
1+1 National library
01 Canada

Bibliothèque nallonale
dll Canada

Acquisillons and Olrecllon des acquisitions ct
Bibliographie Services Branch des services bibliographiques

395 Wellington Slreet 395. lue Wellington
Qllawa. OntarIO Ollawa (Onl<lno)
K1AON4 K1AON4

NOTICE AVIS

The quality of this microform is
heavily dependent upon the
quality of the original thesis
submitted for microfilming.
Every effort has been made to
ensure the highest quality of
reproduction possible.

If pages are missing, contact the
university which granted the
degree.

Some pages may have indistinct
print especially if the original
pages were typed with a poor
typewriter ribbon or if the
university sent us an inferior
photocopy.

Reproduction in full or in part of
this microform is governed by
the Canadian Copyright Act,
R.S.C. 1970, c. C-30, and
subsequent amendments.

Canada

La qualité de cette microforme
dépend grandement de la qualité
de la thèse soumise au
microfilmage. Nous avons tout
fait pour assurer une qualité
supérieure de reproduction.

S'il manque des pages, veuillez
communiquer avec l'université
qui a conféré le grade.

La qualité d'impression de
certaines pages peut laisser à
désirer, surtout si les pages
originales ont été
dactylographiées à l'aide d'un
ruban usé ou si l'université nous
a fait parvenir une photocopie de
qualité inférieure.

La reproduction, même partielle,
de cette m!croforme est soumise
à la Loi canadienne sur le droit
d'auteur, SRC 1970, c. C-30, et
ses am~ndements subséquents.



•

•

World Information Tool

A geographical approach to resource

discovery on the Internet

by

Lllminitn StanclI

School of Computer Science

McGill University, Montréal

November 1994

A thesis submitted to the

Faculty of Graduate Studies and Research

in partial fulfiUment of the requirements for

the degree of Master of Science

Copyright © 1994 by Luminita Stancu



.+. National Li!Jrary
of Canada

Bibliothèque nationale
du Canada

Acquisitions ana Direction des acquisitions el
Bibliographie Services Branch des services bibliographiques

395 Wellington Street
onawa. Ontario
K1AON4

395. rue Wellington
Ottawa (Ontarto)
K1AON4

THE AUTHOR HAS GRANTED AN
IRREVOCABLE NON-EXCLUSIVE
LICENCE ALLOWING THE NATIONAL
LIBRARY OF CANADA TO
REPRODUCE, LOAN, DISTRIBUTE OR
SELL COPIES OF HIS/HER THESIS BY
ANY MEANS AND IN ANY FORM OR
FORMAT, MAKING THIS THESIS
AVAILABLE TO INTERESTED
PERSONS.

THE AUTHOR RETATNS OWNERSHIP
OF THE COPYRIGHT IN HIS/HER
THESIS. NEITHER THE THESIS NOR
SUBSTANTIAL EXTRACTS FROM IT
MAY BE PRINTED OR OTHERWISE
REPRODUCED Vv ITHOUT HIS/HER
PERMISSION.

ISBN 0-612-05634-1

Canada

L'AUTEUR A ACCORDE UNE LICENCE
IRREVOCABLE ET NON EXCLUSIVE
PERMETTANT A LA BIBLIOTHEQUE
NATIONALE DU CANADA DE
REPRODUIRE, PRETER, DISTRIBUER
OU VENDRE DES COPIES DE SA
THESE DE QUELQUE MANIERE ET
SOUS QUELQUE FORME QUE CE SOIT
POUR METTRE DES EXEMPLAIRES DE
CETTE THESE A LA DISPOSITION DES
PERSONNE INTERESSEES.

L'AUTEUR CONSERVE LA PROPRIETE
DU DROIT D'AUTEUR QUI PROTEGE
SA THESE. NI LA THESE NI DES
EXTRAITS SUBSTANTIELS DE CELLE­
CI NE DOIVENT ETRE IMPRIMES OU
AUTREMENT REPRODUITS SANS SON
AUTORISATION.



•

Knowledge is of two kinds. We know the subject ourselves,

or wc know where we can find information upon it.

SAMUEL JOHNSON (1709-1784)
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Abstract

The Internet. has bt't'n conceiwd as a communication 1,001 1,0 ('l'OSS gt'ographical

boundaries and allow knowledgt' 1,0 be shart'd among peoplt' l'rom ail O\'t'r tht' world,

As a consequence of the expansion of computer net.works, the abundatu't' of 1l\'ailabl('

information and its ,'ariety make tht' proC('SS of n'son!'C(' disco\'('!'Y l'I'ucial for many

people coming fwm different backgrounds, who of!.en do not ha\'(' ('omplltt'r ski Ils,

Resource Oiscovery Services (RUSs) have bcen dt've1opt'd along with almost. ("'t'ry

kiml of resourc(" in onler 1,0 enable act'ess 1,0 cadI spt'cifk informat.ion pool. Among

these services, the most. popular art' Archit', \VAIS, Goph<'r and \YW\V, ('adl 1)('1'­

forming better certains functions rather than others, l'ven though tlll'ir fnnctionalit.y

sometimes overlaps, Inexperienced users are sc1dom aWat't' of th(· l'Ilidency of a par­

ticular service given a certain task 'tnd l'ven lcss willing t.o use difl'ert'nt. t.ools, ('adl

one with i\s own characteristics,

The dive~sity of the access methods used by ROSs 10 retrit've varions kinds of

clata files across the network imposed recently a nt'w trt'nd in t.ht' (lesign of ROSs.

that is their intcropembilit.v,

This work is concerned with the presentation of the mllSt common noss, followt'd

by the design and implementation of a system called \Vorl,l Infornmt.ion Tooi (WIT),

able to group existing ROSs and offer 1.0 the user the capability of exploiting tlll'm

in a single, composite 1,001.

The approach considered by \VIT involves only t.he client side of t.he ROSs nlodel,

without requiriug any modifications of the existing sel'vers and prot.oeols, Moreowr,

the geographical display of the servers permits a better use of the net.work resourct's,

by attempting 1,0 spread the workload among different servers and makI' nsers choose

nearby servers,

The idea behind the graphical interface of WIT has been influenced by the e;L~e

of use offered by hypertext, such that users select servers by dicking on l.lwir <:olTe­

sponding buttons displayed on the world map, instead of typing host a,ldresses and

specifie commands,

WIT l'l'presents a valuable 1,001 for the Internet l'l'source diseovcry becallsc il.

bridges the use of the existent noss and provides access 1,0 lIIany n'SO\ll'ces availabl.·

through the Internet, allowing users 1,0 seareh and access diffcrent types of infoI'Ination

l'rom a single interface,
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Résumé

])]nt.el1ld a "·t,~ ('onc;lI ('omme lin ollt.il de commllnication l'om franchir les barrières

I-\i'ol-\raphiqlles d pC'nndtre le partal-\c dll savoir par des personnes du monde entier.

En raison de l'c'xpansion des I"C~seaux infonnatiques, j'abondance de l'information

disponibl<' d sa di\'('l'site~ rend lc' processlls de recherche de ressollrces crucial pOli!'

J",all('onp dc' persolln('s venant. de différent.s miliellx, qlli n'ont. bien souvent p;~~ de

('olnpc;t.enc"" dans Jp domaine des ordinat.ems.

],('s Resoll!'C'e Oiscov('ry Servicc's (ROSs) ont. et.., développés avec presque t.ous les

t.yp('s de I"C'SSOIll'!'C'S, afin de pemwtt.re l'acd,, il chaqlle somce spc;cifique d'informat.ion.

Panni l'cs servicc's, l('s plus répaudus sont. Archie, \VAIS, Gopher et \\T\V\V, cha­

cun remplissant. c('rt.ain('s fonetions mieux que d'aut.res, même si leur fonctionnalit.és

se dwvau('hent. parfois, Les ut.ilisat.ems inc'xpériment.és sont rarement. au fait. de

l'dfica('it.é de t.el ou t.pl service pour remplir une cert.aine Uîche et encore moins mo­

tiv'-'s l'om ut.iliser dps out.ils différents, chacun ayant ses part.icularit.és. La diversité

des mét.hodes d'acc';'s ut.ilisé,'s par les ROSs pour récupérer divers types de fichiers

,l<, donn'~C'S iL t.ra\'C'rs le réseau a imposé récemment. une nouvelle tendance dans la

cOIH·ept.ion cl('s ROSs: lem int.erop'~rabilit.é.

L'objet de c(' t.ravail est la pre;sent.at.ion des ROSs les plus répandus, suivie par

la conccpt.ion d réalisat.ion d'un syst.ème nommé \Vorld Informat.ion Tool (\VIT) 'lui

c·st. C'apable de rplic'!' les ROSs exist.ants et. offre la possibilit.é aux ut.ilisatems de les

pxploit.er au moyen d'un out.il composit.e et. unique. L'approche retenue par 'VIT

n'impli'lu(, 'lue 1(' cot.é dient. du modèle ROS, ct ne nécéssite aucune modification des

se!,\'c'ms et prot.ocoles exist.ant.s. Oe plus, la présentation géographique des serveurs

Ill'nnet 11I1 meillpm usage des ressources réseau en t.entant de répart.ir la charge de

t.ravail Sll!' diff'-'rents ser\'C'lI!'s et. pousse l'utilisat.ell!' iL choisir des serveurs proches,

L'i,l<~e sous-jacent.e il l'int.erface graphique de \VIT a été influencée par la con­

vivialit.é offert.e par l'hypert.ext.e, de façon iL cc 'lue les utilisateurs sélectionnent les

se!,\'ell!'s en diquant sur le bout.onleur correspondant, plutôt. que de taper des adresses

hôt.e et des comnulIHles spécifiques au sen'ell!'.

\VIT I"C'lll'ésent.e 11I1 out.il précieux pour la recherche de ressources sur Internet car

il uniformise l'usage d,'s ROSs exist.ants et donne accès iL beaucoup des ressourccs en

informat.ions disponihlc's iL t.nt\'ers l'Internet, permet.tant aux ut.ilisateurs de chercher

et d'accéder il difféI"C'Ill. t.ypes d'informat.ion depuis une interface unique.
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CIIAPTER 1

Introduction

1.1 Background

Internet enab1<'s 1)('oP1<' ail around thl' world 10 eonllllllnieall' and sha\'l' iuronllal iou

rapidly through fik transf,'r, news, elllaii lists, l'l.<'. Thousands of dilr"I'l'nt inronllalion

pools l'an hl' aeeessed l'1ectl"Onieally on ahnosl ,'verylhillg, fronl f\'l'l' sonwal'l' appliea­

tions to weather foreeast, lIIueh fastl'r and 1110\'l' efli<'ienllhall pap"r dislribulion, Bill

sinee the Intel'llet is a network of networks, th,'re is no OJj(' 1,1'1('(' 10 go for illfol'llliltÎOII

011 ll'Imt is nl'ililn"le lI1/(l !JOli' to Il('C('SS if,

In the abulldalll'" of il1fol'llllttion on the Il1te\1Il'I, \'l'SOIlITe dis,'ov,'ry is "Iw'ia!.

The div!'!"sity of data types whieh are lII'Ilk available on Il,,, lull'rIlel luak,'s difliellii

to envisage an overallllll'tllOd for acel'ssÎng and l'l'lri,'villg Îllfol1nalion objects. Alollg

with almost l'very killli of n'solll''''', an appropria te serviee has I)(,ell d"Vl'lol)('d ill ord,'r

1.0 enable acecss to eaeh specifie info\1nation pool:

WAIS [lJ appeared ÎII conjunction with the ,kvdopnll'nt or oll-lin,' libmril's, ading

as il librarian and indexing ev,'ry wonl in mll,'dÎons of I,'xl Iiles sto\'l'd '"' a

single maehine, so that doeuull'nts eau 1", found aud seardll'd thoroughly ov,'r

the network.

Gopher [2] was iuil ially developed for the soI., purpose of ofrl'riug l'aulpus-widl'

access 1.0 inforlllat ion residiug ou dill'erent lIIaehinl's and prl'senting users with

menus l'rom whieh tlwy l'OU Id navigate aeross Ill" Ill'twork. Later ou, Ill!' Gop'I!'r

sel'vers sprcad O\.pt' the Intel'llet al. l1Iore than one thousand si!.es aud ,., "

1



('CJIlS(lql)f'I1Cf~ of tliis f~XIHlIIS)OI!. Vpt'oHica ha!-i IWPIl f'1l\'isag('d as ail additiollal

sc'I'\'icc fo h,'l» IIsc'rs sc'arch Ihrolli\h llH' Go»l",r Il'''UIl lilles,•
III' l'fU/II'" j,m 2

WWW [:31 was cI,'sii\l"'cI a.' a collaborali\'e 1001 for II", CErlN eOllltllllUily, basecl ou

t1", hy»erl l'xl »al'aclip;tll which lillks lexl clo<:tlllleuts 10 01.1",1' clDcumeuts resicliug

ou relllole lltachilll'S, \\'\V\\' has also iUlroclucecl the utility of ha\'iug Uuiversal

rlesOIlI'C'e IcI"ul ili"rs illl!"I"')Hleutly of lhe IIUllerlyillp; accI'ss protoco!.

J,('aruillp; t1", 1111.<'1'1"'1 1'C''1l1il'C'S sou", cotlltllittllellt aucl the cli\'ersily of illformatioll

ou the uelwork is r""'\'aut 10 a larp;e 11111111",1' of people who arc illexperieuccd with

('otll»uters. Uulil t1Il' lasl few years, 11", IlItel'llet was the sole tenitor)' of researchers

aucl ('otllpilter sl'ieulisls who hacl ueither the iutere>'t, the lIeccl, uor the titlle ta

lltake frieuclly uSI'r iulerfal·es. The cnllcel'll for user-frieucllilless iu the proeess of

l'C'solll"'e disl'o\'ery ou lhe Iulel1",t clotllillat<,cI the de\'!,lopmellt aucl the desip;u of

\VIT, starliup; frlllu llll' n'rtitllde that oue does uot ueecl ta be a computer expert ta

use llH, applicatious or lIudlOl'st aucl the coucepts.

1.2 Motivation

•

Oespil.l' the explosi\'!, P;l'O' :th of the lIelwork, resolll'ces 011 t.he Iut.el'llet. are Ilot for­

lltally acl\'l'rt.iSl'd: tllauy host.s Ill'O\'icle opeu aecess ta a variet.y of docul\1ellts, but

acltllillist.rat.OI's ou llH'se hosts uSllally cio HOt. register this illformatioll iu a directory.

Aucl 100'ell if oue kuows what IH' wallts, how cloes hl' gel. it?

Iuexpl'rieucecl IIsers Ortt'II fed puzzlecl about wht're 1.0 look for a documellt or are

frnstratcd wheu tryiug 10 gt't a referencc abont a specifie topic and filld dozens of

arfides whi"'l ha\'(' uo l'l'Iation with what they arc looking for.

J,ocating a l'l'sol11"'e is \'('ry oftt'u difficult cine 1.0 the cogllitÏ\'e ovcrhead deriving

frotll two cotllmou reasons:

• orten us('rs cio 1101 kuow which sen' iCI' is tllost appropriate for the task. Al­

thongh SOIlH' tools provicle similar fnllctionality, one of them might be more

efliciellt for a c('rt aill task l'athcr thail the others.

• SOIlH'titlll'S, a sl'n'in' lIIay bnl'llell nscrs with extraneous information. For exam­

l'le, ill respons,' to a sean'h for a l'articulaI' file, Archie provides a list of copies

frotll allm'lOI' the wodd. Often the list is tao long for the user to sean it. Even
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III troduc tiOl1

if thc list conlains only fl'II" ,'ntri('s, Illl' Il'''1' shollid dl<)(ISl' a n('arh~' sil(' l'rom

II"hich to rl'tril"'l' Ih" fill' in onkr to mak,' 1>l'sl IISI' of tlll' ndll"ork.

\VIT was bora fronl ho th thl' n,'c('ssity of haying a s~'sll'nl capah\<> of IIsing "ariolls

ROSs to search and rdric\'(' informaI ion aud t0 ill<Tl'aSI' 1Ill' a\Van'u"ss of uoyi... · IISl'rs

by ofrering an casy-Io-maniplliall' too!.

Ccntral to this \Vork is thc conc"pt of f('SOfm'(' disc()\'('IY II"hÎl'h inlpli,'s th(, aet

of lo('ating and acc('ssing informaI ion ['('som'C"s on thl' lnll'raet. \VIT oll,'rs an al­

t,-'ra,tl.iye to the most poplllar Rl'sonrc" Oisl'owry Sl'ryÎl','s (BDSs), hridging tlll' gap

between them allli assisting naiYc IIscrs in finding a path tOll"ard thl' inforlnatiou

available and maniplliating thl' tools nccc\<>d to gC'l. il..

