIITOPM»; MPUBOAUTH K
CUJILHOI IIeperpyske ceTw; MpemoTBpaIiaTh HeKelaTeIbHbIe I0-
6ounbie 3()(PeKThI; YTOOBI MIPEIOTBPATUTH BCILIECK IIMPOKOBEIA-
TeJIbHBIX IAaKeTOB; CO3JaTh MMPOTOKOJ IIOKPBIBAIOIIETr0 AepeBa;
CTaHIAPTU3UPOBATh B KauecTBe cuenupuranuu 802.1d; UucTtu-
TYT UHIKEHEPOB II0 3JIEKTPOTeXHUKE U 3JIEKTPOHMKE; MCIIOJIb30-
BaTh AJIMOPUTM IIOKPHIBAIOIIETO JePEeBa; OTCAEKUBATE APYTHe Map-
[IPYTHI; HA TOT CJIyYail, eciv OCHOBHOM MapIIPYT HEIOCTYIIEH; IIPU-
CBaMBaTh IPYIIy uaeHTU(PUKATOPOB; 10-0MTOBEII HOMED IOPTA;
3HAUEHMe IIeHbI MaPIIIPYTa; COIIACHO ePBOHAYAILHOM crerudu-
KaIl{M ... ; BHIPACTH 34 [IPefieJIbl TUTabUTHOIO JUAala30Ha; HEMHO-
T'0 UIBMEHSATH; MPOMYCKHA CITOCOOHOCTD; TPOM3BOJIbHOE 3HAUCHHE,
[IPUCBOEHHOE CeTEeBBIM aJAMUHUCTPATOPOM; IIPOTOKOJbHEIE OJIOKH
JAHHBIX MOCTA; OIPEeAe/IATh HAVIIYUIINH MaPIIPYT MEXKTY Pa3Ind-
HBIMU CEIMEHTaMU; TepeaBaTh HUKeIeKaIl[MM CerMeHTaM; BhIOU-
paTh, OCHOBBIBASACH HA Pe3yJIbTaTax 00pa00TKH; B HAUAJIE; CUNTATE
ce0s1; BBIOMPATh B KaUeCTBe OCHOBHOTO MOCTA; OCHOBBLIBAACH HA Me-
CTOPACIIOJOKEHNU OCHOBHOTO MOCTA; ONpeHeNsATb, KaKOou us3
IIOPTOB HMEeeT HAMMEHBIIYIO IeHy MapIIpyTa; Ha3HAUYeHHBIE [TOp-
ThI; paspeliaTh IpodjeMy 00pa3oBaHUA KOHTYPOB; CTAHOBUTHCS
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He0o003HAUEHHBIM ITOPTOM; OJIOKUPOBATH CETEBOI TpaduK; HeIpe-
PBIBHO OOHOBJIATH; UMETh CJIOKHYI0, OTKA30YCTONUNBYIO CETh;
JOBOJILHO JIETKO OOCJTY KUBATh.

2. Transcribe and learn to read the following words:
standardize, specification, primary, assigned, priority, guide-
line, slightly, determine, designated, fault-tolerant.

3. Write the Past Indefinite and the Past Participle of the
verbs:

locate, discover, flood, cause, prevent, block, modify, note,
choose, broadcast, store, become.

4. Find in parts 13 and 14 of the text antonyms to the fol-
lowing words and word combinations:

to conceal, unlikely, with delay, slight, to facilitate, neces-
sary, to let through, accessible, to decrease, to maintain, to de-
tach, superior, with a loop, error-prone.

5. Give all possible derivatives of the following words. Use
dictionary if necessary.

To prevent, to communicate, original, to divide, to modify,
initial, to designate, tolerant.

6. Write the expansions of the following abbreviations and
learn them:
DEC, STP, IEEE, STA, ID, BID, BPDU.

7. Match the words on the left with their definitions on the
right.

1. Broadcast storm a) A switch that has the lowest BID.

2. Congestion b) A detailed description of something.

3. Spanning tree ¢) A network broadcast that causes multiple
hosts to respond simultaneously,
overloading the network.

4. Specification d) The connection used to send and receive
packets on a specific segment.

5. Inferior segment e) The connection that has the lowest path
cost to the root bridge.

6. Root bridge f) The condition of a network when the current
load approaches or exceeds the available
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resources and bandwidth designed to handle
that load at a particular location in the
network.

7. Root port g) A part of a network that is farther away
from the root bridge.

8. Designated port  h) A method of creating a network topology
that does not contain any loops and provides
redundancy in case of a network fault or
problem.

8. Translate the passages in writing.

A) Each switch will take the packet sent by the other switch
and flood it back out again immediately, since they still don’t
know who Node A is. Switch A will receive the packet from each
segment and flood it back out on the other segment. This causes a
broadcast storm as the packets are broadcast, received and re-
broadcast by each switch, resulting in potentially severe network
congestion.

B) Essentially, a spanning tree uses the spanning-tree algo-
rithm (STA), which senses that the switch has more than one way
to communicate with a node, determines which way is best and
blocks out the other path (s). The cool thing is that it keeps track
of the other path(s), just in case the primary path is unavailable.

C) A path cost value is given to each port. The cost is typi-
cally based on a guideline established as part of 802.1d. Accord-
ing to the original specification, cost is 1,000 Mbps (1 gigabit
per second) divided by the bandwidth of the segment connected
to the port.

D) The network is now configured as a single spanning tree,
with the root bridge as the trunk and all the other switches as
branches. Each switch communicates with the root bridge through
the root ports, and with each segment through the designated
ports, thereby maintaining a loop-free network.

9. Answer the following questions using the information
from parts 13 and 14 of the text.

1. What causes a broadcast storm? 2. What did DEC create
to prevent broadcast storms and other unwanted side effects of
looping? 3. What is the function of the spanning-tree algorithm?
4. How long is the bridge ID and what does it contain? 5. What
is given to each port? 6. How is the path cost value calculated
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according to the original specification? 7. What does each switch
begin a discovery process for? 8. How do we call special network
frames by way of which information is shared between all the
switches? 9. What are the parts of a BPDU? 10. What does path
cost to root bridge determine? 11. How is a root bridge chosen?
12. What ports are called root ports? 13. What is the difference
between designated ports and non-designated ones? 14. What does
STP do in case the root bridge begins to fail or have network
problems?

10. Look through parts 13 and 14 of the text and mark the
statements as true (T) or false (F). If you think a statement is
false, change it to make it true.

1. With all of the switches connected in a loop, a packet from
a node could quite possibly come to a switch from two

different segments. (|
2. Receiving the packet from each segment and flooding
it back out on the other segment eliminates a broadcast storm. O

3. To prevent broadcast storms and other unwanted

side effects of looping, Microsoft Corporation created

the spanning-tree protocol. O
4. A spanning tree uses the error-correction algorithm,

which senses that the switch has more than one way

to communicate with a node. O
5. The bridge ID is 10 bytes long and contains only
the switch’s MAC address. O

6. According to the original specification, path cost

is 1,000 Mbps divided by the bandwidth of the segment

connected to the path. O
7. The path cost is always one of the standard cost values

and cannot be an arbitrary value assigned by

the network administrator. O
8. All of the switches are constantly sending BPDUs

to each other, trying to determine the best path between various

segments. O
9. The switch that has the highest BID is elected by the other
switches as the root bridge. O

10. Each switch communicates with the root bridge
through the root ports, and with each segment through
the non-designated ports. |

11. Make summary of parts 13 and 14 of the text.
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12. Read the text and insert articles where necessary.
Give definitions to the word combinations in bold type.

Spanning Trees

Spanning trees are ... standard technique used in local area
network (LAN) switching. ... Spanning tree algorithms were de-
veloped to prevent redundant transmission of data along inter-
mediate hops between ... source and destination host on ... mesh
network topology. Without spanning trees, ... mesh network can
be flooded and rendered unusable by ... messages circulating
in ... infinite loop between hosts.

... primary Spanning Tree Protocol (STP) is IEEE standard
802,1D, an algorithm commonly used on ... Ethernet networks.
This algorithm works by limiting the paths messages can travel
at any given time to ... fully connected tree rather than ... mesh.
As hosts join and leave ... network, this protocol dynamically
updates the tree accordingly.

... variant of STP called Rapid Spanning Tree Protocol (RSTP)
is alsonow part of ... IEEE standard and is the recommended ver-
sion for use today. RSTP improves ... performance of spanning
tree updates when the network configuration changes.

(By Bradley Mitchell)

13. Read the following text and fill in words from the box.
Each word can be used once only.

directs difference interface
assigns signals transmits
half-duplex antenna mode
firewall eavesdropping device
software trick broadcasts
accommodates increase cost
arrive

A Networking Switch

1. A networking switch is the central ... in a wired or wire-
less LAN (local area network). It receives ... from each computer
on the network via Ethernet cables in a wired network or radio waves
in a wireless LAN. In both cases, the networking switch ... traffic
across the LAN, enabling the computers to talk to each other and
share resources.
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2. All computers included in the LAN must contain a net-
work ... card (NIC). The card ... a unique address to the machine
in which it is installed. This address is called a MAC (Medium
Access Control). A wired NIC ... an Ethernet cable, which runs to
a port on the back of the networking switch. If the NIC is wire-
less, the card will feature a small ... instead of an Ethernet port.
The antenna ... signals to the wireless networking switch, which
also bears an antenna rather than ports. Whether wireless or
wired, the networking switch acts as a relay, reading traffic
packets as they ... from the various machines and directing the
packets to the proper MAC address.

3. A networking switch runs in full-duplex ... , meaning a ma-
chine on the LAN can receive and transmit data simultaneously.
This is much faster than a networking hub, an alternate device
that serves the same purpose as a switch but operates in ... mode,
allowing each machine or node either to send or receive at any
given time. Another key ... between a networking switch and a
hub is that the switch sends traffic discriminately, using ad-
dresses to direct traffic packets exactly where they are supposed
to go. Conversely, a networking hub ... all traffic on the network
to all nodes, relying on filters within each machine to discard
packets not addressed to it. This makes networks that use a hub
particularly vulnerable to «packet sniffers» or ... .

4. For the above reasons, a networking switch is considered
superior to a networking hub. However, a networking switch is
alsonot foolproof. It can be «tricked» into accommodating packet
sniffers, but the methods used to ... the switch will leave telltale
traffic signatures, unlike the passive methods that can be used
on a hub. Anti-sniffing ... can be installed on a switched network
to detect packet sniffers.

5. Network switches are inexpensive devices that ... in price
with the number of ports featured. A basic Ethernet networking
switch might come with five ports at a ... of about US$30. For
those with cable modem or DSL service, a broadband router with
a built-in switch and ... can be used in lieu of a stand-alone net-
working switch.

(By Bradley Mitchell)

Skip through the text above and match each paragraph with
the appropriate summary.
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a) A network switch allows each machine to send

and receive data at the same time. a
b) A networking switch is a rather cheap device

and can be purchased for about US$30. a
c¢) A networking switch directs traffic across a LAN. a
d) NIC and MAC address are essential elements

of any computers included in a LAN. O
e) A networking switch is also not foolproof and can be tricked. d

14. Render the following text in English.

Iloanep:xka anropurma Spanning Tree.

AJTOpUTM MOKPBIBAIOIIETO [epeBa M03BOJISIeT KOMMYTaTopaM
aBTOMATHUYECKU OIPENeISiTh JPEBOBUIHYI0 KOH(PUTYPAIIUIO CBS-
3eli B CeTH IPU IPOU3BOJHHOM COeINHEHNY ITIOPTOB MEXKIY COOOI.
Kax y:xe oTMeuasiocs, A1 HOpMaJabHOI paboThl KOMMYTaTOpPAa TPe-
OyeTcs OTCYTCTBHE 3aMKHYTHIX MapIIIPYTOB B CETH. ITH MapIIpPy-
THI MOTYT CO3aBAThCA AAMUHUCTPATOPOM CIEIINAaIbLHO I 00pa-
30BaHUS PE3EPBHBIX CBA3€H WK JKe BOSHUKATH CIyUaliHBIM 00pa-
30M, UTO BIIOJIHE BO3MOJKHO, €CJIHM CeTh MMEeEeT MHOTOUMCJIEHHBIE
CBs31, a KabeJbHAs CHCTEMA ILJI0X0 CTPYKTYPHUPOBAHA WJIU JOKY-
MeHTHUPOBaHAa.

ITopmep:xkuBatomiue aaroputT™m STA KOMMyTaTOpbI aBTOMATH-
YeCKHU CO3Jal0T aKTHUBHYIO JPEBOBUAHYIO0 KOH(GUTYpAIUIO CBA3e
(T. . CBA3HYIO KOH(MUTYpAINio 0e3 meTesb) Ha MHOKECTBE BCeX
cBasei cetu. Takasa KoOHGUrypaId Ha3bIBAETCSI HOKPBIBAIOIIIM
IepeBoM (MHOTIA ee HA3BIBAIOT OCHOBHLIM J€PEBOM), U ee Ha3Ba-
HUe JaJI0 UM BCeMY ajJITOPUTMY. AJITOPUTM IOKPHIBAIOIIETO Je-
peBa omucas B craugapte IEEE 802.1d, Tom ke cTanmapre, KOTO-
PBIH OIpefiesiseT MIPUHIIAILL PAOOTHI IPO3PAUHEIX MOCTOB.

KomMmyTaTophl HAXOOAT IIOKPBIBAIOINEE AePeBO aJallTHBHO,
¢ ITOMOIITbI0 O0OMeHa CIy:KeOHBIMY MaKeTaMu. Peanusamus B KoM-
myTaTope ajaropurma STA oueHb BaKHA IJ1S PabOTHI B GOJIBIITNX
CeTAX — eCcJU KOMMYTATOp He MOAIepP KUBAEeT 3TOT AJITOPUTM, TO
aIMUHUCTPATOP MOJKEH CAMOCTOSATEIbHO ONpPeAesuTh, KaKue
TIOPTHI HY?KHO ITepeBecTy B 3a0JJ0KMPOBAaHHOE COCTOAHME, UTOOBI
HUCKJIIOUUTD IeTIn. K ToMy 2Ke mpu oTKase KaKkoro-aubo Kabdessd,
[IOpTa UIU KOMMYTATOPA aAMUHUCTPATOP JOJIKEH, BO-IIEPBBIX, 00-
Hapy»KUTh (paKT 0TKAa3a, a BO-BTOPBIX, JUKBUANPOBATE IIOCJIE/CT-
BHUS OTKAa3a, epeBea Pe3ePBHYIO CBA3D B PAOOUMA PeKUM IIyTEeM
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aKTUBU3AIIMKM HEKOTOPHIX MOPTOB. IIpy moamep:KKe KOMMYTaTO-
paMu ceTu MPOTOKOJIA TOKPHIBAIOIIETO IePeBa OTKA3hl O0HADPY K-
BAIOTCS AaBTOMATUYECKH, 34 CUET IIOCTOAHHOTO TECTUPOBAHUS CBA3-
HOCTH CEeTH CIY:KeOHbIMU HakeTamu. Iloce o0HApyKeHUS IOTe-
PU CBABHOCTHU, MMPOTOKOJ CTPOUT HOBOE IMOKPHIBaIOIee IepeBo,
€CJIV 9TO BO3SMOYKHO, U CETh aBTOMATUYECKY BOCCTAHABIMNBAET pPa-
060TOCTIOCOOHOCTD.

(Oaugpep B.T'., Onugep H. A.

«Eomnbmmepnbte cemu.
HpuHu,unbL, mexHoJoeuu, npomom)ﬂbt»)

LANGUAGE FOCUS 19

RELATIVE CLAUSES WITH A PARTICIPLE

We can use relative clauses with a participle to provide a lot
of information about a noun using as few words as possible.

Study these examples.

1. A network is a group of computers connected together ... .
. The MAC address made up of two equal parts is 6 bytes long.
. Information sent from a node travels along the backbone ... .
. A switch speeding things up is another fundamental part ... .
. We’ll focus on Ethernet networks using LAN switches.
. We can use the passive participle as in examples 1, 2 and 3.

1. A network is a group of computers connected together ...
( = computers which are connected together ... ).

2. The MAC address made up of two equal parts is 6 bytes
long. (= The MAC address which is made up ...).

3. Information sent from a node travels along the backbone ...
(= Information which is sent from ... ).

2. We can use the active participle as in examples 4 and 5.

4. A switch speeding things up is another fundamental part ...
(= A switch which speeds things up ...).

5. We’ll focus on Ethernet networks using LAN switches.
(=... Ethernet networks which use LAN switches).

- OU I W DN

15. Complete these definitions with the correct participle of
the verb given in brackets.

1. A LAN switch is a switch (provide) a separate connection
for each node.
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2. A bridge is a hardware and software combination (use) to
connect the same type of networks.

3. A node is a computer (connect) to the network.

4. A router is a special computer (direct) messages when se-
veral networks are linked.

5. A segment is any portion of a network (separate) by a
switch, bridge or router.

6. A LAN is a network (connect) computers over a small di-
stance such as within a company.

7. A unicast is atransmission (address) specifically to another
node.

8. A client is anetwork computer (use) for accessing a service
on a server.

9. A broadcast is a packet (intend) for transmission to all other
nodes on the network.

10. A hubis an electronic device (connect) all the data cabling
in a network.

11. A gateway is an interface (enable) dissimilar networks to
communicate.

12. Token ring is a networks technology (develop) by IBM.

13. A backbone is a network transmission path (handle) ma-
jor data traffic.

14. FDDI is a token-passing technology (operate) over a pair
of fiber optic rings.

15. A network is anumber of computers and peripherals (link)
together.

16. ATM is a network technology (be) able to attach many
different devices with high reliability and at high speeds.

17. A server is a powerful computer (store) many programs
(share) by all the clients in the network.

18. A thin client is a simple computer (comprise) a proces-
sor and memory, display, keyboard, mouse and hard drives
only.

16. Link these statements using a relative clause with a par-
ticiple.
1. a)You only need one network printer.
b) It is connected to the server.
2. a) The technology is here today.
b) It is needed to set up a home network.
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3.

a) She created the site using a program called Netscape

Composer.

4.

5.

6.

7.

8.

b) It is contained in Netscape Communicator.

a) There is a line receiver in the living room.

b) It delivers home entertainment audio to speakers.

a) Eve has designed a site.

b) It is dedicated to dance.

a) She has built in links.

b) They connect her site to other dance sites.

a) Her house has a network.

b) It allows basic file-sharing and multi-player gaming.
a) At the centre of France Telecom’s home of tomorrow

is a network.

9.

sence.

10.

b) It is accessed through a Palm Pilot-style control pad.
a) The network can simulate the owner’s presence.
b) This makes sure vital tasks are carried out in her ab-

a) The house has an electronic door-keeper.

b) It is programmed to recognize you.
¢) This gives access to family only.
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UNIT 20

PART 15. ROUTERS AND LAYER 3 SWITCHING

While most switches operate at the Data layer (Layer 2) of
the OSI Reference Model, some incorporate features of a router
and operate at the Network layer (Layer 3) as well. In fact, a
Layer 3 switch is incredibly similar to a router.

When a router receives a packet, it looks at the Layer 3 source
and destination addresses to determine the path the packet should
take. A standard switch relies on the MAC addresses to deter-
mine the source and destination of a packet, which is Layer 2
(Data) networking.

The fundamental difference between a router and a Layer 3
switch is that Layer 3 switches have optimized hardware to pass
data as fast as Layer 2 switches, yet they make decisions on how
to transmit traffic at Layer 3, just like a router. Within the LAN
environment, a Layer 3 switch is usually faster than a router be-
cause it is built on switching hardware. In fact, many of Cisco’s
Layer 3 switches are actually routers that operate faster because
they are built on «switching» hardware with customized chips
inside the box.

The pattern matching and caching on Layer 3 switches is simi-
lar to the pattern matching and caching on a router. Both use a
routing protocol and routing table to determine the best path.
However, a Layer 3 switch has the ability to reprogram the hard-
ware dynamically with the current Layer 3 routing information.
This is what allows for faster packet processing.

On current Layer 3 switches, the information received from
the routing protocols is used to update the hardware caching tables.
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PART 16. VLANS

As networks have grown in size and complexity, many com-
panies have turned to virtual local area networks (VLANSs) to
provide some way of structuring this growth logically. Basically,
a VLAN is a collection of nodes that are grouped together in a
single broadcast domain that is based on something other than
physical location.

You learned about broadcasts earlier, and how a router does
not pass along broadcasts. A broadcast domain is a network (or
portion of a network) that will receive a broadcast packet from
any node located within that network. In a typical network,
everything on the same side of the router is all part of the same
broadcast domain. A switch that you have implemented VLANs
on has multiple broadcast domains, similar to a router. But you
still need a router (or Layer 8 routing engine) to route from one
VLAN to another — the switch can’t do this by itself.

Here are some common reasons why a company might have
VLANS.

Security — Separating systems that have sensitive data from

the rest of the network decreases the chances that people will

gain access to information they are not authorized to see.

Projects / Special applications — Managing a project or work-

ing with a specialized application can be simplified by the use

of a VLAN that brings all of the required nodes together.

Performance / Bandwidth — Careful monitoring of network

use allows the network administrator to create VLANSs that

reduce the number of router hops and increase the apparent
bandwidth for network users.

Broadcasts / Traffic flow — Since a principle element of a

VLAN is the fact that it does not pass broadcast traffic to

nodes that are not part of the VLAN, it automatically re-

duces broadcasts. Access lists provide the network admini-
strator with a way to control who sees what network traffic.

An access list is a table the network administrator creates

that lists which addresses have access to that network.

Departments / Specific job types — Companies may want

VLANS set up for departments that are heavy network users

(such as multimedia or engineering), or a VLAN across de-

partments that is dedicated to specific types of employees

(such as managers or sales people).
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You can create a VLAN using most switches simply by log-
ging into the switch via Telnet and entering the parameters for
the VLAN (name, domain and port assignments). After you have
created the VLAN, any network segments connected to the as-
signed ports will become part of that VLAN.

While you can have more than one VLAN on a switch, they
cannot communicate directly with one another on that switch. If
they could, it would defeat the purpose of having a VLAN, which
istoisolate a part of the network. Communication between VLANSs
requires the use of a router.

VLANS can span multiple switches, and you can have more
than one VLAN on each switch. For multiple VLANSs on multiple
switches to be able to communicate via a single link between the
switches, you must use a process called trunking — trunking is
the technology that allows information from multiple VLANSs to
be carried over a single link between switches.

In the next part, you’ll learn about trunking.

PART 17. VLAN TRUNKING PROTOCOL

The VLAN trunking protocol (VTP) is the protocol that
switches use to communicate among themselves about VLAN con-
figuration.

Infigure 18, each switch has two VLANSs. On the first switch,
VLAN A and VLAN B are sent through a single port (trunked) to
the router and through another port to the second switch. VLAN C
and VLAN D are trunked from the second switch to the first
switch, and through the first switch to the router. This trunk
can carry traffic from all four VLANSs. The trunk link from the
first switch to the router can also carry all four VLANSs. In fact,
this one connection to the router allows the router to appear on

Switches

| 8
1 %
\\\
-r VLAN ¢
noaly

Fig. 18
Trunk line connects four VLANs
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all four VLANSs, as if it had four different physical ports con-
nected to the switch.

The VLANSs can communicate with each other via the trunking
connection between the two switches using the router. For ex-
ample, data from a computer on VLAN A that needs to get to a
computer on VLAN B (or VLAN C or VLAN D) must travel from
the switch to the router and back again to the switch. Because
of the transparent bridging algorithm and trunking, both PCs
and the router think that they are on the same physical seg-
ment!

As you can see, LAN switches are an amazing technology that
can really make a difference in the speed and quality of a network.

(By Jeff Tyson)

Essential vocabulary (15), (16), (17)

Words
assignment n isolate v trunk n
basically adv pattern n trunking n
defeat v reprogram v turn tov
hopn separate (from) v VLAN
incorporate v span v VTP
incredibly adv Telnet

Word Combinations

Layer 3 switch / switching to gain access

to make decisions on smth. careful monitoring
customized chip traffic flow

pattern matching access list

routing protocol / table / engine heavy network user
broadcast domain VLAN trunking protocol
physical location trunking connection
sensitive data trunk link

to be authorized to do smth.

EXERCISES

1. Find in parts 15, 16 and 17 of the text English equivalents
for the following words and phrases:

KOMMYTaIlis TPeThero YPOBHS; BKJYATH B cebd QyHKIAM
MAapIIpPyTU3aTOPa; OBITh UPEe3BLIUAHO ITIOX0KUM Ha UTO-JI.; OIIpe-
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IeJATh MapIIpyT; OCHOBHOE OTJNYNE MEeXK Iy MapIIpyTH3aTOPOM
¥ KOMMYTATOPOM TPETLEro YPOBHS 3aKJIYAETCA B TOM, UTO ... ;
TPUHUMATD PEIeHUA Ha CUeT uero-J.; OCHOBEIBATHCA HA UeM-JI.;
HCIIOJb30BATh TAOIMIIY MAPIIPYTU3AINN; OMPEAeNATh HAWIy-
IIUH MapIIpyT; UMeTh BO3MOKHOCTh JTUHAMUYHO IIepPerporpam-
MHPOBaTh 060pyaoBaHUe; 60ee ObIcTpas 00paboTKa IAKEeTOB;
YBEeJIMUMBATLCS B pasMepax; o0pamaTbCad K BUPTYAJIbLHBIM JIO-
KaJbHBIM CETAM; COBOKYIHOCTb Y3JIOB; ONUH JOMEH IITUPOKOBE-
[I[aTeJbHOM PACCHLIKK; OCHOBBIBATHCS HA (DAKTHUYECKOM MecTopac-
TOJIOJKEeHUY; ITepefaBaTh; 00IamaTh He3aluIeHHbIMUA JaHHbI-
MH; YMEHBIIATh BEPOATHOCTH; IMOJYUYUTH JOCTYI; PaboTaTh CO
CTIeIMAJN3UPOBAHHLIM MPUIOKEHNEM; CBOIUTL BMECTe; IIPOuU3-
BOJUTEJIbHOCTD; TIATeIbHbI MOHUTOPUHT UCII0JIb30BaAHNA CETH;
YMeHbIIATh KOJMYECTBO TPAHSUTOB; IOTOK TpauKa; co3qaBaTh
CIIMCKU AOCTYIa; MPEeSOCTABIATH CETEBOMY aAMUHUCTPATODPY
BO3MOJKHOCTb KOHTPOJIMPOBATh TPa(UK; KPYIHbIE T0Jb30BaTE-
JI CeTH; MpefHa3sHAUeHHBIN IJId OMpeleeHHBIX COTPYIHUKOB;
BBOJIUTD IapaMeTPhl; M30JMPOBATH YACTH CETH; MATUCTPATbHBII
MIPOTOKOJ BUPTYAJIbHON JIOKAJIbHOM CETH; TPAHKOBOE COeNUHE-
HUe; 6Jarofapsa aJirOPUTMY IPO3PAYHOIN MapIIPyTH3aIUN; Kaue-
CTBO CETH.

2. Transcribe and learn to read the following words:

feature, source, decision, dynamically, virtual, authorized,
decrease (v), require, employee, assignment, isolate, trunking,
quality.

3. Write the Past Indefinite and the Past Participle of the
verbs:

incorporate, build, receive, route, gain, simplify, reduce, see,
create, defeat, appear, get.

4. Find in parts 15,16 and 17 of the text antonyms to the
following words and word combinations:

to exclude, ordinarily, diverse, destination address, to de-
stroy, the worst, incapacity, statically, simplicity, real, unsafety,
heedless, to combine, to vanish.

5. Give all possible derivatives of the following words. Use
dictionary if necessary.
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To transmit, complex, to authorize, to simplify, to employ,
to appear, access.

6. Write the expansions of the following abbreviations and
learn them:
VLAN, Telnet, VTP.

7. Below you can see definitions with one word missing in
each of them. Use these words to fill in the gaps.

a) network d) signal g) segments
b) permission e) value h) sequence
¢) link f) usage

1. Source — apoint where a transmitted ... enters a network.

2. VLAN — alocal area network consisting of groups of hosts
that are on physically different ... but that communicate as
though they were on the same wire.

3. Broadcast domain — a ... (or part of a network) that re-
ceives a broadcast packet from any node located within the net-
work.

4. Monitoring software — a program or set of programs used
to oversee networks for the purpose of tracking ... or identify-
ing, reporting on, and solving problems at the earliest possible
stage.

