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The intebet h6s revoluionized the
conputer and @mmunislion wond like
nothine belore The lnvention oi die
telegraph, tel.phone, radlo, and conrpfier
ser the 5tase aor rhh unpreede$ed
inteSmrion of.apabiliries. The inre(er n
Et once a wond,qide broadcasling
capabilily. a mechanish lor information
dkseminarion, and a nedlum r'or
collaborarioi and iDtemdion b{ween
individuals .nd rheir compute6 {ilhotrr
reead for geographlc locdion.

The inrenet Eprcsgnls one olrlE mon
succossaul eramples ol Ihe benelirs oi
suslained inlesmenl and comnimenr ro
research and devcLophenl ol inlormarion
infran.uctuE. BesihnlnE with rlie cany
rese.rch in packd swirchine. rhe

aovemmen!, itrduslry and .cademla have
becn panieN in evolving ,nJ depLoyins
this excnins ne* tchnoLoer/ lodav, rens

likc hleiner@computer,ors and
hnpr/w$w.acm oie t.lp liehtLy oll $e
bngue ol thc random peson on rhe nreer
t7l

Thh is lntended to beabriel necesarily
curso., and incomplete history. Much
malerialcunen yexi$saboul$elniemet,
coveriis hktory,lechdoloer. and usdge. a
lrip to aloost any bookstore wili find
shcLvcsolhalera stuen about nternel.

Severul ol us involved n the
dele opment a.d evolution orde inrehel
share our views of ns origins and hislory.
This history relolves amund lbur diiincr
aspcct. There 13 the technolosical
evo ution rhar beedn with early .csearoh
on ltackd switchiog and rhe ARPAIIET
(and Elated technologer. and where
cufteit .esea.ch continues ro cxpand rhe
horizons ollhc intmstu.trc alonC seleraL
dinensiois, such as scale, pedomancc,
6nd hlshcFLevel lrncti!nalty. There i5fie

t0l



opqations and management asDect of a

elobal a.d complex opetutional
infEstrucluF. There is lhe socill asp&t,
which resulted io a blood comBunny ol
intcmet working rogether lo creale .nd
evohe the lechnolosJ And lhere is the
conffercialialion 3s!ei esulring in d
extrem.ly efective transition of research
results inlo a broadly deFloled and
.vailabk infomalion infrlslrucrure.[41
The inteme! bday is a widespGad
infomlrion infBsmcturcr rhe inirial
pmtot pe ol whar is oten @lled the
mtional (or clobal or calactic)
infomatior inlBlructurc .ils hislory k
complex and involves many aspech

-lhis model h nmed *oterlall
nodel becaue il\ diaemnmatic nslure
.epEseilarion resembles a cascade ol
lvrterfalh Thcsc dil'|erefi phases of rhh
model aE as shoM in lhe igure. The
diiIeEnr phlses shnin8 lom $e
leasibilily study to the inlec.ation or
system testing are known as the
(development phases), During each cycle
a$el ofwell-defin.d actiliies are ca ed

our. Each phase lyplcllly reqults
relariveLy difeEnl amounts ot eflon
necessary for each phase lor a tlpical
poduct is shown in figdrc-2-161.
Nole that amonc lll thc lile cycle phases

rhe mainEiance phase rypicslly Equiles
lhc m.ximum elIon ln this model, each
phase ofthe lile crcle h.s a well-deffned
stadins ending pninl The nexI phase, the
Linear sequenlial node is fie oldest and

the moi widely used paradigm fo.
softwaE ensineeins, Tne problem vith
dris model is iE inil.rlblc pani onins or
dre preject into these disrlncr {aBes.

3 Ptuj.ct Basic Operurions
Tne basic opeBtion oflhe sonware prcject
depends on sendiic ma$ases betwen the
sener machine a.d .lie s. This rcquifts
network p6gmmmins. lisual basi.
provid€ a contol called de Wineck
cont.o, in!hible 10 lhe user. provideseasy
!@es5 ro YCP ed UDP nenvork seflices
It can be usl to wrne clienr or *aer
applications. By sening prop.rties ,d
inloking melhods ofrhc contul. tou can

e.sily connecl lo a Enote machine and

ex.hsnge daia in both dneclions, B]
sendins fre$sge from the seder machinc
to thc clicnl machine coilEi.ing an order
such s "opeDi or "close the clienl
inschi.e responds 10 the order by calling
rhededi.ared submurii. Jlow- l-

community, and its influence reaches not
only to the technical telds olcomNrer
conhunicarions bur thmughoul socicry as
w. nove lo*ed incEasin8 use olonli0e
iooh lo occomplish eleclronic cotomerce.
infomalion acquisiron , aid conmunnl

2 Sottware Procs Model
Therc are many lypes of fie soft$aro
proc.ss nodels usd in softsare

l. The linear*quential nod.l.

