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The Practical Uses of Communications & Connectivity
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PANEL 10

How modems
work. A sending
modem franslates digital
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waves for ransmission
over phone lines. A
receiving modem frans-
lates the analog signals
back inlo digiial signals.

Digital
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Digitl
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|converts analog
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Modifying an ana-
log signal. A modem
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Top: The hequency of
wave cycles is allered
so that a normal waove
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more Fequent wave
within a given period
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The amplitude (heighi] of
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that @ wave of normal
height represents a |
and a waove of lésser
height represents a O
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57 nudumdoyanniivna Ingifiegvelnaldsady
#) dunuilsznda

= rA Yy = 9/ =y o1 = ar ¥ & A
AITARNBIDTUON U ’H'iE]ﬂTﬂﬂfﬂﬂMW’JM@ﬁﬂﬂ&ﬂui%ﬂmﬂﬂﬁﬂﬂﬂ114‘5311‘1]’6‘!’6?\’1‘51?16

Tumsdadaya s endunuilszuda
4" 9/ A; o
msdomsteyailuaugsie

amithszuudomsudszgadlunugste @y syuudiinaudalulia (Office automation)

ADNITANSTULIONAS TUMLI8UA99 N30n1 E-MAIL (Electronic mail)
msdomstoyaluilsznalng
o A = - 9 9 -: ¢ o ] Ao o~
Aansszuudeasvoilszmanelinnunigdmbhiududdy  wiwauiiviaa
A A ' 4 ar o s o 9 A a o
souio midemsuvalszma lnonazoains InsAnvindaszamalnoimining Insas 3
#lotindTeleshoping services  BIn3Anneguismdeyauazguilszinanassuhalsumea (

IDAR SERVICES) International database access and remote computing service Fuilunsde

A neunulszmanie
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& = o L4 B . . 4 ey 1
muaamsﬂ%‘lus:wimawﬂ (Communication lines) SwunIBas devemnnly

3 ¥TiAAaLl
I SIMPLEX OR ONE WAY dumsdauuuiiemadios du Jng Tnsvim

2 HALF DUPLEX OR EITHER WAY fionmsdwnuiiamalafiananila wu Ing

A f o <
vanoaladiIAny

3 FULL DUPLEX OR BOTH WAY m5iaauut 2 famdluanaonuszuuiides s

aedpmsuareduiumsdidoyn

SIMPLEX

One-way communication—
either send or receive.

_ HALF-DUPLEX I

S ———#" ' Communication aternates
- . betweeri send and recsive.

o FULLDUPLEX "

Communication can occu
both-dirgctions simultaneously.

31] 14.11 ﬂ'lsihsmﬂ?ﬁmsfm'faa‘ga
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Internet

E-mail: Exchange of
messages

Forums and News: Usenet
newsgroups for discussion

Research: Access to scientific
and government archives

Telnet: Access to more
powerful computers

Internet: the network of oll networks. Top: Nations with ful access to the Iniet,
worldwide computer network. Bottom: What's available thiough the Internet,

51 1412 madszgndldnuuesduneiiin

SwundEmsgsmudnyazmsiadoyn

I A5 AUUUYEIY (Parallel transmission) Wumisdadiugalunai@erdu

1 1
| 1
0 - > 4]
0 0

370 IT 105



2 M5ENTOYANLILBYNTY (Serial transmission) [Humsditoyafaziinluniiuim

101010 - > 0

10

010
1010
01010

101010

0 o 1 w o d
mnmm%'nnaamummauwumm%aga

1) MAMUUFUNUS (Synchronous transmission) (HuIBMsdsvoyantaaoilalag

aswapuAuduiuS 2 viiafe anudiuiveada (Bit synchronization) Miszaeuiiuim

SRUsENIlR  HazATINAURUTUBIFIONYTZ  (Character synchronization) Asznoufuily

o e
uaaﬂlummwmp

o d

Z)ﬂliﬁ'\‘llmﬂﬁ)ﬂﬂﬂuﬁ

4
(Asynchronous transmission) Sﬁmsﬁaﬁayauwﬁﬁ 1A DEN
oyalasnaiiuiiafiifonin START BIT Asumsdsyatoyavenimemamainiugady