5. Access list — a table that contains information about which
users or groups have ... to access the network.

6. Trunking — atechnique for combining two or more Ethernet
connections into one logical ... , or trunk, between two devices. It
is used to increase the bandwidth capacity of connections and to
make these connections more resilient.

7. Algorithm — a finite ... of steps for solving a logical or
mathematical problem or performing a task.

8. Assignment — the process of setting a variable equal to
a...or string or character.

8. Translate the passages in writing.

A) The fundamental difference between a router and a Layer 3
switch is that Layer 3 switches have optimized hardware to pass
data as fast as Layer 2 switches, yet they make decisions on how
to transmit traffic at Layer 3, just like a router. Within the LAN
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environment, a Layer 3 switch is usually faster than a router be-
cause it is built on switching hardware.

B) Asnetworks have grown in size and complexity, many com-
panies have turned to virtual local area networks (VLANS) to pro-
vide some way of structuring this growth logically. Basically,
a VLAN is a collection of nodes that are grouped together in a
single broadcast domain that is based on something other than
physical location.

C) While you can have more than one VLAN on a switch, they
cannot communicate directly with one another on that switch. If
they could, it would defeat the purpose of having a VLAN, which
istoisolate a part of the network. Communication between VLANSs
requires the use of a router.

9. Use the information from parts 15, 16 and 17 of the text
to complete the dialogue in your own words.

A : What does a standard switch rely on to determine the
source and destination of a packet?

B:...

A : What is the fundamental difference between a router and
a Layer 3 switch?

B:...

A : What allows a Layer 3 switch to process packets faster?

B:...

A : As networks grow in size and complexity, what do many
companies turn to and why?

B:...

A : What is VLAN?

B:...

A : Could you mention some common reasons why a company
might have VLANs?

B:...

A : What is a principle element of a VLAN?

B:...

A : What do we have to use if we require communication be-
tween VLANs?

B:...

A : What is trunking? And what is VLAN trunking protocol?

B:...
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10. Look through parts 15, 16 and 17 of the text and mark
the statements as true (T) or false (F). If you think a statement
is false, change it to make it true.

1. Some switches incorporate features of a router and operate

at the Network layer as well. O
2. A standard switch relies on the MAC address to determine
the source and destination of a packet. O

3. Layer 3 switches make decisions on how to transmit traffic
at Layer 3, just like a router, but they are not as fast

as Layer 2 switches. O
4. Within the LAN environment, a Layer 3 switch is usually
slower than a router because it is built on switching hardware. |

5. As networks grow in size and complexity many companies

turn to virtual private networks (VPNs) to provide some way

of structuring this growth logically. O
6. A broadcast domain is a network (or part of a network) that
receives a broadcast packet from any node located within that

network. (|
7. A switch can easily route from one VLAN to another

and you don’t need a router to do so. O
8. Separating systems decreases the chances that people will

gain access to information they are not authorized to see. O

9. For multiple VLANSs on multiple switches to be able

to communicate via a single link between the switches,

you must use a process called forwarding. |
10. The VLAN trunking protocol is the protocol

that switches use to communicate among themselves

about VLAN configuration. |

11. Make summary of parts 15, 16 and 17 of the text.

12. Read the text and put the verbs in brackets into the cor-
rect tense-aspect form. Be careful with the Passive Voice.

Tell some words about Cell-based VLANs and Frame-based
VLANS. Describe three modes of VLAN configuration.

VLANSs

The acronym VLAN (to expand) to Virtual Local Area Net-
work. A VLAN (to be) a logical local area network that (to ex-
tend) beyond a single traditional LAN to a group of LAN seg-
ments, given specific configurations. Because a VLAN (to be) a
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logical entity, its creation and configuration (to do) completely
in software.

Since a VLAN is a software concept, identifiers and configu-
rations for a VLAN must properly (to prepare) for it to function
as expected. Frame coloring (to be) the process used to ensure
that VLAN members or groups properly (to identify) and (to
handle). With frame coloring, packets (to give) the proper VLAN
ID at their origin so that they may properly (to process) as they
(to pass) through the network. The VLAN ID then (to use) to
enable switching and routing engines to make the appropriate
decisions as defined in the VLAN configuration.

There (to be) only two types of VLAN possible today, cell-
based VLANSs and frame-based VLANSs.

1. Cell-based VLAN s (to use) in ATM switched networks with
LAN Emulation (or LANE). LANE (to use) to allow hosts on legacy
LAN segments to communicate using ATM networks without ha-
ving to use special hardware or software modification.

2. Frame-based VLANs (to use) in Ethernet networks with
frame tagging. The two primary types of frame tagging (to be)
IEEE 802.10 and ISL (Inter Switch Link is a Cisco proprietary
frame-tagging). Keep in mind that the 802.10 standard (to make)
it possible to deploy VLANs with 802.3 (Ethernet), 802.5 (To-
ken-Ring), and FDDI, but Ethernet (to be) most common.

There (to be) three different modes in which a VLAN can (to
configure). These modes (to cover) below:

1. VLAN Switching Mode — The VLAN (to form) a switching
bridge in which frames (to forward) unmodified.

2.VLAN Translation Mode — VLAN translation mode (to
use) when the frame tagging method (to change) in the network
path, orif the frame (to traverse) from a VLAN group to a legacy
or native interface which (not to configure) in a VLAN. When
the packet is to pass into a native interface, the VLAN tag (to
remove) so that the packet can properly enter the native inter-
face.

3.VLAN Routing Mode — When a packet (to route) from one
VLAN to a different VLAN, you (to use) VLAN routing mode.
The packet (to modify), usually by a router, which (to place) its
own MAC address as the source, and then (to change) the VLAN ID
of the packet.

(By Bradley Mitchell)
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13. Read the text and choose the correct word for each number.
Think of a suitable title for the text.

* Rk

A switchis something that is used to turn on or off (1) ... elec-
tronic devices. However, in computer networking, a switch is used
to connect (2) ... computers with each other. Since it is an exter-
nal device it becomes part of the hardware peripherals used in
the (3) ... of a computer system. This connection is done within
an existing Local Area Network (LAN) only and is (4) ... to an
Ethernet hub in terms of appearance except with more intelli-
gence. These switches not only receive data packets, but also have
the ability to inspect them before passing them on to the next
computer. That is, they can figure out the source, the contents of
the data, and (5) ... the destination as well. Because of this (6) ...,
it sends the data to the relevant connected system only, thereby
using less bandwidth at high performance rates.

The wires in a crossover cable are «crossed» so that output
signals from the (7) ... device are properly sent as input signals
to the receiving end. An Ethernet switch can be thought of as a
device that makes (8) ... crossover cable connections between com-
puters that want to communicate. Just like crossover cables,
switches do not (9) ... from the problem of collisions. However,
it should be noted that the (10)... cables used are «straight
through». The crossover function is done inside of the switch.

Since (11) ... wires are used for sending and receiving, switches
support operation in full duplex mode. This mode allows devices
to send and receive data at the same time.

Asmentioned above, switches are (12) ... devices that can read
the data packets that pass through them. By storing the MAC
address of each host and its (13) ... port in a table, switches en-
sure that bandwidth is not wasted by intelligently directing traf-
fic. Hubs are dumb devices that do not do any (14) ... .

Unlike hubs, switches are modern, fast, and support full-du-
plex operation. In short, they are (15) ... better.

(By Bradley Mitchell)

(1) a)variously; b) various; c) variable.
(2) a)multiple; b) multiply; ¢) multiplication.
(3) a)operability; b) operate; ¢) operation.
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(4) a)identically; b)identical; c) identification.

(5) a)identity; b) identifier; c) identify.

(6) a)uniqueness; b) unique; ¢) uniquely.

(7) a)transmitting; b) transmitted; c) transmission.
(8) a)temporarily; b) temporariness; c) temporary.
(9) a)suffered; b) suffer; c) suffering.

(10) a) actually; b) actuality; ¢) actual.

(11) a) separately; b) separator; c) separate.

(12)a) intelligent; b) intelligence; c) intelligently.
(13) a) correspondence; b) correspondent; ¢) corresponding.
(14) a) processing; b) process; ¢) procession.

(15) a) most; b) more; ¢) much.

14. Render the following text in English.

BupryasasHble JOKaJbHBIE CETU

Kpome cB0ero 0oCHOBHOI'0 Ha3HAUEHUSI — TOBBIIIIEHUSA IPOIIY-
CKHOII CIIOCOOHOCTH CBSI3€il B CeTH — KOMMYTATOP IIO3BOJIAET JIO-
KaJIM30BaTh IMOTOKY MHMDOPMALINU B CETU, & TAKIKE KOHTPOJIMPO-
BaTb 3TH IIOTOKH U YIPABIATL MU, OTMPAACh HA MEXAHU3M II0JIb30-
BaTeabCKUX QIIbTPoB. OMHAKO IOIB30BATEILCKUN (PUIBTP MOKET
3aNPeTUTH Nepefauy KaZpoB TOJABKO IT0 KOHKPETHHIM afpecam,
a MUPOKOBeIATeNbHBIM TPaQUK OH IepemaéT BCeM CerMeHTaM
cetu. Tak TpebyeT aaropuT™m paboTsl MOCTa, KOTOPHIN peayn3o-
BaH B KOMMYTaTOpE, IT0O3TOMY CETH, CO3JaHHbIe Ha OCHOBE MOCTOB
¥ KOMMYTATOPOB, MHOT/IA HA3LIBAIOT IIJIOCKUMU — M3-3a OTCYTCT-
BUA 0aphepoB Ha IMIYTHU IIUPOKOBEIIATEILHOTO TpadhuKa.

TexHOJOrus BUPTYAIbHBIX JIOKAJIbHBIX CETeH, KOTOpasi MOsBU-
JIach HECKOJIBKO JIET TOMY HasaJ B KOMMYTaTOpax, MO3BOJIAET Ipe-
0JI0JIeTh YKa3aHHOe OrpaHnyeHne. BUPTyaabHOM CeThIO HA3BIBAETCS
IpyIIa y3JI0B CeTH, Tpa(UK KOTOPOI, B TOM UKCJIe U IITNPOKOBEIIa-
TeJbHBIN, Ha KaHAJHLHOM YPOBHE IIOJHOCTHIO U30JUPOBAH OT TPYTUX
y3JI0B ceTH. ITO 03HAUAET, UTO IepeJada KaapoB MeK Iy PASHbIMU
BUPTYAJbHLIMU CETAMHU Ha OCHOBAHUHK apeca KaHAJIbHOTO YPOBHA
HEBO3MOXKHA, HE3aBUCHMO OT TUIIA afpeca — YHUKAJIBHOIO, IPYIINO0-
BOTO MJIX IITIPOKOBEIATeILHOT0. B TO 2Ke BpeMsa BHYTPU BUPTYAJIb-
HOI CeTH KaAphI TepeJatoTcsA 0 TeXHOJIOTUHY KOMMYTAI[UH, TO €CTh
TOJIbKO HA TOT [IOPT, KOTOPHIY CBSI3aH C aJpecoM HasHAUeHU Kaapa.
BupryanbHbIE cCEeT MOTYT IEPECEKAThCS, €CIN OAUH WU HECKOJIBKO
KOMITBIOTEPOB BXOJAT B cocTaB 6oJiee ueM OTHOM BUPTYaIbHOM CETH.
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HasHnaueHue TeXHOJOTUY BUPTYaTbHBIX CETE COCTOUT B 00JIeT-
YeHUM TIPOIIecca CO3TAHUS M30JMPOBAHHBIX CETeH, KOTOPhIE 3aTeM
JOJIKHBI CBABBIBATHCS € IIOMOIITHI0 MAPIIPYTH3aTOPOB, PEATU3YIOIINX
KaKoIi-I100 IIPOTOKOJI ceTeBoro ypoBHsA, Hampumep IP. Takoe mo-
CTPOEHUE CETH CO3ZaeT ropasno 6ojiee MOIIHBIE Oapbhephl HA IIYTU
OIIO0YHOTO0 TPaMKa 13 OTHOM ceTH B Apyryo. Ceromgus cunraercs,
Y0 Jit00as KPYIHAA CETh JOJKHA BRJIIOYATH MapITPYTU3aTOPhI, MHA-
Yye MOTOKM OITMO0UYHBIX KaApPOB, HAIPUMED IITNPOKOBEIIaTeIbHbIX,
OyIyT MeproAMYECKY 3aTAILIMBATE BCIO CETh Uepes IPO3pavHbIe 1A
HUX KOMMYTATOPBI, IPUBOASA €6 B HEPAOOTOCIOCOOHOE COCTOSHUE,

(Oaugep B. T'., Onugpep H. A.

«Romnviomepnoie cemu.
Ipunyunost, mexnoaozuu, NPOMOKOLbLLY )

LANGUAGE FOCUS 20

WARNINGS

Warnings are used to ensure safety, to prevent damage to
equipment and breaches of security, and to ensure the law is not
broken.

1. The simplest warnings are basic instructions NOT to do
something:

Don’t do X. Avoid Xing.
No Xing. Never do X.

2. Sometimes the warning is twinned with matching good
practice:

Always do Y; never do X.
Do Y rather than doing X.

3. Warnings may be made stronger by using must / must not
and in some cases should / should not. For example:

The wire linking a static earthing band to earth must contain
a resistor of at least 1 megohm.

4. If there is any reason to fear the warning may not be un-
derstood, a reason for the warning may be added. For example:

Never remove ICs with a screwdriver. The pins are very fragile.
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15. Rewrite each of these warnings according to the prompt.
Add a reason to the warning where you think it appropriate.

1. Never give out your home address or phone number.

Always ...

2. You must not use your own floppies on these machines.

Never ...

3. This appliance must be earthed.

Never ...

4. Avoid giving financial information in a chat room.

Don’t ...

5. Never give out your password.

Always ...

6. Avoid turning off main power while computer is running.

Don’t ...

7. Never use a computer that has been standing for a long
time in a cold environment without waiting until it has reached
normal room temperature.

Always ...

8. No Coffee in this lab.

... must not ...

9. No smoking, eating or drinking at the computer.

Never ...

10. Always ensure the power is switched off when working
on a computer.

... must not ...

11. Don’t give open access to PCs.

Avoid ...

12. It is an offence to make unauthorized access to computer
material.

.. must not ...

13. Cards must not be removed from their anti-static pack-
ing until required.

Never ...

14. Don’t use out-of-date anti-virus software.

Use ...

15. A machine which has been exposed to a moist atmosphere
should be given time to dry out before being put into use.

Always ...

16. Use an IC extraction tool; don’t use a screwdriver.

... rather than ...
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SECTION FOUR

WIRELESS NETWORKS

Wireless network is a network that uses microwaves or radio waves
to provide communication channels between computers.
(Webster's New World ™ Hacker Dictionary)



QUIZ 4

If your phone talks through a wireless earpiece and your com-
puter sends songs to speakers across the room, Bluetooth is pro-
bably behind it. But what’s behind Bluetooth?

1. Bluetooth is:

a) a physical standard for radio signals

b) a standard communications protocol

¢)both A and B

2. Bluetooth is named for:

a) Ivan Bluetooth, lead developer Bluetooth technology

b) Harald Bluetooth Gormson, king of Denmark

¢) The color and shape of the first Bluetooth receivers

3. Bluetooth operates in the 2,45 gigahertz range of the ra-
dio frequency spectrum. ... also use this part of the spectrum.

a) baby monitors and garage door openers

b) AM and FM radios

c¢) shortwave radios

4. Bluetooth devices communicate using:

a) radio waves

b) infrared light

c¢) neither A nor B

5. Bluetooth devices have a range of about:

a) 1 meter

b) 10 meters

¢) 100 meters
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6. Bluetooth can support up to eight simultaneous connec-
tions in a 10-meter radius. The devices don’t interfere with each
other because of:

a) spread-spectrum frequency hopping

b) radio shielding in each device

c) dedicated frequencies for each stream of data

7. A ...is a network established by Bluetooth devices.

a) piconet

b) bluetronet

¢) community

8. With your Bluetooth devices in ... mode, other Bluetooth
devices can find and make contact with you.

a) connection

b) discoverable

c) locatable

9. Bluetooth devices change frequencies:

a) 5 times per second

b) 100 times per second

¢) 1,600 times per second

10. Bluebugging is:

a) twitter via Bluetooth

b) taking over another person’s Bluetooth to make calls or
send messages

c¢) eavesdropping using a Bluetooth device

(To find correct answers, see pages 333—-334)
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UNIT 21

TEXT 1

BLUETOOTH

PART 1. INTRODUCTION TO BLUETOOTH

When you use computers, entertainment systems or tele-
phones, the various pieces and parts of the systems make up a
community of electronic devices. These devices communicate with
each other using a variety of wires, cables, radio signals and in-
frared light beams, and an even greater variety of connectors,
plugs and protocols.

There are lots of different ways that electronic devices can
connect to one another. For example:

e Component cables;
o Electrical wires;

e Ethernet cables;

o WiFi;

o Infrared signals.

The art of connecting things is becoming more and more com-
plex every day. In this article, we will look at a method of con-
necting devices, called Bluetooth, that can streamline the pro-
cess. A Bluetooth connection is wireless and automatic, and it has
anumber of interesting features that can simplify our daily lives.

When any two devices need to talk to each other, they have to
agree on a number of points before the conversation can begin.
The first point of agreement is physical: Will they talk over wires,
or through some form of wireless signals? If they use wires, how
many are required — 1, 2, 8, 25? Once the physical attributes are
decided, several more questions arise.

e How much data will be sent at a time? For instance, serial
ports send data 1 bit at a time, while parallel ports send sev-
eral bits at once.
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e How will they speak to each other? All of the parties in an
electronic discussion need to know what the bits mean and
whether the message they receive is the same message that
was sent. This means developing a set of commands and re-
sponses known as a protocol.

Bluetooth offers a solution to the problem.

PART 2. CREATING A CONNECTION

Bluetooth takes small-area networking to the next level by
removing the need for user intervention and keeping transmis-
sion power extremely low to save battery power. Picture this:
You’re on your Bluetooth-enabled cell phone, standing outside
the door to your house. You tell the person on the other end of the
line to call you back in five minutes so you can get in the house
and put your stuff away. As soon as you walk in the house, the
map you received on your cell phone from your car’s Bluetooth-
enabled GPS system is automatically sent to your Bluetooth-en-
abled computer, because your cell phone picked up a Bluetooth
signal from your PC and automatically sent the data you desig-
nated for transfer. Five minutes later, when your friend calls
you back, your Bluetooth-enabled home phone rings instead of
your cell phone. The person called the same number, but your
home phone picked up the Bluetooth signal from your cell phone
and automatically re-routed the call because it realized you were
home. And each transmission signal to and from your cell phone
consumes just 1 milliwatt of power, so your cell phone charge is
virtually unaffected by all of this activity.

Bluetooth is essentially a networking standard that works at
two levels:

o It provides agreement at the physical level — Bluetooth is a
radio-frequency standard.

o It provides agreement at the protocol level, where products
have to agree on when bits are sent, how many will be sent at

a time, and how the parties in a conversation can be sure that

the message received is the same as the message sent.

The big draws of Bluetooth are that it is wireless, inexpen-
sive and automatic. There are other ways to get around using wires,
including infrared communication. Infrared (IR) refers to light
waves of a lower frequency than human eyes can receive and inter-
pret. Infrared is used in most television remote control systems.
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Infrared communications are fairly reliable and don’t cost very
much to build into a device, but there are a couple of drawbacks.
First, infrared is a «line of sight» technology. For example, you
have to point the remote control at the television or DVD player
to make things happen. The second drawback is that infrared is
almost always a «one-to-one» technology. You can send data be-
tween your desktop computer and your laptop computer, but not
your laptop computer and your PDA at the same time.

These two qualities of infrared are actually advantageous in
some regards. Because infrared transmitters and receivers have
to be lined up with each other, interference between devices is
uncommon. The one-to-one nature of infrared communications is
useful in that you can make sure a message goes only to the in-
tended recipient, even in a room full of infrared receivers.

Bluetooth is intended to get around the problems that come
with infrared systems. The older Bluetooth 1.0 standard has a
maximum transfer speed of 1 megabit per second (Mbps), while
Bluetooth 2.0 can manage up to 3 Mbps. Bluetooth 2.0 is back-
ward-compatible with 1.0 devices.

Let’s find out how Bluetooth networking works.

PART 3. BLUETOOTH OPERATION

Bluetooth networking transmits data via low-power radio
waves. It communicates on a frequency of 2.45 gigahertz (actu-
ally between 2.402 GHz and 2.480 GHz, to be exact). This fre-
quency band has been set aside by international agreement for
the use of industrial, scientific and medical devices (ISM).

A number of devices that you may already use take advan-
tage of this same radio-frequency band. Baby monitors, garage-
door openers and the newest generation of cordless phones all
make use of frequencies in the ISM band. Making sure that
Bluetooth and these other devices don’t interfere with one an-
other has been a crucial part of the design process.

One of the ways Bluetooth devices avoid interfering with
other systems is by sending out very weak signals of about 1 mil-
liwatt. By comparison, the most powerful cell phones can trans-
mit a signal of 3 watts. The low power limits the range of a
Bluetooth device to about 10 meters (32 feet), cutting the chances
of interference between your computer system and your portable
telephone or television. Even with the low power, Bluetooth
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doesn’t require line of sight between communicating devices. The
walls in your house won’t stop a Bluetooth signal, making the
standard useful for controlling several devices in different rooms.
Bluetooth can connect up to eight devices simultaneously.
With all of those devices in the same 10-meter (32-foot) radius,
you might think they’d interfere with one another, but it’s un-
likely. Bluetooth uses a technique called spread-spectrum fre-
quency hopping that makes it rare for more than one device to be
transmitting on the same frequency at the same time. In this
technique, a device will use 79 individual, randomly chosen fre-
quencies within a designated range, changing from one to an-
other on a regular basis. In the case of Bluetooth, the transmit-
ters change frequencies 1,600 times every second, meaning that
more devices can make full use of a limited slice of the radio spec-
trum. Since every Bluetooth transmitter uses spread-spectrum
transmitting automatically, it’s unlikely that two transmitters
will be on the same frequency at the same time. This same tech-
nique minimizes the risk that portable phones or baby monitors
will disrupt Bluetooth devices, since any interference on a par-
ticular frequency will last only a tiny fraction of a second.
When Bluetooth-capable devices come within range of one
another, an electronic conversation takes place to determine
whether they have data to share or whether one needs to control
the other. The user doesn’t have to press a button or give a com-
mand — the electronic conversation happens automatically. Once
the conversation has occurred, the devices — whether they’re
part of a computer system or a stereo — form a network. Bluetooth
systems create a personal-area network (PAN), or piconet, that
may fill a room or may encompass no more distance than that
between the cell phone on a belt-clip and the headset on your head.
Once a piconet is established, the members randomly hop fre-
quencies in unison so they stay in touch with one another and
avoid other piconets that may be operating in the same room.
Let’s check out an example of a Bluetooth-connected system.

Essential vocabulary (1), (2), (3)

Words
advantageous adj get around v range n
agree (on) v hopv reliable adj
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arise v inexpensive adj response n
attribute n interfere v set aside (for) v
belt-clip n interference n simultaneously adv
Bluetooth n intervention n streamline v
connector n milliwatt n stuff n
consume v minimize v technique n
crucial adj piconet n unison n
disrupt v plug n,v virtually adv
draw n point (at) v wireless adj
drawback n quality n ISM

frequency n randomly adv PAN

Word Combinations

to make up a community
an infrared light beam
infrared signals /
communication

a physical attribute

a serial / parallel port

to develop a set of commands

to offer a solution to the problem
small-area networking

to save battery power

to keep smth. extremely low
Bluetooth-enabled cell phone /
GPS system / computer

to be on cell phone

to pick up a Bluetooth signal
to designate for transfer

cell phone charge
to stay in touch with smth.

to be on the same frequency
at the same time
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a remote control (system)
to build into a device
«line of sight» technology

«one to one» technology

to be advantageous in some
regards

to be backward-compatible
with smth.

low-power radio waves

to communicate on

a frequency of ...

frequency band

to take advantage of smth.
to avoid interfering with smth.

to limit the range of smth.
to smth.

to cut the chances of smth.
to require line of sight
between smth.
spread-spectrum frequency
hopping

a limited slice of the radio
spectrum

to provide agreement at the
physical / protocol level

to create a personal-area
network



EXERCISES

1. Find in parts 1, 2 and 3 of text 1 English equivalents for
the following words and phrases:

nH(pPaKpaCHbIEe CBETOBHIE JIVUM; MOAEPHU3UPOBATD IIPOIIECC; YII-
poIaTh HAIly [OBCEJHEBHYIO KU3HbB; IOT0BAPUBATHCS 110 HEKOTO-
PBIM BOIIPOCAM; BO3HUKAIOT HECKOJILKO BOIIPOCOB; IepeAaBaTs 1 6ut
JAHHBIX 3a OAWH pa3; paspadoTKa Habopa KOMaH/; IIpeAJaraTh pe-
IIIeHre PO6JIeMbl; BMEIIAaTeIbCTBO MOJb30BATE/IA; SKOHOMUTE 3a-
Pl AKKYMYJISATOPA; COTOBBIH Tee(hoH ¢ BKIIOUEHHBIM Bluetooth;
[IePe3BOHUTD Uepes IATh MUHYT; JTOBUTEL Bluetooth-curaai ot nep-
COHAJIBHOT'O0 KOMITbIOTEPA; YKA3bIBATh JaHHbIE JJIS IepeJaun; aB-
TOMATUYECKH [ePEeHAIPABUTh 3BOHOK; IMOTPEOJSATh BCETO JIMIIh
1 MUIIUBATT 3JIEKTPOIHEPIMH; 00eCIIeUnBATh COIIacoBaHue Ha (hu-
3UYECKOM YPOBHE; TOBOJbHO HANEKHBIH; HECKOJbKO HEJOCTATKOB;
TEXHOJIOTUSA «IPAMON BUAMMOCTH »; HAIIPABJIATE IIYJIbT JUCTAHI[A-
OHHOTO YIIPABJIEHUS HA TEJIEBU30D; TEXHOJIOTUS «ONWH HA OJWH»;
OBbITh BBITOAHBIM B HEKOTOPBHIX OTHOIIEHUAX; HAXOJUTCS HA OHOM
JIMHUH IPYT C IPYroM; MaKCUMAaJIbHASI CKOPOCTD ITepeaun; 00paTHO
COBMECTHUMBIi ¢ ycrpoiictBamu Bepcuu 1.0; mepegaBaTh JaHHBIE C
ITOMOIITHI0 MAJIOMOIIHBIX PAJAOBOJIH; BBIENSITh YACTOTHBIM Aramna-
30H [[JI KCITOJb30BAHNS IPOMBIIILICHHBIMU, HAYYHBIMU U MEIAIIVIH-
CKMMHU YCTPOMCTBAMU; UCITOJb30BATh YACTOTHI Auanasona ISM; uu-
TepheprpoBaTh APYT ¢ APYyrom; nsberarb nHTEP(EPEHIIUU C APYTH-
MU CHCTEMaMU; OrpaHIUYMBATEL 30Hy oxBara Bluetooth-yerpoiicTsa;
TPeGOBATh MIPSIMYIO0 BUAMMOCTD MEXKIY B3ANMOIEHCTBYIOIINMY YCT-
policTBaMU; COEAUHSATD 0 BOCBMHU YCTPONCTB OJHOBPEMEHHO; IeCs-
THMETPOBBIH PafNyC; MCIOJb30BATh METOJ IITUPOKOAMANA30HHOM
CKauK000pa3HOU IIepecTPOMKM YacTOTHI; IepelaBaTh Ha TOU Ke
caMoii 4YacToTe B TO jKe caMoe BPeMs; OTAeJbHbIe, IPOU3BOJBHO
BBIOMpaeMble YaCTOTHI B Mpe/esiaX YCTAHOBIEHHOIO AUAIAa30Ha;
Ha MOCTOSHHOMN 0CHOBE; IIOJTHOCTHIO UCII0Ib30BATh OTPAHUYEHHYIO
YacTh CIIEKTPA PaJUOUYaCTOT; PAAUOHAHS; JIUTHCA MAJTIYIO JOJIO
CEeKYH/IbI; IPOMCXOIUTh ABTOMATUYECKH; CO3JABATH [IEPCOHAIBLHYIO
CeTh; OXBATHIBATH PACCTOSIHIE He GOJIbIIIee YeM TO, YTO MEIKIY COTO-
BBIM TeJie(OHOM ¥ HAYIITHUKAMU; COIVIACOBAHHO MEHSITH YaCTOTHI.

