The requirements for Internet connection include the following:

+ Physical connection
« Logical connection
« Applications that interpret the data and display the information
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Connectivity Overview

« In early 1960s, modems were introduced to provide connectivity for dumb terminals to a
centrally based computer

« In 1970s, BBS allowed users to connect and post or read messages on a discussion board
« In 1980s, the transfer of files and graphics became desirable

« In 1990s, modem speed increased up to 56 kbps

+ |n 2000, high-speed services became desirable




| Command Prompt
C=“>ipconfig ~all

Windows 2888 IP Conf iguration

Host MName . -
Primary DNS Suffix -
Node Type . . -
IP Routing Enabled. .
WINS Proxy Enabled. .

Ethernet adapter Local Area Connection:

Connection—specific DNE Suffix
Description . . . . . . . . .
Physical Address. . . .
DHCP Enabled. . .
ﬂufucunflqulatlun Enahled
IP Address. . . . . . .
Subnet Hask - - .
Default Gateway

DHCP Server .

DNE Servers .

L L] L] L] [ ] L] | ] L]

Lease Obtained.
Lease Expires

thunder

: Hybrid
: Mo
: Ho

LNE18ATs Fast Ethernet Adapter Uersion 1.8

- B@-AB-CC-23-FE-48
: Yes
: Yes

172.168.1.18

- 955.255.955.@

192.168.1.1

: 192 .168.1.1

: 24.8.224.33

24 _@A.224_34

: Tuesday, January 87, 2001 18:56:19 AM
: Monday, Januwary 15, 2001 180:56:197 AM




C:\WINNT\System32\cmd.exe

Microsoft Windows 2000 [Version 5.00.21895]
<C> Copyright 1985-2000 Microsoft Corp.

C:\> ping 127.0.0.1

Pinging 127.0.0.1 with 32 bytes of data:

Reply from 127.0.0.1: bytes=32 time<lOms TTL=128
Reply from 127.0.0.1: bytes=32 time<lOms TTL=128
Reply from 127.0.0.1: bytes=32 time<lOms TTL=128
Reply from 127.0.0.1: bytes=32 time<lOms TTL=128

Ping statistiecs for 127.0.0.1:

Packets: Sent = 4, Received = 4, Lost = 0 (0% loss),
Approximate round trip times in milli-seconds:

Minimum = Oms, Maximum = Oms, Average = Oms

C:\>




Definition

Examples

Bit (b) Binary digit.a 1 or 0 1 1 On/Off, Open/Closed
+5 Volts or 0 Volts

Byte (B) 8 bits 1 8 Represent the letter "X" as
ASCII code

Kilobyte 1 kilobyte = 1024 bytes 1000 8,000 Typical Email = 2 KB

(KB) 10-page report = 10 KB
Early PCs = 64 KB of RAM

Megabyte | 1 megabyte = 1024 1 million 8 million | Floppy disks = 1.44

(MB) kilobytes = 1,048,576 bytes MBTypical RAM = 32
MBCDROM = 650 MB

Gigabyte | 1 gigabyte = 1024 1 billion 8 billion Typical Hard Drive = 40 GB

(GB) megabytes = 1,073741,824 or greater

bytes
Terabyte | 1 terabyte = 1024 gigabytes |1 trillion 8 trillion | Amount of data theoreti-
(TB) =1,099,511,627,778 bytes cally transmittable in

optical fiber in one second

* Common or approximate bytes or bits




[lecaTepunyHasa cuctema ncYMCrneHusd

2134 = (2x103) + (1x102) + (3x10") + (4x10°)

Place Value
1000 100 10 1
Base PO 10°= 1000
10%= 100
10'= 10
10°= 1
Mumber of Symbols 10

Symbols

D|1|2|3:4:5:E:T=E‘=9

Rationale

Typical number of fingers equals ten




[1Bon4yHasi cuctema nNc4mnCrieHus

10110, = (1 x 24) + (0 x 23) + (1 X 22) + (1 x 21) + (0 x 20) =22

Place Value
128 64 32 16 B 4 2 1

Base """ 2" =128 2’ =8
2° =64 2° =4
2° =32 2' =2
2* =16 2% =1

Number of Symbols 2

Symbols 0,1

Rationale Two-state (discrete binary) voltage systems made from transistors
can be diverse, powerful, inexpensive, tiny and relatively immune to
noise.




Binary 11001000 01110010 00000110 00110011
Decimal 200 . 114 . 6 . 51

number dot number dot number dot number




 DARPA (Defense Advanced Research Projects
Agency)

Cywecmeyrowiue cmaHoOapmel  POMOKOJI08
MOXXHO UCI0/1b308amb mam U 00 mex rop, rnoka
OHU nPUMEeHUMBbI. Hoenie MPOMOKO/IbI
co30aromcs moJsibKO moeoa, Koeoa
cywiecmsyrouwue cmaHoapmsl HeE3EHEKMUBHbI
unu umu coecem Hersnb3s oboumucb. Ho Kak
moJibKO HO8ble cmaHOapmsl, obecriequsaroujue
HY>KHYO yHKYUOHaIbHOCMb 6yoym
npudymaHbl, UX cpa3y xXe Heobxooumo
UCrosib308ame 8 3aMeH ycmapesuwum.