The diversity of th" access mdhods IIsl'd hy cadi sl'rYi,'1' to rdril'Yl' variolls kiuds

of data files across t.lll' network imposcd ['('cl'ntly a nl'W tn'ncl in tll<' d,'sign of HDSs,

t.hat. is their illtcfOpl'miJiJity. This issll(, is not. l'asy to aCTomplish as tll<' yaridy

of exist.ent. prot.ocols rC'IlIires spC'cific paramC'tl'rs and IIll' alrC'ady hllilt Sl'r\'('rs ha\'('

a different. conunand synt.ax. Therefore, in oreh'r t.o avoicl 1Ill' modification of th,'

existent. protocols ancl seryer.';, the int.eraction of tlll'se sC'rviC','s has to h,' re'garell'd

at a high level of thC'ir architeeture, iL'; they are ail based on thl' clil'nt-sl'rYl'r nl<.dl'1.

Thns, \VIT considc'rs a graphical approach to t.his prohlC'm, at thC' dil'ut k\'('l, ma king

nse of t.he nnderlying access Illdhods snpplied by cadi incorporated sC'rvicC'.

Moreover, t.he represcnt.at.ion of t.he Interad addressC's as dyuamic bnt.tons on a

geographicallllap in response t.o a 'Inery is wort.hwhile not. only I)('..,IIIS(' it proyidl's

a nser-friendly int.erface, bnt. also becanse it. ofrers mo['(' control to tlll' usC'r 0\'('1' IIll'

nct.work, based on t.he dist.ribnt.ed sc'rvers concC'pt, and in t.his way slll' may 1)(' abll'

to:

• decrease t.he tot.al net.work t.raffie by atteml ·ting to ('(Jnnet:!. to a nC'arby sc'rv('r;

• balance the workload alllong the clifrerent "'l'Vers by having altemati\'(', "'1uiv­

aIent. sources of information.

While most ROSs do not. t.ake int.o acconnt the net.work traffie and bandwidth, \VIT

offers the possibilit.y of better nsing t.he Int.eraet. by choosing more appropriate servers

corresponding to the nser's necds.

Althongh the hllge earrying capacity of the optieal fiber IIsl'd for eOlllmllnÎ<oation

links gives hope for abllndant and cheap dat.a transfers in the fllture, for the 1I101l1l'nt.



",'ill~ lHllldwidth still l'I'I"'''''''lb a l'''twork 1'''''''11'1''' 10 b" taken into consideration in

ordl'r 1.0 avoid "on~'"t"dlinb [4].

\VI,,'n nsin~ an intl'l'I",t servi"e, the m",t natnral approach toward saving net­

work l'l'SOlUTes and achil'vin~ a faster rl'spon", time is minimizing the distance which

separat"s 1.1", local m''''hine from 1.1", remotl' servel' [G], similar 1.0 the long distance

pholle calb which are more cosUy 'L' their d,,,tination is fmther.

Moreover, whl'n a c"rtain "'n'el' is not availahle or its nse has a limited nsers mun­

1)('1' (for l'xampll', t.ry "omH,et.in~ via anonymons FTP to csd4. csd. uwm. edu, which

ha.' a maximlllll lhnit of 20 ns"rs), I",ed is 1.0 find ail alternat.ive server containing the

SaillI' informat.ion.

\VI"," lookin~ for copies of a file store,l on several machines ail over t.he world, a

nsl'I' from Callada is nnlik"ly t.o conneet. to .Japan t.o retrieve that docnment if another

"opy is availahle on a host. locat.,,,l in US also hecanse, alt.hough the file ean he stored

nnd!'r t.he S'tille Il,m,,,, t.he copy residing in .lapau might he available in Japanese!

Therefore, the n"'r mnst. be able to make a decision as abont where to connect

wl",n a ddanlt. server (nsnally chosen hy t.he system achninist.rator to be the ciosest

01"'), happens t.o be IIIHlvailable. The Int.el'llet address of a machine may provide

somdimes informat.ion abont the locat.ion of that h",t, when it.s domain part. is com­

pose,l from the code of the conntry (cg. clouso. crim. ca is sitnated in Canada) or it.

cont.ains a hint. ahont. t.he site (eg. evoserv. univ-lyon1. fr represents the address

of a machine at. t.he Universit.y of Lyon, France), bnt most of the time it gives a very

hroad approximat.ion of the geographical arca where the machine is situated and only

few people arc ahlt, t.o "decipher" il..

As t.he network size increases from Local Area Networks (LAN) to Wide Area

Net.works ('VAN), t.he problem of resource discovery changes becanse of the different

t.echlliclnl's in advel't.izing, o/fering, locating and accessing the information[6J. PoIling

or "'cl',,,nt.ial search t.echniqnes, in which a user has to search t.hrough ail potential

informat.ion SO\llTeS, beCüme infeasible when there are hundreds, or even thousands

of l'PSOUITt'S.

•
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1.3 Outline

This t..hesis is st.l'Ilct.med as it. follows:

Chapter 1 is t.he presellt. chapt.er, whieh sketches the background and presents the

main rpasons leading to tl1<' devclopment of 'VIT.
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III trad lIetioll

Chapter 2 introdllc(,s 1Ill' Intel'll('I, a "nl'l\\'ork of n('I\\'orks" , ils pn'scnt [\w\\'lh anl!

flltme dcve!opm('nt,

Chapter 3 examines the ROSs. to[\<'Illl'r \\'ith th" ,,,'(','ss lIll'thol!s clIl'l','ntiy IIS('I! Ily

t.hem t.o iocate alld access 1he illformatioll,

Chapter 4 deserilH's Archi,', 'III archive ind('x for thollsanl!s of anonYlIllllIS l'Tl'

archives slll'ead world-\\'il!e,

Chapter 5 deseriiH's \VAIS, an in,iPxill[\ and fllll-text. search s('l'\'ie(' for 1'11'1-\<' (,011,·('­

t.iolls of docllmellts st.ored locally,

Chapter 6 descrihes Gopher, a ,list.l'ihllt.ed informaI iOIl hrows('r which [\ives a,'('('ss

t.o variolls t.ypcs of illformat.ioll it.ems,

Chapter 7 descrihes \V\V\V, a hypert.ext system for hrowsin[\ distrihllted infol'ma­

t.ion.

Chapter 8 presellts the \Vorld Information Tooi (\VIT), a Sysl."111 m('anl. 10 antolll­

at.ize t.he process of informat.ioll discovery 011 t.h,' 1111.('1'11('1. hy hrinl-\inl-\ tOI-\<'I.h('r

t.he Illost poplllar ROSs: Archi(', \VAIS, Goph('r and \V\VW.

Chapter 9 comprises the User's 1\'1'11111'11 of \VIT, iIlllstrat.inl-\ ('ach fllndion with

examples.

ChapterlO examilles t.he COllclllsions t.hat. may he ,iPriv('d l'rom this r('s('ar('h, I.h('

cont.ributions hrollght. hy \VIT and somc sllggest.ions for 1'111.111'(' work .
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CHAPTER 2

Internet

2.1 What is the Internet?

The Int.ernet is a glohalnctwork of nel;works enabling cOlllput.ers of ail kinds to directly

and t.ransparent.ly cOllllllnnicat.e and share services t.hI'Oughout. much of t.he world.

J)ecause t.he Int.ernet. is an enorlllonsly valuable, enabling capabilit.y for so many

people and organi~at.ions, it. also const.it.utes a shared global resource of informat.ion,

knowledge and means of collaborat.ion alllong count.less diverse communities.

TlH'rc arc basically t.wo kinds of acccss t.o t.he Int.ernet:

• hast llCCCSS where end-users connect their cOlllputers to become part of the

Int.ernet., or

• tC1'111inlii llCCCSS where end users connect to a host computer which is directly

connect.ed t.o t.he Internet.

2.2 How did the Internet happen?

The Int.ernet. technology and networks were originally developed by the Advanced

Rl'search Projects Agency (ARPA) of the USA Department of Defense (000) in

t.he carly 19ïOs t.o pl'Ovide robust. interconnection of its information resources and

n~s(\archcrs.

During the 19805, the technology and networks were adopted by other government

agcndes and countries, as weil as the private business and the educational-research

6
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sector. Today, the Internet t('chno!ogy and the Internet ha\'(' fouud ml\.~~i\'(' ac,'''I'­

tance and use by ten~ of thou~and~ of organization~ around th,' world,

2.3 Internet growth and value

In April 1994, the Internet consisted of more than 30,000 nPl,work~ in ï1 countri,,~,

At the end of 1993, over 2 million computers \Vere measured a~ actually reachabl<'

with an estimated total of 20 million nscrs [ï],
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'l'Il" Ndwork growth continlles al, arolln<1 10 percent pel' month[8], as il\lIstratcd

in the following pi<:t1ll'e;

2.4 Internet services

Intel'llet services nllmber in the hllndreds, and depend upon a combination of the

access computer software and the available bandwidth. The most eommon services arc

file transfer, eleet.ronic mail (email) and remote computer acccss (sec Figure 2.1 [9]).

Among these services, the File Transfer Protocol (FTP) is by far the most used

1H'('ltllse il. lets users retrieve and put files on remote hasts on which they have an

aceount and il. requires little setup; in faet., most vendors deliver machines with FTP

conligured.

Intel'llet indudcs also some public services ta spread, locate and access information

on the network, l'ailcd Resonrce Discovery Services (RDSs). The most popular RDSs
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Figure 2.1: Int.ernet Services

arc Archie l , Wide Arca Informat.ion Servel' (WAIS), Gophl'r2 and World Widl' Wd,

(WWW3).

Ot.her public Internet. services inc1ndl' ant.omat.ic informat.ion dl'livl'ry via Dist,ri­

bnt.ion Lists and Netnews; real-t.ime written int.eractions nsing Talk or Intl'l1let Ilelay

Chat.; Netfind, a directory lookup service to discover the net.work addrcssl's of pl'opll'

and compnters and mnch more.

A taxonomy of the Internet services conld he the following:

• Communication Services snch as: email.mailing lists and news;

• Resource Sharing Services snch as: file transfer and l'emotl' e<>1ll(lnt.l'r aceess;

1Namc dcrived from "'archives"
2Namcd derivccl from '~go-pher" 1 someollc who fctches nccessary items from many locatioll!'! .

3Somctimcs calicd W3
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• Ilesource Discovery Services for:

people;

documents;

network resources;

Uufortnuatdy, it is uot ('a,;y to k('('p traek of ail the new developm('nts in networkiug.

i\('eordiug 1.0 som(' 1"'e('ul eslimates, th(' amount of traffie on the Internet has been

ill('I'l';L~ing ten I"'I'Ccut l'Pl' monl h, and the number of new applications and services

IHL~ heeu growiug almosl ;L~ quickly.

2.5 Internet future

P('rhaps th(' ultinmtl' vaIne of the luternet, however, is enabling communication among

millions of peopl(' aud ol'gauizatious who cau be reached through the network, or

who provid(' ahundant aud di\'erse information and software on Internet hosts. For

many ('ducational, r('search, husiness. military, and governmental activities today, the

lut ('met is an indispensable tool.

lu this environment, reSO\ll'e(' discovery is an increasingly important issue because

if users cannot find information, they cannot benefit from the whole potential of the

nelwork. Simple software aud inexpensive access to the general public over neariy

ev('ry tdeconunuuieations medium arc becoming widely available. Almost every eon­

('eivable non-profit and for-profit use is underway or being envisioned.

The Inte1'1let can shrink the worid and bring knowledge, experience, and infoI'­

llIatiou on nearly every subject. imaginable. A stake in its success is the possibility

of finding out r('qu('sted information on the Internet sea of documents. The Internet

flltul'l' r('sts with the eollaborative work and sources of information over the net\\'orks,

including the exchaug(' of iuformation across any country boundarics.



•
CHAPTER 3

Resource D iscovery Services

There is so much information distributed on the network, that. it. is in1lll,"sih\,' t.o

know where everything is, or even how to begin looking. Th" largl' amannt and t\ll'

complexity of the information available on the network motivat."d t.h" d('\·"jol'nH'nl.

of Resource Discovery Services (ROSs), in order to nmk" t.h" acecss and tlll' US"

of this information casier.

3.1 Overview

vVithin the past three years there has been a widespread adopt.ion of tools sudl I~~

Archie, WAIS, Gopher, WWW.Hytelnet.Netfind.andmanyothers.Th.. ROSs dl'­

scribed in more detail here inc1ude Archie [10], WAIS [1], Gopher [21 and WWW [3)
as they are bcing used on a wide variety of information sources ine\nding lill's ancl

databases. Moreover, they arc frecly available to the nl't.worked Resl'arch and Edn­

cation community.

The number of ROSs is large and growing qniekly. Cert.ain techniqnes rl'al'l'l'ar

regularly and seemingly different tools may perform similar tI~~ks: qnery, browsI',

retrieval, etc. But l'ven for those services that arc provided by different. t.ools, t.1ll'

differel'ces in architecture make some services more suitabll' for certain t;~~ks, ami

less efficient or appropriate for others.

The efficiency of retrieva! is, in this case, crucial for the ov('mll l'('rfOI'llHlIH'.1' of

the whole network, because the access to common sources of information makI' t.he

• user responsible for the time and the l'l'sources nsed.

11



Ullfortullatdy, users are uot always aware of the feat1ll'es of cach siugle service aud

t!wy owr!oad SOllll' servers with skady use, just hecause 1I0vic,' users have illertia ill

usill~ a kllOWII service mther thall filldillg auot!wr olle which conld he more eflieiellt

~iVPH ft certaill task.

Il. shouldl", UO'I'd that ill mallY ways lIetworked information retrieval is in its in­

fancy colllpawd with traditional inforIuation retrieval systems. Thesaurus eonstmc­

tion, hoolean searching and d'L~sificationcontrol are issues which are under discussion

for t!w popular RDSs, hnt 'L~ yet are not in widespread Use. However, with the vast

amount of dfort that is clll'rently going into the ROSs field, rapid progress is being

1l1ade. Much work is heing donc on expanding some of the ROSs 1..0 inc1ude handling

of nlultimedia illfol'mation sel'vil'.es.

•
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3.2 Taxonomy of Resource Discovery Services

Tlwre are two strategies of locating information on the Internet nsing ROSs: browsing

alld seardring. Acconling 1..0 this dichotomy, ROSs can be ronghly c1assified into two

cat.egories:

Iudcxing services, snch as Archie and \VAIS, organize searclmble informat.ion into

imlexing datahases and respond to user qneries by searching their databases for

relevant information.

Browsing services, snch as Gopher and \V\V\V, organize their information space

'L~ a directed graph with nodes t'Onnected by links. They allow users 1..0 find

data of interest hy navigating the information spacc.

In general, indexes make a system efficient 1..0 search, but they do not provide explicit

links hdween related items. In contnL~t, brawsing services offer no easy rneans of fiat

sparches.

To some tools there had been added in time other services 1..0 make the access to

their reso1ll'ces easier and they became intel'lllediate systems according to the above

didlOtomy, having both browsing and indexing features, such as Gopher, for which

Vel'Oniea 1 IHL~ been developed more rerently.

The feat1ll'es of the ROSs presented here arc summarized in Table 3.1. This taxonomy

IS not 1I1eant 1..0 be exhaustive: iu addition 1..0 the main f.,atures mentioned here,

1S"" Chapt"r Gahollt Gophor



• thel'l' are soml' ot 11<'1' chara<:tl'rist i.,s of thl' n OSs, thl' !/m1l1Ûrwi!!/ for l'xampir., which

iudicat('s if who1P d'lClIUH'uts an' hl'ing '1<'('('ss<,(I, as iu thl' casl' of Archi(' aud c;ophl'r,

or if portious within dOCllUH'lIts ('au 1)(' poiut.,.l al. as wdl, as ia thl' casl' of WAIS uud

\V\V\V. Soml' noss also distillgllish hl'tll'l'('U data, sllch as fiir's, and mdll-data, ".wh

as indexes or dil'('ct.orips.

Qucry Rctricvc BrOW8C Il1forlllUtion Il1foruUltiull

1\Orgnnizntioll Typcs

Archie Archie aUOI1'yIIlOIIS FTP no iluil'Xt's lilt·nallH's. tt'xt

(not indllf/ri/) d(lscl'il)t.il)IIS

WAIS waissl'an'II wais 110 fllll·ll'xt. illdt,x l('xl,

",il h waisiudl'x

Gopher Veronica gopht'r )'t's indt'xI's 1Il1'1l11 t.illl's 1111111 illlt'dia
with Vt'wnÎ<"a

WWW - HTTP Yl'S links IIIIl1t.i tllt'( lia

Table 3,1: noss Featlll'l's,

But eveu if oue kuows which l'l'SOUl'l'l'S iIl'e availahll', how cau they hl' lIsed and

wheu is au ROS more advautagl'ous thau auother'!

3.3 RDSs architecture

•

The architect.ll1'e of a nos must eopl' with a wide!)' distrihuted he(,l'l'Ogl'Ill'ons ul'I.work

of computers l1muiug differeut applieatious which use clifferl'ut data formats. This

requires a client-sel'lIel' mocle! [III.