2. Transcribe and learn to read the following words:

variety, infrared, component, streamline, simplify, require,
discussion, virtually, product, advantageous, gigahertz, inter-
ference, simultaneously, command.
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3. Write the Past Indefinite and the Past Participle of the
verbs:

become, streamline, simplify, begin, arise, offer, take, stand,
ring, interpret, avoid, choose, fill, hop.

4. Find in parts 1, 2 and 3 of text 1 synonyms to the follow-
ing words:

intricate (adj), characteristic, everyday, to need, answer, to
propose, interference, disadvantage, profitable, to intersect, to
happen.

5. Find in parts 1, 2 and 3 of text 1 antonyms to the follow-
ing words:

hand-operated, to complicate, passivity, dissension, futile,
to confront.

6. Write the expansions of the following abbreviations and
learn them:
GPS, IR, PDA, GHz, ISM, PAN.

7. Match the definitions on the left with the words they de-
note on the right.

1. The movement of data from one location a) Infrared light
to another.
2. The measure of how often a periodic b) Plug

event occurs, such as a signal going
through a complete cycle.

3. Noise or other external signals that ¢) Bluetooth
affect the performance of a communications

channel.

4. A connector, especially a male connector, d) Transfer
one that fits into a socket.

5. The light that has a frequency in the e) Interference

electromagnetic spectrum in the range

just below that of red light.

6. A contiguous range of frequencies used f) Frequency
for a particular purpose, such as radio or

television broadcasts.

7. Technology protocol developed to g) Band
wirelessly connect electronic devices such

as wireless phones, personal digital

assistants (PDAs), and computers.

8. Translate the passages in writing.
A) When any two devices need to talk to each other, they have
to agree on a number of points before the conversation can begin.
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The first point of agreement is physical: Will they talk over wires,
or through some form of wireless signals? If they use wires, how
many are required — 1, 2, 8, 25? Once the physical attributes are
decided, several more questions arise.

B) The big draws of Bluetooth are that it is wireless, inexpen-
sive and automatic. There are other ways to get around using
wires, including infrared communication. Infrared (IR) refers to
light waves of a lower frequency than human eyes can receive and
interpret. Infrared is used in most television remote control sys-
tems. Infrared communications are fairly reliable and don’t cost
very much to build into a device, but there are a couple of draw-
backs. First, infrared is a «line of sight» technology. For example,
you have to point the remote control at the television or DVD
player to make things happen. The second drawback is that infra-
red is almost always a «one to one» technology. You can send
data between your desktop computer and your laptop computer,
but not your laptop computer and your PDA at the same time.

C) Bluetooth uses a technique called spread-spectrum fre-
quency hopping that makes it rare for more than one device to be
transmitting on the same frequency at the same time. In this
technique, a device will use 79 individual, randomly chosen fre-
quencies within a designated range, changing from one to another
on a regular basis. In the case of Bluetooth, the transmitters
change frequencies 1,600 times every second, meaning that more
devices can make full use of a limited slice of the radio spectrum.

9. Use the information from parts 1, 2 and 3 of text 1 to com-
plete the dialogue in your own words.

A : How do electronic devices communicate with each other?

B:...

A : What are the ways that electronic devices can connect to
one another?

B:...

A : What is Bluetooth?

B:...

A : What are the points of agreement between any two de-
vices when they need to talk to each other?

B:...

A : What does Bluetooth do with small-area networking?

B:...
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: How many levels does Bluetooth work at? What are they?
: ii'V.hat are the big draws of Bluetooth?

: i{V.hat is infrared communication?

: ii'V.hat are the drawbacks of infrared communication?

: ii.V.hat is the maximum transfer speed of Bluetooth?

: ii.V.hat frequency does Bluetooth communicate on?

: What other devices make use of frequencies in the ISM band?

s es T v e e e R e

: How do Bluetooth devices avoid interfering with other
systems?

B:...

A : How many devices can Bluetooth connect simultaneously?

B:...

A : What kind of technique does Bluetooth use to minimize
interference between devices?

B:...

A : What is a piconet?

B:...

10. Look through parts 1,2 and 3 of text 1 and mark the
statements as true (T) or false (F). If you think a statement is
false, change it to make it true.

1. There is only one way that electronic devices

can connect to one another.

2. A Bluetooth connection has a number of interesting
features that make our daily lives easier.

3. Once the physical attributes are decided, there are
no more questions to be solved.

4. Bluetooth is a networking standard that works

at three levels.

5. The big drawbacks of Bluetooth are that it is wireless,
inexpensive and automatic.

6. Infrared refers to light waves of a higher frequency
than human eyes can receive and interpret.

o o o o o o
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7. Infrared is a «line of sight» and almost always

a “one to one” technology.

8. Bluetooth 2.0 has a maximum transfer speed of 5 Mbps
and is not backward-compatible with 1.0 devices.

9. Bluetooth networking transmits data via low-power
radio waves on a frequency of 2.45 gigahertz.

10. Bluetooth requires line of sight between

communicating devices.

11. Bluetooth uses a technique called spread-spectrum
frequency hopping that makes it almost impossible for more
than one device to be transmitting on the same frequency

at the same time.

12. Bluetooth transmitters change frequencies 800 times
every second. O

o o o 0O

O

11. Make summary of parts 1, 2 and 3 of text 1.

12. Read the text and fill in prepositions or adverbs in para-
graphs 1,4 and 8.

Skip through the text and find the passages where the fol-
lowing ideas are expressed:

a) Operation of a Bluetooth surveillance network.

b) Once Bluetooth devices are traceable, security

is an important issue with this technology.

c¢) Using a Bluetooth surveillance system in a shopping mall.
d) The tip of how to locate Bluetooth users in

a 10-meter radius around you.

e) The point of installing the Bluetooth surveillance
system in the Aalborg Zoo.

f) Bluetooth popularity in mobile phones.

g) Making your device non-discoverable is the best
defense against tracking you down via Bluetooth.

h) Bluetooth technology makes life easier by getting rid
of frustrating wires and expensive adapters.

i) The example of locating you in front of a shoe store.

oo o oo o oo o

Bluetooth Surveillance

1. If you were to randomly pick up a piece of electronic
equipment ... your house, there’s a reasonable chance that it has
Bluetooth capabilities, especially if the gadget ... question is
fairly new. Whether it’s a cell phone, smartphone, laptop, printer
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or keyboard, Bluetooth wireless technology has made life easier ...
those of us with too many electronics ... our hands. Bluetooth
devices get rid ... frustrating wires and expensive adapters ...
using short-range radio signals to connect devices to each other
and send information back and forth.

2. Bluetooth is especially common in mobile phones, which
make up more than 60 percent of the Bluetooth market. Bluetooth
headsets, for example, transmit calls from your phone to the head-
set in your ear — this allows you to keep your phone in your
pocket, backpack or handbag while walking around. It’s also help-
ful to drivers wanting to cruise around hands-free.

3. Imagine, though, taking a walk through a crowded area —
perhaps the shopping district of a big city. Maybe you’re just
doing some casual window shopping, and you’ve kept your phone
with you and left Bluetooth on «discoverable» mode. This allows
other Bluetooth phones to locate you. As you linger in front of a
shoe store and consider a new pair, your phone beeps: Someone’s
sent you a text message. It reads: « We know where you are. Hav-
ing fun shopping?». Sounds like something out of a movie, right?

4. Such a thing is possible, and it’s happened before. In fact,
it’s the very nature ... Bluetooth — a technology that can search ...
and locate other devices that also have Bluetooth — which has some
people concerned. Security has long been an issue ... this technol-
ogy — bluejacking, for instance, although simply a harmless prank,
allows Bluetooth users to send out unsolicited messages ... nearby
devices. Because Bluetooth devices are to some degree traceable,
the concept of Bluetooth surveillance has been introduced ... the
tech world.

5. Locating several Bluetooth users with a typical mobile
phoneisrelatively simple: You just turn on your phone and search
for every discoverable device. But you could only monitor the
people moving in and out of your Bluetooth’s range, which is
most likely a 10-meter (33-foot) circle around you. If you wanted
to track a specific address, you’d have to visually locate that
person’s physical device and follow it around all day, which would
easily blow your cover.

6. Creating a Bluetooth surveillance network solves this prob-
lem. If several Bluetooth-enabled receivers are strategically placed
tocover alarge area, they can track the positions of any discover-
able device, recording and sending any data back to a single ad-

+260-



dress. Each Bluetooth receiver acts like any regular Bluetooth
device: It searches for every device within range. If a person
walked down a 100-meter-long (328-foot-long) street and each
Bluetooth receiver had a range of 10 meters, five receivers with a
radius of 20 meters (66 feet) would be needed to track that person’s
movement. As he walked toward the street, the first receiver would
track him for the length of the first 20 meters, the second for the
next 20 meters, and so on for the length of the street.

7. So how have people used this system to track people? One
of the earliest uses of Bluetooth positioning and tracking tech-
nology is the Aalborg Zoo, the largest zoological garden in Den-
mark. The point of installing the system was not to put the zoo’s
patrons under surveillance or to see which exhibitions people
went to more often. Instead, special «Bluetags» were made avail-
able to prevent parents from losing valuable belongings that tend
to wander off — their children. A parent could attach a «Bluetag»
onto a child, and Bluetooth receivers around the zoo would track
the child’s movement.

8. Some people worry ... others using this sort ... technology
illegally and maliciously. A shopping mall, ... example, could in-
stall a Bluetooth surveillance system ... its entire area to moni-
tor the movements ... Bluetooth owners. Although it wouldn’t
present a perfectly accurate description ... a person’s movement,
the system could create a general map of his path and even com-
pare how long someone stays ... a certain area. ... this knowledge,
store owners could analyze shopper’s behavior and change adver-
tisement positions accordingly ... anyone ever knowing.

9. It’s difficult for someone to use Bluetooth to identify you
in particular, unless you’ve chosen to include your name or some
other personally identifiable information in the name of your phone,
smart phone or PDA. Still, if you’re concerned that someone might
be able to track you down via Bluetooth, the best defense is to
make your device non-discoverable to others when not using it.

(By John Fuller)

13. Fill in suitable words from the box.

data, developed, devices, enabled, telecommunications,
wireless, signals

+261-



Bluetooth®

Bluetooth® technology enables (1) ... communication be-
tween (2) ... such as laptop computers, mobile phones and PDAs.
Bluetooth®(3) ... devices use short-range radio (4) ... to ex-
change (5) ... quickly and easily. The technology was (6) ... by a
group of computer and (7) ... companies including IBM, Intel,
Nokia and Ericsson.

14. Render the following text in English.

Texnoaorug Bluetooth™

Bluetooth — GnIcTpo pasBuBaIasICa TeXHOJOIM IIepeadun
TaHHBIX [0 PAJ10, Pa3padoTKa KOTOPOH Oblja MHUIIUUPOBAHA JIU-
IepaMu PBIHKA B Iepegade TaHHBIX U KOMIbIOTEPHON OTPACIIH.

€3 Bluetooth

Hassanue Bluetooth — Cunnit 3y6 — OBLI0 JaHO B Y€CTh JAT-
ckoro KopoJsda X B. 'apanbaa Biarana.

B X B. marckuii xoposb I'apansn Il Bnaran (Biaatan mo-gat-
cku «Cunnit 3y6», Blue Tooth mo-anrauiicku) mpocaaBUICI CBO-
ell CIIoCOOHOCTBI0 HAXOAUTDH OOIUI A3LIK ¢ KHA3LAMU-BAcCAJIA-
mu. Yepes 1000 jeT TexHOJIOTUY 6GECIIPOBOIHOM CBA3K PA3HOPOI-
HBIX YCTPOMCTB BhIOpasu HazBaHue — Bluetooth. Maunmaropom
npoexTa Bluetooth ObLia mBeackas komnanusa Ericsson, koTopas
¥ TIOPeKOMeHI0BaJjia TaKoe Ha3BaHUe.

9Ta mepenoBas TEXHOJIOIUSA II03BOJISAET YCTPONCTBAM, BKJIIOUAS
HOyTOYKM, PDA 1 coToBbIE Tesie)OHBI, a TaKKe MHOTOUNCIEHHBIM
HACTOJIbHBIM ¥ JPYTUM YCTPOMCTBAM CBA3LIBATHCS IO PAIIO ABTO-
MaTUYECKHU ¢ 0JIM3K0 PACIOJNIOKEeHHLIMY YCTPOUCTBAMH AJIA 00MeHa
uHpopMauein, KoMmaugaMu 1 T. . OTHO YCTPONCTBO MOKET 0BITaTh-
cs ¢ HeCKoJMbKuMU (1o 7 omHOBpeMeHHO) yeTpoiicTBamu Bluetooth,
ocTajJbHBIE OYIYT B pekuMe OKumgauusA. VCIoab3yIoTCA CBePXBhI-
cokue paguouactoTsl 2,4 I'Tn — guamasoH, CBOOOIHBIN OT JUIEH-
3UpoBaHUA. B 9ToM ke [uamasoHe paboTaioT JOKaJbHBIE pPagroce-
1 mo craugapry WLAN (IEEE 802.11) u apyrue ycTpoiicTBa u
npubopsl. Bluetooth obecneunBaer cKopocTs mepesaun JaHHBIX
1o 721 Kout/c B paguyce 10 10—20 MeTpoB B 3aBUCUMOCTH OT UHII-
ceTa U MOIIHOCTH.

(«Mup 6ecnpos8o0ubLX MeXHOL02ULLY,
www.asusrouter.ru)
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LANGUAGE FOCUS 21
TIME CLAUSES

We can show how actions are linked in time by using time
clauses introduced by different conjunctions. For example:

1. If we want to show that one action happens immediately af-
ter another action, we use a time clause with the conjunction when.

Example:

When Bluetooth-capable devices come within range of one
another, an electronic conversation takes place.

To emphasize the completion of the first action we use once
in place of when. It often occurs with the Present Perfect.

Example:

Once the conversation has occurred, the devices form a network.

2. To link an action and the limit of that action we use a time
clause with the conjunction until.

Example:

Information sent from a node travels along the backbone un-
til it reaches its destination node.

3. To show that one action precedes another we use a time
clause with the conjunction before.

Example:

A switch picks up every transmission before it reaches another
node.

If the subjects are the same in both actions, we can use a gerund.

Example:

Passive hubs don’t amplify the electrical signal of incoming
packets before broadcasting them out to the network.

4. To link two connected actions happening at the same time
we use a time clause with the conjunction as.

Example:

As a new computer comes on to the network, it sends out a
broadcast packet to announce its presence.

15. Link each pair of actions using a time clause.
1. a)The second node passes the token to the third node and
SO on.
b) It comes back around to the first node again.
2. a)Cut-through switches read the MAC address.
b) A packet is detected by the switch.
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3.

a) You have clicked on a hyperlink.
b) You have to wait for the webpage to be copied to your

computer.

4.

5.

6.

7.

a) You click on a URL.

b) Your browser sends it to a DNS server.

a) The graphics can be displayed gradually.

b) The webpage is downloaded.

a) Many switches use a cut-through method.

b) A certain error level is reached.

a) You click on a hyperlink.

b) The browser checks to see if the linked webpage is

stored in the cache.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

a) The packets are passed from router to router.

b) They reach the Web server.

a) You type in a Web address.

b) You should press the Enter key.

a) The MAC address is compared to the look-up table.
b) A packet is detected on an input port.

a) You use a search engine.

b) It provides a set of links related to your search.

a) The packets may travel by different routes.

b) They reach the Web server.

a) With POP3, email is stored on the server.

b) You check your email account.

a) A timestamp is given to the entry.

b) It is added to the look-up table for a node.

a) You listen to the first part of a streamed audio file.
b) The next part is downloading.

a) The individual packets reach the Web server.

b) They are put back together again.

a) You receive an email message.

b) You can forward it to another address.

a) A store-and-forward mode stores the frame and veri-

fies the CRC.

19.

b) It forwards the frame.
a) You can bookmark a webpage to make it easier to find

in the future.

20.

b) You find a webpage you like.
a) You click on the Home button.
b) The browser displays your starting webpage.
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UNIT 22

PART 4. BLUETOOTH PICONETS

Let’s say you have a typical modern living room with typical
modern stuff inside. There’s an entertainment system with a ste-
reo, a DVD player, asatellite TV receiver and a television; there’s
also a cordless telephone and a personal computer. Each of these
systems uses Bluetooth, and each forms its own piconet to talk
between the main unit and peripheral.

The cordless telephone has one Bluetooth transmitter in the
base and another in the handset. The manufacturer has pro-
grammed each unit with an address that falls into a range of ad-
dresses it has established for a particular type of device. When
the base is first turned on, it sends radio signals asking for a
response from any units with an address in a particular range.
Since the handset has an address in the range, it responds, and a
tiny network is formed. Now, even if one of these devices should
receive a signal from another system, it will ignore it since it’s
not from within the network. The computer and entertainment
system go through similar routines, establishing networks among
addresses in ranges established by manufacturers. Once the net-
works are established, the systems begin talking among them-
selves. Each piconet hops randomly through the available fre-
quencies, so all of the piconets are completely separated from one
another.

Now the living room has three separate networks established,
each one made up of devices that know the address of transmit-
ters it should listen to and the address of receivers it should talk
to. Since each network is changing the frequency of its operation

<265



thousands of times a second, it’s unlikely that any two networks
will be on the same frequency at the same time. If it turns out
that they are, then the resulting confusion will only cover a tiny
fraction of a second, and software designed to correct for such
errors weeds out the confusing information and gets on with the
network’s business.

PART 5. BLUETOOTH SECURITY

In any wireless networking setup, security is a concern. De-
vices can easily grab radio waves out of the air, so people who
send sensitive information over a wireless connection need to
take precautions to make sure those signals aren’t intercepted.
Bluetooth technology is no different — it’s wireless and there-
fore susceptible to spying and remote access, just like WiFi is
susceptible if the network isn’t secure. With Bluetooth, though,
the automatic nature of the connection, which is a huge benefit
in terms of time and effort, is also a benefit to people looking to
send you data without your permission.

Bluetooth offers several security modes, and device manu-
facturers determine which mode to include in a Bluetooth-en-
abled gadget. In almost all cases, Bluetooth users can establish
«trusted devices» that can exchange data without asking permis-
sion. When any other device tries to establish a connection to the
user’s gadget, the user has to decide to allow it. Service-level secu-
rity and device-level security work together to protect Bluetooth
devices from unauthorized data transmission. Security methods
include authorization and identification procedures that limit
the use of Bluetooth services to the registered user and require
that users make a conscious decision to open a file or accept a
data transfer. Aslong as these measures are enabled on the user’s
phone or other device, unauthorized access is unlikely. A user
can also simply switch his Bluetooth mode to «non-discoverable»
and avoid connecting with other Bluetooth devices entirely. If a
user makes use of the Bluetooth network primarily for synching
devices at home, this might be a good way to avoid any chance of
a security breach while in public.

Still, early cell-phone virus writers have taken advantage of
Bluetooth’s automated connection process to send out infected
files. However, since most cell phones use a secure Bluetooth con-
nection that requires authorization and authentication before
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accepting data from an unknown device, the infected file typi-
cally doesn’t get very far. When the virus arrives in the user’s
cell phone, the user has to agree to open it and then agree to
install it. This has, so far, stopped most cell-phone viruses from
doing much damage.

Other problems like «bluejacking», «bluebugging» and «Car
Whisperer» have turned up as Bluetooth-specific security issues.
Bluejacking involves Bluetooth users sending a business card (just
atext message, really) to other Bluetooth users within a 10-meter
(32-foot) radius. If the user doesn’t realize what the message is, he
might allow the contact to be added to his address book, and the
contact can send him messages that might be automatically opened
because they’re coming from a known contact. Bluebugging is more
of a problem, because it allows hackers to remotely access a user’s
phone and use its features, including placing calls and sending
text messages, and the user doesn’t realize it’s happening. The
Car Whisperer is a piece of software that allows hackers to send
audio to and receive audio from a Bluetooth-enabled car stereo.
Like a computer security hole, these vulnerabilities are an inevi-
table result of technological innovation, and device manufactur-
ers are releasing firmware upgrades that address new problems
as they arise.

(By Curt Franklin and Julia Layton)

Essential vocabulary (4), (5)

Words
address v, n gadget n permit v
authentication n get on (with) v remotely adv
authorization n grab v respond v
base n handset n satellite n
benefit n identification n secure adj
bluebugging n inevitable adj setup n
bluejacking n intercept v Spy v
concern n manufacturer n susceptible adj
confusion n measure n synch v, n
cordless adj non-discoverable adj unauthorized adj
correct (for) v permission n vulnerability n
conscious adj precaution n weed out v

damage n
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Word Combinations

to form one’s own piconet

to fall into a range of smth.

to weed out the confusing
information

to go through similar routines
available frequencies

to ask for a response

sensitive information

to take precautions against smth.

to be susceptible to doing smth.
to be a huge benefit in terms of
time and effort

remote access

to establish «trusted devices»
service-level security
technological innovation

device-level security
unauthorized data transmission
to include authorization and
identification procedures

to make a conscious decision

to accept a data transfer

to switch to «non-discoverable»
mode

security breach

to take advantage of smth.

to send out infected files

to require authorization and
authentication

car whisperer
Bluetooth-specific security issue
to place a call

to address new problems

EXERCISES

1. Find in parts 4 and 5 of text 1 English equivalents for the
following words and phrases:

MPUEMHUK CIIyTHUKOBOTO TeJIeBUIeHUA; 0eCIIPOBOHOI TeJe-
(oH; momazaTh B AMAMIA30H a[PeCOB; 3aIPaIINBaTh OTBET; 00Pa30-
BBIBATH KPOIIIEUHYIO CeTh; ATHOPUPOBATH CUTHAJ; IPOU3BOAUTEIb;
MPOM3BOJHHO MEHATh JOCTYIIHBIE YACTOTHI; OBITH IOJTHOCTBIO OT-
IeJIEHHBIM IPYT OT IPYTa; THICSIYM Pa3 B CEKYH/Y; €CJIU OKAMKeTCs,
YTO ... ; IPOJOKATHCA MAJIYIO OO0 CEKYH/IBI; IIPOrpaMMHoe o0ec-
rmeveHune, IpefHa3HAUEHHOe [AJIA UCIPABICHWA TAKUX OIIUOOK;
HaCTPoO¥Ka 0ecIIPOBOJHOM CeTH; MOChLIATL CEKPETHYI0 HH(POpMa-
1110; MPUHUMATh MePHI IPEIOCTOPOKHOCTH; IIePeXBaTHIBATh CUT-
HaJIbI; IOABEPyKEeHHBIN IITNOHAMKY; 0e30IacHasd CeTh; OrpoMHAasd
M0JIb3a B OTHOIIEHWY BPeMeHU U YCUJINI; IOCHLIATh NaHHbIe 0e3
paspelleHns; yCTaHABINBATh «HaJe:KHEIe YCTPOHCTBA» ; 00OMEHM!-
BaTbCA MJaHHBIMU; 0€30IaCHOCTH Ha YPOBHE (PUBUUECKUX YCT-
POTICTB; 3aIUINIATE OT HECAHKI[MOHMPOBAHHOM ITepefaul JaHHbIX;
MPOIEAYPhLI ABTOPUB3ANNY U UACHTU(GUKAIINHN; IPUHUMATD 0CO3-
HaHHOE pellleHre; HeCAHKIIMOHMNPOBAHHBIN JOCTYII; IEPEKJIIOUUTH
pesxum Bluetooth Ha «HeBUAMMBIH» ; MCIIOJIB30BATEH, B OCHOBHOM,
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IS CHHXPOHU3AINK YCTPOMCTB; m30eraTh MaJjeiimneil Opemu B
CHCTeMe 3aIUThI; CO3aTe TN BUPYCOB JIJIA MEPBBIX COTOBLIX TeJIe-
(oHOB; pacchLIaTh 3apaskeHHBIHN (aili; UCIoJb30BaTh Oe3omac-
unoe Bluetooth-mogxnrouenue, KoTopoe TpedyeT aBTOPUIAIUIO U
ayTeHTU(PUKAIINIO; YAePKUBATh BUPYCHI OT IPUUYNHEHUA 00JIb-
moro yiep6a; HeCaHKIMOHUPOBAHHOE, 3JI0YMBIIILJIEHHOE YIIpaB-
snenne Bluetooth-yerpoiicTBoM; coBepiIaTh 3BOHOK ; HeM30€KHBII
pesyJIbTaT TeXHOJOTUUECKUX MHHOBAIIMH; PearupoBaTh Ha HOBBIE
IPO6JIEMBI TI0 MePe UX TMOABIEHNA; BRITYCKATh 00HOBJIEHHOE TTPO-
rpaMMHO-aIapaTHoe o0ecleueHue,

2. Transcribe and learn to read the following words:

manufacturer, available, particular, precautions, susceptible,
unauthorized, identification, procedure, conscious, virus, vul-
nerability, inevitable.

3. Write the Past Indefinite and the Past Participle of the
verbs:

fall, send, respond, go, weed out, grab, spy, decide, exchange,
require, get, arrive, involve, happen, allow.

4. Find in parts 4 and 5 of text 1 synonyms to the following
words and word combinations:

normal, producer, accessible, very small, to remove, mistake,
compliant, leave (n), device, incompetent, aware, unavoidable.

5. Find in parts 4 and 5 of text 1 antonyms to the following
words:

old-world (adj), to notice, inaccessible, joint, to reject, disad-
vantage.

6. Write the expansions of the following abbreviations and
learn them:
DVD, TV,WiFi.

7. Below you can see definitions with one word missing in
each of them. Use the words from the list to fill in the gaps.

a) made d) resistant
b) used e) specified
¢) intrusive f) verified
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1. Security — the technologies used to make a service ... to
unauthorized access to the data that it holds or for which it is
responsible.

2. Authorization — the right granted an individual to use the
system and the data stored on it. Authorization is typically set up
by a system administrator and ... by the computer based on some
form of user identification, such as a code number or password.

3. Identification — a procedure ... to establish the identity
and nature of a computer or user.

4. Authentication — the process by which the system vali-
dates a user’s logon information. A user’s name and password
are compared against an authorized list, and if the system de-
tects a match, access is granted to the extent ... in the permission
list for that user.

5. Synchronization — the process of updating or backing up
the data on a handheld computer to the linked software applica-
tions on a desktop computer. Data changes ... on the desktop com-
puter may also be copied to the handheld during synchronization.

6. Virus — an ... program that infects computer files by in-
serting in those files copies of itself.

8. Translate the passages in writing.

A) The cordless telephone has one Bluetooth transmitter in
the base and another in the handset. The manufacturer has pro-
grammed each unit with an address that falls into a range of ad-
dresses it has established for a particular type of device. When
the base is first turned on, it sends radio signals asking for a
response from any units with an address in a particular range.
Since the handset has an address in the range, it responds, and a
tiny network is formed.

B) In any wireless networking setup, security is a concern.
Devices can easily grab radio waves out of the air, so people who
send sensitive information over a wireless connection need to
take precautions to make sure those signals aren’t intercepted.
Bluetooth technology is no different — it’s wireless and there-
fore susceptible to spying and remote access, just like WiFi is
susceptible if the network isn’t secure.

9. Answer the following questions using the information
from parts 4 and 5 of text 1.
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1. What does each system in a typical modern living room
form to talk between the main unit and peripheral? 2. What does
the manufacturer program each unit with? 3. What does the base
do when it is first turned on? 4. What will happen if one of the
devices receives a signal from another system? 5. How many times
does each network change the frequency of its operation? 6. What
should people do to make sure their sensitive information isn’t
intercepted? 7. What is the most popular security mode included
in Bluetooth-enabled gadgets? 8. What are two security levels
that work together to protect Bluetooth devices from unautho-
rized data transmission? 9. What procedures do security meth-
ods include? 10. What have early cell-phone virus writers taken
advantage of to send out infected files? 11. What are Bluetooth-
specific security issues? 12. What is «bluejacking»? 13. What
can you say about «bluebugging»? 14. What is «Car Whisperer»?
15. What do device manufacturers do to solve these security prob-
lems?

10. Look through parts 4 and 5 of text 1 and mark the state-
ments as true (T) or false (F). If you think a statement is false,
change it to make it true.

1. Each of the systems that uses Bluetooth forms its own
nanonet to talk between the main unit and peripheral.

2. Each piconet uses only particular frequencies, so all of the
piconets can easily interfere with one another.

3. If it turns out that any two networks are on the same
frequency at the same time, the resulting confusion will
only cover a tiny fraction of a second.

4. In any wireless networking setup, security is not

a problem at all.