MexaHn3mM CKpbITUA HU3KOYPOBHEBLIX AeTaneu
B3aMMOOENCTBUSA OaeT psag NpenmMyLlecTs:

[TporpammmcTam, padboTaroLmnm C
BbICOKOYPOBHEBbLIMMW MPOTOKONbHbIMU
abCcTpaKkuMaMmn, He HYXXHO 3HATb UIU NOMHUTb
MHOXXECTBO AeTarien 0 KOHKPETHbIX NapamMeTpax
obopynoBaHuS.

[Tlporpammebl, pa3spaboTaHHblie, UCMOoMb3YS
BbICOKOYPOBHEBLIE abCTpakUnm, He orpaHNYEHbI
APXUTEKTYPOUN KOHKPETHOU MaLUUHbI NNK
KOHKPETHOro ceteBoro obopynosaHus, nx He
Hago U3MEHATb Npu 3aMeHe MaLUMHbI UNu
N3MEHEHNN KOHuUrypaumm.

[MpuknagHble NnporpamMmmbl MOryT obecneynBaTh
npsiMoe B3aMMOJENCTBME Pa3NINYHbIX MALLUVH.



K Hanbonee nonynspHbIM U LUMPOKO PacnpOCTPaHEHHbIM
npuknagHbim cnyx6am MHTepHeT MOXXHO OTHECTM:

ArnekmpoHHas noyma. Nporpammbl 3NEKTPOHHOM MOYTHI
NO3BONIAOT OOMEHMBATLCA C OAHUM UM HECKONBbKNMMU
agpecatamMy NOYTOBbLIMW COODLLEHNSIMU, B KOTOPbIE
MOXXHO BKIto4YaTb dpannel noboro tmna.

[lepecninka aunos. Cnyxba no3BonseT OCyLeCcTBNATb
nepecbIniky goannos Meany yoaneHHbIMu
KOMMbOTEPaAMMU.

YOarneHHbIU docmyrn k cucmeme. Cnyxba nossonser
NOOKITIOYNTLCA K yOaaneHHOMY KOMNbIOTEPY U
B3aMMOOENCTBOBATbL C HUM MHTEPAKTUBHO.

World Wide Web. OT1a cnyxba nossonsiet
nepemeLllaTbCst Mo rMNepPTEKCTOBLIM CCbhIfIkaM OT OHOro
OOKYMEHTA K ApYyromy, KOTopble cofepXaT TEKCT,
rpadouky n MynbTuMegma pacLunpeHus.



Ha ceTeBOM ypOBHE B CEMENCTBE
npotokonoB TCP/IP npeaycmoTpeHo ABa
Kriacca cny»x0, KoTopble UCMOMb3YKTCS BO
BCEX NMPUITOXKEHUAX:

* Cnyxba oocmasku rnakemos, 6e3
ycmaHosku coeduHeHus (Connectionless
Packet Delivery Service).

» HaoexxHas nomokosasi mpaHcriopmHas
cnyxba (Reliable Stream Transport
Service)



OcHoBHble oTnnuunsa cnyxo6 cetn TCP/IP ot gpyrmnx
TUMOB CETEMN:

B cemenctBo npotokonoB TCP/IP Bkrnto4veHbl
CTaHOapTbl MPOTOKOSIOB AN LWMPOKO
pacnpoCTpaHeHHbIX NPUKNagHbIX NporpamMmm, Takmx
KaK 9NeKTPOHHas noyrta 1 nepeckinka dgpamnnos.

B ceTax Ha ocHoBe TCP/IP peann3soBaH mMexaHn3m
noATBEPXOEHUA MNONYYEHNS NAKETOB.

Cetb TCP/IP nossBonsgeT obMeHmnBaTbCcs AaHHbIMMU,
Mexay nbbIMU KOMMbIOTEPAMWN NOAKHOYEHHBIMU K
HeMu.

Cemencteo npotokonioB TCP/IP ncnonbayet
TEXHOSOMNI0, KOTOPas He 3aBUCUT OT MPUMEHSIEMOIO
ceTeBoro obopyanoBsaHus.



ApXNTeKTypHbIU coBeT NHTepHeT

B 1983 rogy DARPA peopraHnsosana CoBeT Mo yrnpaBieHuto 1
CTpyKType VIHTEpPHET, N BO3MnoXuna Bce NofIHOMOYMSA Ha
apxumekmypHsbiti coeem NIumepHem (Internet Architecture
Board, vniv IAB).