The clieut-server 1ll0dcI divides the service into thn'e parts. Bach of tlll'S<' l'arts

performs a distiuet. fuuctiou iu th" implemeutation, as follows:

1. The client proeess, whieh uses the service ami mak"s recJlll'sl.s;

2. The server proœss, which provides data iu a fonu uegotiated with the dieut;

3. The protocol, which the dieut aurl the sen'er use 1.0 eoullulluic:at.~ with ."",h

other.
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Copher client

WWWserver

WAIS client

!fost i\

Legend:
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WWWcllent

Copher client

WWWdlent

WAIS servet

1T(I~t C

Figure 3.1: The client-servel' moclel

Archie dient

Cophcr servet

Archie dlcnl

WAI5dJent

WWWserver
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A s"rV1cl' prot.ocol ami a servel' ma)' be designed t.o allow man)' client. processes ta

u:-;p the :-;auw :-;erypr IH'OCPSS, 01' a servel' Inay scrializc client aeeess and fiU only one

clil'nt. ('('<inest at. a tinle.

Thl' clil'nt.-sl'rI'('r model for HDSs dl'scribed here involves processes running on

Illachinl's, not. on r\l'dicated clil'nt or serl'er machines, Each host can have servel'

!ll'OC"SSl'S from 'l1l(' or several applieation protocols and client proeesses using one or

Illo('(' Sl'rvers, as shown in Figlll'e 3. L

A di,'nt process l'an eOlllml1nieate with a servel' proecss on an)' hast l'Ilnning the

Sl'rI'l'r. Also Iwo hosts ean eaeh be rl1nning servers for the same application protocol

and also l'ach ean lia\'(' dil'nt proeessl'S eonncet.ing ta the servel' of the other one,
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• 3.4 U niform Resource Identification

•

As networked informatiou n'SoUlTes proliferate OU the IntenIl't., standard Uu'aus for

identifying, loc;tt.ing, all<l deseribing t.hese n'S01llTes b,'com,' iUlTea,;iugly u"l'essar)'.

Abo, many prot.ocols aud syst.ems for docnnu'llI. seareh aud retrie",t! are cnrrently iu

use, and mauy ot.hers are ta be exp,,,'.!.ed in a fidd whose expausiou is explosi"e.

The possibility of locating and accessing the same obj"l't by dilf,'n'nt. nDSs n'­

lies on the schellle for naming object.s, The conel'pt of objt:Ct hl'l'l' illlplies uot. only

human-readable docnments, but a geueralized nuit of l'l'f,'l'l'uce and does not. lu'ed t.o

correspond ta any uuit. of storage. The tenn 7Ul1IW repl'l'sents a string of charaders

describing an object. A name allows a nser ta retrie,'e or operaU' on obj"ds with t.!u'

hdp of a client program via a sen-el' program,

The abjects on the network which are ta 1)(' lutlned and address"d indude t.ypicall)'

abjects which l'an be retrieved and abjects which can be seardwd, bnt t.here is a larg"

variety of other abjects which lIla)' snpport other operations, To al'.('ess Objl'l't.S whkh

are part of different information spaces, there is a nepd for a nni""rsal synt.ax t.o

encaps'.ilate the name of objects, This allows names in different spaces 1.0 be tl'l'at,'d

in a cOlllmon way, l'ven though names in different spaces ha"e different charaet,'rist.il's,

as do the abjects they refer ta,

3.4.1 Uniform Resource Identifiers

Uniform Resollrce Identifiers (URIs) aim ta enable global search and ret.rieval of

documents across varions compnting p~:ttforms and despite the di"ersity of Pl'Ot.oco!s

and data formats, URIs encode the nanles and addresses of objee\..s on the Intel'll'~t..

A URI is an abject of a llnillersal set of nll7nes in re[Jistc1'l~d nll7ne S]IIU;CS mul

addresses referring ta registered protoeols or 7Ul1IW SpllCCS [121,

3.4.2 Uniform Resource Locators

A general reso1tree loelltor is an object that describes the location of a resource [131.
An Internet resollrce locator consists of a service and access parameters llIeauiugfnl

to that service, Each service utilizes a particnlar addressing scheme,

The concept of Uniform Resonrce Locator (URL) was introdnced by Tim DCrIlPrs­

Lee and it was designed ta provide a unifol'lll way of specifying location aud retrieval

information for networked abjects, A URL is a form of URI which expresses an address



which maps onto an aceess algoritlun using network protocols [141. As defined by Tim

I3enwrs-Lcc, "a URL rep1"Cscnts physical addresses of abjects which arc retrievable

llsing alrcruly cxisting protocols on the Internee' [15J.

The generic syntax of URLs, shawn below, provides a framework for new names

to he resolverl Ilsing ;L~ yet undefined protocols:

•
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Bcheme://[uBername~]IPaddreBs[:port number]/path

A schcmc is a registered identifier for a protocol. Table 3.2 shows the schemes cur­

rently covered hy the URL synta..x [151.

http Hypertext Transfer Protocol

ftp File Transfer Protocol

gopher The Gopher Protocol

mailto Electronic mail address

mid Message identifiers for electronic mail

news Usenet news

wais Wide Arca Information Servers

telnet the TELNET Protocol

rlogin remote login

tn3270 remote login to IBM VM/CMS

Ta bIc 3.2: Currently registered schemes used in URLs

The Internet Assigned Numbers Authority (IANA) is the central coordinator that

registers and maintains schemes [16J. Any submission of a new URI scheme must

inc!llde a definition of an algorithm for the retrieval of any object within that scheme.

The algorithmmust take the URI and produce either a set of URL(s) which willlead

to the desired object, or the object itself.

Within the URL of an object, the part of the URL following the name of the

scheme is in a format depending on the scheme. Ta connect to systems which do

not use the anonymous FTP convention that specifies the user name is "anonymous"

ami the password is the user's Internet mail address, the syntax allows the inclusion

of a user name and of a password. The IPaddress represents the Internet address

of the sen'er host, and it is followed by the port number, which is used in case the



port. is not. t.he default. one. The n'st of th" 10cat.0I' is kno\\'n as thl' 1'all1 and it has

a signifieance defilll'd by the part.icular sclll'nll'. It ,iPfilu's dt'lails of ho\\' the clil'nl

should comllluuicat.e wit.h the ser\"l'r, including information to Il<' llaSsed t.rauspan'Illly

t.o ~he servel' \\'it.hout. any processing by the client. Typkally it. is used 10 "Ill"ode

a tHllne in a givcll lléllllC space or an algorit.lull for (\('('{':.;:.;ing ail ohj('ct.. BpI'<' an'

prcsent.ed some examples of URLs:

•
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• Au example illust.rat.ing au FTP sch"llle that. ident.ifies an image fil" ou I.lll"

Int.ernet. hast. ftp. tic. corn:

ftp://ftp.tic.com/matrix/maps/matrix/world.gif
1 1 1 1

scheme IPaddress path

The port. munber is omitte<! because it. is use,! the <!efau1t. Onl'.

• The following example refers ta a \VWW schenle i<!ent.ifying a hypertext docn­

ment. called "DV'·view. html" on t.he \V\VW s'~rver info. cern, ch:

http://info.cern.ch:80/hypertext/DataSources/Dverview.html

• The next example refers t.o a Gopher schellle t.hat. results in tll" i<!entification of

t.he Gopher item ealled "Information About Gopher". TIl" pen:rmt. sigll ('){,)

is used as an eseape charaet.er ill t.he eneoding sehem", while 20 r"I"'es"nts tll"

blank spaees between wor<!s in t.he Gopher menu t.itl,,:

gopher://gopher.micro.umn.edu:70/11/Information%20About%20Gopher

• The example below refers 1.0 a \VAIS s('heme whieh ident.ifies the WAIS SOUlTe

ealle<! "directory-of-servers" an<! performs aseareh for tll" wonl "versions"

on il.. The question mark ('1) is use<! t.o delimit the boundary bdwe"'l tlw URL

of an in<!ex and a set of wor<!s used 1.0 express a query on that index:

wais://cnidr.org:210/directory-of-servers?versions

In ail cases the client piL~ses the path string uninterprete<! ta the scl'ver. For tll" URL

• syutax iu BNF format, sec Appeudix A.



From t.1", c1ieut.-server modd poiut. of view, t.he ROS archit.ecture must. separat.e

t.he locat.iou aud access compoueut.s from t.he ideutificat.iou of au iufonnation object. in

order t.o permit. au iut.eractiou betwI!Cu differeut syst.ems that access the same data.

Ther.,[OI'e, the dieut. lHL~ the respousibilit.y of resolving au object address into au

obj(",t, using it.s rep","!oire of network prot.ocols, while t.he server provides the location

aud t.1", protoeol om'rs access t.o t.he iuformation object. A document. name provides

a way for t.he dieut. t.o find the server and for t.he server t.o find the document. Even

port.ious of a docllul<'llI. may be specified using t.he URL syutax, by separat.ing the

fragmeut. idcut.ifier from the whole object. with a hash sign (#), as shown in t.he

following example:

•
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http://info.cern.ch:80/hypertext/WWW/Addressing/BNF.html#21

1 1 1 1 1
scheme IPaddress port document fragment-id

•

Thl'rc is a t.radl'-off bl'twcen impleml'nt.iug t.he fragment retrieval as a part of t.he

",rvicl' providl'r or as a funct.ion of the dieut: if only a small part of a large object

is needed by t.he dieut., it. does uot need 1.0 transfer the entire object. across the net­

work. Howevl'r, the implementation of this funct.ion division requires that fragment.

specificat.ion be pa.'5e(1 t.o t.he locat.or service provider as an addit.ional paramet.er.

This complieat.es the service definitions and requires the service to return a much

mol'<' complex series of en'or conditions pertaining 1.0 invalid or unsupported frag­

ml'llI. spl'cifieatious. lu the eXllInple considered above, the reference to the particular

portiou of t.hl' doeuml'nt BNF. html identified by the identifier #21, is not sent to the

servel', but it is rctaincd by the "VWW client and used when the whole object has

bl'l'n rl'tril'ved.

3.4.3 Gateways

'1'0 acc('ss object.s in anot.her ROS information space, some clients are configured to

US" specifie Sl'rVl'rs, eall"d gatclUays, t.hat. t.ranslate loeators for indirect access through

ot.hl'r addressing sc1l<'mes, whilc otller clients may have incorporated the function of

cOIl\'"rt.ing loeat.ors t.hcmselves,

Example: The lvlosaic client. for XWindows can access a WAIS servel' by entering

Il URL with the following syntax:
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wais://<wais_server>:<port>/<source_name>

ID

In this URL <port> l'epl'esl'nts thl' ]lOl't nUlllhel' thl' \VAIS Sl'I'V('I' is l'uuninp; nt,

and <source-llame> is the IHIllH' of thl' \VAIS datahase, Consid('1' fol' install('(' III!'

following locatol':

wais://cnidr.org:210/directory-of-servers

\Vhat this means is that given the nallle of a se\ll'Ille di!fen'Ilt. t.han tll!' hHp ]ll'Ot.o('ol

used by Mosaic, the eliellt. is eOllfigul'ed to use spl'dlie p;aleway lo('alors fol' indin'ct

access thl'ough anoth('r schcme, alld converts a URL like that into a URL that looks

like the following:

http://www.ncsa.uiuc.edu:8001/cnidr.org:210/directory-of-servers
1 1 1 1

HTT? -> WAIS gateway remains the same as before

www.ncsa, uiuc. edu: 8001 is the address of IL public \VAIS p;ateway; eVI'rythinp; aft.('r

the first single slash in this URL is exact,ly the sante a.' in 11ll' orip;inal URL. This

should give the gateway ail the information il. nl'eds 1.0 alTess tlll' s]ll'd!il'd WAIS

database and provides the non-native-\VAIS cliellt wi th the equivall'1lt of dired a('('('ss,

3.4.4 Uniform Resource Names

However, URL does not provide a stable, long-lived l'eferellc:<! 1.0 a l'esOI11'(:e 'L' t.ll!'

l'l'sources can move out from lllHlel' the locatol'. Moreover, a p;ivl,n n'soun:(' nlay hav..

multiple URLs if it resides at a number of diffel'ent loeatiolls on tlll' Ild, or is avai!;,bl..

under a l1umber of different access methods.

The Unif077n RCSOlll'CC Nllmc, or URN, IHL' been designed 1.0 a:l<:viatl' this pl"lblmn.

A URN is a name which uuiquely identifies a resource, aile! il. is e!l'sign<:e! 1.0 pl'ovie!l'

persistent naming for uetworked object" [17]. A URN illelltili<:s ail ',bjl,d Ulliqlldy

by its content, so the object may be moved fl'Om oUe 10catioll 1.0 allot.!wr, 01' it lJIay

reside on multiple locations and these 10catiol1s may eh auge ill tiute. An Int<:l'IIational

Standard Book Nllmher (ISBN) 01' a book call1llimber withill a p;iVl:n library coll..dioll

cOllld be a relevant allalogy to a URN. A URN is int<:udee! to h<: us..d in <:llnjllnction

• with a directory service, which can provide a URN--.URL mappillg. This URN-URL
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ardtit"etllre allows l'''l'lllallellt rdenmces 1.0 be made 1.0 r"oo\ll'ces without carillg about

tll"ir C:IlIT"llt locatiolls, A possibl", but not yet feasible, scenario for the use of the

UH.N -> URL mappin~ is tll" followin~:

• A dimlt pl'll~ram, l'lmnin~ on th" user's workstation, recei""s a hypertext doe­

unl"nt, menu, or oean:h result etc" containing a number of URNs.

• TIl" user sPlc'ets olle of the UR No which riepiets a relevant obje·;t. Let us ouppose

sil" dl()(lSes:

urn:iana/jimmy.mcgill:wit_manual

The URN ll"('cls 1.0 contain enough information for the client 1.0 locate the

resolu 1. ion seryice,

• The dient locatl's a URN-> URL reoolution service. This might be donc by

l'xtraeting the ID Authority from the URN. In the example eonsidered here

this wou!cl be iana/ j immy .mcgill, reversed and ". urn" appended 1.0 fOl'ln

"jimmy.mcgill.iana.urn". This address might be then passed 1.0 the Domain

Name Ser""r which can resolve il. into an Internet address.

• The dient contacts the URN -> URL reoolution service, and rcl.rieves a number

of URLs for this c!ocument:

URL: http://www.mcgill.ca/pub/docs/wit.html

URL: ftp://jimmy.cs.mcgill.ca/grads/luminita/wit_manual.ps

• The US<'l', or the dient, chooscs the "best" URL. In some cases the URL will

contain enough information for the client 1.0 fctch the document without further

input from th" lISl'!'. For instance, in the example above, if the client does not

support hypprtl'xt, th('n il. might automatically select the postscript version.

• The dil'nt eithl'r rctricvcs the URL itsclf or, if the URL is for an access rnethod

the dient kno\\'s about, but il. cannot haI\(lle itsclf, then it passes the URL 1.0

an appropriatc gatcway. In the case the client has never heard of the protocol,

il. should hand tlll' URL to its rlefault gateway.



• The client ...itlll'l' displays th" o1Jjl'ct, or if it is in a fOI'Illa! th,' c1il'llt do,'s not

handle, it launc!H's an appropriatl' l'il'wel',•
Resolll'cc Dis('()\'I'(I' Serl'Î('l's :?l

Thel'e al'e dll'el' (,olllponcnts to the UflN:

1. a wmppl'l',

2. a naming AlltllOl'Îty idl'Ilt.ifil'l',

3. and an opal/Ill' WlIIlC.

The general syntax of a UflN is given bdow:

URN : <Authority_identifier> : < opaque_name>

The <Authority_identifier> consists of two sllb-colllponeilts, a sC'1l1'Illl' id"llt,ilil'r

and an ilJ(livic1lllll ideIltifier. The individllal identifier is the ident.ifiel' of ail ol'ganiza­

tion which has assigned the opaquc_name componl'nt. to the l'<'SOUl'<'e and can l'I'soh'"

the URN to a set. of URLs for t.he l'l'source. H l'an he St.l'lIdlll'<'d b a hil'l'mchical way

and it may bc multi·leveled, The scllellle ident.ifil'r and t.he illclividual ici<'1lt.ifil'r m"

separat.ed by a colon. A t.ypica!naming Aut.horit.y-Ïdelllifiel' looks like t.he following:

IANA:42117

The <opaque_name> COmpOllent of t.he UflN is any st.ring t.h,' nallling Allt.horit.y

wishes to assign t.o a given resomce. A givc'1l opaque..llHllle, 011"1' ,""signl'd, shollid

never he reused hecause UflNs are expected t.o be pel'SisteIlt nallles for l'eSOIll'<'I'S, An

example might he t.he following:

URN:IANA: 42117:

1

1. 306.457

1

scherne individual opaque

id id name

•

1 1

Authorithy_identifier

To summarize, a UflN ident.ifies a resource or IInit of informat.ion, while a URL

identifies the locat.ion or a container of a resollrce identific~(1 by a UflN .
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The Jlrovider of a l'esonrce lIlay Jlwduc:e a locator for il., leaving the locator in places

wlwre il. is intml<led 1.0 Ile discovercd, such 1~~ an HTML page, a Gopher menu, a

lIlessage 1.0 an e-Illaillist or an announcement on the Internet News.