5. People who send sensitive information over

a wireless connection need to take precautions.

6. Bluetooth technology is susceptible to spying

and remote access.

7. Bluetooth offers only one security mode, and the user
himself decides whether or not he should use it in

a Bluetooth-enabled gadgets. a
8. Security methods include authorization and identification
procedures that limit the use of Bluetooth services

to the registered user. a

o o o o
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9. When the virus arrives in the user’s cell phone,

it is automatically opened and installed. (|
10. Bluejacking is more of a problem than bluebugging,

because it allows hackers to remotely access a user‘s phone

and use its features, including placing calls

and sending text messages. O

11. Make summary of parts 4 and 5 of text 1.

12. Read the text and in paragraphs 4 and 6 put the verbs in
brackets into the correct tense-aspect form.

Each of the sentences below summarizes an individual para-
graph of the text. Order the sentences so that they form a sum-
mary of the text.

a) A bluejacker finds his victims in places with a potentially
high percentage of people with Bluetooth-enabled devices.

b) A bluejacker’s crowning moment comes when the victim
receives the message and expresses a mild mix of confusion.

¢) To send information to another party, the user creates

a personal contact name in the phone’s address book.

d) Sometimes the bluejacker may have a hard time messaging
his target on the first try.

e) The joy of doorbell ditching is reveling in the homeowner’s
confusion and rolling with laughter under the security of his
bushes.

f) Bluetooth devices in the same area share the same ISM

band and can locate and communicate with each other.

g) According to the bluejacking code of ethics bluejackers
should refrain from sending insulting or threatening messages
to others. (|
h) Bluejacking is the digital version of doorbell ditching

and prank phone calls. O
i) The bluejacker’s message takes the place of the name instead

of creating a legitimate name in the address book. |

o o o o

What is bluejacking?

1. Have you ever been doorbell ditching before? The point of
the prank is simple: Sneak up to someone’s front door, knock
loudly or ring the doorbell, and, instead of greeting whoever an-
swers the door, run away and hide somewhere nearby. The joy of
doorbell ditching is, of course, reveling in the homeowner’s con-
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fusion and rolling with laughter under the security of his nicely
trimmed bushes. Although the game might get you in a bit of
trouble if you happen to incite the ire of a cranky neighbor, it’s
mostly a harmless joke on par with a prank phone call.

2. For more technically inclined pranksters with access to
Bluetooth technology, however, there’s the digital version of
doorbell ditching and prank phone calls: Bluejacking. A kind of
practical joke played out between Bluetooth-enabled devices,
bluejacking takes advantage of a loophole in the technology’s
messaging options that allows a user to send unsolicited mes-
sages to other nearby Bluetooth owners.

3. The only difference between doorbell ditching and bluejacking
is that bluejacking usually isn’t done on your neighbor’s lawn.
Instead, a bluejacker will most likely camp out in crowded areas
like shopping malls, airports and subway systems to find vic-
tims — places with a potentially high percentage of people with
Bluetooth-enabled devices. The trend has even fostered fan Web
sites, where Bluetooth users inform newcomers how to bluejack,
trade tips and post amusing bluejacking stories that include every
keystroke and puzzled look.

4. Bluetooth technology (to operate) by using low-power ra-
dio waves, communicating on a frequency of 2.45 gigahertz. This
special frequency also (to know) as the ISM band, an open, unli-
censed band set aside for industrial, scientific and medical de-
vices. When a number of Bluetooth devices (to switch) on in the
same area, they all (to share) the same ISM band and can locate
and communicate with each other, much like a pair of walkie-
talkies tuned to the same frequency are able to link up.

5. Bluetooth technology users take advantage of this ability
to network with other phones and can send text messages or
electronic business cards to each other. To send information to
another party, the user creates a personal contact name in his or
her phone’s address book — the name can be anything from the
sender’s actual name to a clever nickname.

6. Bluejackers (to devise) a simple technique to surprise their
victims: Instead of creating a legitimate name in the address book,
thebluejacker’s message (to take) the place of the name. The prank
essentially (to erase) the «from» part of the equation, allowing a
user to send any sort of comment he (to wish) without identify-
ing himself.
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7. For instance, if you’re sitting in a coffee shop and notice a
fellow Bluetooth user sitting down to enjoy a cup of iced coffee,
you could set up a contact under the name «Is your coffee cold
enough?» After choosing to send the text via Bluetooth, the phone
will search for other enabled Bluetooth devices; selecting one will
send the unsolicited message to that device. A bluejacker’s crown-
ing moment comes, of course, when the victim receives the mes-
sage and expresses a mild mix of confusion and fear that he’s
under surveillance.

8. Bluejacking is imprecise, however. Searching for other
Bluetooth-enabled hardware might turn up a list of devices la-
beled with a series of numbers and letters. Unless the bluejacker’s
target has chosen to publicly identify his or her phone, or it’s the
only Bluetooth phone in the area, the bluejacker may have a hard
time messaging his or her target on the first try.

9. After bluejacking turned into a small tech subculture
in 2003, several Web sites emerged, offering how-to’s and fo-
rums for trading stories. But there’s even a bluejacking code
of ethics, according to bluejackQ.com. Bluejackers should re-
frain, for example, from sending insulting or threatening mes-
sages to others, and if no interest is shown in communication
after two messages, the bluejacker should cease activity in or-
der to avoid annoying anyone. The point of bluejacking, ac-
cording to its proponents, is to have fun, not cause complete
anarchy.

(By John Fuller)

13. Fill in suitable words from the box.

Bluetooth, secure, issues, eavesdrop, security, networks,
manufacturers, produce

Bluetooth Security

Because Bluetooth devices can connect to (1) ... so easily, it’s
important to be aware of security (2) ... . If your (3) ... network
isn’t secure, then it might be possible for someone else to (4) ... on
you using another Bluetooth device. Most of the burden of Blue-
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tooth (5) ... falls on the shoulders of electronics (6) ... , who can
choose to (7) ... devices that are (8) ... or unsecured.

14. Render the following text in English.

Kax pa6oraer Texnomorus Bluetooth?

Bluetooth aBiseTcsa BEICOKOCKOPOCTHLIM BHIOM CBSA3H, OCHO-
BaHHBIM Ha pagroBoHaxX. TexHoIoTus padpadoTaHa Ijid yCTaHOB-
JIEHWS CBS3U MEKIY MOOMJIbHBIMU TeiedOHaAMHU, HOYTOYKaMu
U APYTHMU IOPTATUBHLIMH yCTpoiicTBaMu. B oTiimuue ot ycr-
POIiCTB, OCHOBAHHBLIX HA TEXHOJOrNY MH(PPAKPACHOIO U3JIyUe-
Hus, Bluetooth He TpeOGyeT HAX0KACHUI COEINHIEMBIX YCTPOHCTB
Ha JIUHUU TPOXOKAeHUA Jyda. TexHonorua Bluetooth, B kakom-
TO CMBICJIE, ABJISETCI MOIUMDUIIMPOBAHHON PASHOBUIHOCTHIO CY-
II[eCTBYIOIIeH TeXHOJIOTUH JOKAJIbHEIX ceTeil. C Ipyroii CTOPOHEI,
Bluetooth ymoOHee B cuiy HeOOJBIINX Pa3MEPOB M HEBBLICOKOIL
CTOMMOCTH.

B macroamee spems uun Bluetooth mpexpcrasasier coboi
MuKpocxemy pasmepom B 0,9 KBagpaTHBIX CAHTUMETPOB. UMIIEI
Bluetooth ceituac BcTpamBatoTes Bo MHOTTE yeTpoiicTBa. Hemopo-
rue MUHUATIOPHBIE [epefaTUNKY PasMelleHbl B IU(PPOBLIX yCT-
poiicTBax. YCTpPOICTBa, NCIONb3YIONNe TexHoJIoruio Bluetooth,
paboraror Ha uacrore 2,45 I'T'1.

Texuosorus Bluetooth moxmep:xuBaeT ckopocTh mepegauu
mauubIx 10 721 K6 / ¢c u 3 romocoBeIx Kanasa. Yun Bluetooth u6o
HEeIOCPEICTBEHHO BCTPAUBAETCA B YCTPOICTBO, JTNOO UCIIOIb3YeT-
cs B KauecTBe amanTepa. CoequHeHNe MOKHO YCTAHABINBATD KaK
C OIHUM YCTPONCTBOM, TaK U C HECKOJbKUMH YCTPONCTBAMU OJHO-
BpemenHO. CTaHgapTHEIN quanas3oH padoTsl Bluetooth me mpesbI-
maet 10 MeTpoB, HO €CJI YBEINYUTDH MOIIIHOCTh, JUAIIA30H pado-
ThI MOKET yBeanuuThbesa 1o 100 meTpos.

Ycerpoiicta Bluetooth Hamé:xHO 3aIITUITIEHEI OT BHEIITHET'O BMe-
IIaTeJbCTBA B CHJIY TOT'0, UTO UX UYacToTa MeHAeTcd no 1600 pas B
cexyHay. HemanoBaskHOM xapaKkTepucTHKoi TexmHomoruu Bluetooth
SIBJISIETCS TO, YTO OHA II03BOJIAET MTHOBEHHO CO31aBaTh CETh MEXK-
Iy YCTPOMCTBAMU, HAXOLAIIUMUCA HA HEKOTOPOM PACCTOSIHUU
JIPYT OT pyTa.

(«Mup 6ecnpos8o0ubLX MeXHOL02ULLY,
www.asusrouter.ru)
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LANGUAGE FOCUS 22
PREDICTIONS 1: CERTAINTY EXPRESSIONS

To express certainty we use different expressions. Study this
list showing different means:

LESS = MORE
could .
Verbs may Wivﬁlgot
might
Adverbs ossibl robabl likely certainl
p y p y unlikely ¥
Adjectives possible probable expected certain

15. Rank these predictions according to how certain the
speakers are. Put the most certain at the top of your list and the
least certain at the bottom. Some predictions can have equal
ranking.

a) The wireless connection will soon be cheaper than the wired
alternative.

b) The wireless connection may soon be cheaper than the wired
alternative.

¢) It’slikely the wireless connection will soon be cheaper than
the wired alternative.

d) It’s unlikely the wireless connection will soon be cheaper
than the wired alternative.

e) It’s expected the wireless connection will soon be cheaper
than the wired alternative.

f) It’s probable the wireless connection will soon be cheaper
than the wired alternative.

g) It’s possible the wireless connection will soon be cheaper
than the wired alternative.

h) The wireless connection will certainly be cheaper than the
wired alternative.

16. Make statements about these predictions for the next
five years. Use the certainty expressions above.

Example:

All school children in my country will have mobile phones.

I think it’s unlikely that all school children will have mobile
phones but it’s probable that many of the older pupils will have them.
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1. The term Local Area Network (LAN) will be replaced by
Metropolitan Area Network (MAN).

2. Bluetooth technology will replace all the wires in our equip-
ment, except for the power cord.

3. Taxis will be robot-controlled.

4. Wireless technology will become commonplace.

5. There will be more robots than people in developed coun-
tries.

6. Most computers will be voice-controlled.

7. High-end smartphones and ultrabooks will have Blue-
tooth v 4.0.

8. TV journalists will be able to transmit what they see by
using sensors in their optic nerves.

9. Email will be replaced by a voice-based system.

10. Computers will become more powerful.

11. ATM machines will use iris recognition rather than PIN
numbers. You will get access to your account by looking at the
machine.

12. People will vote in elections online.

13. Mobile phones will replace computers as the commonest
way to access the Internet.

14. English will no longer be the commonest language for
websites.
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QUIZ %

Wireless networks are easy to set up and inexpensive. They’re
also unobtrusive — unless you’re on the lookout for a place to use
your laptop, you may not even notice when you’re in a hotspot.
What do you know about wireless networks?

1. Wireless networking, or Wi-Fi, can be used to connect
computers in a home, and many cities are using the technology
to offer free or low-cost Internet access to residents. What’s
another name for Wi-Fi?

a) 801.12 networking

b) 801.22 networking

¢) 802.11 networking

2. A wireless network uses ... waves to transmit signals.

a) mechanical

b) radio

¢) sound

3. What device includes an adapter that decodes data sent
in radio signals?

a) modem

b) digital translator

c¢) router

4. At what frequencies do Wi-Firadios make transmissions?

a) 3 GHz or 8 GHz

b) 2.4 GHz or 5 GHz

¢) 2 GHz or 7,3 GHz
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5. Of the following networking standards, which is not used
in Wi-Fi data transmissions?

a) 802.11g

b) 802.11c

c¢) 802.11b

6. Which networking standard is the slowest and least ex-
pensive?

a) 802.11a

b) 802.11b

¢) 802.11n

7. Which networking standard was the first to use orthogo-
nal frequency-division multiplexing (OFDM) as a coding tech-
nique?

a) 802.11g

b) 802.11a

¢) 802.11n

8. Which short-range wireless standard is used for Wireless
Personal Area Networks (WPANSs)?

a) 802.16

b) 802.15

c) 802.13

9. If your laptop doesn’t have a built-in wireless transmit-
ter, you can buy a wireless adapter that plugs into all of the
following except:

a) headphone jack

b) USB port

¢) PC card slot

10. You can change the settings on your wireless router
through a Web interface. One option you can change is channel.
What channel do routers use by default?

a) 2

b) 7

c)6

(To find correct answers, see pages 334—335)
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UNIT 23

TEXT 2

WIFI
PART 1. INTRODUCTION TO WIFI

If you’ve been in an airport, coffee shop, library or hotel re-
cently, chances are you’ve been right in the middle of a wireless
network. Many people also use wireless networking, also called
WiFior 802.11 networking, to connect their computers at home,
and some cities are trying to use the technology to provide free or
low-cost Internet access to residents. In the near future, wireless
networking may become so widespread that you can access the
Internet just about anywhere at any time, without using wires.

WiFi has a lot of advantages. Wireless networks are easy to
set up and inexpensive. They’re also unobtrusive — unless you’re
on the lookout for a place to use your laptop, you may not even
notice when you’re in a hotspot. In this article, we’ll look at the
technology that allows information to travel over the air. We’ll
also review what it takes to create a wireless network in your home.

First, let’s go over a few WiFi basics.

PART 2. WHAT IS WIFI?

A wireless network uses radio waves, just like cell phones,
televisions and radios do. In fact, communication across a wire-
less network is a lot like two-way radio communication. Here’s
what happens:

A computer’s wireless adapter translates data into a radio
signal and transmits it using an antenna.

A wireless router receives the signal and decodes it. The router
sends the information to the Internet using a physical, wired
Ethernet connection.
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The process also works in reverse, with the router receiving
information from the Internet, translating it into a radio signal
and sending it to the computer’s wireless adapter.

The radios used for WiFi communication are very similar to
the radios used for walkie-talkies, cell phones and other devices.
They can transmit and receive radio waves, and they can convert
1s and Os into radio waves and convert the radio waves back into
1s and Os. But WiFi radios have a few notable differences from
other radios:

They transmit at frequencies of 2.4 GHz or 5 GHz. This fre-
quency is considerably higher than the frequencies used for cell
phones, walkie-talkies and televisions. The higher frequency al-
lows the signal to carry more data.

They use 802.11 networking standards, which come in sev-
eral flavors:

802.11a transmits at 5 GHz and can move up to 54 megabits
of data per second. It also uses orthogonal frequency-division
multiplexing (OFDM), a more efficient coding technique that
splits that radio signal into several sub-signals before they reach
areceiver. This greatly reduces interference.

802.11b is the slowest and least expensive standard. For a
while, its cost made it popular, but now it’s becoming less com-
mon as faster standards become less expensive. 802.11b trans-
mits in the 2.4 GHz frequency band of the radio spectrum. It can
handle up to 11 megabits of data per second, and it uses comple-
mentary code keying (CCK) modulation to improve speeds.

802.11g transmits at 2.4 GHz like 802.11b, but it’s a lot
faster — it can handle up to 54 megabits of data per second. 802.11g
is faster because it uses the same OFDM coding as 802.11a.

802.11n is the newest standard that is widely available. This
standard significantly improves speed and range. For instance,
although 802.11g theoretically moves 54 megabits of data per
second, it only achieves real-world speeds of about 24 megabits
of data per second because of network congestion. 802.11n, how-
ever, reportedly can achieve speeds as high as 140 megabits per
second. The standard is currently in draft form — the Institute
of Electrical and Electronics Engineers (IEEE) plans to formally
ratify 802.11n by the end of 2009.

Other 802.11 standards focus on specific applications of wire-
less networks, like wide area networks (WANSs) inside vehicles or
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technology that lets you move from one wireless network to an-
other seamlessly.

WiFi radios can transmit on any of three frequency bands.
Or, they can «frequency hop» rapidly between the different bands.
Frequency hopping helps reduce interference and lets multiple
devices use the same wireless connection simultaneously.

As long as they all have wireless adapters, several devices
can use one router to connect to the Internet. This connection is
convenient, virtually invisible and fairly reliable; however, if the
router fails or if too many people try to use high-bandwidth ap-
plications at the same time, users can experience interference or
lose their connections.

Next, we’ll look at how to connect to the Internet from a WiFi
hotspot.

Essential vocabulary (1), (2)

Words
achieve v high-bandwidth adj reverse 1, v
antenna n hotspot n seamlessly adv
congestion n improve v theoretically adv
convenient adj lookout n two-way adj
convert v modulation n unobtrusive adj
decode v notable adj vehicle n
draft n ratify v walkie-talkie n
experience n real-world adj widespread adj
flavor n reduce v CCK
go over v reportedly adv OFDM
handle v resident n

Word Combinations

to provide free / low-cost to split a radio signal into
Internet access to smb. several sub-signals

to become widespread efficient coding technique
to be on the lookout for smth. to reduce interference

to be in a hotspot to make smth. popular

to create a wireless network complementary code keying
over the air to achieve real-world speed of ...
wireless adapter to be in draft form

to transmit at frequency of ...  frequency band

to come in several flavors to lose one‘s connection
orthogonal frequency-division

multiplexing
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EXERCISES

1. Find in parts 1 and 2 of text 2 English equivalents for the
following words and phrases:

B I[eHTpe 0eCIIPOBOJHOI CETH; MPEJOCTABIATD KUTEIAM Oec-
IJIATHBIN HocTyn K MHTepHeTY; MeméBwlii JocTyn K MHTEepHETY;
B OmmoKaiiieM OyayineM; Bes/e, B JII000e BpeMs; UMeTb MHOMKECTBO
IIPEVMYIIIECTB; OBITH B IOMCKAX MECTA; HAXOJUTCS B TOUKE HOCTY-
11a; CO3aTh [0Ma OECIIPOBOIHYIO CETh; IBYCTOPOHHSSA PAUOCBA3b;
JIEeKOIUPOBATH CUTHAJ; IepeaBaTh WHGOPMAIUIO, UCIOIb3Y I (hu-
3MYeCKoe coefrHeHNne; padoTaTh B 0OPATHYIO CTOPOHY; Ipeodpa-
30BBIBATH €AVHUIILI ¥ HYJIU B PAJUOBOJIHBL; 00J1aaTh HECKOJIBKU-
MU 3aMETHLIMU OTJUUYUAMU; 3HAUUTEJHHO BBIIIIE, UeM YaCTOTHI,
HCIT0JIb3YeMbIe [IJIS COTOBBIX TesIe(DOHOB; IepefaBaTh CO CKOPOCTHIO
1o 54 Mo6ur / ¢; uCmoiIb30BaTh MYJIbTUIIEKCUPOBAHNE C OPTOTO-
HaJIbHBIM YACTOTHBIM pasjiejieHueM CUTHAJIOB; 0ojee d(h(PeKTUB-
HBIH MeTO/] KOAUPOBAHM; PA3AeNATh PaANOCUTHA HAa HECKOJIBKO
[TOICUTHAJIOB; 3HAYNTEIHLHO YMEHbIIATh HHTEP(EPEHIINIO; CTAHO-
BUTbHCS MeHee JOPOrMM; YaCTOTHBIM AMAMa30H PaJUOCIeKTPa; KC-
moab3oBaTh Moayaanuio CCK; nomosHuTEIbHAA KOLOBAA MaHU-
OyJANNUA; YBEJIUUYNBATE CKOPOCTD; 3HAUUTEIbHO YBEINYHUBATH
CKOPOCTb U PACCTOAHNE; JOCTUTATh PeaTbHON CKOPOCTU; OBITH B
YepPHOBOM BapHaHTe; ILJIABHO IIepeMeIaThbCA U3 OHO 6eCIIPpoOBO-
HOI ceTH B IPYTyI0; IEPECTPOHKA YACTOTHI; OHOBPEMEHHO HCIIOJIb-
30BaTh OZHO U TO Ke OECIIPOBOJHOE COeAMHEHUE; MPAKTUUECKH
HeBUIUMBIN; IPUIOKEeHNe, TPeOyIollee BLICOKYIO MPOIYCKHYIO
CIIOCOOHOCTD; TEPATH COEANHEHNE.

2. Transcribe and learn to read the following words:
widespread, unobtrusive, physical, convert, orthogonal, tech-
nique, theoretically, vehicle, convenient, experience.

3. Write the Past Indefinite and the Past Participle of the verbs:
try, notice, do, convert, come, split, improve, ratify, reduce,
have, lose, achieve, carry, decode.

4. Find in parts 1 and 2 of text 2 synonyms to the following
words:

lately, cheap, unnoticeable, to change, noteworthy, substan-
tially, effective, to reach, to validate, trustworthy.
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5. Find in parts 1 and 2 of text 2 antonyms to the following
words:

paid (adj), expensive, to encipher, similarity, to enlarge, awk-
ward.

6. Write the expansions of the following abbreviations and
learn them:
OFDM, CCK, IEEE, WAN.

7. Match the words on the left with their definitions on the
right.

1. Wireless network a) The part of a radio or television system
having any of various shapes by means
of which radio waves are transmitted
or received.

2. Hotspot b) The range of frequencies of a particular
type of radiation.
3. Antenna ¢) A technique used in communications and

input / output operations for transmitting
a number of separate signals simultaneously
over a single channel or line.

4. Walkie-talkie d) A place where wireless broadband
services are provided to users through a
wireless local area network, such as in an
airport, railway station, or library.

5. Multiplexing e) A small combined radio transmitter and
receiver, usually operating on shortwave,
that can be carried around by one person.

6. Spectrum f) A network that sends and receives data
via radio, infrared optical signaling, or
some other technology that does not require
a physical connection between individual
nodes and the hub.

8. Translate the passages in writing.

A) In the near future, wireless networking may become so
widespread that you can access the Internet just about anywhere
at any time, without using wires. WiFi has a lot of advantages.
Wireless networks are easy to set up and inexpensive. They’re
also unobtrusive — unless you’re on the lookout for a place to
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use your laptop, you may not even notice when you’re in a
hotspot.

B) 802.11n is the newest standard that is widely available.
This standard significantly improves speed and range. For in-
stance, although 802.11g theoretically moves 54 megabits of data
per second, it only achieves real-world speeds of about 24 mega-
bits of data per second because of network congestion. 802.11n,
however, reportedly can achieve speeds as high as 140 megabits
per second. The standard is currently in draft form — the Insti-
tute of Electrical and Electronics Engineers plans to formally
ratify 802.11n by the end of 2009.

9. Use the information from parts 1 and 2 of text 2 to com-
plete the dialogue in your own words.
: What do many people use WiFi for?
: What are some cities trying to use this technology for?

: What are the advantages of WiFi?

: How does communication across a wireless network happen?

by

: What are the differences between WiFi radios and radios
used for walkie-talkies, cell phones and other devices?

: What are the flavors of 802.11 network standards?
: What is OFDM?

: What does 802.11b use to improve speeds?

=Sl o s o A oc i Ao

: What is the newest standard? What speeds can it report-
edly achieve?

B:...

A : What helps reduce interference and lets multiple devices
use the same wireless connection simultaneously?

B:...

A : When can users experience interference or lose their con-
nections?

B:...
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10. Look through parts 1 and 2 of text 2 and mark the state-
ments as true (T) or false F). If you think a statement is false,
change it to make it true.

1. Some cities are trying to use WiFi technology

to provide free or low-cost Internet access to residents.

2. WiFi has only one advantage.

3. WiFi networks are very difficult to set up,

they are expensive and obtrusive.

4. A wireless network uses radio waves, just like cell phones
and radios do.

5. WiFi radios transmit at frequencies of 2.4 GHz or 10 GHz.
6. The higher frequency allows the signal to carry less data.
7.802.11 networking standards come in several flavors.

8. 802.11a is the slowest and least expensive standard.

9. 802.11n is the newest standard that is widely available
and significantly improves speed and range.

10. Frequency hopping can’t reduce interference

and doesn’t let multiple devices use the same wireless
connection simultaneously. O

O oooogoogo o oo

11. Make summary of parts 1 and 2 of text 2.

12, Read the following text and write one-sentence summary
of each paragraph. When you do this, you’ll have fifteen sen-
tences forming the summary of the whole text.

Municipal WiFi

1. Most WiFi hot spots in coffee shops and other locations
have a hub and spoke configuration. One radio (the hub) sends
and receives data for several users (the spokes). The wireless
router has a physical connection to the Internet — a wire — and
it transmits data from multiple users through that wire.

2. Adding a wireless router to an existing wired connection is
an easy, convenient way to provide wireless access on a small scale.
Wireless routers are relatively inexpensive. Most allow people to
choose from various sign-on and encryption options, providing a
layer of security.

3. But if a wireless router goes down, there’s not always an-
other router nearby to pick up the slack. And on a large scale, like
awhole city, using a physical wire to connect every wireless router
to the Internet is expensive.
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4. That’s why most municipal wireless networks use a mesh
rather than a hub and spoke. A mesh is a series of radio transmit-
ters. Each transmitter is able to communicate with at least two
others. They create a cloud of radio signals through the city. Sig-
nals travel from router to router through this cloud.

5. In some networks, signals hop from one receiver to another
until they reach a node that has a wired connection to the Internet.
Other networks use backhaul nodes. These nodes do exactly what
their name implies — they gather up all the data from many trans-
mitters and haul it back to the Internet by sending it to a router
with a wired connection. Backhaul nodes are usually point-to-
point or point-to-multipoint nodes. They can either connect one
point to exactly one other, or they can connect one point to sev-
eral points.

6. If you use your laptop to connect to the Internet in a mesh
network, here’s what happens:

1. Your computer detects the nearby network, and you sign on.

2. The protocol that controls the mesh determines the best path
for your data to follow. It plans the route that will make the few-
est hops before reaching a wired connection or a backhaul node.

3. Your data follows the path that the protocol sets. When
your data reaches a node that has a wired connection, it travels
over the Internet until it reaches its final destination.

7. If you’re out and about in a city with public access, you can
probably do this with no extra equipment. But if you’re trying to
access the network from home, you may need a stronger radio
and possibly a directional antenna. Although signals from the
city network are strong enough to make it into your home, the
signal from your computer may not be strong enough to make it
out again. Most service providers take this into account and pro-
vide the necessary equipment for free or for a fee, much like they
do with DSL or cable modems.

8. This system has several advantages over the hubs and
spokes of ordinary hot spots. First, since there are fewer wires,
it’s less expensive. If a few nodes fail, others in the mesh can
compensate for it. In addition to being far less expensive than
running high-speed cable to every location in a city, it’s a lot
faster to build.

9. When a city decides to built a wireless network, it gene-
rally issues a request for proposal (RFP). An RFP is simply a
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request for information from companies that are interested in
building the network. While a city could theoretically build its
own network, most choose to delegate that part of the process to a
company that has experience in Internet and network technology.

10. Interested businesses respond to the RFP with a proposal
that describes a plan for building and maintaining the network.
The proposal includes everything from the number and type of
radios to the final cost. The physical structure of the network
has to take the size and layout of the city, tree cover, landscape
and other factors into consideration. The proposal also includes
who will end up owning, running and maintaining the network —
the city or the business.

11. In some of the earliest proposed networks, the cities them-
selves owned and controlled the networks. Businesses like ISPs
and telecommunications companies objected to these plans. Their
argument was that competition between municipalities and the
private sector was unfair or even illegal.

12. Today, many existing and proposed networks follow one
of the following four models:

e The city owns the network, which is for city use only.

e The city owns the network, which is for city or public use.

e The city owns the network, and ISPs lease access to it, pass-
ing that access on to the public.

e A service provider owns and operates the network, providing
access to the city, the public and even other service providers.