Kpome npaBrnenus |IAB, B CTPYKTYpy BXoauT Ase bornbLlune
cneumarbHble rpynnbl, KOTOPble B CBOKO ovepeab AenATCA Ha
rpynnbi:

uHxeHepHas (Internet Engineering Task Force, nnn IETF),
3aHMMaeTCs peLleHneM KPaTKOCPOUHbIX U CpeaHEeCPOYHbIX
TEXHUYECKNX Npobnem:

— PpyKoegoOdsiwas UHxeHepHas aspynna MHmepHem (Internet
Engineering Steering Group, wnn IESG), koopanHnpyeTt
nesatenbHocTn pabdoumnx rpynn IETF;

uccredoeamernbckas (Internet Research Task Force, nnun IRTF),
KOOPOMHUPYET nUccrefoBaHnsA CBA3aHHbIE C CEMENUCTBOM
npoTtokosioB TCP/IP n co ctpykTtypon IHTEPHET B LENOM:

— pyKogoOswWas uccriecogamersibckas epynnel (Internet
Research Steering Group, vnn IRSG), pacctaHaBnueaeTt
NPUOPUTETLI N KOOPANUHMPYET HarnpaBneHUa NPOBOANUMbIX
nccnegoBaHUN.



3anpocbl HA KOMMEHTapun

Bca ookymeHTauus, oTHoCcALWasaACca K
paboTte VIHTepHET, nnaHbl HOBbIX NN
nepepaboTaHHbIe CTapble NPOTOKOSbI, a
TaKXXe NonHoe onncaHne ceMencTBa
npoTtokosnioB TCP/IP npeacraBrneHo B BUAe
Habopa TEXHNYECKNX OTHETOB,
Ha3bIBaeEMbIX 3arnpocamu Ha
KoMMeHmapuu 8 MlHmepHem

(Request For Comments, nnn RFC).



[lepcneKkTuBbLI pa3BUTUA

[ToaBnsaoTCcAa HoBble NpoToKobl Delta-t
(onsa ynpasneHua coegnHeHnem), NetBLT
(ons nepegayun 6onbLIMX 06 bEMOB
OaHHbIX), VMTP (ona tpansakymn) n XTP
Ond noBblLEeHNA 3P PEKTUBHOCTH
nepenaym gaHHbIX (3ameHa TCP), bnoku
NMPOTOKOSIOB ANA paboTkbl ¢ MynbTUMeaNa
(RTP, RSVP, PIM, ST-Il u np.), HO
Hanbonee peBOSTIOLIMOHHBbIE
npeobpasoBaHns BbIBOBET NOBCEMECTHOE
BHeapeHne IPV6.
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Examples of Data Networks

Distance Between Location of CPUs Name

CPUs

0.1m Printed circuit board Motherboard Personal area

FPersonal dala assl. network (PAN)

1.0m Millimeter Mainframe Computer systems network

10m Room Local area network (LAN)
Your classroom

100 m Building Local area network (LAN)
Your school

1000 m= 1km Campus Local area network (LAN)
Stanford University

100,000 m = 100 km Country Wide area network (WAN)
Cisco Systems, Inc.

1,000,000 m = 1,000 km Continent Wide area network (WAN)
Africa

10,000,000 m = 10,000 km Planet Wide area network (WAN)
The Intermnet

100,000,000 m= 100,000km | Earth-moon system Wide area network (WAN)
Earth and artificial satellites




Physical Topologies
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CeTeBble NpasBua co3gaHbl N MOCTOAHHO
noaaepXXmnBarTCA N OOMNONHAKTCA MHOXECTBOM
opraHusauum n kommtetoB. Cpean HUX:

* Institute of Electrical and Electronic Engineers
(IEEE).

 American National Standards Institute (ANSI).

« Telecommunications Industry Association (TIA).

« Electronic Industries Alliance (EIA).

 International Telecommunications Union (ITU),
bonblie n3secTHbIN Kak Comité Consultatif
International Télephonique et Telegraphique
(CCITT).



CtanpgapTHble LAN TexHonorunu:
Ethernet
Token Ring
FDDI

LANS are designed to:

« Operate within a limited geographic area

Allow multi-access to high-bandwidth media

Control the network privately under local administration
Provide full-time connectivity to local services

Connect physically adjacent devices

-
[

Router Bridge

Hub Ethernet Switch Repeater
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Cawmble pacnpocTtpaHeHHble WAN TexHonormu:
- Mogem

- Integrated Services Digital Network (ISDN)
- Digital subscriber line (DSL)
- Frame Relay

-T1,E1, T3, and E3
- Synchronous Optical Network (SONET)

WANSs are designed to:

« Operate over a large geographical area

« Allow access over serial interfaces operating at lower speeds
* Provide full-time and part-time connectivity

« Connect devices separated over wide, even global areas

Using:

t.—r

—

Server

Router Communication Modem CSU/DSU




Customer Premises

Customer Premises
Core POP

Leaf
POP
'I-_I';'::ai" Access
Network Network
Metropolitan-
Area Network

SAN Site Colocation Site



Storage-Area
Network
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IP Network

Headquarters

Branch Office Telecommuter



Intranet VPN Intranet
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Company A
Core