Usm's also are Jll'odu('ers of l'esolll'ec locators: for instance, sometimes ft user com­

poses a reSOllfCl' locator bl~~ed on an educated guess and submits il. ta client software

with the intent of establishing acccss. For example, one can find out about the exis­

ten"" of IL new \VWW sel'ver via an emaillist or by reading the Internet News. 8/he

extrads the URL and then enters il. by hand using the WW\V interface ta connect

1.0 that remot.e servel' and get. usual!y its home page 2. Consider a concrete example:

Dy reading the News, one finds t.he fol!owing announcement. in t.he group

comp.infosystems.announce:

From: jameslow~iti.gov.sg (James Low)

Newsgroups: comp.infosystsms.announce

Subject: New Web Server [Information Tech Institute, NCB. SingaporeJ

Date: 8 Aug 1994 08:18:41 GMT

The Information Technology Institute (ITI) is the applied R&D arm of the

National Computer Board (NCB) of Singapore.

We are pleased to announce our World Wide Web server, which contains info

on our R&D programs, fact sheets, the ITI Innovator newsletter,

publication lists, conference announcements, press releases, job openings,

etc. The URL is http://www.iti.gov.sg/

The ITI Web server is continuously being improved. We hope you will visit

our Web server. Do provide your valuable feedback if you wish. Thank you.

If s/he wants 1.0 reml the document posted there, al! il. t.akes t.o obtain the file is ta

ent cr t.he 10cat.or 'IH'cilied in the post.ing, http://www.iti.gov.sg/.using a WWW

dient 1.0 retrie\'e and (lisplay the document. .

'S,'(' Chal'l!'r ï abOlit WWW
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CHAPTER 4

Archie

The Archie [10] system, as its name sllggests, is a distrihllt.ed archive index syst.em

that gathers, indexes and serves pnhlie information availahle on the Intel'IH'l..

4.1 Overview

The Archie service began lL~ a simple projeet 1.0 catalog t.lw cont.ents of hnndreds of

anonym01LS FTP archives sites.

Anonymous FTP is a special FTP service which permits any 115er ou the Intel'lll'l.

1.0 access a remote filesystem in order 1.0 transfer files 1.0 aucl fl'Om t.hat site. Il. doesn't

require the user 1.0 have a personal acconnt on the renlOte nHlchÎlH' aud then,fo1'l' il.

is widcly used for making available or gett.ing pllblic infol'Ination on the Intel'Iwl..

For anouymons FTP, one has 1.0 nse an FTP client program 1.0 comlect. 1.0 an

anonymous FTP server and login lL~ nser "ftp" with the p;L~sw'H'C1 hdng th,' e-ruail

address of the user.

Archie servers gather location information, name, and other details desnihing

FTP-available on-line files and create two index datab;L~es:

1. the filenames datablL~e, which contains the list of nlUlWS and locations of files

al. archive sites that provide anonYlllOIIS FTP access. A Unix shdl S'TipI. IIsing

the cron comllland, which execlltes commands al. specified times and dates, is

utilized 1.0 conneet via anonYlllOUS FTP to each monitol'l,d site in tllm and 1.0

fetch the local listing of files by performing the FTP cOlllmand "ls -IR" whidl

recursively lists the content of directorics. The filenamcs datalJ1L~e is IJ1L~kally

23
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oiJtaillPel iJy Ilwrgiug tlw recnrsive listillg of files from nll the allollymous FTP

sitps harwsl.pel mOllthly iJy Archie.

Ail exalllple of a local elltry iu thp filellames database is the followillg [18]:

pub/archives/article:

total 15
-r--r--r-- 1 root 15277 May 7 1991 archives.article.text.Z

2. the whatis database contains the Ilames alld descriptions of files Ilsually rtvail­

able thwugh allouymous FTp!. The ellt.ries in t.his dat.abase are simple t.ext.

strillgs eutered by hallel. Cnrrently t.here is no standard for encoding text de­

seriptiolls at each archive site, but work started 1.0 be done 011 this and once il.

will be e<lmplet.ed, Archie servers will be able 1.0 gather and illdex this informa­

tioll rmtomalîcally [Hl]. Ail entry in this database looks like the following:

<filename> <associated description(text string»

Archie SCl1le7'S poli thousallds of FTP servers monthly, build the "filenames" and

"whatis" databases aud make them acces,.ible 1.0 clients (sel' Fignre 4.1). Archie

clicnts seuel queri,'s 1.0 an Archie server which searches its databases and retul"lls the

result..

Offering a very popular service, Archie servers are sometimes overloaded by si­

multaneous requests. lu order 1.0 protect the responsiveness of the service, limits on

the uumber of sillml taueous requests have becn set for each servel'.

Archic servers are set up 1.0 respond 1.0 smaller requests much faster than 1.0 large

rl''lIH'stS. Therl'forl', il. is important 1.0 know how 1.0 make the best use of the service,

Il<'cause larger thl' request, longer the waitillg period for everyone's replies will be.

There are some r<'1evant limitations of Archie:

• TIl<'r<' is no way 1.0 search for a file in a particular directory.

• If whal. you founel is a directory that might contain an useful file, the only way

you l'an find il. out is 1.0 use anonymous FTP 1.0 sec the content of thal. directory

and eV<'nturtlly 1.0 retrieve the file.

IThis might. ilOt. always hr tht' case.
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;.nonYIIJous FTP urou 1

whaUa
datab,1Se

fI1enames
dilltilbne

Archie dilt.lbilses

Figure 4.1; The Archie Syst.em

/
/

• There might. be ent.ries in t.he "what.is" e!at.abase t.hat. an' not. upe!at.ee!, so III

t.he case of a dc1et.ion for exalllple, a file lIIight. apIlPar in t.1ll' Archie l'l,ply to a

query and not. be t.here anymore.

4.2 User's View

•

Users can cont.ae!. an Archie server and search it.s e!at.aJHL~es fol' files t.hey l'l'quin,.

Siner Archie servers cont.ain the sallie informat.ion, t.he user's dlOice of an Archie

servel' is mot.ivat.ee! by t.he geographieal location of an available servel' in order t.o;

• spread t.he workloae! alIIong servers;

• IlJlj •• lllize t.he net.work traffic.
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archie.rutgers.edu Northeastern U.S.

archie.sura.net Southeastern U.5.

archie.unl.edu Western U.S.

archie.ans.net ANS network

archie.au Australia

archie.funet.fi Europe

archie.doc.ic.ac.uk United Kingdom

Table 4.1: SOIne availahle Archie servers distrihuted worldwide

Table 4.1 contains a list of Archie SCl'vers and suggested aI'elLS fol' use.

Users can seareh the Archie datablLses in thrcc ways:

1. through a telnet session to a machine rtlnning an Archie servel', telnet archie. sura. net

for eX1Unl'le, and log in as user "archie", without any l'assword. The system

usually l'rints a banner and after that the Archie command prompt. As inter-

active logins consume network bandwidth and their number is often limited by

the servel', il. is indicated 1.0 use a stand-alone client software [20].

2. by using a stand-alone client program, which allows users of the Prospero sys­

tem 1.0 acecss the Archie databases through a Prospero servel', without the need

to log onto the Arehie servel' directly [ID]. Use of client software is encouraged

because it makes non-int.eractive use of the Archie scrvers and subscqucntly has

a better performance on both sides.

3. t.hrough an email interface which allows users to se11(1 and receive search rc­

quests via elcctronic mail. The e-mail approach uses less network bandwidth

t.han an interactive telnet session. The user simply se11(Is a message to an

Archie servel', mail archie@<server-address>, with no subject line and

Archie commands in the body of the message [21]. For example, the follow­

ing rel'resent.s a request fol' the list of ail sites in Canada who arc tracked by

the Archie sprver and then a list of files matching a regular expression of the

fonn <pat.tel'll> as defined by the standard Unix text edit.or ed:

Hst •. ca
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find <pattern>

quit

User Interface

Archie client

tclnet

Email

Archie Server

whaUs
diltilbale

(dttcripfioN of /ittl)

Anonymous FTP 5crvcrs

Anonymoua FfP

&crvcr 1

AnonymoulIl'Tl'

BCrvcr 2
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Users can query the Archie databases for filenames that match:

• specified patterns;

• a list of FTP archive sites;

• a list of files availahle frolll spceific sites.

Archie does not fetch the files for them, hnt it indicates the locations aJl(I the dil'edOl'Y

where the files reside. The resnlts returned hy the Archie SCI'Vl'r in r<'sponse 1,0 t.lw

search command issned hy the user l'an then he uscd to fetch the filds) direct.ly from

the archive site nsing the ftp commando

From the user standpoint Archie could he regarded lL~ a "secondary som",," of in­

formation which, hecanse of the high l'ost of locating and serving, would not otlwrwise

bc available.

Free1y available Archie clients exist for most operating systems and can he fddwd

nsing anonymous FTP [22]. There arc also gateways to the Archie system from many
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ot.llI'r RDSs, induclinl-\ Gopher, WAIS and \VW\V. Ail X.500 (st.andard for direct.ory

servÎe<'S) int.erfaee t.o Archie is C'ulTent.ly under devcloJlment. t.o provide a \Vhit.e Pages

service for locatiul-\ people on t.he Int.ernet..

Example Search wit.h Archie for filenames and/or deseript.ion of files whieh eont.ain

t.he subst.ring "orbix". To accomplish this t.'L~k, let.'s assume t.he user has an Archie

dient. which COIllll'ct.S by default. 1.0 the c1osest. avaiJ11.ble Archie servel". For subst.ring

e,L~e insensit.ive search one 111L~ t.o choose t.he option -s, ,L~ follows:

> archie -s orbix

Host clouso.crim.ca

Location: /igloo/public/outils/information-CDRBA

DIRECTDRY drwxr-xr-x 512 Nov 21 00:00 DRBIX

Host world.std.com

Location: /pub

FILE -rw-r--r-- 92B2 Mar B 04:27 orbix_from_iona

•

In case a filen11.me or a description of 11. filc m11.tches the semch substrÏng, the entry in

the Archie reply begins with t.he word "FILE".

Somet.imes the search will match a substring in a directory path, but no filenamc

in thal. directory. In this case, the location found by Archie shows the path, and the

entry Iisted will st.art with the word "DIRECTDRY". This indicates only that directory

might contain something useful, but 1.0 actually find il. out, the user has 1.0 connect

there with anonymous FTP and 1.0 look into that directory.

Sincc there might be several anonymous FTP sites that have the same information,

a new problem occurs: which one 1.0 chose. In this case, the c10sest anonymous FTP

servel' would be the best choicc, but Archie does not not help much here, because

very few people can figure out a geographical location from the Internet address of a

machine.
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The Archie system k... 'ps t.raek of anonymons FTP arehives on t.lll' basis of \'olnnt('('r

labour. The Archie service reqnires int.eraction wit.h the anonymons FTP sit.e admin­

istrators ane! informat.ion provie!ers have t.o e!evot.e time ane! splll'e on t.heir machines

to make their resources available. There are t.wo t.ypes of informalion provie!ers who

weule! he interestee! in Archie:

1. Primary informat.ion providers arc intercst.ed in havin~ a sllmmar~' of t.h!' infor­

mation provie!ed hy t.heir service t.rackee! by an Archic serwl'. To simplify 1111'

l'l'cursive local listing operation, some site ae!ministrat.ors pn'IHll'<' t.his lislin~ in

the "Is-IR" file ane! make it andlahle via Imonymolls FTP, AIso, t.his kitlll of

information providers have t.o create ane! lIpe!at.e Ill<' "whalis" local e!alabas!'

by entering the e!escript.ions of files hy hane!.

To be trackee! hy t.he Archie service, t.he an(mymolls FTP sit.e adminis!.ra!.or

mnst report the existence of his site t.o the Archie s!'rver si!.(' administra!.o!'.

There is not as yet an antomatic mechanislïl to register new sit.es [191.

2. Seeone!ary service provie!ers, or those sites wishing to pl'Ovie!e a "valn!'-added"

service for the Intel'Ilet, elect to I11n an Arehie servel' al. t.1ll'ir site to provid(' a

usefnl service to nsers, to raise the profile of their institntion on tlw ln!.!'l'Ild ,

or for commercial services.

The prototype Archie servel' at McGillnses a ronml-rohin al~Ol'itll1n !.o conn(·et.

to eaell monitoree! FTP site in tnl'Il, cyclin~ thl'Ongh th!' entin' lis!. of sit!'s on""

a month [19]. Other Archie servers limit themsclves t.o mirror the clataIHL~!'s

gathered by other servers, thns redncing the loae! on the Iwtwork ""nn(,(·tions

and sometimes minimizing the nser neee! for further acc!'ss, Th!'l'l' is still work

ta be donc to ensure consistency among Archie Sel'vers, !.hat is to gd t.Iw siUn!'

responses ta the same qnestion.

The Archie system is of partic1l1ar ntility serving information wlwr<' thefP arc nHlny

sites to be searehecl and/or wherc the cost ofscarching each site is hi~h. Searching for

a specifie filename at a single site may involve scanning hnne!rcds, or even !.hollsands

of filenames. Thus, most operators of anonymons FTP archives wc1eome the fad that

Archie indexes and serves the names of al! files availahle from cadi site traekecl.

In the winter of 1992, there were 9 Archie servers and they were tnu:king approxi­

mately 1,500,000 files provie!ee! by sorne 900 anonymOI1S FTP archives, with additional



illfol"lllatioll I",illl; addeel daily [Hll. Artel' just tIVO years of sen'iee, in November 1993,

Archie was traàinl; over 2,100,000 fil(~nallws on 1,200 registel"",l FTP archi\'(~ sites

aroulld tlw world [2:31. Now t.IlP lIumlwr of ',l'chie servers is 222, alld they are spread

worldwide, iLS showlI in the pict1ll'e bl'1ow:
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Work contillues 011 extendillg the Archie service 1.0 provide additional types of

information, The latest version is being used 1.0 provide a prototype Yellow Pages

sel'viel' and directori<'s of online library catalogs and c1ectronic mailing lists,

2NumlH'f IUL'it'd on tlu' list of Archie Sl'r\'(~rs slIpplicd by archic.cs.lUcgill.ca whcn gi\'CIl the com­

llIeLud "servers" as of .1tlllc 2ï. 1904.
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CHAPTER 5

WAIS

The WAIS [11 project was devdopee! by Thiukiug rVia('hiu,'s, ApplP ('Oluput<'r, Dow

Joncs Corporation ane! KPMG Peat. jViarwiek aue! iuitially il. was iUt<'lll!<"! for th" IIS<'

of busiuess execut.ivcs [24J. Subsequeut.ly it. b<'('am<' au importaul s<'rvi('e whi('h mae!<'

net.work-available full-text. indexed ('ollectious of e!o('uull'uls from sp<'eifi(' iutl'l'II<'t

sit.es.

5.1 Overview

\VAIS is an RDS usee! t.o iue!ex large eolleet.ious of files l'l'si'\<'ut oU a siug!<' ula,'hilll'.

It. is dist.iuct from Arehie iu t.hat. it. loeat.es t.he iue!ex aue! Ut" SOIll'l'e files ou tlt" saUli'

machiue, while Archie, as showu, indexes fileuames aud deseriptious of Iiles, polliug

t.housands of servers (sec Table 5.1).

The decent.raliuüiou of t.he \VAIS set. of iudexes amoug iudepeudeut s<,rv('rs that

provide t.he informat.iou has t.wo maiu eouscquenees:

• \VAIS has hetter sealabilit.y properties t.hau Archie's global iudex, meauiug that

it. is easy t.o acld more "VAIS servers ou t.he uetwork, ILS tlt"Y are iudellPlll!eut,

but. ou t.he olher haud,

• it. does not. provide global search aeross se1'\'ers. Iust.ead, lIsen; have explieitly

t.o select one or more part.icular servers to seareh.

31
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IlArchie

full-text index filenames index

indexes doculllents on indexes thousands of

only one servel' scrvcrs

retrieves/displays documents does not fetch documents

no harvest monthly harvest

no data duplication data duplication

no c1füa structures data structured in fields

~ WAIS

Table 5.1: \VAIS vs Archie

•

\'1AIS uses a single compu ter-to-computer protocol which is an extended version of the

ANSI Z3!).50 query aud retrieval protocol [25J, Il NISO standard intended particularly
for querying library catalogues.

A WAIS se71W7' is associated with a specific collection of files called source and il.

allows the set up of a full-text index of local documents 1.0 be published. The client

is the user interfaee and il. is capable of translating user requests into the standard

protocolused in the system. WAIS servers eurrent infonuation is mostly text based,

Imt this is not a restriction of the protocol since the documents retrieved can be an

arbitrary byte stream. For example, the weather servel' al. quake. think. com provides

sat"'lite map pict.ures in GIF format, whieh can be displayed by \VAIS clients [26J.