13. The city reviews all of the RFPs, then decides which pro-
posal to accept. EarthLink, for example, has been selected to build
networks in Anaheim, California and Philadelphia, Pennsylva-
nia and is a finalist in several other cities. EarthLink is also team-
ing up with Google to build a wireless network in San Francisco.

14. Exactly what the network ends up looking like depends
on a few factors. The first is exactly what a city hopes to do with
the network. A city-wide blanket of coverage that’s open to ev-
eryone can look very different from a public safety network that
will be open only to police officers and firefighters. Different
businesses’ proposals can also vary widely depending on the hard-
ware and protocols they use. EarthLink’s projects combine mesh
and point-to-multipoint networks. Most of its proposals incorpo-
rate radio transmitters on light poles throughout the city, which
create the cloud of wireless signals. Radio antennas on tall build-
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ings or towers also communicate to smaller antennas placed
throughout the cloud. These point-to-multipoint antennas pro-
vide the backhaul, carrying the data from the cloud to the wired
Internet.

15. Almost always, once a city has made a choice about who
will build, run and maintain the network, the final step is a pilot
program. A pilot program is like a preview or a test run of a
smaller version of the network. It’s generally a fraction of the
size of the final project, and it lets the city to make sure the
network is right for them.

(By Tracy V. Wilson)

13. Fill in suitable words from the box.

inexpensive, low-cost, investment, equipment, automated,
reports, real-time, easier

Wireless Network Applications

Freeor (1) ... Internet access is great, but it’s only a fraction of
what a municipal network can do. In rural areas, wireless networks
can give farmers (2) ... access to security cameras and controls
forirrigation and other systems. Networks can make (3) ... Voice
over IP (VoIP) phone calls more practical, which can save money
for people, businesses and the government. Networks can also
make city workers’ jobs substantially (4) ... with applications
like (5) ... meter reading. Building, fire and restaurant inspec-
tors can file (6) ... without returning to the office, cutting down
on their travel time. This is another way that cities can see a
return on their (7) ... in the network — they save money on
travel, (8) ... and fees paid for existing communications networks.

(By Tracy V. Wilson)

14. Render the following text in English.
Yro takoe WiFi texnomorusa?

WiFi — (a66peBuatypa ot « Wireless Fidelity») — aTo mabu-
paromuii 060poTeI hopMaT mepefaun Iu(GPOBLIX JAHHBIX II0 pa-
muokanangam. Texuosorua WiFi mocToaHHO coBepIlleHCTBYeETCA,
YTO MO3BOJISET IepefaBaTh O0JIBIINI IIOTOK JaHHBIX, 00eCIIeunBaeT
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0oJiee HaEXKHYIO CBA3D U 3a1uTy. Ilociennee Bpema WiFi rexmo-
JoruaMu cHab:kawoTca HOyTOyKHU, coToBBIe Tenedonnl, KIIK, ur-
POBLIE IPUCTABKHU U JasKe KOMIIbIOTEPHBIE MBIIIIH.

IIpumenenua WiFi moctaTouno yHuUBepcalbHBI, OHA MOMKET
OBITH MCIIOJIBL30BAHA TaAM, T'e HesKeJlaTelbHO WA HEeT BO3MOKHO-
CTH CcIeJIaTh IPOBOAHYIO ceTh. WiFi MOKHO MCIIOIB30BATE A 00-
mero goctymna B HTepHeT, HapuMep B HeOOIbIIOM o(rice.

Texunomorno WiFi MoXHO MCIOJIB30BaTh 1 HA JOCTATOUYHO
OOJIBIITUX PACCTOSHUAX. JTO OCYIIECTBJSIETCS 34 CUET aHTEHH.
AnTeHHBI OLIBAIOT HANIPaBJeHHBIe U CeKTOPHLIEe. HampaBieHHbIE
aHTEHHBI UCTIOJb3YETCH IJId COeANHEeHNA ABYX ToUeK noctyna. OHu
MOTYT IepefaBaTh CUTHAJ HA OUEeHDb OOJIBLINNE PACCTOSHUSA, IPU-
ueM Jake He 00s3aTeIbHA IPIMas BUANMOCTD, HO CUTHAJ MOMKET
OUeHb CUJIHLHO MIOPTUTHCA.

CeKTOpHBIE aHTEHHBI CAYIKAT I Mepefaur TaHHBIX Ha Ka-
KyI0-T0 00J1acTh. ECTh HECKOMIBKO MOAU(DUKAIIMI aHTEHH, CII0CO0-
HBIX OTCBHLIATE curHa 10 360 rpagycos. Ho oHu cyliecTBeHHO ye-
TYIaloT HAIPABJIEHHBIM aHTEHHAM B JUCTAHIINY ITePeJauy CUTHA-
Jla ¥, 3a4acTylo, B ero KauecTse.

Koneuno, y WiFi TexHOJIOTUY CYIIIECTBYIOT U HEJOCTATKU.
OpuH ¥3 HUX — MaJIeHbKas CKOPOCTD Iepefayun JaHHBIX, 0COOeH-
HO ecsu 3ToT WiFi-KaHasm 0HOBPEMEHHO UCIIOJB3YET HECKOJIBKO
vegoBeK. Emié oqun cyiecrsennslil Muayc WiFi — on paspernien
He BO BceX CTpaHaX. A B HEKOTOPHIX cTpaHax Jtoboit WiFi-kaman
TpebyeT 06a3aTeIbHOM perucTpanuu. 3a HejleraJbHbIH KaHaJ Bac
MoryT omTpadoBaTh U KOH(GUCKOBATH 000PY/I0BaHHE.

(«Mup 6ecnpog8o0HbLX MeXHOL02ULL»,
www.asusrouter.ru)

LANGUAGE FOCUS 23
GIVING ADVICE

There are several ways to advise someone to do something.
1. Using an imperative.

Example:

Use WiFi to connect your computers at home.

Read other articles on networking.

2. Using the modal verb should.

Example:

You should use WiFi to connect your computers at home.
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3. Using the verb recommend.

Example:

Irecommend using WiFi to connect your computers at home.

4. You can also use:

Irecommend that you use WiFi to connect your computers at
home.

I advise you to use WiFi to connect your computers at home.

5. Or phrases such as:

The best thing to do is to use WiFi to connect your computers
at home.

15. Study these steps to take before you phone for technical
support. Rewrite each one using the clue given.

1. Reboot your PC to see if the problem recurs. (should)

2. Use your PC’s on-board diagnostic and repair tools. (re-
commend)

3. Record the details of the problem so you can describe it
accurately. (good idea)

4. Note your system’s model name and serial number. (ad-
vise)

5. Keep a record of hardware and software you’ve installed
along with any changes you’ve made to settings. (strongly re-
commend)

6. If you think hardware may be at fault, figure out how to
open the case. (should)

7. Visit the vendor’s website and check the FAQs. (best thing)

8. Avoid phoning in peak times. (never)

9. Have your system up and running and be near it when you
call. (good idea)

10. When you reach a technician, tell him or her if you may
have caused the problem. (advise)
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UNIT 24

PART 3. WIFI HOTSPOTS

If you want to take advantage of public WiFi hotspots or start
a wireless network in your home, the first thing you’ll need to do
is make sure your computer has the right gear. Most new
laptops and many new desktop computers come with built-in
wireless transmitters. If your laptop doesn’t, you can buy a
wireless adapter that plugs into the PC card slot or USB port.
Desktop computers can use USB adapters, or you can buy an
adapter that plugs into the PCIslot inside the computer’s case.
Many of these adapters can use more than one 802.11 stan-
dard.

Once you’ve installed your wireless adapter and the drivers
that allow it to operate, your computer should be able to auto-
matically discover existing networks. This means that when you
turn your computer on in a WiFi hotspot, the computer will
inform you that the network exists and ask whether you want to
connect to it. If you have an older computer, you may need to
use a software program to detect and connect to a wireless net-
work.

Being able to connect to the Internet in public hotspots is
extremely convenient. Wireless home networks are convenient
as well. They allow you to easily connect multiple computers and
to move them from place to place without disconnecting and re-
connecting wires. In the next part, we’ll look at how to create a
wireless network in your home.
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PART 4. BUILDING A WIRELESS NETWORK

If you already have several computers networked in your
home, you can create a wireless network with a wireless access
point. If you have several computers that are not networked, or
if you want to replace your Ethernet network, you’ll need a wire-
less router. This is a single unit that contains:

A port to connect to your cable or DSL modem;

A router;

An Ethernet hub;

A firewall;

A wireless access point.

A wireless router allows you to use wireless signals or Ethernet
cables to connect your computers to one another, to a printer and
to the Internet. Most routers provide coverage for about 100 feet
(30.5 meters) in all directions, although walls and doors can block
the signal. If your home is very large, you can buy inexpensive
range extenders or repeaters to increase your router’s range.

As with wireless adapters, many routers can use more than
one 802.11 standard. 802.11b routers are slightly less expensive,
but because the standard is older, they’re slower than 802.11a,
802.11g and 802.11n routers. Most people select the 802.11g
option for its speed and reliability.

Once you plug in your router, it should start working at its
default settings. Most routers let you use a Web interface to
change your settings. You can select:

The name of the network, known as its service set identifier
(SSID) — The default setting is usually the manufacturer’s name.

The channel that the router uses — Most routers use chan-
nel 6 by default. If you live in an apartment and your neighbors
are also using channel 6, you may experience interference. Switch-
ing to a different channel should eliminate the problem.

Your router’s security options — Many routers use a stan-
dard, publicly available sign-on, so it’s a good idea to set your
own username and password.

Security is an important part of a home wireless network, as
well as public WiFi hotspots. If you set your router to create an
open hotspot, anyone who has a wireless card will be able to use
your signal. Most people would rather keep strangers out of their
network, though. Doing so requires you to take a few security
precautions.
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It’s also important to make sure your security precautions
are current. The Wired Equivalency Privacy (WEP) security mea-
sure was once the standard for WAN security. The idea behind
WEP was to create a wireless security platform that would make
any wireless network as secure as a traditional wired network.
But hackers discovered vulnerabilities in the WEP approach, and
today it’s easy to find applications and programs that can com-
promise a WAN running WEP security.

To keep your network private, you can use one of the follow-
ing methods:

1. WiFi Protected Access (WPA) is a step up from WEP and
is now part of the 802.11i wireless network security protocol.
It uses temporal key integrity protocol (TKIP) encryption. As
with WEP, WPA security involves signing on with a password.
Most public hotspots are either open or use WPA or 128-bit
WEP technology, though some still use the vulnerable WEP
approach.

2. Media Access Control (MAC) address filtering is a little
different from WEP or WPA. It doesn’t use a password to au-
thenticate users — it uses a computer’s physical hardware. Each
computer has its own unique MAC address. MAC address filter-
ing allows only machines with specific MAC addresses to access
the network. You must specify which addresses are allowed when
you set up your router. This method is very secure, but if you buy
a new computer or if visitors to your home want to use your net-
work, you’ll need to add the new machines’ MAC addresses to the
list of approved addresses. The system isn’t foolproof. A clever
hacker can spoof a MAC address — that is, copy a known MAC
address to fool the network that the computer he or she is using
belongs on the network.

Wireless networks are easy and inexpensive to set up, and
most routers’ Web interfaces are virtually self-explanatory.

(By Marshall Brain and Tracy V. Wilson )

Essential vocabulary (3), (4)

Words
approved adj disconnect v self-explanatory adj
authenticate v discover v sign-on n
built-in adj foolproof adj spoof v
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channel n gear n unit n

compromise v keep out (of) v username n
coverage n option n TKIP
current adj reconnect v WEP
default n replace v WPA
detect

Word Combinations

to come with built-in wireless to set one’s own username
transmitter and password

to plug into the PC card / PCIslot to switch to a different channel
existing networks to create an open hotspot

to use smth. by default to take security precautions
public hotspot the Wired Equivalency Privacy
wireless access point to discover vulnerabilities

to replace Ethernet network to keep smth. private

to provide coverage for ... feet WiFi Protected Access

a range extender temporal key integrity protocol
to select option a list of approved addresses

to work at default settings to spoof a MAC address

to use a Web interface a self-explanatory interface

to detect and connect to
a wireless network

EXERCISES

1. Find in parts 3 and 4 of text 2 English equivalents for the
following words and phrases:

BOCIIOJIb30BAThCA OOINECTBEHHLIMHU ToukKaMu goctyma WiFi;
UMeTh HYKHO€e 000pyZ0BaHME; TIOCTABIATHCA CO BCTPOEHHBIM Oec-
IIPOBOJHLIM MEPEJaTUNKOM; KYIUTH OECIIPOBOJHOM afanTep; aB-
TOMAaTUYeCKU 00HAPYKUBATE CYIIIECTBYIOIINE CETH; OOHAPYKUBATH
U TTOJKJII0YATHCA K 0ECIIPOBOTHOM CETH; IIEPEHOCUTH KOMIILIOTED C
MecTa Ha MecTo; 6e3 OTCOeJUHEHNA U IOBTOPHOTO MOAKJIIOUEHNS;
co3maHUe 0ecIIPOBONHOM ceTu; GpaHAMAayep; 00ecIeunBaTh 30HY
TMOKPHITHS BO BCeX HATIPABJIEHNUAX; OJIOKMPOBATH CUTHAJ; HEJOPO-
Toii pacIIMPUTeNh JUaa30Ha; paboTaTsh ¢ yCTAHOBKAMU II0 YMOJI-
YaHWIO; MEHATH HACTPONKU; MCII0IH30BATH 10 YMOJTUAHUIO IIIECTOMH
KaHaJ; yCTPaHATh IPO6JIEeMY; MCIOIb30BATh CTAHZAPTHBIM BBOJ
mapoJsid; OTKPBITad TOYKA AOCTYIa; He IMO3BOJATH HE3HAKOMIIAM
II0JIb30BATHCSA CETHI0; COBPEMEHHbIE MePhl IPeJOCTOPOKHOCTH;
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0e30II1aCHOCTD, AaHAJIOTMYHAS 3aIIUTe TPOBOTHLIX ceTell; TaKoi ke
0e30macHEIN, KaK 1 ... ; 00HAPY:KUBATh cjaabble MecTa; YTOOBI CO-
XPaHUTh BaIlly CeTh YaCTHO; 3amuménnsii foctryn WiFi; umc-
MOJIb30BaTh MUMPOBAHKE HA OCHOBE IIPOTOKOJA COXPAHHOCTH
BpeMeHHOro KJioua; punrsrpanus MAC-aapecoB; HCI0Ib30BaTh
MapoJb IJIA ayTeHTU(PUKAIUY TT0JH30BaTENA; UMETh YHUKATIb-
ueli MAC-agpec; no6aBiaaTs HoBble MAC-anpeca B CIICOK pa3pe-
IIeHHBIX aJPecoB; IPAaKTUUECKHU He TPeOYoIuii MosIcHeHu nH-
Tepdeiic.

2. Transcribe and learn to read the following words:
wireless, router, firewall, coverage, slightly, reliability, de-
fault, eliminate, equivalency, authenticate, explanatory, private.

3. Write the Past Indefinite and the Past Participle of the
verbs:

want, make, buy, plug, operate, discover, detect, create, in-
crease, select, set, keep, find, specify, spoof.

4. Find in parts 3 and 4 of text 2 synonyms to the following
words and word combinations:

integrated, to detect, to set up, to make, to substitute, to
stop, somewhat, to do away, present-day, confidential, to define,
unfailing.

5. Find in parts 3 and 4 of text 2 antonyms to the following
words:

to stay, to interdict, unreliability, to remain, non-interfe-
rence, sanctioned (adj).

6. Write the expansions of the following abbreviations and
learn them:
USB, PCI, DSL, SSID, WEP, WPA, TKIP, MAC address.

7. Below you can see definitions with one word missing in
each of them. Use the words from the box to fill in the gaps.

unauthorized, external, graphical, electromagnetic, incom-
patible, high-speed
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1. DSL — arecently developed (late 1990s) digital communi-
cations technology that can provide ... transmissions over stan-
dard copper telephone wiring.

2. Firewall — a security system intended to protect an
organization’s network against ... threats, such as hackers, com-
ing from another network, such as the Internet.

3. Channel — a medium for transferring information. De-
pending on its type, a communications channel can carry infor-
mation (data, sound, and / or video) in either analog or digital
form. A communications channel can be a physical link, such
as the cable connecting two stations in a network, or it can con-
sist of some ... transmission on one or more frequencies within
a bandwidth in the electromagnetic spectrum, as in radio and
television, or in optical, microwave, or voice-grade communica-
tion.

4. Encryption — the process of encoding data to prevent ...
access, especially during transmission.

5. Interface — software that enables a program to work with
the user (the user interface, which can be a command-line inter-
face, menu-driven interface, or a ... user interface), with another
program such as the operating system, or with the computer’s
hardware.

6. Adapter — a device that allows two or more ... devices to
be connected together.

8. Translate the passages in writing.

A) If you want to take advantage of public WiFi hotspots or
start a wireless network in your home, the first thing you’ll need
to do is make sure your computer has the right gear. Most new
laptops and many new desktop computers come with built-in wire-
less transmitters. If your laptop doesn’t, you can buy a wireless
adapter that plugs into the PC card slot or USB port.

B) It’s also important to make sure your security precautions
are current. The Wired Equivalency Privacy (WEP) security mea-
sure was once the standard for WAN security. The idea behind
WEP was to create a wireless security platform that would make
any wireless network as secure as a traditional wired network.
But hackers discovered vulnerabilities in the WEP approach, and
today it’s easy to find applications and programs that can com-
promise a WAN running WEP security.
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9. Answer the following questions using the information
from parts 3 and 4 of text 2.

1. What should you do first if you want to take advantage of
public WiFi hotspots or start a wireless network in your home?
2. What will computer do if you turn it on in a WiFi hotspot?
3. What do wireless home networks allow you to do? 4. What do
you need if you have several computers that are not networked,
or if you want to replace your Ethernet network? 5. What does a
wireless router contain? 6. What coverage do most wireless rout-
ers provide? 7. What can you do to increase your router’s range?
8. What settings can you change in most routers? 9. What is an
important part of a home wireless network as well as public WiFi
hotspots? 10. What measure was once the standard for WAN se-
curity? 11. What methods can you use to keep your network pri-
vate? 12. How does MAC address filtering differ from WPA? 13.
What does it mean «to spoof a MAC address»?

10. Look through parts 3 and 4 of text 2 and mark the state-
ments as true (T) or false (F). If you think a statement is false,
change it to make it true.

1. Most new laptops and many new desktop computers

never come with built-in wireless transmitters. (|
2. Once the wireless adapter and the drivers that allow

it to operate have been installed, the computer is able

to automatically discover existing networks. O
3. Being able to connect to the Internet in public hotspots
is absolutely inconvenient. O

4. Wireless home networks allow you to easily connect

multiple computers and to move them from place to place

without disconnecting and reconnecting wires. O
5. A wireless router is a single unit that contains

a port to connect to your cable or DSL modem,

arouter and a firewall. a
6. Most wireless routers provide coverage for about

50 meters in all directions and walls and doors

can’t block the signal. O
7. You may change settings in most routers by using
a Web interface. (|
8. The Wired Equivalency Privacy security measure
was once the standard for WAN security. O
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9. WiFi Protected Access and MAC address filtering

don’t keep the network private. a
10. MAC address filtering also uses a password
to authenticate users. d

11. Make summary of parts 3 and 4 of text 2.

12. Read the text and match each paragraph with the appro-
priate summary.

a

b

O

o o o 0O

WiMAX is the next generation of wireless technology that
improves data transmission speeds.

It’s becoming a common thing to hop on a bus and connect
to the Internet through a bus network.

WiFi is becoming a more pervasive feature in everyday
life, but not everyone has easy access to the Internet.

On the bus data transmission rates are slow compared

to a stationary wired connection.

A company called United Villages sends a bus containing
computers that link to the Web server to remote
communities.

This technology helps people living in remote

villages stay in touch.

The people living in some impoverished or remote regions
aren’t able to jump online any time they want.

The next time the bus reaches the remote community,

it updates the Web servers.

Can you make a WiFi network out of a bus?

1. Whether you believe technology is connecting human beings
across the globe or turning us all into dependent tech junkies,
it’s impossible to deny that WiFi is becoming a more pervasive
feature in everyday life. It’s not unusual to find WiFi connec-
tions in airports, coffee shops, hotel rooms and even public
parks. But not everyone in the world has easy access to the
Internet.

wi )}

2. Some impoverished or remote regions don’t have the infra-
structure to connect to the Internet. While companies try to build
out infrastructure to these areas using physical cables, satellite
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linkups and broadcast towers, the people living in these regions
right now aren’t able to jump online any time they want.

3. To help people in places like Costa Rica and Rwanda con-
nect to the Internet, a company called United Villages has deve-
loped a simple approach. The company sells Web servers to remote
communities. People in those communities can post messages, place
orders and perform other online activities. But the catch is that
the server isn’t connected to the Internet. Instead, United Villages
sends a vehicle — a bus — to the community. The bus contains
computers that link to the Web server and pull data from it.

4. When the bus reaches a town with a connection to the
Internet, the computers inside upload the stored information to
the network. The computers also receive requested information.
The next time the bus reaches the remote community, it updates
the Web servers and the process begins again. Think of it as an
Internet connection with serious lag issues.

5. Meanwhile, in other parts of the world, it’s becoming more
common to hop on a bus and connect to the Internet through a bus
network. The Greyhound bus line launched WiFi service on some
routes back in 2008. Even some schools in the United States have
buses outfitted with wireless routers to provide WiFi service.

6. How do they do it? The routers connect to cellular modems
that transmit data to cell phone towers. Data transmission rates
are slow compared to a stationary wired connection — you wouldn’t
want to try to watch a streaming movie or play an online first-
person shooter game on the bus. But for the techno geek on the go
it’s almost a necessity.

7. The next generation of wireless technology will improve
connection speeds. Several cities already have WiMAX networks,
LTE towers or both. These competing technologies boast faster data
transmission speeds than cellular 3G networks. They’re also ca-
pable of conducting handovers. That’s the process of one WiMAX,
LTE or cellular transmitter handing a connection over to a se-
cond transmitter. Without this capability, you’d be confined to
the area covered by one transmitter’s range of operation.

8. Does this technology help us stay in touch or is it actually
closing us off to human contact? It’s pretty a safe bet that people
living in remote villages probably have a different opinion on the
subject from the urban technologist with a smartphone in hand.

(By Jonathan Strickland )
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13. Fill in suitable words from the box.

vulnerable, debatable, encryption, password-protected,
open, wireless, secure, free

Detecting Wireless Piggybacking

The first and simplest thing you can do is check out your (1) ...
network connection and see if it’s (2) ... . When you install your
router, you’re given the option of setting a wireless (3) ...
protocol (WEP) key. Basically this is a (4) ... method for you to
log on to your own wireless network. If you don’t have one, you’re
operating an (5) ... network. That means anyone within range can
use your wireless for (6) ... . While it’s not hacking, itis (7) ... as
to whether this is actually stealing. In any case, if you don’t have
a WEP key, you’re (8) ... to WiFi squatting and certainly not de-
terring squatters.

(By Josh Briggs)

14. Render the following text in English.

Ceru WiFi. Cranmaprbl 4 TEXHOJIOTHH

IlepBriii cTangapt 6ecnpoBogHEIX ceTeii 802.11 61T om00peH
MHCTUTYTOM MHIKEHEPOB 10 3JIEKTPOTEXHUKE U PAIN0JIEKTPOHU-
ke (IEEE) B 1997 rony u moamep:KuBaj CKOPOCTD Iepefayun AaH-
HBIX 0 2-x M6ut / ¢. cnonb3yeMble TeXHOJOTHUECKIE CXEMBI
MOJYJIAIINK CTAHAAPTA: IICEeBIOCIyUaliHAA IIepPecTPOiiKa padboueit
yacroTel (FHSS — Frequency Hopping Spread Spectrum) u mu-
POKOTIOJNIOCHAA MOJYJANUA C IPAMBIM PacIIMpPeHNEM CIEKTpa
(DSSS — Direct Sequence Spread Spectrum).

Ianee, B 1999 rony, IEEE omo6pu eme nBa ctangapra Oec-
npoBoaHbIx cereir WiFi: 802.11a u 802.11b. Craumapr 802.11a
paboraer B uacToTHOM amuanasoHe 5 I'T'1 co cKOpoCThIO Tepeaun
JaHHBIX 10 54 MoOurt / c. JlaHHBIN CTaHJAPT IIOCTPOEH HA OCHOBE
TEeXHOJIOTHH I[I(DPOBOI MOIYIAIUY OPTOTOHATIHLHOTO MYJIbTUILICK -
cupoBaHuA ¢ pasgeneruem yactor (OFDM — Orthogonal Fre-
quency Division Multiplexing). Crangzapt 802.11b ucmoabsyer
nuamason yactoT 2.4 I'T u focTuraeT cKopocTei mepesaun gaH-
HBIX 10 11 M6ur / c. B otoinume ot crangapra 802.11a, cxema cras-
mapra 802.11b mocTpoena mo nmpunnumy DSSS.
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ITockonbKy peanmsoBarTh cxeMy DSSS serue, Hexenum uem
OFDM, 10 1 IPOAYKTHI, HCIOAb3yoIue cTangapT 802.11b, naua-
JIV TIOABJIATHCA Ha phIHKe paHbIre (¢ 1999 roga). C Tex mop mpo-
IVKTHI, paboTaroIue o 6eCIIPOBOJHOMY IIPOTOKOJIY PAIUOLOCTY-
a u ucnoJbayionue craugapt 802.11b, mupoKo 1CI0IH30BaATNCE
B KOpIopamusax, opucax, oMa, B 3arOPOIHBIX KOTTEIKaX, B 00-
IeCTBEHHBIX MeCTax (XOT-coThl) u T. 1. Ha Bcex mpoaykTax, mpo-
OIeANINX cepTUGUKANMI0 aJbIHCA COBMECTUMOCTH 0eCIpOBOJ-
noro obopynoBauus Ethernet (WECA — Wireless Ethernet
Compatibility Alliance), umMeeTcs coOTBETCTBYIOIAA OTMETKA C
o(UIMATbHO 3aperucTpPUpPoBaHHbIM jJoroTunom WiFi. AnbsHc
WECA (unu Wi-Fi Alliance) Bksitouaer B ce6s1 BceX OCHOBHBIX IIPO-
U3BOAUTENeH GEeCIIPOBOAHBIX YCTPOMCTB HA OCHOBE TEXHOJOTHH
WiFi. AnbgHC 3aHIMAaeTca TeM, UTO CepPTUDUIINPYET, MAPKUPY-
eT, a TaKJKe TeCTUPYyeT Ha COBMECTUMOCTEL 000PyI0BaHMe, IpUMe-
HamwIee TrexHoaoruu WiFi.

B nauame 2001 roga ®enepanbvuas Komuccusa Ceasu Coemu-
uenubix IlItaros (FCC — Federal Communications Commission)
paTuduIIMpOBaIa HOBBIE [IPABUJIA, 0Jarofaps KOTOPIM PaspernaeT-
A IOTIOJHUTEIbHASA MORYIAN A B fuanasone 2.4 I'T'. 910 mossosiu-
10 IEEE pacimupurs craggapt 802.11b, uto mpuBeio K mogaepxKKe
GoJiee BEICOKUX CKOPOCTEIl JId Iepeaun TaHHBIX. Takum o6pasom,
noaBuicA craggapT 802.11¢g, KOTOphIi paboTaeT co CKOPOCTHIO IIepe-
Jauu TaHHBIX 10 54 MOuTt / ¢ u ucmoan3yeT Texuogoruio ODFM.

(«Mup 6ecnpog8o0HbLX MeXHOL02ULL»,
www.asusrouter.ru)

LANGUAGE FOCUS 24

REQUIREMENTS :
NEED TO, HAVE TO, MUST, BE + ESSENTIAL, CRITICAL

We describe requirements for particular jobs using different
ways:

1. NEED TO. It expresses necessity and corresponds to the
Russian «HYXHO».

Example:

You need to be able to empathize with the person at the other
end of the phone.

To express absence of necessity we use the negative form.
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Example:

You don’t need to have a degree in computing science.

We can also treat need as a modal verb and use the negative
form needn‘t.

Example:

You needn’t have a degree in computing science.

There is a slight difference in the usage of these forms. As an
ordinary verb, need is used mainly when the following infinitive
denotes habitual action. As a modal verb, it is more common when
one particular occasion is referred to.

2. HAVE TO. It expresses obligation or necessity arising out
of circumstances and corresponds to the Russian «mpuxoxurcs,
BBIHYKIEH» .

Example:

IT managers have to take responsibility for budgets.