4" The fo@al merhod model.

In ou pmject we used the liiear
sequenlial model, this model sode tihes
called 'cla$ic lile cycle" o.$e'\\ale.fall
model". This hodel divides lhe life cycle
ola snwar delelopmenl prccc$ into the
phases shown in thefigurcJ-.161
Thh model is named "uaterlall model'
b@uso ns diagsmmaric nalurc
ertsntalion lesehbles a cdcadc ol
varerfalls. These dinereni phass ol this
hodcl 4e as sholvn in the figue.
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4 Syn.hronizrlion ol All Conputsrs o.

One quesllod is how all clientJ
compu&6 know whic[ compurer k the

seNer, lhis c.n be eail, done b) siving
rhe nane ol the IP adnms of the server
computer to all client computer, hul iilhe
seser compuler wanls to chaige its namc

or IP addrcss all clienr comp(er wiLl nol
be abl€ to conned lo irl To solve the
prcblem once the seNe! apPlicarion h
loaded on $e seRer conputer it bmadc$l
ro all computers on de net its lP addres
usingUDPpackel ro the pon dedicaled for
olient computeN. Then il lhtens for lately
conputer which didnl Cet the lP 5ddress.

by lisling on a poildedicaled for the sefrer
computer. Oi rhe orher side once a ciienl
applicdion is loaded on a clienl computer
it b.oadcast a LrDP pacler on lhe pdt
dedkaEd to tlE sener compurer dking
lor seNels lP !ddre$. Iino Esponse lhis
means that dre seMr appllcalion is not
loaded on rhe servcr computer so rhe clieri
compuresjun lken to the ron dedicated

10 clienlmmputea and *ait lor lhc seder
conputer to load rhc server applicarioi
and broadcan ns IP addtss Of,e more

ihponanr rhing :s lhat rhe seNer
applicarions consnt oi ons staric UDP
winsock control lnd a dynEnic TCP

Winsock coiml. The UDP socker is usen

ro brcadest the servcr addre$ ovs $e
net. while $c ICP controL k crealed lor
elch clienr cofrPulcr requesting

conneclion. That is neani the seNer
applicarion Nill be .ble lo handh any

number ol client compuleN. Once a ne{
cohputer n added to the.et and the c! enr

applic.tion h loaded on the clienl
compuler the eNer application qilldotcl
the clienl oomputd aid displa, a. imn for

5 llanlgirrg Cli.rl ComPuters
ARer conncction is tude beNeen rhe

server compul$ and the client computer
the se $ applicadon wilL creal. 3n icon

for e&h client comprter that is connecl.d
display computer stat the seNer. The

ico6(frce. busy, disconneded).s in ligure'
3-.

Ihe franager ol the caf€ can open,

close. disconnoct Restart ot even

shutdowi ,ny cLienr computer by ishl
click on ihe computer icon and choosiig
the appropriale action or selecl lhe

compu€r icon and the fo.m the computer

menu choosc the appropiiale aotion as

shown in frgure-4-. After choosing lhc
requned action the servcr coBpurer sends

a me$aPe to clieir conpule. conhining
Lhe rcqu ren zd on. The Llhnr (ornpu!cr

ra\n.nd\ ro the \eflerommlnd br crlLnE
rhe appropr are sdbrotr ne. f dre han.ger
*an6 lo close the r,fe, he can id{ seret'

shutdown all compu(ere and all compurer
$ill pdwq on Becouse the seNer

computer *ill eits a loop and send a

message lo clerr conneded conputer
conraining the conmand 'thutdown 

"'lhen ale clienl @nputes *ill respond to

the command and Power ofl. While the

client application al the $an wiljblo.k lhe

screen and reqtren user nme and

pa$*ord or lhe clienr vill nol be able 1o

use lhe conputer unle$ $e manager

open\ rhe cooPurer lrnm the \erver
applr@non The (lienr applicsrion F

Il the manager {ana ro open a cohplter
lofu cLieni. he selecs &e compuler icon

and rhen cljcks on open lom $ecompuler
mcnu or b! riEht click on compuler icon

snd thon choosing fie send a message to
rhe clenr ompuer rcllng ro,lose the

block srreen and dirPlay fie (Pla) ,nd
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payl b,i .nd a so the seder clnplLer
;;ds rhe unir mn pei minm The open

acnon k lL (au\e the client @mpurer 1o

sn a (Ple, and na)) se$Lon a |Jr n
dknlrved st rhe bo&m of lhe clienl

co;o;k. sreen shosms $e drrl'on oi
usin; ,hc (orP md rhe con ror rlut
duanon Theb,rsshoun in fiCuE 6_.