e e

r 3t = 4 1
umsdatoyn unziiiinnuenyagamevssdioyaiioni1 STOP BIT

5

Asynchronous transmission

o Character Character
R ; « I
1 I |
Start Error Stop Start
bit check bit  bit
bit
Synchronous transmission
c‘:' 5‘9'1 iy e .
Caynch Charadter - Character
"~ bytes :

3‘1] 14.13 fl‘l‘.lﬁ'l!!.‘l—!ﬂﬂ'l'ld\‘l‘l?ﬂidﬁ

QF ar
AMUANHAUNUS
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How mulfiplexing works. With sending and receiving muliplexers,
several low-speed hansmissions may share a highspeed line: {botom)
phote of @ multiplexer.

Mainframe

First High-speed Second

mulliplexer line multiplexer

31 14.14 m3demsvayarnniadimanised

¥HuaUeImwdoa1s (COMMUNICATIONS LINKS)

= A =4 - | = § o =S o dy
sliavedmudomsinarwsiainmiunas lamuannlidde 113
»
1) WIRE PAIRS fimy mwowiiaiildmunnoniefondy TWISTED PAIR mogdindun
» [ ’
g Mlumsduserdu dadygiusuniuldie wumeiidenninsodInsdwd ldanw

uanoIAs dninnsamiurawgisnhmomiia
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2) COAXIAL CARLE gaflaunus )y umedoas it lasuaiion o doms 1o

[) = =y 1
Mziluldau Wnzia lusznuvonuszesIng (LaN)

Three types of wired communications channels. Tp: Twistedpair wire., This
type does nut protect well against electrical inlerference. Middle left
Coastal coble. This type is shielded against eleckical inedersnce. I olso
can carry mote data thon twisledpair wire. Middle right: When coaxial
coble 15 bundled logether, as here, it can cary mors than 40,000
Conversations at once. Bottom lefi: Fiberoptic cable. Thin glass shands
tansmit pulsating light instead of clectricity. These srands can carry com- @
puter and veice dale over long distances. ’

&y =
7l 1415 Madvesmodemadeya

= 3 i P as o3 '

3) FIBER OPTICS mwloudy mewliafiilumeididoyalddign dnuuziuum:

udrumwgennadnidnsas Tusadavuswesrinldnnamn 1 Alawasansneldly
1 o E] o 4 A A 9/ o
mrdaenfinils lld@nanillaslSuauamos

4) MICROWAVE TRANSMISSION  mydany Ty Tasidanasaesnada

aawinghlinawagunn  dundszdumeamannanuaieimavesddsddmmvedah:
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Tagdnanlumsiwaudeoima uaddlddnnqsze: 50 dlawas uadrszos Inadesilanil

mMudygu

Long-distance
i company
Long-distance L.ong-distance Long-distance

network o network company
:1

Long-distance

Leased Loeal
line telephane

Western "'Ic";:f;s bypass  company,
Teleport,
Interoffice
General
Widget Carp. etiera!
Western S l . Widget
les gnera C .
Sale Widger "?a Q. Wicget.
orp.
) Plant 2 Central @ General Elorp.1
Teleport Widget Corp. ant
Computer
Center
Eastern
Central Sales
Cable Tv

3V 14.16 msﬁamﬂ]’m&a&hummﬁﬂu

5) SETTELLITE TRANSMISSION ssuudeensimavidion iluiimsiiavedi
wilavos Ty TnsonlFandouduanuiimudygn ansodaidrzes nanhaauiino
ﬁ"mumumum'vguInnmﬂ'[uia‘é'mﬁﬂﬁtﬁmﬁuuﬁ'ns:uu511