Have to is an ordinary verb. Its negative form is made in the
usual way.

Example:

You don’t have to be an expert in everything.

3. MUST. It expresses obligation or necessity and corresponds
to the Russian «Hamo, Hy»XHO, JOJMKEH» .

Example:

You must work for at least two years in systems analysis.

The negative form mustn’t has a quite different meaning. It
means it is important not to do something. It is used for warn-
ings, rules and strong advice.

Example:

You mustn’t make unauthorized copies of software.

4. BE + ESSENTIAL / CRITICAL

Example:

Experience with mainframes is essential / critical.

15. Fill in the appropriate form of the verbs, need to, have
to and must, to make sensible statements. More than one an-
swer is possible in some examples.

1. If you want to start a wireless network, the first thing
you ... to do is to make sure your computer has the right gear.

2. You... become an expert in too narrow a field.

3. If you have an older computer, you ... to use a software
program to detect and connect to a wireless network.
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4.You ... be an expert in hardware to become a programmer.

5. You will ... to use a wireless router if you want to replace
your Ethernet network.

6. You ... be able to show leadership.

7. To be able to communicate via a single link between the
switches you ... use a process called trunking.

8. You ... to have experience in JavaScript.

9. Data from a computer on VLAN A that ... to get to a com-
puter on VLAN B ... travel from the switch to the router and back
again to the switch.

10. These days you ... study BASIC.

11. Identifiers and configurations for a VLAN ... properly be
prepared for it to function as expected.

12. Technical qualifications ... to be renewed at intervals to
ensure they do not go out of date.

13. When any two devices ... to talk to each other, they ... to
agree on a number of points.

14. You ... to have good communication skills to become an
IT Manager.

15. All of the parties in an electronic discussion ... to know
what the bits mean.

16. You ... have worked with IBM mainframes for at least
two years.

17. The user ... to press a button or give a command — the
electronic conversation happens automatically.

18. You ... have a degree but it ... be in computing science.

19. People who send sensitive information over a wireless
connection ... to take precautions to make sure those signals aren’t
intercepted.

20. You ... be able to use C++.
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UNIT 27

TEXT 3

WIMAX
PART 1. INTRODUCTION TO WIMAX

Think about how you access the Internet today. There are
basically three different options:

e Broadband access — In your home, you have either a DSL or
cable modem. At the office, your company may be using a T1
or a T3 line.

e WiFi access — In your home, you may have set up a WiFi
router that lets you surf the Web while you lounge with your
laptop. On the road, you can find WiFi hotspots in restau-
rants, hotels, coffee shops and libraries.

e Dial-up access — If you are still using dial-up, chances are
that either broadband access is not available, or you think
that broadband access is too expensive.

The main problems with broadband access are that it is pretty
expensive and it doesn’t reach all areas. The main problem with
WiFi access is that hotspots are very small, so coverage is sparse.

What if there were a new technology that solved all of these
problems? This new technology would provide:

o The high speed of broadband service.

o Wireless rather than wired access, so it would be a lot less
expensive than cable or DSL and much easier to extend to
suburban and rural areas.

® Broad coverage like the cell phone network instead of small
WiFi hotspots.

This system is actually coming into being right now, and it is
called WiMAX. WiMAX is short for Worldwide Interoperability
for Microwave Access, and it also goes by the IEEE name 802.16.
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WiMAX has the potential to do to broadband Internet access
what cell phones have done to phone access. In the same way that
many people have given up their «land lines» in favor of cell phones,
WiMAX could replace cable and DSL services, providing univer-
sal Internet access just about anywhere you go. WiMAX will also
be as painless as WiFi — turning your computer on will auto-
matically connect you to the closest available WiMAX antenna.

In this article, we’ll find out how WiMAX works, what engi-
neers are doing to make it better and what it could mean for the
future of wireless Internet.

PART 2. WIMAX WIRELESS NETWORK

In practical terms, WiMAX would operate similar to WiFi
but at higher speeds, over greater distances and for a greater
number of users. WiMAX could potentially erase the suburban
and rural blackout areas that currently have nobroadband Internet
access because phone and cable companies have not yet run the
necessary wires to those remote locations.

A WiMAX system consists of two parts:

A WiMAX tower, similar in concept to a cell-phone tower —

A single WiMAX tower can provide coverage to a very large

area — as big as 3,000 square miles (~8,000 square km).

A WiMAX receiver — The receiver and antenna could be a

small box or PCMCIA card, or they could be built into alaptop

the way WiFi access is today.

A WiMAX tower station can connect directly to the Internet
using a high-bandwidth, wired connection (for example, a T3 line).
It can also connect to another WiMAX tower using aline-of-sight,
microwave link. This connection to a second tower (often referred
to as a backhaul), along with the ability of a single tower to cover
up to 3,000 square miles, is what allows WiMAX to provide cov-
erage to remote rural areas (Fig. 19).

What this points out is that WiMAX actually can provide
two forms of wireless service:

1) There is the non-line-of-sight, WiFi sort of service, where
a small antenna on your computer connects to the tower. In this
mode, WiMAX uses a lower frequency range — 2 GHz to 11 GHz
(similar to WiFi). Lower-wavelength transmissions are not as
easily disrupted by physical obstructions — they are better able
to diffract, or bend, around obstacles.
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Fig. 19
How WiMax works

2) There is line-of-sight service, where a fixed dish antenna
points straight at the WiMAX tower from a rooftop or pole. The
line-of-sight connection is stronger and more stable, so it’s able
to send a lot of data with fewer errors. Line-of-sight transmis-
sions use higher frequencies, with ranges reaching a possible
66 GHz. At higher frequencies, there is less interference and lots
more bandwidth.

WiFi-style access will be limited to a 4-to-6 mile radius (per-
haps 25 square miles or 65 square km of coverage, which is simi-
lar in range to a cell-phone zone). Through the stronger line-of-
sight antennas, the WiMAX transmitting station would send data
to WiMAX-enabled computers or routers set up within the trans-
mitter’s 30-mile radius (2,800 square miles or 9,300 square km
of coverage). This is what allows WiMAX to achieve its maxi-
mum range.

The final step in the area network scale is the global area
network (GAN). The proposal for GAN is IEEE 802.20. A true
GAN would work a lot like today’s cell phone networks, with
users able to travel across the country and still have access to
the network the whole time. This network would have enough
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bandwidth to offer Internet access comparable to cable modem
service, but it would be accessible to mobile, always-connected
devices like laptops or next-generation cell phones.

Essential vocabulary (1), (2)

Words
accessible adj line-of-sight adj remote adj
backhaul n lounge v rural adj
bend v microwave adj, n sparse adj
comparable (to) adj mode n stable adj
diffract v straight adv
disrupt v obstacle n suburban adj
erase v obstruction n tower n
extend v painless adj GAN
give up v point (at) v WiMAX
high-bandwidth adj

Word Combinations

broadband access

to find a WiFi hotspot
on the road

dial-up access

sparse / broad coverage
to extend to suburban /
rural area

to come into being
aland line

in favor of

the closest available
WiMAX antenna

to make better

a remote location

to erase blackout areas
non-line-of-sight /
line-of-sight service

WiMAX tower / receiver

to be similar in concept to smth.
to provide coverage

to connect directly to smth.
line-of-sight / microwave link
a next-generation cell phone

lower frequency range

a physical obstruction / obstacle
dish antenna

higher frequencies

cell-phone zone
to achieve one’s maximum range
the final step in smth.

EXERCISES

1. Find in parts 1 and 2 of text 3 English equivalents for the

following words and phrases:

MU POKOIIOJOCHBIH JOCTYII; KCIIOJb30BaTh ANHUIO T-3; cumeTn

B UHTEepHETE; BO BpeMA IYTEIIECTBUA; JOCTYI IO KOMMYTHUPYe-
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Mo Tesie(OHHOM IMHUY; UTO eCJIU ObI OblIa HOBAas TeXHOJIOTHA ... ;
HaAMHOTO JIer'ye PAaCIINPUTD 10 3arOPOHBIX U CeJbCKUX PAiOHOB;
ITUPOKOEe TOKPBITHE; O6IIeMUPOBAA COBMECTHMOCTD IIMPOKOIIO-
JIOCHOTO 0ecIpoBOJHOTO JOCTYIA; OTKA3bIBATHCA OT HA3EMHBIX
JIMHUH CBA3H B II0JIL3Y COTOBBIX TeIe()OHOB; 3aMEeHATh KabeIbHbIe
u nu¢poBbie aOOHEHTCKUE JUHUN; IOAKJIIUYATL K OJMM:KanInei
noctynuoii antenHe WiMAX; yayumnuts WiMAX; Oyayiee Oec-
npoBoaHoro MHTepHeTa; paboTaTh Ha 60Jiee BEICOKMX CKOPOCTAX
¥ 1)1 60JIBIIIEr0 YK CJIA I0JIb30BaTe el ; TAHYTh He00X0JUMEbIe ITPO-
BOJIa B OTJAJIEHHEBIE MecTa; Teae(oHHbIe U KabeJ bHbIe KOMIaHWUN;
00ecIeunBaTh MOKPLITHE OUeHb 00JIBIIION 30HBI; OBITh BCTPOCHHBIM
B HOYTOYK; IIPOBOJHOE COeINHEHNE C BBICOKOI IPOIYCKHON CIIO-
COOHOCTBIO; MCIO0b30BaTh JuHUI CBY-cBaA3u, paboTaoiiyo B
mpejeiax IPAMO BUIUMOCTHY; PEXKUM HEIIPSIMON BUAMMOCTH; KC-
TI0JIb30BaTh HUKHUM YaCTOTHRIN AMAMTa30H; HUBKOUACTOTHAA IIe-
penaua; pusnuecKue MPenATCTBUS; Tu(PparupoBaTs Uix orudaTsb
MPeNATCTBUA; CTallOHaPHAA MapadoaInuecKas aHTeHHa; mepea-
BaTh MHOTO JAHHBIX C MEHBIINM KOJMYECTBOM OIIUOOK; 0ojee
MOIIHbIE AHTeHHBI, pa00OTaOIIINe B Tpeiesiax MPIMO BUANMOCTH;
TOCTUTATH MaKCUMAILHOI 30HBI 0XBAaTa; IJI00aIbHASI KOMIILIOTEP-
Has CeTh; BCe BPEMs MMETb JOCTYII K CeTH; BCErJa IMOAKIIUEHHbIE
YCTPOICTBA; COTOBEIE TeNe(OHBI CIeIYIONIero IOKOJIeHUA.

2. Transcribe and learn to read the following words:
either, lounge, suburban, microwave, concept, backhaul, ob-
struction, achieve, disrupt, actually.

3. Write the Past Indefinite and the Past Participle of the verbs:
think, access, surf, lounge, reach, provide, extend, give,
mean, run, bend, cover, erase, replace.

4. Find in parts 1 and 2 of text 3 synonyms to the following
words and word combinations:

high-priced, country (adj), in lieu of, global, to forgo, possi-
bility, to supply, pain-free, like (adj), distant, straight (adv), hin-
drance.

5. Find in parts 1 and 2 of text 3 antonyms to the following
words and word combinations:
urban, painful, to make worse, close (adj), disabled, initial (adj).
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6. Write the expansions of the following abbreviations and
learn them:
WiMAX, PCMCIA, GAN.

7. Match the verbs on the left with the action or state they
denote on the right.

1. Think a) To destroy all traces of; remove completely.
2. Use b) To arrive at or get to (a place, person, etc.)
in the course of movement or action.
3. Surf ¢) To renounce (an activity, belief, etc.).
4. Reach d) To put at the disposal of; furnish or supply.
5. Solve e) To pass (time) lazily or idly.
6. Extend f) To gain knowledge of (something); learn.
7. Provide g) To denote or connote; signify; represent.
8. Give up h) To consider, judge, or believe.
9. Find out i) To find the explanation for or solution
to (a mystery, problem, etc.).
10. Erase j) To put into service or action.
11. Lounge k) To reach a certain point in time or distance.
12. Mean 1) To move freely from website to website.

8. Translate the passages in writing.

A) WiMAX has the potential to do to broadband Internet ac-
cess what cell phones have done to phone access. In the same way
that many people have given up their «land lines» in favor of cell
phones, WiMAX could replace cable and DSL services, providing
universal Internet access just about anywhere you go. WiMAX will
also be as painless as WiFi — turning your computer on will auto-
matically connect you to the closest available WiMAX antenna.

B) There is line-of-sight service, where a fixed dish antenna
points straight at the WiMAX tower from a rooftop or pole. The
line-of-sight connection is stronger and more stable, so it’s able
to send a lot of data with fewer errors. Line-of-sight transmis-
sions use higher frequencies, with ranges reaching a possible
66 GHz. At higher frequencies, there is less interference and lots
more bandwidth.

9. Use the information from parts 1 and 2 of text 3 to com-
plete the dialogue in your own words.

A : What are three different options to access the Internet
today?
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B:...

A : What are the main problems with broadband access?

B:...

A : And what is the main problem with WiFi access?

B:...

A : What new technology can provide the high speed, wire-
less access and broad coverage?

B:...

A : What the potential does WiMAX have?

B:...

A : What is the difference between WiMAX and WiFi?

B:...

A : How many parts does a WiMAX system consist of? What
are they?

s

: i{“ow many miles can a single WiMAX tower cover?

: ii'V:hat forms of wireless service can WiMAX provide?

: In what mode does WiMAX use a lower frequency range?
: i].&;hat can you say about line-of-sight service?

: What is GAN?

boo P Do tom bty

10. Look through parts 1 and 2 of text 3 and mark the state-
ments as true (T) or false (F). If you think a statement is false,
change it to make it true.

1. There are basically two different options to access
the Internet today.

2. The main problems with broadband access are that
it is rather expensive and it doesn’t reach all areas.

3. The main advantage of WiFi access is that hotspots
are very large, so coverage is broad.

4. WiMAX doesn’t provide the high speed, wireless access
and broad coverage.

5. WiMAX also goes by the IEEE name 802.16.

6. WiMAX could replace cable and DSL services,
providing universal Internet access.

O oo o o o
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7. WiMAX operates similar to WiFi but at lower speeds,
over small distances and for a smaller number of users.

8. A WiMAX system consists of two parts: a WiMAX tower
and a WiMAX receiver.

9. A single WiMAX tower can provide coverage to a very
large area — as big as 5,000 square miles.

10. Non-line-of-sight transmissions use higher frequencies,
with ranges reaching a possible 66 GHz.

11. The final step in the area network scale is the universal
area network (UAN)

12. A true GAN would work a lot like today’s cell phone
networks, with users able to travel across the country

and still have access to the network the whole time. |

o o o o 0O

11. Make summary of parts 1 and 2 of text 3.

12. Read the text and fill in suitable prepositions in para-
graphs 1,4, 7 and 9.

Skip through the text and find the passages where the fol-
lowing ideas are expressed:

a) Concerns about WiMAX success.

b) Fixed wireless standard.

c¢) Limitation of broadband access.

d) Amendment to the 802.16-2004 specification.

e) The first mobile WiMAX chip.

f) Base stations and customer premise units.

g) Lagging of mobile WiMAX.

h) An inexpensive alternative to DSL and cable broadband access.
i) Frequencies of WiMAX technology.

oooooooono

WiMAX Technology

1. Although broadband has been available ... some time,
access ... most people is still limited. ... the end of 2002, it was
estimated that only 46 million subscribers worldwide had broad-
band access, with only 17% ... households ... the USA being con-
nected. Moreover, the problem isn’t one of demand, but of supply.

2. Worldwide Interoperability of Microwave Access (WiMAX)
is a fast-emerging wide-area wireless broadband technology that
shows great promise as the last mile solution for delivering high-
speed Internet access to the masses. It represents an inexpensive
alternative to digital subscriber lines (DSL) and cable broadband
access, the installation costs for a wireless infrastructure based
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on IEEE 802.16 being far less than today’s wired solutions, which
often require laying cables and ripping up buildings and streets.

3. Wireless broadband access is set up like cellular systems,
using base stations that service a radius of several miles/kilometres.
Base stations do not necessarily have to reside on a tower. More
often than not, the base station antenna will be located on a rooftop
of a tall building or other elevated structure such as a grain silo or
water tower. A customer premise unit, similar to a satellite TV setup,
is all it takes to connect the base station to a customer. The signal
isthen routed via standard Ethernet cable either directly to a single
computer, or to an 802.11 hot spot or a wired Ethernet LAN.

4. The original 802.16 standard operates ... the 10-66GHz
frequency band and requires line-of-sight towers. The 802.16a
extension, ratified ... January 2003, uses a lower frequency ...
2-11GHz, enabling non-line-of-sight connections. This consti-
tutes a major breakthrough ... wireless broadband access, allow-
ing operators to connect more customers ... a single tower and
thereby substantially reduce service costs.

5. The IEEE 802.16-2004 standard subsequently revised and
replaced the IEEE 802.16a and 802.16REVd versions. This is
designed for fixed-access usage models. This standard may be
referred to as fixed wireless because it uses a mounted antenna at
the subscriber’s site. The antenna is mounted to a roof or mast,
similar to a satellite television dish. IEEE 802.16-2004 also ad-
dresses indoor installations, in which case it may not be as robust
as in outdoor installations.

6. The IEEE 802.16e standard is an amendment to the 802.16-
2004 base specification and targets the mobile market by adding
portability and the ability for mobile clients with appropriate
adapters to connect directly to a WiMAX network.

7. ...early 2005, delays ... the start of certification testing
had led ... concerns that WiMAX might yet struggle to gain mar-
ket share as a result. ... that time, expectations were that the
first standard for 802.16e to be signed off by the middle ... the
year, for the first commercial 802.16e products to be avail-
able ... 2006 and for the first laptops integrating an Intel WiMAX
chipset to appear the following year.

8. In the event, Intel launched its much-anticipated mobile
WiMAX chip in July 2006, promising commercial trials of the
chip in Europe by the end of the year. Rosedale 2 is a low-cost
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system-on-chip that supports IEEE 802.16-2004 and IEEE
802.16e-2005, enabling WiMAX modems for use with fixed or
mobile networks. Service providers can therefore choose to im-
mediately deploy a mobile WiMAX network, or alternatively,
deploy a fixed WiMAX network now that can be easily and cost-
effectively upgraded to a mobile WiMAX network.

9. By mid-2006, while the planned deployment ... fixed
WiMAX networks ... selected areas ... the UK was well advanced,
mobile WiMAX was lagging behind ... development. Many ... the
mobile operators such as Orange and T-Mobile were promoting the
rival HSDPA or Super 3G as the technology to bring high-speed,
long-range wireless connectivity ... laptops and handheld devices.

(By Marshall Brain)

13. Fill in suitable words from the box.

low-cost, high-speed, mobile, smartphones, next-genera-
tion, efficient, pervasive, camcorders

WiMAX Technology

WiMAX isthe (1) ... of wireless technology designed to enable (2)
..., high-speed mobile Internet access to the widest array of de-
vices including notebook PCs, handsets, (3) ..., and consumer
electronics such as gaming devices, cameras, (4) ... , music play-
ers, and more. As the fourth generation (4G) of wireless technol-
ogy, WiMAX delivers (5) ... , open networks and is the first all
IP mobile Internet solution enabling (6) ... and scalable networks
for data, video, and voice. As a major driver in the support and
development of WiMAX, Intel has designed embedded WiMAX
solutions for a variety of (7) ... devices supporting the future of
(8) ... broadband on-the-go.
(By Marshall Brain)

14. Render the following text in English.
Yro Takoe Texnoxorug WiMax?

Ilo oeHKaM CIIEI[MATNCTOB ¥ MapPKETOJIOTOB KoMmauuu Intel,
B O aiieM Oy IyineM OK0JI0 MAJIINAP/A II0JIh30BaTe el 1o Bee-
MY MUPY OyIYT MOAKJI0UEHbI K IHTepHEeTY ¢ CI0JIb30BAHIEM TeX-
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Hosnoruu WiMax crargapra IEEE 802.16. Yro ke 3T0 3a TeXHO-
gorusa?

Koucopmuym WiMax Forum — ocHoBHas HeKoMMepuecKas
opranusamusd, 3aHNMaIasacsad paspadoTKol U cepTuuKamen
HOBOT'O CTaHJapTa MUpoKomoaocHoi Wireless-TexHosoruu B ua-
crorHoM auamnasoHe 10-66 I'rir. WiMax Forum 0n11 ocHOBaH B
2001 roxy BegyIIMMU OIIEPATOPAMU CBSA3HW M KPYIHEHIIINMU BCe-
MUPHO U3BECTHLIMY IIPOU3BOIUTEIAMHU 9JIEKTPOHHOI'O U TEJIEKOM-
MYHHKAIIIOHHOTO 000pyJ0BaHUs. B JaHHBIA MOMEHT, 3Ta opra-
HUBAIUA HAaCYUTHIBAET HECKOJILKO COTEH UJIEHOB, BKJIIOUAd TAaKUe
KpynHeine komnaunn, kak Intel, Fujitsu, AT&T, BT, Motorola,
Samsung, Siemens Mobile u zap.

Texmomoruueckoit ocHoBoit WiMax (Worldwide Interope-
rability for Microwave Access), nefiCTBUTEIbHO, ABISETCH HOBBII
npotokos IEEE 802.16, KoTophIii 103BOJIAET 00€CIIEUUTD OJHO-
BPEMEHHO IITMPOKOIIOJOCHEIA BEICOKOCKOPOCTHOM JocTyIl B UHTED-
HeT U Ilepefiauy JaHHBIX, a TAKKe, U yCIyTru TeaedoHn 6e3 NCII0Ib-
30BaHUS KabeIbHBIX JUHUN. B 0TIMUMe OT IPYTUX TeXHOJOTHI pa-
muomoctyma, WiMax 1mosBoJifgeT paboTaTh B YCIOBUAX IIJIOTHOI
TOPOACKO¥ 3aCTPOMKY BHE IPAMOI BUAMMOCTHY 6a30BOIi CTAHITUH.

Emie onua HemanoBaskHbIH mtoc WiMax, B otiinune or Wi-Fi —
9TO 30HA MOKPBITUA, KOTOPAd, IPU OIpPeJeIeHHbIX YCIOBUAX, MO-
sket gocturaTh 50 kM. ITosToMy, 9Ta TEXHOIOTHA MOMKET OBITH II0O-
JIe3HA TaKUM JIOAAM, AJA KOTOPBIX HeAoCcTymeH MHTepHeT MIu
Jaske oObIuHAA TenedOHUA, HAIPUMED, B OTAAJIEHHBIX pailoHAaX,
T/ie IPOCTO HeT BO3MOKHOCTH IIPOBeCTH KabeabHbIe ceTr miu DSL.

(«Mup 6ecnpo8o0HbLX MeXHOL02ULL»,
www.asusrouter.ri.)

LANGUAGE FOCUS 25
ABILITY : CAN, COULD, BE ABLE TO

In English there are different ways of describing ability:

1. To describe ability in the present can and be able to are
used, but can is more common.

Example:

Swarming robots can work together to perform searches.

Washing machines are able to report any breakdowns for re-
pair.

2. For general abilities in the past could is used.
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Example:

Professor Warwick had a chip fitted into his arm which could
activate sensors in doors and computers as he approached.

3. To describe an ability on a specific occasion in the past
was/were able to is used.

Example:

Marconi was able to send a radio signal from Britain to New-
foundland.

Both verbs are possible for past negatives and questions.

Example:

Early computers could not/were not able to operate at high
speeds.

Could they/were they able to store much data?

This table summarizes the ways to describe ability:

Ability

present can be able to
future — will be able to
present perfect — has/have been able to
-ing form — being able to
past (specific action) — was/were able to
ggrslg éfﬁ)rrlle)ral and with verbs of could o

15. Read the text and fill in the correct form of can or be
able to. In some cases there is more than one possible answer.

Imagine (1) ... open doors and switch on computers as you
approach them. Professor Warwick (2) ... because he had an elec-
tronic chip fitted into his arm for a month. He (3) ... demonstrate
to the press how computers would greet him with, ‘Good morn-
ing, Professor Warwick’ as he walked past. Next he wants to
record the signals from his brain to his arm to see if he (4) ... pro-
gram a computer to operate his arm. In the long term, this may
help people who (5) ... use their limbs. His wife too will have a
chip implanted. They hope (6) ... feed messages into each other’s
brains. According to the Professor, one day we (7) ... communi-
cate directly with machines. If he is right, we (8) ... drive a car
from the passenger seat and we (9) ... operate a computer with-
out using a mouse or keyboard. However, there is also the alarm-
ing prospect that someone (10) ... hack into your brain.
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UNIT 26

PART 3. WIMAX COVERAGE AND SPEED

WiMAX operates on the same general principles as WiFi —
it sends data from one computer to another via radio signals. A
computer (either a desktop or a laptop) equipped with WiMAX
would receive data from the WiMAX transmitting station, pro-
bably using encrypted data keys to prevent unauthorized users
from stealing access.

The fastest WiFi connection can transmit up to 54 megabits
per second under optimal conditions. WiMAX should be able to
handle up to 70 megabits per second. Even once that 70 megabits
is split up between several dozen businesses or a few hundred
home users, it will provide at least the equivalent of cable-mo-
dem transfer rates to each user.

The biggest difference isn’t speed; it’s distance. WiMAX out-
distances WiFi by miles. WiFi’s range is about 100 feet (30 m).
WiMAX will blanket a radius of 30 miles (50 km) with wireless
access. The increased range is due to the frequencies used and the
power of the transmitter. Of course, at that distance, terrain,
weather and large buildings will act to reduce the maximum range
in some circumstances, but the potential is there to cover huge
tracts of land.

IEEE 802.16 Specifications:

e Range — 30-mile (50-km) radius from base station.

o Speed — 70 megabits per second.

o Line-of-sight not needed between user and base station.

e Frequency bands — 2 to 11 GHz and 10 to 66 GHz (licensed
and unlicensed bands).

o Defines both the MAC and PHY layers and allows multiple

PHY-layer specifications.

+317-



PART 4. WIMAX COST

A citywide blanket coverage of wireless Internet access sounds
great, but companies aren’t going to go around setting up WiMAX
base stations out of sheer kindness. Who’s going to pay for WiMAX?

It depends how it will be used. There are two ways WiMAX
can be implemented — as a zone for wireless connections that
single users go to when they want to connect to the Internet on a
laptop (the non-line-of-sight «super WiFi» implementation), or
as a line-of-sight hub used to connect hundreds of customers to a
steady, always-on, high-speed wireless Internet connection.

Under the «super WiFi» plan, cities might pay to have WiMAX
base stations set up in key areas for business and commerce and
then allow people to use them for free. They already do this with
WiFi, but instead of putting in a bunch of WiFi hotspots that cover
a few hundred square yards, a city could pay for one WiMAX base
station and cover an entire financial district. This could provide a
strong draw when city leaders try to attract businesses to their area.

Some companies might set up WiMAX transmitters and then
make people pay for access. Again, this is similar to strategies
used for WiFi, but a much wider area would be covered. Instead of
hopping from one hotspot to another, WiMAX-enabled users could
have Internet access anywhere within 30 miles of the WiMAX base
station. These companies might offer unlimited access for a
monthly fee or a «pay as you go» plan that charges on a per-
minute or per-hour basis.

The high-speed wireless hub plan has the potential to be far
more revolutionary. If you have high-speed Internet access now,
it probably works something like this: The cable (or phone) com-
pany has a line that runs into your home. That line goes to a cable
modem, and another line runs from the modem to your computer.
If you have a home network, first it goes to a router and then on
to the other computers on the network. You pay the cable com-
pany a monthly fee, which reflects in part the expense of running
cable lines to every single home in the neighborhood.

PART 5. WIMAX TECHNOLOGY AT HOME

Here’s what would happen if you got WiMAX. An Internet
service provider sets up a WiMAX base station 10 miles from
your home. You would buy a WiMAX-enabled computer or up-
grade your old computer to add WiMAX capability. You would
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receive a special encryption code that would give you access to
the base station. The base station would beam data from the
Internet to your computer (at speeds potentially higher than
today’s cable modems), for which you would pay the provider a
monthly fee. The cost for this service could be much lower than
current high-speed Internet-subscription fees because the pro-
vider never had to run cables.

If you have a home network, things wouldn’t change much.
The WiMAX base station would send data to a WiMAX-enabled
router, which would then send the data to the different comput-
ers on your network. You could even combine WiFi with WiMAX
by having the router send the data to the computers via WiFi.