the cLienI aDoli.atLon ta sc I m.rand the

rnfomurL; of rhe nlaY and Par baY i\
rhe rime ir n(realed

bi one hin;te. and rhe coss incrcsod bY

tlie unit cost. So rhe client can rnos ho*
lon! he u*d the comorler dd whnr k the

co; rhe se.$ applrcarion alsu nords
1he start Iime ofthe us. and stans a dmer

for hin. So the cost can be oomputed bv

incre6i.s n e\eo minuk bt rhe unn (o$

and $e duration s incesed bJ one

minule. Thh inlomarion n used ro bill lhe

user when he vaDls to end the plav and

Mv se$ion. rhe 
'nanaser 

sele'ts rhe

c;d red (omp q and rhol *h$ rhe bLll

iGn ftom the .omPurer enu lbr rhe PoP

b nshr cli(k on lhe

c6mnu;r i.on. The bLll fom is drpid)cd
End h shown in fi8ure'?_. The bill lom
shov the number ol conputer' san nme'

eid rime. duntion, cosl, and ia dt
mmaeei $ant5 to male db(oud lor rhe

ser the manas$ e ( the pe(e isc
disountvalue inthedhcou field and lhe

cosl afier dhcouit n conPuled

aubmaticall) in the esui field.

5,3 Ctienr S!bscriPlion
iflhe clie has subscription, he will enier

his uscr namc md Pa*word and Pr$
l"o,n The cl'enr comDtrrcr sill scnd rhe

u;, ndc and oa$$ord ro rhe sR(
compurer. The $frer compuEr Fills4(h
rhe daubase for rhd u*r name lf u\er

nde Nas fou.d. the s.der compuler

checks b se whelher rhe Siven pds*ord
is the sme as lhat in the dalabase ior the

roDnd user nam.. ii ii G the sener

com.ner chccks il rhis mefber is

cuninty losced or nor lf rh6 o'mbn is

ruEenLlv logtrng, rhe sepercomFtrierw I

dc.! e Dermfeon lo login be(adq

B louine No or moE useE lo logir usiig

$c same sub{riprion * I cautr

4.oumde Droblems lirhe meober k nor

Nn rl! iogs B rhe r^ei rompurer s lL

snd a me$,ge ro cllent (ompute'

ordernq b sart a iPrepaldl sesson

WIer rhe se$ion is $aned a b{ 6
d \nla\ed ar the boNn ol'*e clenr

-,i,*rc, ""* 
shoiinE rhe durarion or

^.1, tr,. .l"t sc.ordins r" his

sub;ription. The bar h sho{n in fisure_8

5,4 PEptid A.tion
The br I em is not av,ll.ble lbr prepa'd

..tri.e. so n is dhablcd B$ nanager can

xl*ars see detail ol anv .lisnt compurer

lDtsoaid or plal and pa)) b\ selectrng rlie

;r";"-" nem tom ,h. conpds mcu
A loLm E dNoared as shown Ln ngure_g'

rhe lom lhow rhe comDurer number' {an
tin€. duBlion until cutrenr tihe, and the

cdst for thal ,iutalio. illhe computr h on

Dl6y rd pay s$Lon or rhc nme hR ior

Lh{ u\c. if Lhe comPurer n on Prcprrd

Dsconne(B the rrienr romputd for rhe

sner compu(.r snd rhe clienl sppl(anon
\ endcd a disronnecred .lient conp0rer

cannor bc contolled iiom lhc aene'

rompuler. Ihe shurdowi trem power oll
rh. .lLenL .omDukr and the restan em

rebools thi cli;t ahpute!. The shuldoun

all comPUtB ncn um ofl all compute$

..nnectcd lo ihe seoer computcr'
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lho setuer appli.arion .onllins
mhlger lo add , dclere, edn. o! find a
nrember in the dal3bde fie membeN'
lom is shorn in nCure-ll-1o find a
mcmber. the managerentesrhe user iare
in the trser iane field the he pEss rhe find
bulton. lf the manager sanrs !o edit the
profilc ol an existing menb.r. rhe
nanaser selecrs the member then by
presing the edir buuon the membefs
profile h opened in the edil toember lorm