_ dsuras s mannn Taonsidad lulnsndeedu

- i&’iJ'lJﬂTJLﬁUllﬁﬂ']'llfﬂ"lll”t‘iﬂiuﬂ"li?h!!‘l_lllﬂizinﬂ
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- SISz UUAMs INAUN UTZE N

A

- ilymiRgrduanulaesadesnmenn msmanuauiulinn
8) RADIO WAVE adauing nisduzdinnenoimauaunioeas lilfameninves
w3eaiy midiuegiuiidweinsds gleme anud my ng Tnssimi
1 »
7) Wiress iHunmsdomsuun1iene dnswannldnudail
. . . . =Y 1 d‘ <3 C;
- Specialized mobile radio (SMR) rflumimmimﬂﬁumq 2 me #lslusa
) P=} o el = ar as & ] ]
unng viesousign maiouszinnnanadudyyyudises dunsdemsgalu iilug
HA9UUUD Cellular
- Digital cellular  TDMA or CDMA (Time Division Multipple Access & Code
Division Multiple Access)
. N . < =) o HAq Yo a
- Personal communications services : N1SNINUMNOUNY Cellular N19H 83 1H
toondt msmaudlunisuTnsdnpus Digital wirless services 193 aavaasmausanas
wululasian
- Satellite based system : Lﬁumﬁ'ﬁnmunn Wireless ﬁﬁﬂ15ﬁ1ﬁuﬂﬂﬂgﬂﬁﬂﬁﬁ

= s [] d' L]
auanuisua luiaeg

r z

SB35 domastic
satellite To customar
location

Londsn

intelsat Atlantic
Satelilte

g
;

International Earth
Station st Goonhilly
or Madiey, England

58S international
sgrvice point

-

Irtarnational Earth Station
at Etam, WV

31l 1417 asdem s umanfien
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a1l 1418 msfemahumaiion

Communications Networks

1 A o sAq 9 A 1 A oy 1 o F] '
‘le]\‘i‘llfNﬂ’liﬁi’Jﬁ’li uaza1mnni-ﬂ1‘wmﬂiﬂmuﬂzuwnmmLﬂummumﬂummmw
o Bimzdiuvinadnaniovunalug U Wide Area Network (WAN) , Metropolitan Area

-3

Network (MAN). Local Area Network (LAN) Linﬂﬁﬁwmnﬂmmmm Communication
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M o=y et A ] 9/ Qs 1 ¥ e o 4".'-'5 s 4
Networks fla szuuasuiuneifeudsdhdrwiudigawInidwinie gunsalmidean

o femnsodemssynianiuld Taoldldsunsulszgndnazdoyaiwiu

Type of Networks

¢ W

Wide area network (WAN) duszuumievioszos lnafidoudaszuunouiinaasit
Krwfuu nrseudoszn a5z ISUTSY Tymnet | Telenet . Uninet . Intemet (s
seupdomsfiiudinaszes Inafudaunn sy Tnsdnilumsdedoya

Metropolitan Arca Network : (MAN) fumsifosainioswnouiamosnnanari

| VA e a - | 24 . 1 A ] 1
Hudedlngifisaidsznu so Alawaswieluileddua nisdemsludoslvgvas
s A

AauN MBS Nananasan Insimy 01w Wamoduloudmse Fiber optics w3aidluszun13

AGUA Cellular phone
Local Area Networks: iluszuumnsevwdiuyanaiIfusasdisnolussinstinu

ar

=1 cia Y] L 9 A o [} 14 = ] 9/
Wuidta nmidedeyaldmedemsiiiulany wu swgdnder smolaendoa tudu

& = - '
VYdAvOIAIOMNE

Sharing of peripheral devices
Sharing of program and data
- Better communications
Security of information

Access to database

Yilsianea (PROTOCAL)