WiMAX doesn’t just pose a threat to providers of DSL and
cable-modem service. The WiMAX protocol is designed to accom-
modate several different methods of data transmission, one of
which is Voice Over Internet Protocol (VoIP). VoIP allows people
to make local, long-distance and even international calls through
abroadband Internet connection, bypassing phone companies en-
tirely. If WiMAX-compatible computers become very common,
the use of VoIP could increase dramatically. Almost anyone with
a laptop could make VoIP calls.

(By Marshall Brain and Ed Grabianowski)

Essential vocabulary (3), (4), (5)

Words
accommodate v dramatically adv putinv
beam v encrypt v reflect v
blanket v equip v revolutionary adj
bypass v expense n specification n
charge v fee n steady adj
circumstance n go around v terrain n
condition n huge adj tract n
define v licensed adj unlicensed adj
dozen n outdistance v VoIP

Word Combinations

encrypted data keys to pay for access

to steal access unlimited access for a monthly fee
unauthorized users «pay as you go» plan

under optimal conditions on per-minute / per-hour basis
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to blanket a radius of ... miles a cable modem

to reduce the maximum range in part

in some circumstances a special encryption code

huge tracts of land to beam data

a licensed / an unlicensed band to pose a threat to smb. / smth.
blanket coverage Voice over Internet Protocol

to do smth. out of sheer kindness to bypass a phone company

a steady / always-on connection = a WiMAX-compatible computer
for free an entire financial district

to make a local / a long-distance /

an international call

EXERCISES

1. Find in parts 3, 4 and 5 of text 3 English equivalents for
the following words and phrases:

paboTaTh IO TeM Ke CAMBIM OCHOBHBIM NPHUHIIUIAM, UTO U
WiFi; komnbioTep, ocHaméHubIH WiMAX; ucIoIb30BaTh KIIOUKN
mudpoBaHUs JAaHHBIX; IPEJOTBPAIATEL KPaKy AOCTYIIa HeaBTO-
PUB0BAHHBLIMY II0JIb30BATEISIMHU; B ONTUMAJIbLHLIX YCIOBUSIX; He-
CKOJIBKO JIOKUH IPeAIPUATHHN; SKBUBAJEHT CKOPOCTH Iepefaun
Ka0eJIbHOTO MOJIeMa; 00TOHATH Ha MIJIHM; 6J1arofaps NCI0Ib3YeMbIM
YacTOTaM; YMEHBITaTh MaKCUMAJIbHYI0 30HY OXBaTa; ITOKPBLIBATD
OI'POMHEIE YUACTKY 3€MJIN; TUIeH3NPOBAHHLINA AUATIAa30H; (DU3HUe-
CKUIl YPOBEeHb; IMOJHBIN OXBAT TOPOJA; IPUCTYIATh K YCTAHOBKE
0a30BBIX CTAHIIWII; YCTOMYMBOE, BCeTa BKIIOUEHHOE, BEICOKOCKO-
pocTHOe OecripoBogHOe VHTEpHET-coenHeHne; 6ECIIIATHO I0JIb30-
BaTbCS U-JI100; BMECTO TOT'0, YTOOBI BBOAUTD B 9KCILIYATAIAIO0 MHO-
JKecTBO Touek goctyna WilFi; moKpeITE 1mesblii prHAHCOBBIN KBap-
TaJ; 3aCTABIATDH JIIOAEH ILIATUTHL 34 AOCTYI; BMECTO TOTO, UTOOBI
mmepeMelaThCA U3 OAHOM TOUKH JOCTYIIA B APYTYI0; IpeajaraTh He-
OT'PaHMYEHHBINA JOCTYII 32 €XKeMeCAUHYIO ILJIATY; TapU(MHEIHA IIaH
¢ MIOMUHYTHOM UJIM II0YACOBOM OIJIATON IMOJB30BAHUS CETHIO; Ua-
CTHYHO OTPAKATD 3aTPATHI HA ... ; IOJYYATD CIIeI[AIbHEIN 3aITi()-
POBaHHBIN KOI; IPEIOCTABIATh JOCTYI K 6a30BOI CTAHIIMU; IIe-
pelZaBaTh JaHHbBIE; TeKyIllasd ab0HEeHTHAS IIJIaTa 32 BBICOKOCKOPOCT-
Holt IHTepHeT; IpeICTaBIATE YIPO3Y IpoBaiifepaM; IpeoCTaBIATh
HECKOJIbKO Pa3JIMUYHBIX METOMOB ITepefaun JaHHbBIX; Iepeaaia ro-
soca o IP-ceTam; mesaTh MECTHBIN BBIBOB; AeJIATh MEKIYTOPOI-
HUI 3BOHOK; JeJaTh MeKIYHAPOAHBIN BHI3OB, MIOJHOCTHIO MUHYA
TeJae(POHHYI0 KOMIIAHNIO; 3HAUNTEJHHO YBeJINUNBATHC.
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2. Transcribe and learn to read the following words:

equipped, equivalent, radius, circumstance, unlicensed, speci-
fications, kindness, commerce, financial, revolutionary, neigh-
borhood, encryption, subscription, threat.

3. Write the Past Indefinite and the Past Participle of the verbs:
equip, prevent, outdistance, act, define, pay, attract, charge,
reflect, happen, beam, combine, pose, accommodate.

4. Find in parts 3, 4 and 5 of text 3 synonyms to the follow-
ing words and word combinations:

to fit out, to pilfer, immense, to leave behind, authorized,
client, stable, trading (n), free of charge, high-velocity, to send,
danger.

5. Find in parts 3, 4 and 5 of text 3 antonyms to the follow-
ing words:
specific, to permit, worst, partial, to downgrade, incompatible.

6. Write the expansions of the following abbreviations and
learn them:
PHY layer, VoIP.

7. Below you can see definitions with one word missing in
each of them. Use the words from the box to fill in the gaps.

television, network, transmission, information, providers,
connection

1. Access — the connection to the Internet or other ... or
system.

2. Line — a..., usually a physical wire or other cable, be-
tween sending and receiving (or calling and called) devices, in-
cluding telephones, computers, and terminals.

3. Base station — a ... tower for wireless phone signals. Com-
monly known as cell towers, base stations also encompass the ra-
dio antennas and electronics that handle wireless calls.

4. Code — a system of symbols used to convert ... from one
form to another. A code for converting information in order to
conceal it is often called a cipher.
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5. Cable modem — a modem that sends and receives data
through a coaxial cable ..... network instead of telephone lines, as
with a conventional modem. Cable modems, which have speeds of
500 kilobits per second (Kbps), can generally transmit data faster
than current conventional modems.

6. Fee — a payment asked by ... for their services.

8. Translate the passages in writing.

A) The biggest difference isn’t speed; it’s distance. WiMAX
outdistances WiFiby miles. WiFi’s range is about 100 feet (30 m).
WiMAX will blanket a radius of 30 miles (50 km) with wireless
access. The increased range is due to the frequencies used and the
power of the transmitter. Of course, at that distance, terrain,
weather and large buildings will act to reduce the maximum range
in some circumstances, but the potential is there to cover huge
tracts of land.

B) Some companies might set up WiMAX transmitters and
then make people pay for access. Again, this is similar to strate-
gies used for WiFi, but a much wider area would be covered. In-
stead of hopping from one hotspot to another, WiMAX-enabled
users could have Internet access anywhere within 30 miles of the
WiMAX base station. These companies might offer unlimited
access for a monthly fee or a «pay as you go» plan that charges on
a per-minute or per-hour basis.

C) WiMAX doesn’t just pose a threat to providers of DSL and
cable-modem service. The WiMAX protocol is designed to accom-
modate several different methods of data transmission, one of which
is Voice Over Internet Protocol (VoIP). VoIP allows people to make
local, long-distance and even international calls through a broad-
band Internet connection, bypassing phone companies entirely.

9. Answer the following questions using the information
from parts 3, 4 and 5 of text 3.

1. How does WiMAX operate? 2. What does a computer equipped
with WiMAX use to prevent unauthorized users from stealing
access? 3. What is WiMAX transfer rate? 4. What radius will
WiMAX blanket with wireless access? 5. What can reduce the
maximum range in some circumstances? 6. What can you say
about IEEE 802.16 specifications? 7. How many ways are there
for WiMAX to be implemented? What are they? 8. Who pays for
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WiMAX base stations under the «super WiFi» plan? 9. What
might some companies do? 10. What way of using WiMAX has
the potential to be far more revolutionary? 11. Describe what
would happen if you got WiMAX? 12. What is the WiMAX pro-
tocol designed for? 13. What does VoIP allow people to do?

10. Look through parts 3, 4 and 5 of text 3 and mark the
statements as true (T) or false (F). If you think a statement is
false, change it to make it true.

1. WiMAX sends data from one computer to another

via radio signals.

2. WiMAX can transmit up to 90 Mbps.

3. The biggest difference between WiMAX and WiF1i is speed.
4. WiMAX blankets a radius of 30 miles with wireless access.
5. Terrain, weather and large buildings can reduce

the maximum WiMAX’s range in some circumstance.

6. There are four ways WiMAX can be implemented.

7. Instead of hopping from one hotspot to another,
WiMAX-enabled users can have Internet access anywhere
within 100 kilometers of the WiMAX base station.

8. A user receives a special encryption code that gives

him access to the base station.

9. WiMAX poses a threat to providers of DSL and
cable-modem service. a
10. VoIP allows people to make only international calls

through a broadband Internet connection, bypassing phone
companies entirely. O

oo oOoooo

O

11. Make summary of parts 3, 4 and 5 of text 3.

12. Read the text and fill in suitable prepositions from the box.
Think of a suitable title for each paragraph of the text.

of, at, to, in, of, on, of, to, for, within, for, in, of, with,
from, to, of, to

WiMAX Technology Design

1. The design of the Wimax isideal ... challenges related with
earlier versions of wired and wireless access networks. ... the same
time the backhaul connects the WiMAX system to the network,
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itisnot an integrated part of WiMAX system. Normally a WiMAX
network consists ... two parts, a Wimax Base Station (BS) and a
Wimax receiver also referred as Customer Premise Equipment
(Wimax CPE).

2. A Wimax base station comprises ... internal devices and a
Wimax tower. A Wimax base station can normally cover the
area ... about 50 kilometres or 30 miles radius, but some other and
environmental issues bound the limits of Wimax range ... 10 km
or 6 miles. Any wireless user ... the coverage area would be able
to access the Wimax services. The Wimax base stations would
use the media access control layer defined ... the standard and
would allocate uplink and downlink bandwidth to subscribers ac-
cording to their requirements ... real-time basis.

3. A Wimax receiver, which is also referred as Customer
Premise Equipment (Wimax CPE), may have a separate antenna
or could be a stand-alone box or a PCMCIA card inserted ... a
laptop or a desktop computer. Access ... a Wimax base station is
similar to accessing a wireless access point (AP) in a Wi-Fi net-
work, but the coverage is more.

4. So far one of the biggest restrictions ... the widespread
acceptance ... WiMAX has been the cost of Wimax CPE (Wimax
Receiver). This is not only the cost ... Wimax CPE (Wimax Re-
ceiver) itself, but also that of installation. In the past, Broad-
band Wireless Access (BWA) was predominantly Line Of Sight
(LOS), requiring highly skilled labour and a truck role to install
and provide a service ... customer. The concept of a self-installed
Wimax CPE (Wimax Receiver) has been difficult ... BWA ... the
beginning, but ... the advent of WiMAX technology this issue
seems to be getting resolved.

(By Marshall Brain)

13. In the text below, there are some statements concerning
either WiFi or WiMAX. Insert « WiFi» or « WiMAX» to make
these statements true.

WiMAX and Wi-Fi Comparison

WiMAX is similar to the wireless standard known as WiFi,
but on a much larger scale and at faster speeds. A mobile version
would keep WiMAX-enabled devices connected over large areas,
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much like today’s cell phones. We can compare it with Wi-Fibased
on the following factors.

1....is based on IEEE 802.11 standard whereas ... is based
on IEEE 802.16. However both are IEEE standards.

2. ... typically provides local network access for around a few
hundred feet with speeds of up to 54 Mbps, a single ... antenna is
expected to have arange of up to 40 miles with speeds of 70 Mbps
or more.

3. ... is designed to efficiently support from one to hundreds
of Consumer premises equipments (CPE)s, with unlimited sub-
scribers behind each CPE. Flexible channel sizes from 1.5 MHz
to 20 MHz. ... isintended for LAN applications, users scale from
one to tens with one subscriber for each CPE device. Fixed chan-
nel sizes (20 MHz).

4. ... works at 5bps / Hz and can peak up to 100 Mbps in a
20 MHz channel. ... works at 2,7 bps / Hz and can peak up to
54 Mbps in 20 MHz channel.

5. ... does not guarantee any QoS but ... will provide your se-
veral level of QoS. As such, ... can bring the underlying Internet
connection needed to service local ... networks. ... does not pro-
vide ubiquitous broadband while ... does.

14. Read the text and put the verbs in brackets into the cor-
rect tense-aspect form. Be careful with non-finite forms.

Two Dimensions of WiMax Network

WiMax network (to compose) of two parts: the WiMax tower
and the WiMax receiver. WiMax tower (to connect) directly to
the internet backbone (to use) a wired connection such as optical
fiber. It can (to connect) to the WiMax tower (to use) a line-of-
sight link or a non-line-of-sight link. The line-of-sight communi-
cation (to involve) the use of fixed antenna or dish. This antenna
(to fix) or (to deploy) on the rooftop or the tower of your build-
ing. Line-of-sight connection (to consider) as more strong and
stable connection. Therefore it (to send) lot of error-free data
over the network. It (to use) a frequency range of 66 GHz. Higher
frequency (to decrease) the chance of signal weakness and inter-
ference and (to provide) more bandwidth. On the other hand the
non-line-of-sight connection (to provide) you connectivity with the
installation of small antenna in your PC. This mode (to provide)
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lower frequency range from 2 GHz to 11 GHz. The lower band
signals (to be not prone) to obstructions like trees and walls. Hence
the signal strength (to be) more and the user (to receive) the qua-
lity of service. For every WiMax connectivity and architecture it
(to be) important (to connect) to an internet backbone via swift
wired connection.

(By Marshall Brain)

15. Render the following text in English.

Texnoaorua WiMAX

WiMAX (Worldwide Interoperability for Microwave Ac-
cess) — 5TO TeXHOJIOTUSA IPeJ0CTaBIeHNa 6€CIIPOBOIHOTO IIIUPO-
KOIIOJIOCHOTO fJocTyma B mHTepHeT. WiMAX ocHOBBEIBaeTcsa Ha
craugapre IEEE 802.16. Texunomoruio WiMAX pasBuBaeT MeK-
nyuaponubiit WiMAX Forum, ocuoBauusiit B 2001 roxy. Ha cero-
THSAITHUA IeHb 9Ta HEKOMMepUecKas OpraHu3anus o0beduHsierT
COTHUY KOMIIAHWI — IIPOU3BOAUTEICH 000PY/I0BAHMS 1 IIOCTABIII-
KOB YCAYT MOOUJIbHOM CBA3HU U AOCTYIIA B MHTEPHET.

Ceru WiMAX moryTr paboTaTh B JBYX BapuaHTaX HOCTyIIA:
(puKCcupOoBaHHOM U MOGUILHOM.

Mobunsubii WiMAX maeT BO3MOMKHOCTD II0JIb30BATEJIO I10-
Jy4JaTh KaK (PUKCHUPOBAHHBIN JOCTYI (IIOXOXKUI HA IPUBBIYHBIHN
xDSL, TonbK0 6€3 TPOBOOB), TaK 1 BeIX0A B CeTh U3 J000T0 Me-
CTa B IpejesaX 30HBI IOKPBITHUSA WJIN JaKe B JBUKEHUU.

IIog06H0 TPOBOAHOMY IITMPOKOIIOJIOCHOMY AOCTYITY, KOTOPBIi
SIBJISIETCS ceiiuac caMbIM PACIIPOCTPAHEHHBIM BAIOM IOAKIIOUEHNU S,
Mobile WiMAX gnaeT moJib30BaTe 0 BEICOKYIO CKOPOCTD AOCTYIIA B
uHTepHET — 10 10 MOUT / €. IT0 MO3BOIAET OBICTPO CKAUMBATD 6OJIb-
me Gaitrsl (HarpuMep, GUIbMbI), CMOTPETH BUAECOPOJIUKY YU Te-
Jlerrepeiaun, yuacTBOBATD B OHJIAMH-UTPAaX B MOOUIBHOM peKUMe.

IIpu sTom asis BeIxofa B CeTh BaM He HYKHO IIOJKJII0YATE IPO-
BOJIa — B 30HE MOKPBITU Balll KOMIIbIOTEP WX MOOMIBLHOE YCT-
POMCTBO CO BCTPOEHHBIM YHUIIOM KM MOJEMOM CAMOCTOSTEIbHO
HaligeT ceTh. OT0 moxosxe Ha WiFi, HO 30HY JelicTBUA HEBO3MOYKHO
cpaBHUTH: A1a WiFi — aTo0 JIoKaIbHASA CETh, OrpaHUUYeHHAA Mac-
mrabom odrica man Kade, a gasa Mobile WiMAX — mesiii ropox!

(«Mup 6ecnpog8o0HbLX MeXHOL02ULL»,
www.asusrouter.ru)
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LANGUAGE FOCUS 26

PREDICTIONS 2:

FUTURE PERFECT AND IT IN SUBJECT POSITION

We use the Future Perfect to predict actions which will be com-
pleted before a particular time in the future. It is often used with
time expressions such as by 2030, before the end of the century.

Example:

By 2015 scientists will have developed active contact lenses.

We can vary the strength of our predictions using the cer-
tainty verbs studied in Unit 22 instead of will.

Example:

By 2030 geneticists may/might/could have created the first
biologically optimized humans.

We can also make predictions using it in subject position when
the true subject of the prediction is a that clause.

Example:

It’s likely that computers will be used to develop other faster
computers.

It’s possible that we’ll work from telework centers in future.

16. Make predictions for 2020 for each of the following us-
ing the methods studied here. You may wish to use these verbs:

develop, disappear, increase, replace, take over

1. the Internet 6. money

2. shops 7. machine intelligence compared
to human intelligence

3. monitors 8. computing power

4. keyboards 9. teleworking

5. interfaces 10. speech recognition

17. Write sentences similar in meaning to each of these pre-
dictions with it in subject position.

Example:

Idon’t think we’ll use cable connections in future. (unlikely)

It’s unlikely that we’ll use cable connections in future.

1. Idon’t think we’ll replace teachers with robots. (unlikely)
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2. We may well have electronic chips in our bodies. (prob-
able)

3. Computers could easily be used to develop other comput-
ers. (likely)

4. I’m almost sure we’ll replace the CRT monitor in the next
few years. (highly probable)

5. There’s a chance we’ll develop alternatives to silicon. (pos-
sible)

6. I really don’t think we’ll have replaced the motor car be-
fore 2020. (very unlikely)

7. Doctors may be able to operate on patients at a distance.
(quite likely)

8. I’m definite we’ll have more virtual personalities on the
Web. (certain)

9. We might adopt Bluetooth as a standard for wireless ap-
plications. (possible)

10. I’m sure we won’t use magnetic tape. (certain)
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ANSWERS TO QUIZZES

QUIZ 1

1.b — correct

Dale Dougherty, a publisher from O’Reilly Media (founded
by Tim O’Reilly), coined the term Web 2.0 in 2004 during a
joint conference held with MediaLive International. Although
Dougherty was probably just doing his job, he managed to set off
a firestorm of debate — no one completely agrees on what Web 2.0
actually means.

2.b — correct

In September 2005, about a year after the term Web 2.0 was
coined, Tim O’Reilly posted a blog entry in which he gave his
thoughts on the subject. On top of using the Web as an applica-
tions platform and employing new methods for distributing
information, Web 2.0 allows for the democratization of the
Internet.

3.a — correct

Web 1.0sites are generally static, meaning they may contain
useful information, but there’s no public interaction. With
comments and updates, Web 2.0 sites may change several times
a day.

4. c — correct

Most official online encyclopedias, unlike online wikis that
include user-generated content, are considered Web 1.0 because
they are fact-checked, edited and attributed to a specific author.
Online bookstores like Amazon.com and social networking sites
like Facebook.com fall under the umbrella of Web 2.0 because of
the interaction the sites allow.
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5. ¢ — correct

In 1990, Tim Berners-Lee developed the hypertext transfer pro-
tocol (HTTP), the backbone of the World Wide Web. HTTP is sim-
ply the set of rules Web browsers use to interpret Web documents.

6. a — correct

Although it may be easy to confuse HTTP and HTML — espe-
cially since they both have the word hypertext in their names —
they mean two different things. Hypertext transfer protocol
(HTTP) is the set of rules Web browser use to communicate with
each other, while hypertext mark-up language (HTML) describes
to your Web browser how a page should look.

7.b — correct

The Internet is technically a network of a wide variety of
networks. These networks connect to each other in different con-
figurations, which gives you several different types — your
school may have a specific network, for instance, while satellites
and cell phones have their own networks. All of them are consi-
dered part of the Internet.

8. a — correct

The World Wide Web uses hypertext to access several types
of information over the Internet — browsers like Internet Ex-
plorer, Firefox and Safari interpret HTML in order to display
text, images and videos on our computer screens.

9.b — correct

The Web is the most popular way of accessing the Internet,
but it isn’t the only system we can use. It’s possible to access the
Internet without using HTTP with e-mail or instant messaging.

10. b — correct

In 1958, soon after the Soviet Union launched Sputnik, the
world’s first satellite, Dwight D. Eisenhower started the Ad-
vanced Research Projects Agency (ARPA) to increase U.S. tech-
nological advancements. By 1969, the first ARPANET network
connection was launched — it crashed, but after the second try,
the network that would become the Internet was born.

QUIZ 2

1.b — correct
Yes, we’re already opening up that can of worms. But no, it’s
not true — nor is it true that Gore ever made the claim.
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2.a — correct

According to Advanced Micro Devices, 1.5 billion people —
or about a quarter of the world — have Internet access.

3. ¢ — correct

At the end of the first quarter of 2009, there were 180 mil-
lion domain names. Quick — how many can you name?

4.b — correct

All false, actually. The network was ARPANET, it was 1969,
and the schools were Stanford and UCLA.

5. ¢ — correct

It was the Nokia, but it didn’t really catch on because of
its price and the fact that networks weren’t quite developed
enough yet.

6. — correct

True — but it was only about a year before Netscape Naviga-
tor came along and took over.

7.a — correct

Yep. March 10 was the day the NASDAQ reached its peak,
and it was a long slide downhill after that.

8. ¢ — correct

Yep, it’s called «Green Dam» software, and it blocks pornog-
raphy and any sites that are critical of the Chinese government.
All Chinese PCs sold after July 1, 2009, will have it.

9. a — correct

True. Don’t ask us how they figured it out — or how much
time we’ve spent cyberslacking.

10. b — correct

Yeah, that was lame. But admit it — it worked back when
you first got on the Internet back in 1996!

QUIZ 3

1.a — correct

A print server isn’t necessary for a basic home network. It
requires more than one computer, hardware and software to co-
ordinate the exchange of information and a path for the informa-
tion to follow from one computer to another.

2.b — correct

A router is responsible for directing traffic among connected
devices in both wireless and Ethernet home networks.
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3. a — correct

Firestormisn’t areputed creator of software-based firewalls.
McAfee and Symantec are, however, and you can download free
firewall protection as well as buy advanced security options from
them.

4.a — correct

The terms Ethernet network and wired network may be used
interchangeably. Essentially, Ethernet networks are called wired
networks because they require cables to transfer information from
one device to another within the network.

5.b — correct

A network interface card or NIC is necessary for connecting
just two computers. Run a cable between them (like the commonly
used Category 5 Unshielded Twisted Pair, or UTP) and presto:
You’ve got a home network.

6. a — correct

Wired networks are fast and fairly secure, but they’re not
necessarily cheap. The cost of cable adds up quickly. The more
computers you have and the farther apart they are, the higher
the cost of your network.

7.c — correct

The biggest selling point of wireless networks is that they’re,
well, wireless. Multiple — but not infinite — computers can share
the connection as long as they all have abuilt-in wireless card or a
plug-in wireless adapter.

8.b — correct

Media Access Control (MAC) address filtering and Wired
Equivalency Privacy (WEP) are both types of wireless security
options. While MPA is not, another option is Wi-Fi Protected
Access (WPA).

9. ¢ — correct

A range extender (or repeater) can help you achieve greater
coverage with your wireless router. Depending on the size and
shape of your home, as well as the range of your router, you may
need to add one of these to your network.

10. b — correct

WEP isn’t as secure as other wireless security options. If
you use WEP in your network, you can enhance security by add-
ing Temporal Key Integrity Protocol (TKIP) to your operating
system.
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QUIZ 4

1. ¢ — correct

The Bluetooth networking standard is basically a set of rules
for radio frequencies and communication. When you buy a
Bluetooth earpiece for a phone, you’re simply buying a device
that knows how to use the standard.

2.b — correct

Harald Bluetooth Gormson ruled Denmark in the late 1900s.
The Bluetooth standard was named for him to honor Nordic con-
tributions to communications technology.

3. a — correct

Bluetooth shares its part of the radio spectrum with indus-
trial, scientific and medical devices, also known as ISM devices.

4.a — correct

Just like WiFi, cell phones and car radios, Bluetooth uses
radio waves to communicate. Bluetooth speakers don’t make your
cell phone ring because these devices use different radio frequen-
cies.

5.b — correct

The short range of Bluetooth signals make them perfect for
handling communications between a phone and an earpiece or a
computer and a set of speakers. This also cuts down on the amount
of required power.

6. a — correct

Each device in a Bluetooth network switches back and forth
among 79 random frequencies. This makes it unlikely that your
baby monitor, which uses the same part of the radio spectrum,
will horn in on your GPS receiver.

7.a — correct

Communicating Bluetooth devices establish a network known
as a piconet. A piconet might be as small as the distance from
your earpiece to the belt clip for your phone. Or, it may stretch
from the base station in your kitchen to the cordless phone hand-
set in your living room. If your GPS chimes in, the other devices
will ignore it — it’s not part of the network.

8.b — correct

One of the big benefits of Bluetooth is its ability to make
connections automatically, but this can also present a security
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risk. By putting a Bluetooth device in non-discoverable mode,
you’re keeping it off the radar of strange devices.

9. — correct

Bluetooth transmissions are always on the move. Their con-
stant jumping from frequency to frequency is what keeps them
from disrupting each other and with non-Bluetooth devices.

10. b — correct

Bluebugging lets someone take over another phone remotely.
Once a bluebugger has gained access to a phone, he or she can use
it to place calls or send text messages.

QUIZ 5

1. ¢ — correct

Wi-Fi is also referred to as 802.11 networking. No matter
what you call it, it’s pretty flexible as far as Internet connections
go: It requires no wires.

2.b — correct

Like cell phones, TVs and radios, a wireless network uses
radio waves to transmit signals. Communication across wire-
less networks is pretty comparable to two-way radio communi-
cation.

3. ¢ — correct

A wireless router includes an adapter that decodes the data
that’s transmitted in radio waves by an adapter’s antenna.

4.b — correct

WiFiradios transmit signals at 2.4 GHz or 5 GHz. These high
frequencies allow the signal to carry more data.

5.b — correct

802.11cisn’t used as a networking standard — but 802.11a,
802.11Db, 802.11g and 802.11n are used.

6.b — correct

The slowest and least expensive networking standard is
802.11b. It transmits in the 2.4 GHz frequency band of the
radio spectrum and carries up to 11 megabits of data per se-
cond.

7.b — correct

All three of these standards use OFDM, a coding technique
that splits signals into sub-signals before they reach a receiver to
reduce interference, but 802.11a was the first.
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8.b — correct

The wireless standard used for WPANs is 802.15 — it’s also
commonly used for Bluetooth technology.

9. a — correct

Wireless adapters plug into USB ports and PC card slots. Most
new laptops have built-in wireless adapters. If you’ll be accessing
a wireless network with your desktop, you can insert an adapter
into the PCI slot inside the computer’s case.

10. ¢ — correct

Routers use channel by default — if youlive in an apartment
complex and your neighbors are using this same channel, you can
sometimes get some interference. In addition to changing the
channel, other settings you may wish to change include the name
of your network and your router’s security options.
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SOME OPENING PHRASES
WHICH CAN HELP YOU
WITH YOUR SUMMARY

o The title of the text (article, paper) is ... .

e The author of the text (article, paper) is ... .

® The text can be divided into ... ( three, four ...) logical parts.

o The text (article) is about ... .

o The text (article) deals with the problem of (the issue of) ... .