WAIS questions arc formulated by the user in natural English language, then the

dient application translates the queries into the WAIS protocol and transmits them

one by one ov('r the network 1.0 the servel'. vVhen the servel' receives a transmission, il.

translates il. into its own query language, searches the source for documents satisfying

the query and marks thcm for retrieval. The list of relevant documents is then

encoded in the response and transmitted back 1.0 the client. The client decodes

thc r('sponse and displays the potential resuIts. Matching documents arc ranked

acconling 1.0 a simple statistical word-weighting scheme which attempts 1.0 indicate

lik"'y rclevance. The user may choose 1.0 view selected documents and thus retrieve

thcm across the network, or 1.0 find similar documents using the results obtained 1.0

remn the seareh: this method is called relevance fccdback [2i] and il. represents one of

the main ach'antages of \VAIS. The system examines the document marked as being

n-Ievant, brl'aks il. into words and uses the most important words in the document 1.0



coust.ruct a uew query. This query will Il(' l'lill aplÏust t.hl' databast' auc! t.ht' rt'stdt.

will be preseut.l'd to the user. This proccss is hiddl'u frolll t.hl' USl'r, who ouly kuows

t.hat. s/he has iudicatl'c! ta the systl'lll that a particular dOCUIlll'llt was iut.l'rt'stiup; aud

that t.he system has preseutl'd ht'r/him with morl' c!ocumt'Ilts ou tIll' saml' t.opic.

•
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5.2 User's View

The easiest way t.o try out how \VAIS works is t.o conll<'l't t.o a \VAIS Sl'1'\'('r usiup;

telnet, for examp!c,

> telnet wais.wais.com

and enter at. t.he "login :" thc nse1'llame "wais". This pl'l'Iuit.s t.he USl' of a curs"s­

based interfaec l, a simpIc terminal winc!ow dient. program, l'alll'c! slIIrLis (Simpit' WA IS

int.erface) [29]. This is a basic aecess t.ool designcc! for t.hosl' USl'rs focusec! ou c!at.a

rctrieval and not computer operation. The funct.ionality support.l'd in('.1uc!l'S SOlIl'""

seleet.ion, keyword cut.ry, anc! antomatic documeut ret.rieval, but it. c!oes not. provic!l'

l'devance feedback or a mechanism for st.oring qUl'st.ious. In orcIer to t.ake t.hol'Oup;h

advantage of t.he features of the syst.em anc! of a direet.-mauipulation iut.l'rfal'e, t.hl'

user has ta employa more sophist.icated \VAIS dient softwarl', such ;L~ tlll' on" for

NeXT.

The client. eounects t.o a part.icular 'NAIS st'rver seleet.ed by t.he user's dlOi"" of t.h"

source, and il. specifies a search patte1'll whieh is matdwd agaiust. t.he server's iuckx.

Searches arc speeified as simple natural-Ianguage queries; common words such ;L~

"the" are removed, auc! I3001eau "ons" are implieit.ly ac!dec! bet.weeu t.he l"('lIlaining

list. of words.

If t.he user selects one of the document t.it.les listec! in !'t'ply, t.h(~ c!ocun1<'nt. i~

aetually retrieved across t.he network, brought. 1.0 the local workst.at.iou anc! displ;tyec!.

Once t.he user h;L~ found relevant. document.s, sihe l'an ;L~k t.he somee(s) for ot.lwr

documents simi/(Lr t.o the ones found, in orcIer to refine t.he search. In the pr"sent.

WAIS system, similar documents arc simply t.he oncs that. share a large llIlmlwr of

cammon words.

The user ean start a new query anyt.ime, without. abanc!oning the oIc! on" anc! Ilf~

can also save a query anc! it.s sources. This might. be useful, for instance, if t.h" us"r

ICurses arc scrccn fUIlctions with "optimal" cursor motioll {28].



wallts to IIpriate a n'spOllse ,LS a rlatalHLse challges: he mils the same qllery again later

011, allrl this may }", t.1w C,Lse with scare:hes performcrl 011 IICWS archives, for example.

Ilecause every wonl ill a rloe:lIIl1ent is illrlexed, the WAIS sean:h is highly time

mllsumillg, so the sOlln:cs to be queried alld the search words must be chosen carefully.

011 tlw ot.lwr hallrl, the user h,Ls no way of telling where a source is located, because

the soure:" lIame is n,latcd ollly to its cOlltent.

Iloth frel' allrl commercial WAIS dients arc available for various platforms [30].

To use cOlIlmen:ial illformatioll services, that make their products available through

WAIS interfacps, users have to paya fec. Fol' example, the 1);1)'-for servel' of the Dow

.JOIWS Informatioll Service contains severalmonths of thl' Wall Street .Journal and 450

business publicatiolls [311.
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Examplc: SlIppose the t,Lsk of lookillg fol' documents related 1.0 "versions" is

given. When IIsillg a \VAIS client fol' NeXT, th l'CC panels arc displayed when the

application is lallncllC'rI, as showlI ill Figure 5.1:

1. the SOlll'C('S palet.t.e;

2. the WAIS QIlC'stioll panel;

3. the Doeumellts Palette;

The user is invited 1.0 type a naturallanguagc qucstioll in the "Tcllme about" field of

the \VAIS Question pane!. In this case, s/he obvious!y types the word "versions".

Oncp the e11lC'ry is entered, one or multipll' \VAIS sources must be selected by

dragging the desire'rI source from the SOlll'ce palette into the appropriate slot, next

to the field entitled "Using these Sources". The user presses then the "SEARCH"

111lt.t.on on the WAIS Question panel to perform the search.

The se1ection of a source ,Lssumes that the user has already got some idea wherc

to look for tlH' information nceded, or s/he might initially use the special database

('alled dirY;Ct07'Y.Oj·SC71IC7·S, that advertises ail publicly available WAIS sources. To do

this, the user drags the dircctor1j-o!-Bc71IcrB from the SOlll'ces Palette into the sources

weil, thell presses the "SEARCH" button. A list of sources that contain the worel

"versions" in their description is listed in the field called "Resulting Documents"

011 the \VAIS Question Palle!. One can gel.. information about a source by double­

clieking on thl' se1eeted source name and a new panel will be displayed, containing the
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Figure 5.1: The NeXT interface of the \VAIS di,'nt

description of that sOlll'ce. Se!ected names, for both sotll'Ces or dOl'uments, lll'l'onl!'

highlighted.

Suppose the user chooses the source called stsci-docs. src, then dicks on the

"SEARCH" ImUon. \VAIS rel. urus severa! documents ranked hy t!1l' ntllnlH'l' of hits,

obtained by simply counting the numher of tÎllles a seal'ch won! Hppeal'S in a dlw­

Uluent. To display a document, the usel' clicks on its title !isted in 1.111' "R,'su!tinp;

Documents" field and a new window pops up with the content of the file.

Now, suppose the user found a document that is close 1.0 what s/I1I' W;L~ !ookinp;

for, but il. was not exactly the right one: s/he can fUl'ther refine the seat'ch hy sdedinp;

the document aml dragging il. into the field marked "Simi!ar 1.0 these Docunll'nts" on

the \VAIS Question panel, then reexecute the search.

5.3 Information Provider's View

•
The information pl'Ovider's main job is 1.0 set up a puhlic \VAIS SOlll'ce, usinp; the

"liais index" indexing l'Outine and the "lIaisserver" network server routil1l'. Bot.!t

of these l'Outines come with the \VAIS software package for Unix. For moT!' ddails

about how 1.0 create an index, sec Appendix C.



Data iud"x"d 1>y \\',\15 al''' stol"f·d iu a siugle, read-only servel' and arc not duplî­

"ale'd ds"wlwr", w!Jic!J silllplifjps 1JI" iuforlllation pI"Ovider's WOl'k and avoids incon­

sÎslenci"s. MOI"f,ov('r, data do not u("'d 1.0 J", stl'lldllred iu fidds 1.0 be accessed by

r"lnote us"!'s aud do uot !Jaw 1.0 1>e updated periodically as for Are!Jie, whie!J needs

1.0 !Jarvest th" anouYluous FTP servers monthly to bllild its eomposite index (sel'

Table 5.1).

'l'II" reIL~OUS for co-Iocating 1.11" iudex and the resource data are twofold:

•
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1. The ind"xiug nwchanislll r"'luires aceess to the entire content of the resource

docunwnts, as oppos"d 1.0 just t!Je lil"uames and separate descriptions associated

with 1.lwm as for Archie;

2. As a COUS"'Illeuc'" of th" fad that the index si7.e is abOli 1. twice IL~ large as the

1'PSO\llTe data, wh"u tlll're is a large amollnt of data distribllted among many

machiIH's, exhausti\'" search is just not feasible. Only a restrict.ed sllbset of the

iuformation spac,' may be select.ively searched, IL~ Archie docs, for eXaInplc.

'l'II" top-Ievel ind,'x, called ,Hrcct07y-oj-.Ç(;nJ(;7·s, rcgist('J's and maintains a database of

nl'l.work addn'ss('s aucl descTiptions of ail pllbliely availablc \VAI5 servers. A directory

,'nlry gives euoug!J iu[ol'luatiou to conuect 1.0 a \VAI5 server, ine!lIding:

• the serwr IP address;

• 1.111' llame of thc' datalmse;

• the port n\llul"'r 1.0 COlllH'ct al.;

• th,' cost of information;

• contact illforIllat ion: 1l1aintaillPI'S;

• <kscripliou of 11ll' sen"'r conteu!..

It lIlight also eontain 01 her auxiliary iuformation, Silch as rclated servers, subscription

informaI ion, liser comnH'nls, etc. Cost and availability information l'an help guide

th,' \VAI5 clic'ul applicat.ion 10 ah·rl. its user 1.0 new choiccs of databases. If another

relat<'d ser\'('r is clll'ap"r Ihan the C\llTel1t sen'er, then it could be suggested as an

altf.'l'uativp ~('n·('r.
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Part of the work of a syst.em manager at. a sit.e whieh mns a \VAIS St'n'N, onee

the local index has been eI'eat.ed and made pnblicly available, is t.o enlt'r by hand 1111'

descript.ion of t.he source and t.o n'gist.er t.he servel' wit.h Ih,' tiin:r;t077J-oj-s'TIlfTS al.

quake. think. corn (~ee App'~ndix C).

Some commercial informat.ion produets, such IL~ t.he Dow .Iones Infommlion Ser­

vice, provide their prodnct t.hrough a \VAIS int.erfaee. Companies Ihal offer sen'ers

canmake money hy billing users direct.ly, using eI'e,lit. eards, or by using !)OO nunilll'rs

to have the phone system bill t.he nsers. Direct billing is diflkult. 10 sd up and l'an 1",

expensive to operat.e, but. large informat.ion providers might. want. ID do t.his. Cn'dil

card billing has been popular, enabling any ndwork t.o eonn,'d Ill" user 10 1.11" serv,'r

and then the user is charged for nse of the servel'. Typically, t.11" first t.ransadion with

a servel' is a negotiat.ion of how payment will OCCIll' and t.11" alloeation of a password

for fut.ure transaetions.

In November 1!J!J3 t.here wert! some 1)00 regist.ered \VAIS dat.alJ1L~es with 11I1 esti­

mated 2000 addit.ional dat.abIL~es t.hat were not. yet n!gist.ered. Tll"re W"1'C approxi­

matc1y another 100 cOlllllleITial \VAIS dat.alJ1L~es. \VAIS serv,!rs eau ]", also a'Tcsscd

via transparent gateways by some Gopher and \V\V\\' dient.s.

Current work is attempting ta add I300lean expressiolls alld proximit.y and fidd

specifications t.o Cjuerics.
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CHAPTER 6

Gopher

TIl" Gopll"r [21 Pl'Oj<'d. Wl~' tirst d<'ve1op<'d hy Paul Lindn<'r al. the University of Min­

Il"sota 1.0 pl'Ovid<, a simple, yet powerful, hrowsing system for distrihuted information.

6.1 Overview

Gopll"r is an RDS which allows users remotcly 1.0 browse information stored on In­

tl'me!. hosts, known as COlI/wr S(!11IC1·S. Since the filesystem organization is familiar

1.0 m!tny users and il. can he expressed in a simple synt1Lx, Gopher represents its infor­

mation space as a hierarchy of direetories and files, where an item may be a pointer

1.0 docnments rt'siding on other Gopher servers.

The Goph<'r sen·ice architecture follows the c1ient-server model. The Gopher

pl'Otocol is desiglll'd 1.0 ad primarily 1~' a distributed document dclivery system. The

cli<'nt software connl'ets 1.0 a sen·er alld semIs the server a selector (a line of text.

that may he empty) via a Tep connection al. a preeonfigured port, hy dcfault port

IInml)('r ïU. The SNVl'r responds with a hlock of text and closes the eonneetion, as

sllOwn in the following example:

OAbout internet Gopher Stuff:About us rawBits.micro.umn.edu 70
lMieroeomputer NewskPriees Priees/ pserver.bookstore.umn.edu 70

Figurt' 6.1 shows an examplc which ilIustratcs the components of a Gopher server

r<'(lly, whNc l'ach item is iClentified hy:

38
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OAbout internet Gopher Stuff:About us rawBits.rnicro.urnn.edu 70

3D

T
type

T
user-visihle uame

T
opaquc' selc"'lor

r
hostuauH' port

•

Figure 6.1: CmUpOlH'ut.S of a Gophc'r sen·"r ('('spousc'

type: the kiml of ohject. the it<'m is;

user-visible name: a display striug ta show the item 1.0 the us"r iu th" mc'uu listiug;

opaque selector string: typical1y coutaiuiug a pathuauH' us"d hy th" sc'rv('r 10 10­

cate the desired ohject;

hostname: which host 1.0 coutact. 1.0 ohtaiu this itc'm;

port number: t.he port al, which the servel' process list"us for couIH'd.ious.

The user ouly secs the user-visihle uame: iu the cxamplc cousid('red [,,{O1'(', th"

tirst Huc descrihes a documeut the user will sec 'LS heiug cutitled "About internet

Gopher". The Gopher dieut deeides whieh it('ms arc availahl" hy lookiug al. th" Iirsl

chm,.cter of cach Hue iu a direet.ory listiug, amI il. cau loeate aud rd.ricVl' auy il.<'lu

by the triplet of sclector, hostuame, aud port.. To retric\'{' the donmH'ut "About

internet Gopher" for instaucc, the client software must scud the rdri"val striug

"Stuff:About us" 1,0 rawBits.rnicro.urnn.edu al. port iO. If t1H' clic~ut do"s this,

the servel' will respoud with the coutcuts of the documeut..

The tirst character of each liue detiues the type of item c!esnil",d ou thal. lill<'. lu

the exalllple consic!ered in Fignre 6.1, the Gopher servel' retuJ'1lec!:

• a directory list, identitied hy the first eharaeter ou the liue I",iug "0";

• a text docuIlleut, identitied by the first charaeter ou the liue l"'iug "1".

13y giving a type attrilmte, il, is possible 1,0 accoIllIllodate c!OCUIllCUt.S other t.hau simple

text document.s. Gophcr supports a diverse range of c!at.a sudl 'LS video aud audio

format, al1owing, for example, the display of seleeted types of iUl1lge files and t.he play

of sound files. In nearly every case, the Gophcr client. soft.ware gives t.he usm's an idea

about what type of it.em t.his is hy displaying an icon, a t.ag or t.he like.



The offieial Goplll,r types, from the Gophl'r Pl'Otocol Document [321, arc shown

in Table 6.1.•
GO]iJJI'J'

1
Code Item defiuition User display syrnbols

0 file

1 directory /
2 phonebook servel' <CSO>

3 Errol' Errol'

4 mnHexed MacIntosh file <HQX>

5 DOS binary archive <PC mn>

G Unix utlencOlled file <l, <Picture>

7 Index scarch servel' <'!>

8 pointer ta iL tclnct session <TEL>

0 binary file <mn>

+ l'ccluudallt servel' (saIlle a.', t.llC prcvions sm"ver) sm"ver tHUne

40

Table 6.1: Gopher datn types

The basic set of item types is file (chamcter "0"), directoT'1J (chamcter "1") and

m~'07' (dmracter "3"). If a server-supplied directory listing mnrks a certain iteUl with

type chamd.er "2", then it Uleans that 1.0 use this item, the client should be able

1.0 employ the CSO (phonebook service) nameserver protocol. If a client does not

understand whal. type an item is, then it simply ignores the item in the directory

listing; the user never el'en secs il.

As the Gopher space escalated quickly, it becallle necessary to have an easy way

to find Gopher items without doing a menu-bY-lllenu, site-by-site search, and this

lllotivated the devc10pment of Veronica.

Veronica [Very Easy Rodent-Oriented Net-wide Index to Computerized ArchivesJ

W1L~ designcd by Steve Foster and Fred Barrie at University of Nevada [33J "/lb iL

l'l'sponse to the problem of resource discovery in the mpidly-expanding Gopher web.