: ) ) ] 4 A y : ' =S oo o o
Tus Taneoa vanota sudisunginua) lumisdemsdeyassrhanouiiumeinuaoununes

a o as o'
ﬁ?ﬂﬂﬂu“?lﬂﬂﬁ' numaTuuDa
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AN UM domitoyaszdesnimua lavauiauay

OSI = OPEN SYSTEM INTERCONNECTION
SNA = SYSTEM NETWORK ARCHITECTURE

CCITT = CONSULTATIVE COMMITTEE ON INTERNATIONAL TELEGRAPHY AND

TELEPHONY

Tasegilszunmeadoms

1) POINT TO POINT LINE M5A0e052HIN MO Uuaan AU 1aas Iatnsa

v
2) MILTI POINT LINE 2 1¥masnueanansqdiseamedeisulUdneninaed wuyi
FaaaUNUIZDUMUTeNS

Regional
processors

[ITETY]
IO

[EETT] SRR (S X Ew

3V 14.10 Tnssglindedne
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Personai
computer

Printer &

Perso na

computer

Copy machine d

Main compu_ter

31 14.20 w3evrdlulninouiuned

b
[=1

Types of LANSs : Client-Server & Peer to Peer 520U LAN fiAugMvedssuumse

iwey 2 Uszinnfa Client -Server 1A Peer to Peer

: o a . _
- Client - Server Hluszuy LAN Mlsznoudaelulasnoufiunoffimihiuiiy Client

a 3/ A = o A o g 3/ A A . F=) 1 B
N Server ﬂ%ﬂ‘iﬂiﬂﬂuﬂ’)lﬂﬂilﬂiBﬁﬁlﬂﬂﬂﬂﬁﬂﬁ‘uﬂyﬂﬁiﬂuﬂﬁ Requesting 13UI6N7)T Client
] Y = =y ' a_ . a LY Y ¥
uazinTeolaliuTn1Is15an 11 Servers A1 Server microcomputer 3xTMAIUNMITANI 1S
w%’wmﬂmauﬁ'sma{s’mﬁu Y File server , Printer server . Coommunication server , Database

4 - sel o =t o r A A

server (ATBNBURNIADIINIMINTTIN  Server szfillamrmannsogentuniosdug  szuy

¢ M a da e o & ’ .
FoHAITIAT o R 197U 11Re Novell's Netware operating system
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X [ & .o & A 1 & T w Y-S -
Peer to Peer (HunievinlsilnsnouniunesFuoudoiulaoarifunouniaosoe

redoos =) ' = ; ’ . r [} o A
Taguiiidn Server n30YwHiIAIINIQANTMUL Client server annsndnswiu 1D 25 150d

ol 1970 LANuastic , Localtalk (HuAu

11e14#T PC_ NETWORK (LOCAL AREA NETWOEK)

Huszuunfeveildfueguinainhain  enldeglummsduiunionmsioglnd
fu wu melumnineds mwlusasdninau lusdedudmialsanu msdedoyaidn
o = ] [ - a A
anuige uazilderawmades szumadevivszozlnd dwaadunuuaziiulszansamiv

o 9/ o 1 v a
s lunis l9gnseisneg s
TR - P N T PN - ) 4 o
szumns edefesduszoz Indlidefmiledinoun aneiniamumsuaolimilszuana
. ) - = ] 4 = | 1 P
WUDNTENY (Distributed Processing) AT lun1sAndsdsds nisfadossninamuiin
1 a1(Interconnected Workstations) 1¥T1lsunsuuazdoyasniuld Mdorianivasnineinsh

4 F
Wogs i -
e d - ] o . J &M
’JﬂQ‘lJﬁzﬁNﬂ'Uﬂﬂlﬂ‘iEl‘lﬂﬂﬂGNW'JWIfJ‘Sﬂﬁ
£ i . gt 9 . & ar : as
- ﬁmmsuamﬂauumaga HPINUUAZHU