® The text / article under review ... (gives us a sort of informa-
tion about ...)

® According to the text (article) ... .

o At the beginning (of the text, article) the author describes ...
(dwells on ... ; explains ... ; touches upon ... ; analyses ... ;
comments ... ; characterizes ... ; underlines ... ; reveals...;
gives account of ... ).

o In the first part the author tells the reader about ... .

e The article begins with the description of ... , areview of ... .

o The article opens with ... .

o It is clear from the text (article) that ... .

e Among other things the text (article) raises the issue of ... .

® The problem of ... is of great importance.

e Then (after that, further on, next) the author passesonto ... .

o It further says that ... .

e The author gives a detailed (thorough) analysis (description)
of ...

® The author goes on to say that ... .

® One of the main points to be singled out is ... .

o Great importance is also attached to ... .
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® The author describes ... .

o The author suggests the idea of ... .

e The author underlines the fact that ... .

o The author (he) draws our attention to the fact that ... .

® We shouldn‘t forget that ... .

o The author shares his opinion that ... .

o The author’s point of view on this problem is ... .

® The author wants to point out (that) ... .

o Finally, the author comes to the conclusion that ... .

o To finish with, the author describes ... .

o At the end of the article the author draws the conclusion
that ... .

e The author sums it all up by saying ... .

o In conclusion the author ... .

o I think that (I’m sure that) ... .

<337



10.

11.

12.

13.

LIST OF WEB-LINKS
AND BIBLIOGRAPHY
FOR FURTHER READING

. Nudopmanuonnsie Texnosoruu. — URL : http://information-techno-

logy.ru.

. Mup 6ecupoBogubix Texuosoruit. — URL : http://www.asusrouter.ru
. Onugep, B. I'., Oaugep, H. A. Komnsiorepssbie cetu. [IpuHIUNG, TexX-

HOJIOTUH, IIPOTOKOJIEI : YUeOHUK IJis By30B. — 3-e uag. — CII6. : [Turep,
2006. — 958 c. : mi.

. Bialoglowy, M. Bluetooth security review // Security Focus. — 2005. —

URL : http://www.securityfocus.com/infocus/1830 (July 14, 2008).

. Boeckner, K., Brown P. Ch. Oxford English for Computing. Oxford :

Oxford University Press, 1996.

. Bogatin, D. Google CEO’s new paradigm: ‘cloud computing and adver-

tising go hand-in-hand’ // ZDNet. — 2006. — URL : http://blogs.
zdnet.com/micro-markets/?p=369 (March 11, 2008).

. Borisov, N. (In)Security of the WEP algorithm / N. Borisov, I. Gold-

berg, D. Wagner. // Berkeley University. — URL : http://www.isaac.
cs.berkeley.edu/isaac/wep-faq.html (February 10, 2007).

. Borisov, N. Security of the WEP algorithm / N. Borisov, I. Goldberg,

D. Wagner // Berkeley University. — URL : http://www.isaac.cs.
berkeley.edu/isaac/wep-faq.html (August 7, 2008).

. Brieger, N., Pohl, Al. Technical English : Vocabulary and Grammar.

Andover : Summertown Publishing, 2006.

Broadcom. Securing Home Wi-Fi Networks : A Simple Solution Can
Save Your Identity. — 2008. — URL : http://54g.org/pdf/Wireless-
WP200-RDS.pdf (May 18, 2005).

Brodkin, J. IBM unveils ‘cloud computing’ // Network World. —
Nov. 19, 2007. — Vol. 24, Iss. 45. — Pg. 10.

Broida, R. Stop Internet poachers from stealing your Wi-Fi. // Net-
work World. — 2009. — URL : http://www.networkworld.com/news/
2009/012709-stop-internet-poachers-from-stealing.html (April 18, 2009).
Brown, M. Comparing traditional grids with high-performance com-
puting // IBM. — June 13, 2006.

-338-



14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Carr, N. World Wide Computer is on horizon // USA Today. — Febru-
ary 25, 2008.

Center for the Digital Future. Annual Internet Survey by the Center
for the Digital Future Finds Shifting Trends Among Adults About the
Benefits and Consequences of Children Going Online. // USC Annenberg
School. — 2008. — URL: http://www.digitalcenter.org/pdf/2008-
Digital-Future-Report-Final-Release.pdf (April 29, 2009).

Center for the Digital Future. Web Insight 6 : Time spent watching TV
or using the Internet by those under 18 in your household // USC
Annenberg School. — 2007. — URL: http://www.digitalcenter.org/
pages/Archive content.asp?intGloballd=9&intTypeld=1 (April 29,
2009).

Collin, S. M. H. Dictionary of Computing. — 5th ed. — London : Bloom-
sbury Publishing Plc, 2004.

Computer History Museum. Computer Pioneer Robert Kahn with Ed
Feigenbaum // YouTube. — 2007. — URL : http://www.youtube.com/
watch?v=t3uTKs9XZyk (April 23, 2010).

Congressional Digest. Internet History : From ARPANET to Broad-
band. — February 2007. — Pp. 35-37, 64.

Coyle, K. The Technology of Rights : Digital Rights Management. Based
on a talk originally given at the Library of Congress, Nov. 19, 2003. —
URL: http://www.kcoyle.net.drm_basics.pdf (January 10, 2007).
Downing, D. Dictionary of Computer and Internet Terms / D. Downing,
M. M. Covington. — 10th ed. — New York : Barron‘s Educational Se-
ries, Inc., 2009.

Fackler, M. In Korea, a Boot Camp Cure for Web Obsession // New York
Times. — Nov. 18, 2007. — URL : http://www.nytimes.com/2007/11/
18/technology/18rehab.html (April 29, 2009).

Foster, I., et al. The Anatomy of the Grid // The Globus Alliance. — 2001.
Foster, I., et al. The Physiology of the Grid // The Globus Alliance. —
2002.

Geier, J.802.11 WEP : Concepts and Vulnerability // Wi-Fi Planet. —
2002. — URL: http://www.wi-fiplanet.com/tutorials/article.php/
1368661 (August 6, 2008).

Glendinning, E. H. Oxford English for Information.

Technology / E. H. Glendinning, J. McEwan. — Oxford : Oxford University

27.

28.

29.

Press, 2002.

Grid Computing Info Centre. — URL : http://www.gridcomputing.
com.

Hallberg, J. Bluetooth positioning / J. Hallberg, M. Nilsson, K. Syn-
nes // Lulee University of Technology : Centre for Distance-span-
ning Technology, Department of Computer Science and Electrical
Engineering. — URL : http://media.csee.ltu.se/publications/2002/
hallberg02bluetooth.pdf (July 21, 2008).

Haskin, D. FAQ :802.11n wireless networking // Computerworld
May. — 2007. — URL : http://www.computerworld.com/action/ar-
ticle. do?command=printArticleBasic&articleld=9019472 (February
10, 2007).

<339~



30.

31.
32.
. IBM. IBM Introduces Ready-to-Use Cloud Computing // IBM. —
34.
35.

36.

37.
38.

39.

40.

41.

42.

43.

44.

45.

46.

47.
48.

49.

Hauben, R. From the ARPANET to the Internet // Columbia Univer-
sity. — 1998. — URL: http://www.columbia.edu/~rh120/other/
tepdigest_paper.txt (April 26, 2010).

Hickins, M. Cloud Computing Gets Down to Earth // eWeek. — Janu-
ary 21, 2008. — Pg. 14.

Howstuffworks. — URL: http://www.howstuffworks.com.

2007. — URL : http://www-03.ibm.com/press/us/en/pressrelease/
22613.wss (November 15, 2007.).

IEEE. IEEE 802.16 Backgrounder //IEEE. — 2002. — URL : http://
ieee802.0org/16/pub/backgrounder.html.

IEEE. IEEE 802.11 //IEEE. — 2002. — URL : http://standards.
ieee.org/getieee802/802.11.html (July 30, 2008).

IEEE. IEEE Standard for Information technology — Telecommunica-
tions and information exchange between systems — Local and metro-
politan area networks — Specific requirements. — 2008. — URL : http:/
/standards.ieee.org/getieee802/download/802.11-2007.pdf.
Information Sciences Institute. Internet Protocol. — 1981. — URL:
http://www.ietf.org/rfc/rfc791.txt (April 26, 2010).

IrDA. IrDA Data Specifications. — URL : http://www.irda.org/dis-
playcommon.cfm?an=1&subarticlenbr=69 (July 30, 2008).

IT Week. Grid computing expandsitsreach. // IT Week. — Dec. 17, 2007.
Joseph, J.Grid Computing. / J. Joseph, C. Fellenstein. // IBM Press. —
2004.

Kane, B.IrDA. // SearchMobileComputing. — 2007. — URL : http://
searchmobilecomputing.techtarget.com/dictionary/definition/214041/
IrDA.html (July 30, 2008).

Kay, R. Open Grid Services Architecture // Computerworld. — Nov. 5,
2007. — Vol. 41, Iss. 45. — P. 36.

Lane, Ch. Should overuse of the Internet become a mental disorder? //
Psychology Today Blog. — 2009. — URL : http://blogs.psychology-
today.com/blog/side-effects/200903/should-overuse-the-internet-be-
come-mental-disorder (April 29, 2009).

Lange, P. WiFi Update // PC Update Online. — 2004. — URL : http://
www. melbpc.org.au/pcupdate/2404/2404article6.htm (February 10,
2007).

Larkin, E. WinHEC : Gates on Mobile Computing, Home Networks,
Windows Server // Today@PC World. — 2007. — URL : http://blogs.
peworld.com/staffblog/archives/004390.html (January 10, 2007).
Leary, A. Wi-Fi cloaks a new breed of intruder. // St. Petersburg
Times. — 2005. — URL : http://www.sptimes.com/2005/07/04/State/
Wi_Fi_cloaks_a_new_br.shtml (April 20, 2009).

Lohr, S. Cloud Computing and EMC Deal // New York Times. — Feb. 25,
2008. — Pg. C6.

Lohr, S. Google and I.B.M. Jon in ‘Cloud Computing’ Research // New
York Times. — Oct. 8, 2007. — Pg. C 8.

Lohr, S. I1.B.M. to Push ‘Cloud Computing’, Using Data From Afar //
New York Times. — Nov. 15, 2007. — Pg. C 7.

+340-



50.

51.

52.

53.
54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

Lorek, L. A. Computer downtime rising up to work on world’s prob-
lems // San Antonio Express-News. — Feb. 12, 2005. — Pg. 1 K.
Markoff, J. An Internet Critic Who Is Not Shy About Ruffling the Big
Names in High Technology // New York Times. — Apr. 9, 2001. —
Pg.C6.

Marks, J. Check your English Vocabulary for Computers and Infor-
mation Technology. — 3d ed. — London: A&C Black Publisher Ltd,
2007.

McAllister, N.Server virtualization // InfoWorld. — Feb. 12, 2007.
MonsterGuide.net. How to tell if someone is stealing your Wi-Fi. —
2009. — URL : http://monsterguide.net/how-to-tell-if-someone-is-
stealing-your-wifi (April 19, 2009).

Mosteller, R. 3 Reasons Moms Are Addicted to the Internet // Pa-
renting.com. — 2009. — URL: http://www.parenting.com/article/
Mom/Work—Family/3-Reasons-Moms-Are-Addicted-to-the-Internet
(April 29, 2009).

Musil, S. Michigan man dodges prison in Wi-Fi theft // CNET.com. —
2007. — URL : http://news.cnet.com/8301-10784_3-9722006-7.html
(April 17, 2009).

Naone, E. Computer in the Cloud // Technology Review. — 2007. —
URL : http://www.technologyreview.com/Infotech/19397/?a=f (March
12, 2008).

New Millennium Research Council. Not in the Public Interest — The
Myth of Municipal WiFi Networks. — 2005. — URL : http://www.new-
millenniumresearch.org/archive/wifireport2305.pdf.

Opus, O. What is IPv6? — URL : http://www.opusl.com/ipv6/what-
isipv6.html (April 27, 2010).

Parizo, E. B. Replacing your T1 with nothing but air //SearchMo-
bileComputing. — 2003. — URL : http://searchmobilecomputing tech-
target.com/qna/0,289202,sid40_gci896772,00.html.

Penenberg, A. L. The Fight over Wireless // Slate. — 2005. — URL:
http://www.slate.com/id/2128632/.

Pogue, D. Bluetooth and the end of audio wiring // New York Times. —
2007. — URL: http://www.nytimes.com/2007/08/16 /technology/cir-
cuits/16pogue.html?scp=1&sq=bluetooth&st=cse (July 14, 2008).
Publishing, S. Web Services and Stateful Resources. — 2006. —
URL : http://www.devarticles.com/c/a/Web-Services/Web-Services-
and-Stateful-Resources/ (March 12, 2008).

Regan, K. Ten Scary Things About Home Networks, Part 1 // Tech
NewsWorld. —.2007. — URL : http://www.technewsworld.com/
story/55882.htm (January 10, 2007).

Regan, K. Ten Scary Things About Home Networks, Part 2. // ECom-
merce Times. — 2007. — URL: http://www.ecommercetimes.com/
story/65022.html (January 10, 2007).

Rist, O. The Grid Takes Over // PC Magazine. — Jan. 2008. — Vol. 27,
Iss. 1/2. —P. 81-82.

Schell, B. Webster‘s New World™ Hacker Dictionary / B. Schell,
Cl. Martin Cl. — Indianapolis, IN : Wiley Publishing, Inc., 2006.

+341-



68.

69.

70.

71.

72.

73.

74.

75.

76.

7.
. WiFiNet News. — URL : http://www.wifinetnews.com/ (July 30, 2008)
79.

80.

81.

Shaw, K. The future of IT? It’s not all bad news, Nick Carr says //
Network World. — 2008. — URL : http://www.networkworld.com/
chat/archive/2008/011008-nick-carr-it-jobs.html.

Skerrett, P. J. Future Computers : The Teraflops Race. // Popular Sci-
ence. — March 1992. — Pg. 50.

Snyder, J. Explaining TKIP /J. Snyder, Th. Rodney // Network
World. — Oct. 4, 2004. — URL : http://www.networkworld.com/re-
views/2004/1004wirelesstkip.html (Faberury 10, 2007).

Stankovic, J. A. Wireless Sensor Networks for In-Home Healthcare :
Potential and Challenges. — Department of Computer Science, Uni-
versity of Virginia. — URL : http://www.cs.virginia.edu/papers/
wlsn_health HCMDSS05.pdf (September 9, 2007).

The TCP / IP Guide. TCP / IP dynamic host configuration protocol
(DHCP). — URL: http://www.tcpipguide.com/free/t_TCPIPDynamic
HostConfigurationProtocolDHCP.htm (April 18, 2009).

THINK project. A Technical History of the ARPANET // The Univer-
sity of Texas at Austin. — URL : http://userweb.cs.utexas.edu/users/
chris/nph/ARPANET/ScottR/arpanet/index.htm (April 26, 2010).
USB. Introducing Certified Wireless USB From the USB-IF. — URL:
http://www.usb.org/developers/wusb/About_ WUSB_FINALS5.pdf
(July 30, 2008).

Ward, M. Troubled times for home networks // BBC News. — Aug. 21,
2007.

Whiteford, S. Bluejacking ‘a harmless prank’ // ITWeb. — 2003. —
URL : http://www.itweb.co.za/sections/telecoms/2003/0311251150.
asp?S=Cellular&A=CEL&O=FRGN (July 14, 2008).

WiFi Alliance. — URL : http://www.wi-fi.org/ (July 30, 2008).

Wilson, J. M. The Next Generation of Wireless LAN Emerges with
802.11n // White paper : Intel Communications Technology Lab. —
2004. — URL: http://www.intel.com/technology/magazine/commu-
nications/wi08041 (Janury 10, 2007).

Woltr, Ch. New Orleans, BellSouth in Wi-Fi VoIP Tussle // New Te-
lephony. — 2006. — URL : http://www.newtelephony.com/news/
63h2284939.html.

Woodward, M. Bluetooth phones have cavities // Ars Technica. —
2004. — URL:: http://arstechnica.com/news.ars/post/20040205-3376.
html (July 14, 2008).

+342-



CONTENTS

Section one

THE INTERNET

[ 2 8
Unit 1 .o i i e e e e e e e 10
=5 < 2 PN 10
Thelnternet.........ccviuiiitiiiiinniiiiiinennnennn 10
Part 1. How does the Internet work? .................. 10
=3 o P 11
Languagefocus 1 ......cvutiiitinninnninneennnennnnns 15
British and American English ....................... 15
Unit 2 .o et e e e e 18
Part 2. A Matter of Protocols ....................... 18
EXOrCiSeS ¢ v vttt ittt i et e et e e 19
Languagefocus 2. ....c.ciiiiiiiii i ennnnnnnas 24
Contextual reference ..........covviiiennnennnenn. 24
Unit 3 .ot i i e e e e e e, 27
Part 3. Packet, Packet, Who’s Got the Packet? ......... 27
EXOTCISES &t tttiit ettt ittt ettt e 28
Languagefocus 8 ......covitiiiiiitinni it 33
Word formation: Prefixes ........ccvvieinneennnenns 33
QUIZ 2 . i e e e e e e e e 38
Unit 4 .. e e e et e e 40
=34 2 PP 40
Internet Infrastructure............ ..., 40

Part 1. Introduction to the Internet
Infrastructure ......... ... i, 40



Part 2. The Internet: Computer

Network Hierarchy.........coviieiiinnnnnneennn. 40

D) e i TN 42
Language focus 4 ... .cvviiit ittt 47

Word formation: Suffixes .............. ..., 47

Unit D .o i e e e e e 51
Part 3. The Function of an Internet Router ........... 51

Part 4. Internet Backbone ......................... 52

D e Nl T PPt 53
Language focus 5. .. .civviii ittt it 58
Organizing information ........................... 58

Unit 6 ... e e e e e 62
Part 5. Internet Protocol: IP Addresses .............. 62

Part 6. Internet Protocol: Domain Name System ....... 63

e Nl T3 T PPt 64
Languagefocus 6 .....cvvviiiietnnnnnnnneeennnnnnnas 69

Time SEQUENCE . ¢ v vttt v ettt ee e e ennennneennns 69

Unit 7 . e e e e e 73
Part 7. URL : Uniform Resource Locator ............. 73

EXeTCiSeS & v v tiiii it i ittt e i it e e 75
Language focus 7. ... .ovvinn ittt iiiiienennens 81
Listing ...ttt i e i e e 81

Unit 8 .ot i e e e e e e 83
Part 8. Internet Servers and Clients ................. 83

Part 9. Portsand HTTP ..ot 83

EXeTCiSeS & vt ittiii ittt ittt i it e e 84
Languagefocus 8 ... .o ittt ittt i it e e 90

Giving examples ... oot iii ittt it e e 90

Section two
THE ETHERNET

QUEZ B . ot e e e e e e 94
Unit O .o e e e e e e 96
TheEthernet ...ttt 96

Part 1. Introduction to Ethernet .................... 96

Part 2. Why Network? ......... ..., 96

Part 3. Local Areavs. Wide Area..........covueunn.. 97

D) e o TN 98
Language focus 9. ....ccvviiiiiiiiiiiiiii it 103

The passive VOICE ... vvvtvninninnieinnennnennnnn 103

Facts and processes .........oiviiiieeinnnnnnnennn 104

Events . ..o e e e 105

Unit 10 . ..ot i e e e e e e e e 107
Part 4. The Ethernet ............ ... .. 107

Part 5. EthernetBasics ..............ciiiiea.... 108

Part 6. Ethernet Terminology .................ou... 108

+344-



EXeTCISES &t ittt ittt ittt i i e i e 109

Languagefocus 10 ... ....cciiiiiitinnnnnneeeennnnnns 114
Explanations and definitions....................... 114
Unit 11 ..o i it e e e e e e e 117
Part 7. Ethernet Medium . ................ ...t 117
Part8.CSMA /CD ...ttt ittt it i e 118
Part 9. Collision Detection....................oo... 118
Exercises . ..ot e 120
Languagefocus 11........0iiritiiinnnnnnneeennnnnns 126
Causeandeffect .........coiiuiiiiiin i, 126
Unit 12 ..o i i it e e e e e e 130
Part 10. Limitations of Ethernet . ................... 130
Part 11. Network elements ........................ 130
Exercises . ..ovuiii i e 134
Languagefocus 12.. ...ttt ennnnnnns 141
Compound noun phrases. ........covueiieennnennnnn. 141
Unit 18 ..ot i e e e e e e 144
Part 12. Switched Ethernet ........................ 144
Part 13. Full-duplex Ethernet ...................... 145
Part 14. Ethernetor802.3? . ........c.civiiinnn... 145
EXOrCiSeS « v vttt ittt e e e e e 146
Languagefocus 18 .. ....cvviiiiiiininnniieeennnnnnn 153
If-Sentences . ...ouvviiii it 153
Unit 14 ..o i e e e e e 155
Part 15. Alternative Network Technologies:
Token Ring ....oviiitiiii ittt it iii e 155
Part 16. Alternative Network Technologies:
Asynchronous transfermode .. .............. .. 156
EXeTCiSeS « i tttii ittt ittt e i e i e 157
Languagefocus 14 . .....viiiiiiii it ennnnnans 164
ClassSifying . .ovtinni ittt ittt e inn e 164

Section three

THE SWITCH

1101111 2 1 J A N 168
LAN Switches .. vvviiii ittt it ittt e e 168

Part 1. Introduction to LAN Switches................ 168

Part 2. NetworkingBasics . .........cviiiiennnnn, 168

Part 3. Network Topologies ..........c.covvvuennn... 170

BXeTCISES « ittt ittt i ittt et i e e e e, 173
Languagefocus 15......0viiiiiiiiiiiiiiniienrnnnnnns 178
Functionof anitem ............. ... . .. 178

Unit 16 .. ..o i i e e e e e 180
Part 4. The Problem: Traffic ....................... 180

Part 5. The Solution: Adding Switches ............... 181

Part 6. Fully Switched Networks . ................... 182

<345~



EXeTCISES ¢ v vt ittt ittt ettt i e i e 184

Languagefocus 16........oiiitiinnnnineeeennnnnnns 191
TheGerund . ......cvvititiininieeeennnnnneeenns 191
Unit 17 . e e e e e 194
Part 7. Mixed Networks . ... ......coiiiiiiieen.. 194
Part 8. Routersand Switches....................... 195
Part 9. Packet-switching ................ ... ... ... 196
EXerCiSeS ¢ v vt ittt ittt i i e i e 197
Languagefocus 17 ......iiiiiiiiiniinnnieeennnnnas 203

Verbs + Object + Infinitive;
Verbs + Object + To-infinitive .. .................... 203
Unit 18 .. e e e e e 206
Part 10. Switch Configurations . .................... 206
Part 11. Transparent Bridging ..................... 206
Part 12. Redundancy ..........ovuueeevnnnnnnnennn 208
EXeTCISES & vt v ittt ittt ittt et et e e 209
Languagefocus 18 .. ... ...ciitiiitiiiiiiniinnnennnnn. 217
B 7= O 1= 217
Unit 19 .. i e e e e e 219
Part 13. BroadcastStorms . ...........coiiiiiin... 219
Part 14. Spanning Trees.........ccitiiiininneen.. 220
EXOrCiSeS « vttt ittt it e it e e e 223
Languagefocus 19 .......iiiiiiiiiniiniiiiinnnnnnnns 230
Relative clauses with a participle ................... 230
Unit 20 ..ot i e e e e e e 233
Part 15. Routers and Layer 3 Switching .............. 233
Part 16. VLANS ... iii ittt ittt iieeenennnns 234
Part 17. VLAN Trunking Protocol .................. 235
EXeTCISeS & vt v ittii ittt ettt e e 236
Languagefocus 20 . .....vviiiiiitiiiinneeeeennnnnas 244
WarningS ittt ittt i ettt i e 244

Section Four

WIRELESS NETWORKS

QUEZ A .ot e e e e e e e 248
Unit 2] .ot e e e e e e 250
=5 < 7 AP 250
Bluetooth . ..ottt i i e it 250

Part 1. Introduction to Bluetooth ................... 250

Part 2. Creating a Connection ...................... 251

Part 3. Bluetooth Operation........................ 252

EXeTCiSeS & vt tttit ittt ittt i i e e, 255
Languagefocus 21 . .....iiiiiiiiiiiiiiniiereennnann 263

Time clauses « v v v vniii ittt ittt e e e nnnnaeenns 263

Unit 22 . i e e e e e 265
Part 4. Bluetooth Piconets......................... 265



Part 5. Bluetooth Security ................ovuo... 266

EXOrCiSes ¢ v vttt e e e e 268
Languagefocus 22 ........i ittt innnnnnnnn 276
Predictions 1 : Certainty expressions ................ 276
QUIZ S .ottt e e e e e e 278
Unit 28 ..ot e et e e 280
=D N 280
AT N 280
Part 1. Introductionto WiFi ....................... 280
Part 2. What IsWiFi? .......... ... ... 280
EXercises .o ovv it e e 283
Languagefocus 28 . .....cciiiiiiiiiiii it 290
Givingadvice . ....vvtiiii it i i e e 290
Unit 24 ..o e e e e 292
Part 3. WiFiHotspots ...........ciiiiiiinn.. 292
Part 4. Building a Wireless Network . ............. ... 293
EXercises . oovv it e e 295
Languagefocus 24 . .....coiiitiintiin it 302
Requirements: need to, have to, must,
be + essential, critical .......... .. . i, 302
Unit 25 ..ot e e e e e e 305
I c3 G 2PN 305
WM A X Lottt it ettt i et e e e 305
Part 1. Introduction to WiMAX ................c... 305
Part 2. WiMAX Wireless Network .................. 306
ExXercises . ..ottt e 308
Languagefocus 25 . ...ttt ittt i e 315
Ability : can, could, beableto ...................... 315
Unit 26 .. ..ottt i i i e e e e e 317
Part 3. WiMAX CoverageandSpeed ................. 317
Part4. WiMAX Cost ...vvvivi it i i, 318
Part 5. WiMAX Technology at Home ................ 318
EXeTCiSeS & v ittt ittt ittt i i e e e 320
Languagefocus 26 ......cvviiiiiitinnnnnneeeennnnnnn 327
Predictions 2: Future perfect
and it in subject position ............ ... .. ..o .. 327
ANnSwersto QUIZZES .. ...oi it iiiitt ettt e i 329
Some opening phrases which can help you
withyoursummary ......... ... ...ttt 336
List of web-links and bibliography for further reading ............ 338

<347 -



Hamaanva Anamoavesna BECE[THHA
Baradumup IOpvesuy BEJIOYCOB

AHTJINNCKHAN A3bIK
I THRKEHEPOB KOMIILIOTEPHBIX CETEIL.
IIpodeccnonanbusbIil Kype

ENGLISH FOR NETWORK STUDENTS.
Professional Course

Yyebnoe nocobue

W3ananue BTOpoe, mepepaboTanHOe

3aB. pefaKIuel NHKeHEePHO-TeXHUUECKO
auteparypsl B. A. Mouceesa
Texuuueckuii pegaxrop U. I1. Pedvrkuna
KoppexTtop H. B. Yepesosa
ITogroroska nintocrpanuii E. B. Jlanycosa
Bepcrra M. H. Xemepeau
Brinyckatomuit O. 4. Cuuprosa

JIP Ne 065466 or 21.10.97
T'uruennueckuit ceprudurar 78.01.07.953.11.007216.04.10
or 21.04.2010 r., Beigan III'COH B CII6

HsnareascrBo «J IAHDb»
lan@lanbook.ru; www.lanbook.com
192029, Caukr-IleTepbypr, O61ecTBeHHEBIH 1EP., 5.

Teu./daxrc: (812) 412-29-35, 412-05-97, 412-92-72.
Becunarusrit 3BoH0K 1m0 Poccun: 8-800-700-40-71

ITognucauo B meuats 20.02.13.
Bywmara opcernasi. Tapuurypa lIkoasuas. @opmar 84x108 1/32.
ITeuats odcerHas. Yci. u. ja. 18,48. Tupax 1000 sk3.

Bakas Ne

OTHe‘{aTaHO B IIOJTHOM COOTBETCTBHUU
€ KaueCTBOM IIPe/{OCTABIEHHBIX ANAIO3UTUBOB
B OAO «M3parennscro-monurpaduueckoe npegnpustue «IIpasga Cesepa».
163002, r. ApxaHreabck, np. Hosropoackuii, . 32.
Ten./daxc (8182) 64-14-54; www.ippps.ru