Frustrated commellts in the net news-groups have recently rel1ected the need for

such a service. Adclitional motivation came from the comments of naive Gopllf:r

users, several of WhOIll assumed that a simple service would provide a means to fi 1.' rI

• l'l'sotUTes without having 1.0 know where they arc" [34J.



Veronica maintains an inliPx of titlPs of Gophl'r itl'ms, and pnl\"idl's kl'ywonl

searches on thosc tith's. A Vcroninl s('arch orip;inatcs with a lIS('['S n''llll'st for a

search, sllhmit.ted Yia a Gophl'r dient. TIll' resnlt. of Il Vl'ronica search is Il sI'!. of

Gophcr-type dat.a itl'ms, which is r<'tllrned to the Gophl'r dil'nt. in the form of Il

Gopher menll. The liser l'an aceess any of the n'slllt.ant data it.ems hy sl'\l'dinp; it.

from the ret.lIrned menll.

According 1.0 Table 3.1, Veronica is an Indl'xing Seryicl', 1>11 t. sinc(' t.hl'l'(' an'

no Veronica clients "per se" and its scrvers l'an only he lllTl'Ssl'd t.hrollp;h Goplll'r

clients [35], il. is discllssed here. I3ccallse of Veronica, Gopher l)('caml' a search-and­

retrieval system as weil as a hrowsing system.

A Veronica se!'\'('r typically offers a keyword search of hnndn'lls of Goplll'r-sen'l'r

menus in the Gophl'r web. For the Gopher information space, Vl'ronica is analop;ous

1.0 whal. Archie is for the anonymous FTP spa!'e, huI. unlikl' Archil', thl' results of a

Veronica sem'dl ean connee!. the Gopher client diree!.ly 1.0 t.hl' dat.a somTe.

"Notice that t.hese are NOT full-text searches of data al. Gophl'r-sl'rVl'r sit.l's, just.

as Archie does not index the contents of ftp sites, hllt. only t.hl' naJnl'S of fiiPs at t.hOSI'

sites: Veronica indexes the tit/cs on allieveis of the menus, for most. Goplll'r sit.l's in

the Internet" [34J.
Currently there arc eight puhlidy-accessible Veronica servers, l\.' illustrated by t.hl'

items 2-9 in the Gopher menu "Search the World using Veronica" on pagl' 4·1.
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The Veronica service comprises t.wo fundions:

1. Harvcsting mcnu data from Gopher scrvcrs periodically, allC11ll'l'paring it. for USl'..

The datahase is updated l'very wcck or in the worst Cll.,e evcry t.wo weeks [35]. A

prohlem l'an he the fact that the Veronica serYers are being mn by indep''!ld'''lt.

entities and henee there is no gllarantee that ail servers will haVl' t.lw same dat.a

set.

2. Offcring scm'Ciws of that databll.,e 1.0 Gopher clients. Th" result of a Veronica

search is a set of Gopher-type data items, which is returnec1 t.o the Goplwr di"'lt.

in the forlll of a Gopher menu. There are at present two versions of t.lw Veronica

search-engine. One version uses the NeXT's Digital Librarian anc1 accl'pts only

a single word 1.0 search for. The second version uses the WAIS inc1l'x allCl il. is

preferred for three reasons:

(a) it runs on more platforms;
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(h) il. rnlls fast.,I';

(c) il. allows partial 13oo"'all searc!ll's,
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These two flllletiolls are ilOt. lIecessarily provided hy the saille host compnt.er, Most.

nsers alld adlllillistrators of Vel'OlIiea search se!'\'ers will ilOt. ueed to he conccl'lled

with tlH' first l'ha,,,, of t.he proce,,", Operators of Veronica query-eugiues can oht.aiu

a prepare,1 data,;Pl, for nse with t.he query servel'.

6.2 User's View

USC'l'S caH ;U'(~('SS GopllPl' iu two ways:

l, thl'Ough a Gophcr client;

2, hy tclnet t.o a Gopher '''l'vel'.

[u t.he laUer case, frolll t.he network t.raffie poiut. of view it. is import.ant. t.o aecess a

S('l'ver t.hat is !omt.ed u('arhy, Tahle 6,2 shows some Gopher sel'vers and t.he suggest.ed

an'a for usp.

1 Gophcr Servcr Il Suggested area for use

consultant.micro.umn.edu Nort.h Americ<L

gophCl·.uiuc.edu Nol't.h Americ<L
panda.uiowa.edu Nort.h America

info.anu.edu.au Australia

gopher.chalmers.se Europe

Tablc 6.2: Gopher sen'ers and suggcst.ed area for use

Th(' root. of Gopher hierarehy l'l'sides on host. rawBita .micro. umn. edu, This is t.he

(It-l'ault. dil'ee(.ory relrieved hy Gophcr client.s when t.hey arc first. inst.alled. Clients

cau also \)(' eoufigu1'('d with other ent.ry point.s int.o t.he hierarchy. This dist.rihut.es

t.he load O\'er differeul sel'\'ers and prevent.s a single point. of failure,

Users can navigale t.hrough t.he availahle informatiou spaee, organized as a graph

rat.h"r t.han a t.re(' 1)('caus" it. can have point.ers baek t.o the saille host., and eont.aining

ill'lIls St.Ol,(,(\ as:
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• fil"" on the (,o1'l'espontlin[\ ser\'el',

• r/iJ'(,('toJ'ies, whi<'h ('an 1)(' tlistril11lletl al'l'oss nlll1tipiP Sl'I'\'NS,

The IIsel' seiPets an itl'Ill on tll<' 1>asis of a 1//('/1.'/1 antl thl' eli.'nt r"'l'il'\"'S il, ('onl','alin[\

to the IIsel' the faet that thl' inforIllation Illi[\ht n'sitl.' on tlil!'t'n'nt hosls,

Navi[\ation thl'OlI[\h the Goplwr infol'llmtion SP'\l'1' is lll'II1<' l'asil'r 1>y a Iist of bllllk­

1Iwl'ks lhat can 1>e \(ept to s<'1"c\.,'d it('lns, In this way, IIS('I'S ('ail "jlllllp" din'('tly to

an item withollt havin[\ to trawrse al! thl' Goplwr lllenllS 10 [\<'1 1hl'n',

Gophcl' clients ('an also retriew o1>jl'ds from \VAIS, Archi(' alld anonYlllolIs FTI'

sC!'vers by mcans of !//l.leW!lYs S"l'\"'rs, Fn'l' Gophl'I' clients fol' dilfl'l'l'nt platfol'llls an'

avai1able and can 1)(' ktdl<'d by anOllymolls FTP [3GI,

Example: TIll' pn.f"lTed Gopher intt'rfa('e is the (,1I1'sl's-ba';l'tI Unix elil'Ilt, bill. fol'

this examp1e let Ils asSlIllle the WOl'st ('asl', in whi<'h thl' IISI'I' do('s Ilot lm\'!' a Gop1l<'1'

client and lises telnet to COll nec\. to a Goplwl' S"I'\'N:

> telnet gopher-server,cwis.uci,edu

Internet Gopher Information Client vl,12S

UC Irvine Gopher Server

--> 1. About UCI's Campus Information Service,

2, Search UCI's Institutional Menus <?>
3, Search AlI Menus (Institutional and Otherwise) at UCI <?>

4. More about UCI's Campus Information Service/

5. The Campus/

6. The Classroom/

7. The Community/

8 . The Library/

9, The Researcher/

10, The World/

11, Computing & Networking at UCI/

12. Newsletters, Listservs, and ZOTMail at UCII

13. Departmental Information Sources/

14. Individuals' Information Sources/
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15. Virtual Reference Desk/

16. Under Construction/

.j.j

Each il."1II is tagged ",il h special chametl'rs sho",u iu Tahle G.1 to makI' it easy for the

liser 1.0 predict whkh killd of itelIl is. T.'xl. files are deuoted hy a dol. al. the eud of the

lIIeUII l'ut l'y. Meull iteilis whkh eud ill "<?>" deuote a searchahJe iudex. Iudexes are

likl' dil'l~dories. l'XCI'PI. that OUI' will ouly sel' a seleded part of the directory coutent,

based ou 1.11" l'l'slllts of a keyword search. The sh~slles at the eJl(ls of certaiu liues

dl'uol.e I.hat tllP itelu is a direcl.ory.

SlIppose the liser sl'Il'cl.s the liu.' "10. The World/". This appears ta he a di­

l'l'dory, aud so the IISl'r expl'ds to Sl'l' couteuts of the diredory IIpOU the reqllesl. ta

fdch it. Thl' followillp; liul's illllstrate the euslliug Gopher lIIeUII:

The World

--> 1. About The World. ..
2. AlI UC Information Servers/

3. Internet Assistance/

4. NSF's list of U.S. Government Gopher Servers/

5. Dther Gopher and Information Servers/

6. Phone books at other institutions/

7. Search "The World" Using Veronica/

8. USENET Ne"s - UCI only/

TIll' liser dOl's uot kuow or carl' that the items IIp for selectiou Illay l'eside ou mauy

dif!'el'l'ut machiues iluy",here ou the Iuternet. Now the Ilser sllpposedly choses

"7. Search "The World" Using Veronica/":

Search "The World" Using Veronica

--> 1. How to compose veronica queries (from Nevada).

2. veronica server at SCS Nevada <?>
3. veronica server at UNINETT/U. of Bergen <?>
4. veronica server at U.Texas, Dallas <?>
5. veronica server at University of Pisa <?>
6. veronica server at University of Koeln <?>

• 7. veronica server at PSINet <?>
8. veronica server at NYSERNet <?>
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9. veronic? server at SUNET <?>

10. Search Gopher Directory Titles

11. Search Gopher Directory Titles

12. Search Gopher Directory Titles

13. Search Gopher Directory Titles

14. Search Gopher Directory Titles

15. Search Gopher Directory Titles

16. Search Gopher Directory Titles

17. Search Gopher Directory Titles

lB. veronica FAQ (from Nevada).

at SCS Nevada <?>

at UNINETT/U. of Berp;on <?>

at U.Texas, Dallas <?>

at University of Pisa <?>

at University of Koeln <?>

at PSI Net <?>

at NYSERNet <?>

at SUNET <?>

·15
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lUter sclcct.ing Lhe ind,'x "9. veronica server at SUNET <?>", onl' is pWIII»I<-d

fol' a keyword:

+--------------------veronica server at SUNET-------------------+

Words to search for

[Cancel -G] [Accept - Enter]

+---------------------------------------------------------------+

The :Iser cannot sC" which Veronica search-engine is 1'IIllninl-:, so Olll' cannol. kllolV

for instance if 13001can extensions arc applicahle. Assuminl-: t.lll' user I.YPPS I.ht' wonl

"orbix" ,Veronica will look fol' the Gopher titles that cont.ain t.hat. k"yword, and

Gophel' will build a cnstom menu based on t.he l'l'suit. of t.lll' Vewnica st'arc!l and

display it ta the user as shawn bclow:

veronica server at SUNET: or~ix

--> 1. alformed cmd links

2. iona announceS orbix(tm) - object request broker.

When sclecting the sc<:ond menu itelll in the exalllple consid"",,,l above, whieh dt'nof.f-s

a text file (sec Table G.!), the cOl'fesponding docnmcnt is l'et.rieyed and displayed. ']()

set up a fcferencc to t.his filc, the user can ad,! it. t.o his personal hooklllarks list. by

pressing "a". Later on, when the user wishes to rearl t.his file al-:ain, he silllply presses

"v" to view the list of ail the bookmarks and thcn select this it'~1ll frolll iL



If tll" user wallIs a pelllHlIl"lIt copy of the file, Ilot just a referen"" ta it, he should

pn~:-jS lia" 1,0 save tllf~ CIllT(~l1t it(~11l illto ft fil(~n;llne on his Systclll.•
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6.3 Information Provider's View

Gopil"r poillt.ers 1.0 menus do not have la be periodically llpdated, llnless when they

require addit.ions or 1I10dificat.ions, This faet IHhS t.wo consequences:

• Syst.em administ.mt.ors are spared t.he effort of harvest.ing dat.a,

• but., on t.lw ot.her hand, inconsist.encies might appear, such as if an it.em W,hS

remover! anrl t.he menu it.em point.ing to it. has Ilot been updat.ed.

Gopll"r servers also provide informat.ion about. auy seleeted it.em, such as t.he hast.

t.he it ..m reside on, t.he port. number fol' acccss and t.he pat.h t.o hclp locate t.he it.em

at. t.h .. dest.inat.ion, t.h .. "lmcc occupied by the file if this is t.he C,hse, etc.

Gopher sen'ers have cust.ollliwd links t.o ot.her host.s, and t.herefore they arc not.

l'quivalent., in t.he sense t.lmt. t.heir dat.ab'hses do not. cont.ain t.he same informat.ion,

exc..pt. fol' redunrhnt. servers t.hat. mirror t.he same collection of files. If a connection ta

a SI'rV<'r fails, a Gopher client. should be able t.o sclect a redundant servel' ta improve

reliability am! also t.o spread t.he work load among sen·ers.

Gopher servers l'an also access anonymous FTP, \VAIS and \V\V\V servers, point.­

ing Ill. thcir t.op-level directory from which they display the information represented

as a menu 01' scarch forllls. Gopher links which rcfer t.o non-Gorher protocols arc rep­

resent.ed directly as UIlLs of the underlying acecss met.hod "lId arc not rcprcscntcd

as Gopher UIlLs.

Many Gopher servers rest.rict user-access on a nUL'dmum number basis because

t.h .. 1l1nub..r of sesf:ions on t.he servel' equals the number of files or directorics the user

di!'kl'd on, t.hus ()\·..rioading bath the machine and the net.work. Free Gopher servers

al''' amilabl.. via anunYlllons FTP [36].

To r..gist.er a new Gophcr scrver, connect t.o a Gopher servel', select the menu item

ealled "Gopher Server Registration" and fill in the form displayed as it follows:
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+-------------------------Gopher Server Registration--------------+

·Ii

Administrator Name

Administrator E-Mail

GopherSpace Name

Hostname of Server

Port of Server

Optional Selector

Geographie Location

Gopher+ Server (yes/no)?

70
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[Switch Fields: TAB] [Cancel: -G] [Erase: oU] [Accept: Enter]

+-----------------------------------------------------------------+
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CHAPTER 7

www

WWW [3] is a distrihuted hrowsing system deyeloped hy Tim J3erners-Lee al. the

ElIl'opean Lahoratory for Partie1e Physics in Geneya (CERN), based on the hypertext

para,ligm.

7.1 Overview

Hypertext is text with pointers 1.0 other text. It allows annotations on a text 1.0

he saved separately from the reference document, yet still be tight ly bouml to the

refen'nt.

Hypermedia is a superset. of hypertext: il. is any medium with pointers 1.0 other

media. This means that browsers may not only display text files, but may also display

images or play soulllIs.

A link, in the sense of hypermedia, has two ends called anchors and il. is directed

from the rcfcren!, which is the source of the link, to the target of the link, called
l·efc7'/:ncc.

There an' t.wo diffen'nt strategies for information discoyery in a hypertext system:

Linking: the ahility to define, manage, display, traverse links between items of in­

formation;

Dynamic search: th" ability of finding information not by following a predefined

link, but hy dynamie search on text strings.

48



•

•

WII'W

'V'V'V is a browsiug system whieh m('IW's tlH' tl'('lmi<[ul's of hyp,'rl<'xt. iufol'luatiou

retricval and wide-an'" ul'tworkiug. Tim I3,'rnl'rs-L('" d,'snih,'s thl' \\"V\\' world a.'

eonsisting of documcnts aud ii7lk, [37].

Documcnts in th(' 'V,VW informa t ion spa('(' l'an h,' "virt ual" iu th(' st'nsl' tha 1 thl')'

do uot havc 1.0 exist as files: they eau 1)(' replies g('IH'ratl'd hy a st'1'\'l'r iu n'spousl' 10

a <[ucry or doeuml'ut uame, Illllex,'s an' special ,1o('um,'uts whieh may hl' fouud h.I'

following a liuk, huI. thl'Y may also be searc1H'd.

The \V'V\V informatiou space ('ontaius clol'UnH'uls iu mauy formats. Thosl' do('u­

meuts which are hyp('rtl'xt, l'l'al or virtual, coutainlinks t.o portions withiu thl'msd\'l's

or Iiuks 1.0 other doeuuwuts, or fragments within documents, IOl'ally or n'mot.l'ly,

The W\V'V modd gPls O\-cr t.he iueompatihilit.i,'s of data fOl'luat. hl't.wl'l'n SI'1'\'iel'

providers and reader by allowiug negotiation of format. hl't.II'('('U thl' SI'1'\'l'r aud t.hl'

client and this sUppOl'ls extension iut.o nmltimedia: on appropriatl' platforms il. l'au

intermix text and images in a displayed doe1llneut., the l\Iosaic dil'ut. for XWiudow

for example.