'nre manaser can chanle rhe user nanre.
pr$aord anti the remained lime. After
conpleling ail change de manager click
oi rhe "(o.k.) burton for the chanses ro
take effed- or by clickins on cancel bunon
all chanses will bedisclrd.
'lo add a mefrber, rhe ,nanager ollcks on
fie add member bmon and the add
mernber form dhplay€d. The add hember
lom is shown in ligurc- I t .

The manaser filh the iniomation ai a
coftct manner and then clicks on ihe
(,.[.) b(ron lor changes Io llke eret. Ir
any lield is empt), or conrains invalid
inlbrmallon such as lnvalid rime, the
applicalion displays a mesage bor askins
rhe uscr io enter valid inaormalion The
me$age box is shorvn in fiCure-16-.xlter
edterlns lhe valid infomalion lhe
lpplicalion willscarch for the entered user
name to make sure rhar exch usr name
should be unique Iftheentercd usernafre
is alicady used rhe application silldkplay
a massace box that ask the manaser lo
enter a diilirenl user natre because the
enrcrcd user name h akeid, used, The
masase box is sho*n in figure l7-. llalL
infonnation arc corecl and lhe enlered
u*r iaine is not used, a mciibc. is added
and rhese infomalion are enrered inro rhe
preFaid table ror later use. To delete a
nrember thc manage, selecrs a mefrber by
clickingon il. andrhen cllcksoh rhedelele

(usernaine,password,prepaidrenaincd
time).unit co$, pLals and Fay tabl.(dare-
slan dnq cnd rime. duration, cosr.
dhcounl. cost aher discoun0 and pEpaid
table(dare. subscriFtlime, patment) fl o*.
2-.
ThenanLsercan acce$ the daGbase llom
lhe dalabase menu. The ddabaso nrenu ls
shown in figure-10 . We willcome ro each
ilen in the darab3F menu ln d.irir

The unit cost h rhe unirdeines rhe co$ ot
using th€ clienr computer p- hlnlre for
pla, and pay seelce. Whco a pla! xnd pay
se$oi besin a cosr neld is shorvn in rhe
barar the bonom of$e scren. The cos is
incleased dery frinule by lhe unn cosr,
The unil cost is saved ii $e &iah,se ,id
loaded at lhe sra( orthe spplication. All
chanSes to rhe unir cosr wiltrlke eilect rhe
next time rhe applcarion is l.aded The
nan!8er of th. cBfd can enrer either the
unil cosl por hnule or per houts To
change lhe minure cost, iom tne darabase
ne.u ch@se unii cost. Afler$ the ffit
con lom appeas. The unlt con Inrm is

When rhe nanager ollhe cari enleF unir
cosl per minure the unit cosr per hour h
autohatically compured! and Nhen $e
manaclr ente6 unnconP houraho trtrn
ost per si.lte is automarically cohpured.
Thk way the manager h6 a cood
apPeamnc€ olthe unil osr.
When the manager DEses io.k.l bu$on a
me$age box aFpea. to remind de
maoager lhar the ellecr next lime rhe
appllcalioi h $aned as shown io ficlE-

Membe6 are lhe second irems in daixh'(
nenu, The mcfrbets irefr rll.trr rhe



dare(s) il requir.d the he clicks on rh.

The ewer application prcvides userul
infomation lo lhe manager aboul lhe cafd
thmtrgh repons. Rspons arc lhe lsst sub
menu in rhe dalabase menu.
As in rhe nanrge $rb menu rh. rcpon suh
frenu has h_o ilems prepaid and pla) and
pay. Th. prepaid nem prcvides reporls
about the pepEld edice whjl€ lhe pla)
and pay itemprovide reFod about the pla]
aod pay eNicq Dy selectin8 any nem oi
rhcm . aom h displayed 10 enre. the dare

or rhe duralion betpeen two dates thar lhe
manacer *ails to view repoft abor it. lf
the h,nager enie6 oily one dare lhe dare
is ch.cked ro be valid ond if it is, lhe
rcpon is dhplayed lor only lhal date, bul ii
the mana8er enle6 two dsres, the dates are