- dosms i feyadionnudige awnsond 1y Wasualadluszuugdeyaldgndes

- doamautianis 1Fnuvesgiinsel INPUT/OUTPUT Aliammes iy

L 1  seide

e J . o . (-]
- mriannszuuRtuiiudidy - stvugwdoyaiusuunsznlddoyalimu
- aniidinfioga sz dngnn
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- aunsmdenszun1di - demquasnugunsaisauun
- dUnseis iy - ;inaemsinAlaaadi

- Twauden1d ldvaowila

- ldgudioyasunu

- ygoszuuiieanuldde

- Office automation

Qr ar

zuU LAN 9zilosndsznovfidnfyeiali

- NET WORK CABLE 32U LAN udiaz NODE lumsdeiuldmeomdindiuiu s1mgn
Aomegandn aneladniFun solouds

- 52U LAN vzdoaldfqunsaiariauasiiSeondy CABLE INTERFACE UNIT iilusaeinsel
flsguansinouiunes niidaas fudygenmenda

- NETWORK INTERFACE CARD agmulu SLOT vesneufinaesiiudiauaz iuiims
NFZUY LAN

- GATEWAY dhugrdinivesszuy weadsiusndludaszamnineuiiuasi dudanars
TumsidtenToesznin 2 szuuit mdoutuedu 5300 LAN fuszuu waN

- BRIDGE %30i380) ROUTER fhmihilfenseszun LAN mnnd 2 szuudhdeiu

pazilussnuiia@erdty Tunsaiassznine NODE 7l LAN assuniu
Ins931va33zuY LAN

Tassgduuuan STAR)  mssemusideyalugifiuuvesns iufelimudssennn
yaguinas@alndeziluguinimsdoyn  udazaowilezfimodedhiuguinme  luilns 4
mui'auﬁ'uﬁufué’mwﬁa%’ayaﬂ% Interface card vesamuilla@o Ainamwizanmdiiusi

TassgUuuyaun i RING) szliaowiideruiiuinay Coor) Tasanuiigativezde
Whaudiusn mbifusduouvesszuuumay ﬁ’ﬂynﬁﬁadm1usxuvﬁ%zﬁ1unﬂﬁmuﬁ 51

Y »
suutidamil leamuiiniiudeve i sz uu T
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sl & [ ("2 o r o s
Tasagduvutia (Bus) fimwdsdoyaidudoaSoninia  yraouiliauszaathiude

< q,: kY as YA 1 as !
uazmlmwnsaesiiavenialedie Teminaor Tassgtuunil @umedo azain Uszuda ud

frizuumaRanaranigaranata 1den

L
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L

uuglndia

. Twaandnveamsdomateya 2 viiade

i1 Work-groups computing HIod

. WOTLWHIANUUANN19TENIN Communication AU Communications

valimisiAan A1 Connectivity

. b [] oy o
. E-Mail 1‘1)’»11‘”6511{1151113'311'1]?”]611'“%61?)5

Fyguavnoauana i udyausutaonadiels

f177 Internet HUGDY

. 171 Intranet ‘HlJ'IUﬁQ

wisdwmsdoaisdeyassnitnouiome’ luszduuminodosGon......

10. 1191 LAN i1 WAN uanaiuogials

14. Topology V0iATRYADNR UMD WD VIR

o =2 =% - 1 o d'o ¢‘4 ch:' 5
. peRLenIstamsavevanaswunsznnTaonig luinsiia

o [ af o Seled e 3/
2. ﬂ?ﬂﬂﬁ@iuﬂ)ﬁﬁﬁﬂ’]uﬂ]ﬂyaﬁﬂﬁs$U3Jﬂﬂnwjlﬂﬂ53JﬂTuﬂﬂ$.hU'N

- WOFUWAINNUUANANTENIIN Client Server N1l Peer to Peer

&

15. Protocol Vi‘lﬂﬂﬁi

= 9 LY ad o ¥
16. madalunsdadoyanwudnmelinyiaos tsiha

17. AN Syncronous 1 Asynchronous transmission aniuotels
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