WWW clients ean al'cess dat.a via Hypl'rText. Transfl'r Prot.c}('ol (HTTP) whil'h

l'Uns over TCP, is fasl<'r than FTP for doeunu'ut. rl'l.rieval aud it. allows also iudl'x

Seal'dl [37], The syntax of an HTTP address follows t.he format of a URL I~' int.rodul'l'd

in Chapter 3:

http: Il <hostname> [: <port> ] [1 <path> ]

where one has 1.0 provide the Iuternet address of a \VW\V s<'rver, t.lw port. u1llulH'r for

that servel' and the pat.h 1.0 the document. The default port number for WWW S<'rl'l'rs

is port 80, assigned by the Internet Assigned Numbers Authority, IANA. The WWW

naming schemes Iliso include other services, sueh I~~ FTP, WAIS and GoplH'r, for

which appropriate URL are built., Sehemes eurrently defilwd an' shown iu Tab]<' 7,1.

The format of a hypertext name consists of:

• the naming sdu'llle 1.0 be used;

• a name in a format particular 1.0 that seheme;

• an optional andwr identifier within thl' doeument.

<scheme>:II<hostname>[:<port>] l<path>l<filename> [#<anchor>]
1 1

name
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file Access is provided 1.0 files, lIsing whatever

or nlPans the browser illld/or gateways have 1.0

ftp reach filps on obscure machines.

news Acccss is l'rovided 1.0 news articles, and

newsgrollPs, normally lIsing the NNTP protocol.

http Access is provided 1.0 any other information

lIsing the HTTP search and retrieve protocol.

The internai addressing of the information

system is mapped onto a WWW path.

telnet Access is provided by an interaetÏ\'e telnet

session. This is provided ONLY as an interface

ta otlwr existing online systems whieh cannot or

have not been mapped onto the "VW"V spaee.

gopher Access is provided using the Gopher protoeol.

wais Access is provided using the WAIS adaptation

of the Z3!J.50 protocol.

Table 7.1: Schemes currently defined in hypertext addresses
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whl'n' <hostname> is 111<' nallll' of Ih,' S"I'\"(,I' in Int"l'Il<'! fOl'ln <ln<i<port> is th"

porI IllIm1)('1' <llIoc<lIl'<i ln Ih" s"f\·in'. Th,' "lfRx #<anchor> n'pn's"nls Ih,' <lnchol'

idl'ntifier and il. allnws lis 1.0 l'l'fl'r to a particlIlal' fragllll'nt within a ,10clIlII"nl. '1'11<'

<filename> is oplion<ll; if not sp"l'ifiPd, thl' lal'g<'! of III<' Iink is within III<' sanl<'

doclIllIent by ddallll. If 1.11<' ad<in'ss l'nds with a "l", thl' b!'Ows,'r l'l'll'il'\'t's 1h" list of

files in the spl'eifil'd din'dory and gl'n"ratl's a pal-\" of virlllal h~ï)('l'tl'XI pointinl-\ 10

its contents.

If a given hypl'Itl'xt nodl' is an ind"x, thl'n :\ sl'arch may 1)(' <ion" on 1hal in<i"x

by sllflixing tlll' name of th" indl'x with a Iist of k"ywol'ds, aft,,1' a 'Ill<'sl.ion lIIark:

http://<hostname>[:<port>J/<path>/<address_of_index>?<keywordlist>

In the keywordlist, nlllitiple keywol'ds are s,'parate,1 by pllls sil-\ns (+). If th" s,'arch

is sllccessflll. the doellment retllrnecl will eontain anehol's I"adinl-\ 1.0 01.11<'1' <iocllnl<'lIts

whieh match the selection eritl'ria. The sl'arch nl<'thod, and th" 10l-\ieal an<i I"xical

fllnctions, weights, etc. appliecl to the keyworcls will cll'I)('llll on th" ind"x addn'ss:

one index may allow a search on allthor-given keywonls only, whik anoth,,1' lIIay 1)(' il

full text search. Some exampll's of hypel'text addressl's as lIsed in \V\V\V infol'llla!.ion

space arc illustrated below:

ExampIe 1

file://nnsc.nsf.net/rfc/rfc977.txt#protocol

or, equivalent,

ftp://nnsc.nsf.net/rfc/rfc977.txt#protocol

This is a flllly-qllalified name, referring to the clo<:nment rfc977 . txt in tlw !iI"nanw

space of the given anonymolls FTP servel' nnsc. nsf . net, and an anehor protocol

within it.

Example 2

http://info.cern.ch/pub/www/illustrations/

This address gives access to the clirectory illustrations fl'sicling on tlll! s<'rvel' 10­

cated at info. cern. ch, and returns the list of files undel' it in a hypert<'xt fOl'llIat..
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Exarnplc 3

http://crnvmc.cern.ch/FIND?sgml+examples
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This lITTP addn'ss Inakl's tlw Sl'1'\'l'r at crnvmc, cern, ch perforlll a search on the

word~ Hsgmlll and uexamples".

Systl'IIIS su('h as \VAIS, whi('h are Ilot curn'lItly accessed by \V\V\V servers !lü'cct/y,

Jnay be ;u'('essed thl"Ough gateways, in whieh case the documl'Ilt addrl'ss is encoded

within thl' HTTP addrl'ss of thl' document in the gateway. I3rowsers which do not

haY<' t1w ability to USl' l'l'l'tain protoeols may be in principle confignred automatically

to USI' ('l'l'tain gatl'ways for ad,!rl'ssing schenu's (sel' Section 3.4.3 about Gateways).

7.2 User's View

To a('cl'SS thl' web USl'rs l'lill a \V\V\V dient which is mainly a browser progrmn.

'l'Ill' bl"Owsl'r n'ads documents, all<! il. l'an fetch documents from remote sources. Ali

dO('IIllIl'nts, wlwtlll'r l'l'aloI' virtnal, look similar to the user. \V\V\V sessions start

by the display of a Il/mU! JHlgC, the document that is first read whenevel' \V\V\V is

laundw,l. Users l'an customi~e their home page 1.0 link to interesting information

anywlwre in the \V\V\V spaee, '1'0 modify the home page, one has to edit the file

('alll'd default. html and loeatl'd usually in the WWW/ directory.

'l'hl' \V\V\V spa('l' ean be browsed in threc ways:

• by following links: browsers let users deal with the links in a transparent

way: USl'I'S sell'ct a link, all<! they are presented with the text that is pointed

to.

• by scarching an index: execnting a keyword seaI'ch on an index. The result

of 5uch a s"arch is another document containing links to the documents found,

th" analogu" of a Gopher meIllI returned by a Veronica search.

• by navigating around, Typical funelions provided by the Navigate command

ean b" intl'l']ll'''tt'd in a hypertext web as follows:
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Home

Back
•

H'II'H'

Go tn illitialnnde, called "hnn\(' pa~e"

Gn tn th" no,i<' visited befon' this olll' in

chronnlogical nni<'I'.

Go tn the next tal'get node which bl'comes

the cmT,'nt node.

Prcvious Go tn the pn'cedent nnde, the sourc,' nf

the link.

•

CUITl'ntly there are thn'" main ways of finding data from scratch nn tll<' web:

1. by slllJject;

2. by orgaIJi;mtioIJ;

3. by servel' type.

Each of thcm l'l'presents an index accessible' [rom the CEIlN honle pa~l' at

http://IIIIII.cern.ch:80/,ortheycanbeaccesseddired.ly by ,'nl.ering tlll' UHL

http://info.cern.ch:80/hypertext/WWW/LineMode/Defaults/default.html.

To access the dassification on subject, one has to follow tl1" link "by subject" ill

the "Dther subjects" field from the CEHN home page, 01' elIt"r din'ctly il.s UIlL,

http://info.cern.ch:80/hypertext/DataSources/bySubject/Dverviell.html, and

from there follow the links set 1.0 pages treating a partieular topk, sUl·h IL' aeronaut.il"s,

chemistry, history, law, etc. Th" tree of liuks ahout organizations is simply Il list of

pointers 1.0 some important research organi:mtions, Sudl IL' UniV<'rsil.y of North Cal'­

olina, Univcrsity of Oslo, CEIlN, MIT (Massachusetts Institute of Tedlllojogy), NSF

(National Science Foundation), and others. The list of information by servel' tYIl<'

al. UIlL http://info.cern.ch:80/hypertext/DataSources/ByAccess.html 1'''111'''­

sents a tree of Internet services snch as AnonYlllous FTP, Gopl1"r, WAIS, alld fol'

each of them il. maintains a list of servers. A WW\V diellt II1L' to h" buill. in slwh

a way as to une!erstane! the protocol specifiee! in the UIlL namillp; sd1"n1" to a'Tess

the indieated service. So far, Mosaic, which works for t.l1" Madnt.osh aile! XWine!ows

environment.s, is the most complet.e W\VW client..

As t.hey fine! interesting information, users can buile! tl1"ir own persllll1lliz"e! wd,

of documents by creating new documents and new links to IWW docunwnl.s (for an­

notation, commelJt, etc.) or ta alrelldy existing documents (for estahlishinp; n"w

connections). However, IIsers arc allowed to modify only <1ocnm(!nts for whieh I.lwy
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J)eside tlte ea.~e of lise, an important advalltage of tlte Itypertext systems is tltat

illfol'llllltiOIl (/<)('S Ilot. lleer1 to H'sir1e 011 the local host, so il. takes no spaee on the disk.

References 1.0 an information object can be made instead of kceping a copy.

Tlw main problPlns wi tlt navigation in a Itypertext web are:

disorientation: t1w rendency 1.0 lose one's sense of location and direction in a non­

Iinc'ar docllment; and

cognitive overhead: tlte additional effort and concentration nccessary to maintain

severaI tasks or trails al. tlte same time.

In addition, ccliting new docnments in HTML format poses some difficulties, as cur­

rc'lltly tlwre are only few Itypertext editors, one of the best being incorporated in tlte

WWW dient for NeXT. Sec Appendix F about the HTML clements.

WWW allows users 1.0 annotate documents using Itypertext links and this pro­

vides a basis for collaborative authoring. Users creating new documents become

information providers if they agree 1.0 make them publicly available through one of

the supported schemes: FTP, G:Jjlher, \VAIS, WWW. If the newly created document

is in HTTP format, il. is highly recolllmendcd to provide the author coordinates, nallle

and addrc·ss, for flll'ther commcnts from readers, as shown on page 56.

The variet.y of other supported protocols depends on the client software. For

instance Ivlosaie, the \VW\V dient for XWindows, can aecess ail currently available

schemes shown in Table Î.l. There is a range offree WWW clients, supporting many

ell\'ironlllents, for X\Vindows, IvlacIntosh, NeXT, etc., available through anonymous

FTP [38].

To try the silllpkst \VW\V line mode browser, telnet info. cern. ch, no password

re'luired.

To try a fnll-scrcen browsc'r, telnet www.njit,edu and login as "www".

Example: The 1)('st way 1.0 illustrate how WWW works is by seeing it in action,

but for ,'xemplification, c'onsider the following picture:
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DOC 1
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User',

/ IndaHome Page
q.'\·~'\\·;lIJ ~~"l".hi lIoAs ln porS

IInk tg Dgd /

IInk 10 Dpc2

..."'. C
DOC 3

_.....--.._...... ._--_._..,_..
DOC2

DOC 5

Ho~l Il
anngtatlgn

Ho~t A J,tlf/im. ,.,

I/"n,m,,,,

li Il.\\ ()

In this example, the user st.arts from her clIstomized home page alld crea!.l'S a Iillk
from there to a new local docnment, Doc 2. Then slll' follows ail oId link tn a n'lllo!.e
docllment which is act.llally ail index, Doc 1. The liser searclll's tlll' illdex 1>y !.ypillg
a keyword, and IL~ a result of the qnery, she is pointed 1.0 two otlll'r dOClllnl'nts, DOl'
3 and a. certain portion within Doc 4. Dy clickin[\ 011 the links, 1.111' doclllnl'nls an'
retrieyed and displayed on the screen. The lillk to Doc 4 posi tiolls the rIisplay on
the target portion of the docllment. Fnrther, ;L~sllme the liser rIiscards Olll' of I.lll'
docllments, Doc 3, and eleeidcs to follow another link fwm Doc 4, whkh Il'ads Ill')' !.o
Doc 5. In Doc 5, the liser sllpposeelly fOllnel tl1l' illformatioll slw harI I",en lookillg for,
and she creates an annotation by se1cctillg a portioll of text ILS a refenmce fW11I 111'1'
referent docnment, Doc 2. For the lIext sessions, whenever the liser will click 011 t11l'
annotation she made in Doc 2, Doc 5 is fetcheel anel displayed, with the appropria!.e
part of the text being highlighteel .
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IllfOI'IlIilt.ioll providl'I'S sI'!. "l' hYIJ"rIlwdia Sl'n'l'rs \\'here browsl'rs l'ail get. doeuments

frolll, Abont. how t.o s'" "l' a \V\V\V Sl'rv,'r, SI,e Appendix E, TIll' SI'n'er distl'ibuted

as \VW\VDaenlon illl'llldl's Iwo parIs:

l, il l'on linon HTDaemon program wlticlt tak,'s l'are of t.lte eonllnllnicat.ions;

2, a HTRctricvc fllnct.ion ealkd by HTDaemon \\'hielt only knows abolit finc!ing

fiks alld SI'lllling Iltem,

'1'0 nwkl' an illdex sen'er, 0111' Ill'l'ds an HTRdrieve t.ltat kno\\'s Itow to qllery a

datalm:;l' or filld infol'lllatioll from kc'ywords sllpplied after t.lte "'!" in tlte URL.

S"I'Vl'I"S bllilt. ;L~ illdl'Xl'S rl'!.mll a tag ealled <ISINDEX> to notify titI' client. t.bat. tltey

aCI'ept. seardll's, Ali eXainple of a servel' bllilt. in this way is t.he \\'AISGat.c which

sp,'aks t.he \VAIS proto",,1 t.o eontaet a search engine,

Thl' W\VW syst.,'m lises t.he HyperTl'xt. Mark-Ill' Langllage (HT1\IL) format. ta

rl'prl'sent hypl'I't.ext. doclllnenls for transmission 0\'('1' t.he net.work, Unt.il rceent.ly, most

hyp"l'text. donlllll'nls \\'el'l' prodllced by hand, Thc're are not. many hypenloeuments

availabl<' mainly Ill'l'allSI' "l'l'Y few HTI\IL editors exist and eonvertl'rs into HT!vIL

ha\'l' jllst. st.art.ed to appear as thl' web spreads on the Int.ernet..

Data availabll' t.hrollgh WW\\' do not lm\'(' ta be st.l'Ilctmed, bill. il. is advisable

10 lllaintain on l'ach host an overview docunll'nt \\'hieh people can use ta gct a qlliek

idl'il (with point,'rs) of what. infol'lnat.ion is available t.here, An important aspeet of

information whil'h lll'ips kl'ep it "l' t.o clat.e is that. one can t.race its author, To do

this, onl' ha:; t.o folio\\' the sign-in sU'ps indicated below:

• l\lake a siguat.lIl'e-page for himsdf wit.1t his mail address and phone nllmber;

• At the bottonl of t11(' file for whil'h hl' is responsible, l'lit. a note wit.h his initiais

or his nanw;

• Link Ihe sip;natm,'-pagl' 1.0 t.hat. file,

As new St'n'l'rs sltow "l', informat.ion pl'Oviders must. keep traek of them and incorpo­

raI" till'ir data in lite Wdl by setting up new links, cspccially ta an Ovcrview file if

t 11('1'1' is one, from already l'xist.ing documents t.hat interested users might. be reading

or in an indl'x whil'h pl'ople migltt. sl'arch, Tite links mnst be established in a logical
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way, sa that the w<'b app<'al'S as a ['onlilllillm 10 th" IISl'I'S, 'l'hl' mllSl l'ommon way ,,1'
ktting the system administralol's know abolll. th" l'xisl"lll'l' of a nl'\\' s,'n't'I' is so l'al'

1,0 broadeast it on 11H' inl<'l'Ile!. Nl'ws,

In 1DD3 thl'n' W['!'e 2·1 W\V\V Sl'I'Yl'l's [3DI a['[','ssiblt, 10 \\'WW dit'nls, mosl of

them loealed in Norlh AnH'l'iea and Ellrop<,; as of Febl'llal')' lDDrJ Iht' IIl1mbl'1' dimlH'd

()\'el' 1000 [.IOJ, 'l'hl' pidure below shows Ihl' display of "'WW s<'n'l'I'S on t.ht· \VIT

worid mal' l,

WORLD MAP - Zoom Window

1Sen'crs that ha\'(~ the sa.me ciolllaill, ego ww\o' .rloe. ic. ac .uk 1 bUBby .leeds. ac. uk,

www.ucs.ed.ac.u't, etc. do Ilot aplH'ar as sf~paratc huttolls OH tht' map.
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CHAPTER 8

WorId Information Tool

III this dl1lpter w(',m'sellt 1.11" World Illformation Tool (\VIT), a systcm which cxploits

existin~ IlItl'rnd tools 1,0 providp a gcncraliz('d !lpSO\llTC Oispovpry Scrvice, b'L~ed on

a graphical repn',,'ntation of thp distribn!<'d information discm'ery process,

8.1 Overview

\VIT ads basicaHy as a composite ROS, aHolVing a selection of tools and the interac­

tioll of t.1l"ir cn~inps 1.0 spal'ph and browse items available in theL information space,

An important fpaturp of this application is that nsers arc able to qnery on type of

sprvi...,: anonymons FTP, WAIS [1], Gopher [2] and WWW [3], togcther with qneries

on snbjel'ts of inlNI'st.