checked to be lalid fomi iffiey aE lalid
de .epon is dGplaled lor the dtrmrlon ol
that two dares. lr the enrered dateG) are
nor valid and ilthe stan date is larger rhan

rhe.nd dare, rhe massage box h displayen
relling $q mbager aboul ero! as shown

The flepaid repon shoqs $e date oacach
ecodnt, $e user dane sssiched to dral
3...trnr $e iime rh,r ihe uar has

subscribed for it and the payhent, at de
bonom thee h a summary lor rot.l
payne.! $ral subsoibed rime, roGl
numb$ ofsubscribed lor the gilen date or
for the duration beiween rlo dates. rhe
prepaid repon h shown in fi8ure-:3-
6..1.2 Physndpoyr€porl
it shows the date ol using the conput€r,
compurcr ntrnber, srd timc, end rime.
dnmtion, discount, cosl after di$ount. Ar
rhe bottom, a summary is displared or
blaLcos! totaltime, and numhr ol useA

fte thnd ilcm ir Ihe databaserenu h the
oanase sub menu which conslsl or lwo
facilili6 b oanrge rhe daGbae. on. for
Lhe prepaid table dnd lhe other for the play
a.d pay lable. The manaSe sub menu is

6.3.1 Prq,lld Manaremera
By sclecrine the prcpaid item in the
hanage sub nenu th. prepaid
man.gemenl fom h dhplayed. The
pEpaid mdageftent rom is dhplayed.
Tfie prcpaid managementlom h shoM in
figut-I8-,fie lorm shows lhe dsre ollhe
subscdption, the duBlion ol lhe
subs$iption. the user name and the
poymenl The hanager can delete a single
Ecord, rccords beiore a Civeh dare,
ecords beBeen two givo. dates, or delelo
all @cords, These oplions allow lhe
manage! to ellninare allunneeded records
so lhe, tre notdhplayed inlhe rep.fr. we
*illcomelo the rcpon laler. The manaser
s.lecls lhe rrle ofdel.tion, !.d fien ilthe
typ. rcquires a dac(s) to be enre.ed the
hanaser must enter the @quired dareG)
od rhen clicks on the dele& bulbn.llthe
hanag* enles .n invalid date rhe
applicalion displai a me$.ge box to

6.3.2 Plly and Ply M.nrs€merl
il h $e second ileh in lhe manase sub
menu . Clicking on Uh ne( $e play ad
paydisplay mana8emenl lom 6 shown in
figure-|8. The lom shows the dale of
using the clienl conpuler, conrpurer
number, and sEn tlm. ol using lhe
compurer, end rime! dudion belwen lhe
slarl End lne end, unncosr al thalrimeper
ninute, bhl cosl lor usins fis computer,
dhcount rnd cds rne. dkMunr As inrhe
prepaid franageoe form, thc play and
pay meagemenr lblm allow lhe nanager
to delde un.ftded &ords, The nanaser
seleds lhe type ofdelction md cnles $c
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wirh drc npid srowd ot the jDre.iet.
nehvork miasemcnr k a ooE
demandins do,naln, and as i.temer catd\
become larse and consisr ot msn)
computer, thc.elore ourlvo* dsvetoped io
aulomalc and sifrplily tho uo.k and
manasemenl olthe i enel cale.trd hel.
rhe manager to keep rrrck otall diois i;
the cafd wilhou lny hard ollor. xnd
pDvides uselul intbflnation daitr. monrhly
and on dehand ro dre manaeer bl rich
repons. lhe package G very eas) ro usc
whhour rhc needlns !o trs.rmeDu

I L llernrocr,'nronnsr'oh FIU$ n Larle
Comounkaron Neu', RLE Quaneri\
Prceress repodj lL ly I q9l.

L. Robens & T Mcnill.' Towa.d x

Cooperative Network of Time-Shariig
conpurcil! FaITAFIPS cont Ocr. 1996

J.CR. Licklider & W.Clark "Onr.ine
Man compuler ComfrtrnicatioD .

Micmsoft Developer Network (N,lSDN)

P@ceedins of the IEEE,'Special Issue
on p,cket communicarioi NeNorks'

Prc$ Mao "Sonware Englneering'' A
Pmc1nioner appoach", 1997

V.C Cera sDdR.E.Krhn, Aprcrocol tnr
p3cket net*ork irterconnallon . IEEE
Trans, vol.com.22. V5,MAY.
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