\VIT databaSl' contains data abont informai ion l'l'sources on l.h~ internet, inclnd­

ing tll"ir lypp and locat ion, snch that lhe application can select the appropriate pro­

loml 1,0 \)(' nSl'd in onh'r 10 rl'tril've information objects and the corresponding client

10 vi!'w and 10 furth,'r ('xploil lhe illClividnal resourees, Furthermore, \VIT considers

lhl' nl'IV approach of r"lm'sl'nting thc information on a mal' analogne 1,0 hypcrlext,

from whÎl'h nSl'rs l'an ('st ablish conncdions/links to any type of servel' displayed in

tlll' fOrIn of a "soft" bnllon.

This applicalion l'n'SI'nls ""'l'rai rell'vanl features:

• Strategie choiee of Internet tools by bringing togetlll'r the most popnlar

ROSs 10 ]wrmit scarch, browsing, retrieval, editing, indexing, linking, and so

ou:

58
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• Automation of the resource discovery l'roccss and l'IlnSt'qn,'nlly, a high

dl'gree of transpan'n('y to 1h,' IIs('r;

• Manipulation of remote information as if it \l'as slon'd in tin' lo('allil"s\,s­

tenl;

• Interaction of different unss engines to\\'ard 1h,' n'linl'n\('nt and furlll<'r

l'xploitation of Ih,' n'slllts, by ('l'l'ating son\(' sort of int"r<1"/"'lId,'nc,I' b<'l\l""'n

\'arions systC'Ill:-i;

• No need 1.0 build or modify servers and protocols 1)(,<'1II1S" \VIT is c1il'nl­

based,

8.2 Functionality

In the \VIT system, tllP information is 1I1<"ldkll as ('oll"c\,iolls of typed obj,'('ls, \Vith

eaeh type featlll'ing SOIlI<' attrilltltes pertilll'Ilt to Olle of the nDSs ,'xploited hy \VIT,

III particlllar, each objl'ct, has associatl'd \Vith it at ka:;t ail 11I1l'l'II<'l host addn'ss and

a geographicalloeation, bllt it may havl' some additional attribntes, sllch a:; a port

IIl1mber alld a path,

OIlCC located, resolll'l'eS arc aceessed \'ia aln'ady ,'xistillg '\("',·ss lu<'lhods, Au

acCC88 mctholl cousists of the IIlPallS of idelltifyiug alld retrie\'illp; au obje('t.. Althoup;h

the proposed arehitectlll'e does Ilot provide auy additioual aceess method, it d,,,,s

provide a \Vay of dc,termillillg ail the informatiou about au objec\, \Vhidl is available

011 the IlIternet. Moreover, the desigll of the \VIT iuformatioll eUp;illl' does uot. require

the developmellt or the modification of auy proto('()1. Its ardlitl'dllrl' is iut.l'ud,·,1 t.o

be extensible, as the IlIternet expands, sllpport.illg in princip1P allY sear"h aud '\l"'l'SS

protoco1.

According 1.0 the attriblltes gathered by qlleryillp; an indexillp; s,'rvice mlll t.he

information stored in its databases, ail appropriate alld available a'Tess IIlethod is

automatically chosen by \VIT 1.0 retrieve tllP objed,

\VIT also provides a meehanism for o!fering information to IIsers about. IlIkl'llPt.

hosts represented as buttons on a \Vorldmap, nsillg eit.lrer tllPir Ir ac!dresses or t.heir

geographical coordinates,

For this pllrpose, t.he Location MarUl!Jc1' (sel' Figure 8.1 ) wa.s ,ksip;Ill'c! to allo\V

users !ocate varions types of servers on a mal' \Vhell t.hey kno\V only tire hos\. ltallle
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Figure 8.1: \VIT information processing engine

and to [ll'rmit 1\s('rs to find ont the closest servel' within a certain distance, given only

rongh g('ographical ('oordinates.

The representation of varions types of servers on the map as "soft" buttons permits

a gl'l'itl. fl('xibility and accords a better control to nsers over the network traffic.

And at last, bnt not in the least, contin1\ons nse of the hypertext cilpilbilities

faci!itates th(' e\'olntion of new threads of thinking.

8.3 Architecture

R('son('("(' disco\"('I'Y on the Internet implies two steps:

•
1. Information Location;

2. Information Access.
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The similarity of the basic client-servel' mode! for RDSs makes possi hie the salll<' parti­

tiolling of the WIT architedure: it is very modular alld tll<'rdo1'<' 0l"'n to l,II<' additioll

of new services, since it clearly separates the /omtion and tll<' (lI:œ88 compolH'nts of

the system (see Fignre 8.2).

The information necessary to the resonrce location is suppli('d hy two larp;e col­

lections of data which may be searched separately:

1. the Locations database;

2. the Servers datahases.

•
This feature of partitioning the colleetions of information alhws WIT to scale ;L~ t.IH~

system grows.

Information Location: WIT conveys the t;L~k of locatinp; tlll' illfol'Ination objed.s

to Archie, as the default searching service, because by the larp;e nlllllb"l' of allonymolls



FTP archive sites allel 1.1", pn,domillallt wei!;ht the file transfer hl~s a1nong the Internet

sl'rvi,'l's (Sl'l' Fip;llrl' 2.1 J, il. l'onsidl'rs that most do('uments made public are available

throllp;h anonymous FTP. Mon,over, many Gopl",r, W\V\V and \VAIS se["\'ers are

anonymolls FTP serVI'rs IL'; wdl.

Tl", result of 1..1", Archie 'l',,,ry is rel.umed 1.0 \VIT and resolved into buttons on

t.!Il' nlap usinp; tlll' Lo"alio"s Da/a/",s", which contains entries of the form:

•
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<geographical coordinates>

Sillce l.lll' IlIImber of Illternet hosts is oYer 2 millions, wc d,'cided 1.0 match only the

d'JllJIlÏ!1 part of thc Internd addn'" of a host with its geop;raphicai location given

th" latitude and 1.111' lonp;itu,k in ,!Pgn,,'s, minutes and seconds, as illustrated in the

,'xalnple bellow:

umanitoba.ca 49 54 39 N / 97 97 36 W

•

CIII'l'l'ntly tlll're are 300 Internet domains represented in the Locations databl~se.

TIll' resolution of the Internet addrl'Ss to the corresponding dOlllain naIne of a host

is perfoI'lned by the D011lain Na7lw M,mage,'. The mapping of a host name into

t.!1l' eOlT,'spon,ling eoordinates is processed both ways, its reverse operation allowing

users to find out the nanle, the type and the exact location of a server given rough

geographical coordinates, ami for this \VIT uses both the Locations and the Servers

<lat.aIH\.'iPs.

Information Access: Once the location of a rl'Source h;~s been established, one

can proceed 1..0 its IUTess. The nH'chanism for acecssing information is represented by

the a("('('ss nH'thod associated \Vith each type of service. The access method constructs

a re'lIH'st for the appropriate se["\'er using parameters supplied by:

• th,' user input,

• the S"I"\'ers ,latabasl's,

• the result of a Ill·,'vious ([uery.

For example, a n'SOlUTe identifier, returned iu the Archie reply to a search for a

k,'ywonl entere,l br the IIsel', might refer to a sJlecific file available through anonynwus
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FTP. In this case, thl' associatl'd Sl't of attributl's nl'cl'ssary to fl'tch thl' fill', wouldlH'

the hosltHUIH', t.he path and thl' lill'naml'. Togl'tlll'r, t.hl'Sl' supply l'nough infol'lualion

t.o aecess t.he file nsing t.hl' anonymous FTP protocoJ.

\VIT rcfers automatically to 1hl' CO!Tl'spOlllling applicat iOIl of ail undl'r1ying 1\('('l'SS

method in ordl'r t.o \'iew t.hl' inst.ancl' of a l'l'SO\ll'('I', as follows: \VAIS for Z3fl.5ll,

Gopher for the goplll'r prot.oco!, \V\V\V for HTTP, and a part Îl'ular l'l'mot.l' 1>l'Ow,,'r

and a window llisplay built in WIT for the anonymous FTP.

Bl'eause RDSs make st.l'ady USl' of t.hl' network connl'ct.ions o\'('r 1Ill' Int.l'rul'l whl'u

aeeessing the resourcl'S, wherl' the informat.ion spaCl'S o\'('rlap, ali in Illl' CII.",' of IIlallY

Gopher servers which are at. t.he same time anonymous FTP Sl'I'\'l'rs, USl'rs Illay Iry

alt.eruat.ive sl'rvices for informat.ion ret.ril'vaJ. This altl'ruali\'(' is advisabh' also whl'II

t.here exist nl't.work prohh'ms whidl pl'l'\·l'nt. l'onnl'et.ions, or tlll' nllml"'r of IISl'J'S

allowed on a servel' reach it.s maximum limit..

As lUI example, the result. of IlU Archie search might. l'lofl'r t.o au lITt\·IL Iill'. lu IIIl'

ell.~e of Archie, the dl'fault. aceess met.hod is t.he 0I1l' proviell'd by 1hl' auonY1UOUS FTP

service. The file is ret.rieved am! elisplayedas a plain t.l'xt. fill', bul Ihl' ae\vanlagl's of

hypertext arl' lost hecause the user cannot. follow t.he links l'mlH'deh'e! in il.. HOwe·vl'r.

the HTML file l'an be retrieved hy t.he W\VW dient inst.(·ad, and in t.his way t.hl'

user may navigate through the hypert.l'xt. links, or slll' l'an USl' t.hl' \VWW int.l'rfacl' t.o

view in HTML format. t.he document. ret.rieved by IUlOnymous FTP, t.hus t.aking full

advantage of the hypert.ext capahilit.ies.

III arder t.o permit. the opt.imizat.ion of t.hl' use of t.hl' net.woJ'k bandwidt.h, WIT

mailltains a datahll.~l' of SC71n,rs which represent.s IJlI.~ieally a colll'l'lion of InlPl'Ill't.

hast addresses. This databil.~e hll.~ three components, eDnsisting of individuallist.s of

ail known servers for WAIS, Gopher and W\V\V. Archie dol's not. pl'Ovide an ae'('('55

pl'Otocol of its own, 50 it. does not have a dat.ahll.~e of ail the anonymous FTP Sl'J'Vl'l'S,

also because this would occupy disk space of t.he ore"'r of dozl'ns of MByt.l's [,111.
The Servers database lHI.~ t.hree bll.~ie role's in t.he fundÎonalit.y of \VIT:

1. It hclps llsers vistllllizc the location of sen'ers iu ordl'r t.o opt.imizl' t.lll' nl't.work

access and the workload of cert.ain servers.

2. It pl'ovides information about the type of servel' sc1ec:tl'd hy dicking on it.s "soft."

button and the parameters necessary t.o t.he corresponding aCCl'55 llll'thod.

3. It allows users ta formulate <[ueries on the t.ype of servie" .



A 1\I'1J('ric: ('lIlry ill l'ach illdividual SI'rvers datab'L~e eOlltaills al le'L~t the IlIternet

addn'ss of a sl'rv"". III additioll, for each ROS, the datahase Illailltaills the values for

t.lll' paramd.I'rs n'lJuin'd by the acc('ss method, 'L~ follows:

•
H'orid Illforma/.joll Tooi G4

•

WA IS: Ali l'lItry ill 1III' \VAIS Sl'l'\'ers 11atalHL'" ('olltains t.lll' port. number allocated

to t.11I' Sl'rvic:l' and 1111' soun'e nanll' on Ihat. Sl'rver:

cnidr,org 210 directory-of-servers
<server_name> <port> <source_name>

This allows 1III' 'J('l'l'SS 10 a \VAIS SOlll'l'l' for ,li l'l'et. '1uery, wit.hout having to

p'L~S hy Archil'. It. is parlic:ularly uSl'ful wlll'n t.he location of a dcsired source is

aln'ady known.

Gophcr: Il. is l'nou/\h 10 know Ihl' hosl nallle and ta considl'r the ,kfault port. number

70 10 al'l'l'SS a Sl'r""r and from ils rool, hrowse through the Gopher 1ll1'1l11S,

WWW: An l'nlry in the W\V\V Sl'r""rs datahase contains detai!s referring ta the

"homl' (la/\I''' at thal sill', whieh is accessed by default when the user clicks on

t.hl' but.ton COlTI'S(Hlnding 10 that \V\V\V servel':

www.unipi.it 0 /welcome.html 80

<server_name> <format> <path> <port>

Thl' main al\vantagl' of Ihis approach is that there arc no single points of failure,

no sin/\h' Sl'I'\','r m'l'din/\ to bl' availablc sinel' there are multiple ways of locating a

n'snurcl'. Tlll'rdon', thl' WIT systl'Ill is l'xpectl'd to mld to thl' robustnl'ss of the

ROSs on whieh it o(ll'rall's.

Onel' th,' iufol'luation is retrie\'l'd, WIT hall<lles it according to its format: if it is

a plain tl'xt lill', tlll'n \VIT displays a local eopy in a separatl' serolling window, while

in thl' CaSI' of a din'ctory name it brings up a remote browser. If the file is in HTML

format for inst.ane(" theu WIT pass,'s the eontrol O\'er to \V\YIN to allow a full use

of its hYPl'l'l,'xt capabiliti('s,

Thl' ot Ill'r altl'rnati\'l' is to seml the user query through \VIT directly ta another

indl'xing tool. \VAIS for l'xampll', or to use Gapher or WWW, to browse the lilesys­

tl'm on a partÏ<'ular In!.<'rnl't. host. In this ease, the user may want to sec lirst the

distribution of the Sl'n'ers around thl' world, to l'hoose the closest one among them,



\VIT displays thl' l'xistiug Sl'rwrs as huttous ou thl' Illap, ll'ts IISl'rS dlOOSl' OUI" ,'x­

trads the typl' of rl'somel' aud tlll'U it s,'ll'cts thl' appropriatl' al'(','SS llll'thod aud thl'

dieut to be IIsed (Sl'l' Fig1ll"l' 8.1).

A tl'ehuique IIs('d hy more expl'ril'uc(,l! us"rs is t0 chllin cl'll'ri('s frolll OUI' l'ugi Ul' t0

fluothl'r to rl'fiue thl' scareh, I)('causc' l'flch nos prol'Ïd,'s a Illon' dlkil'ut USl' of SOUll'

fllndiou.
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8.4 Interface

Over the last year, the existeuCl' of \\'W\V has promptecl mauy iust,itlltious 1,0 Sl't up

their own sen'ers aud IIsiug Cl'eativity, they pllt IIp sl'\'('ral maps with "l,anl" liuks

in thelll. Vsers do uot have auy coutro! over the sdtiug of this kiud of liuks whidl

lead 1,0 d()ellmeuts ehoseu by tlll' servel' adllliuistrator, so tlu'y cau uot 1)(' lTl'at,'d

or modified dynalllieally. The idea of "soft" bllttous adoptl'd hy \VIT frolll W"''''

is based ou the sanl<' priueiple as the hypertext liuks whkh eau hl' l'stahlislll'd hy

marking a certain portiou of text in a doeumeut 10 l'der to ot1u'r n'luote docum('uts.

Hencc, the \VIT system exteuds the hypertext paradiglll iutrod IIc('d by \V\V\V 1,0

traditional noss (Archie, \VAIS, Gopher), usiug liuks iLS huttous ou a map display

1,0 mark the discovery of iuformation resomees. \VIT impll'nll'uts au interfal'p of its

own, yct fully eompatible \Vith the iuterfaees of tlll' ROSs incol'J)(l1<ltpd in il, 1,0 pass

control over 1,0 the ROSs dients whl'n fmther nl'ed is.

The devclopment of \VIT started hy using iLS a main wiudow t1ll' North AIIll'rÎI'a

mal' drawn by GongYIi Dai in IvlapView [42]. a vipwer for pietlll'l' datahiLsPs, aud its

seven possible projections:

1. Mercator (defalllt);

2. Orthographie;

3. V.T.M.

4. GallMiller;

5. Albers;

6. Lambert COli formai ;

7. Cylindrical Eqllal Arca.
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Figure 8.3: The World Map willdow



The namc of the pl'Ojl'ction in whieh IIH' map is l'<'pl'<'sl'nll'd, sl'kctl'd br Illl' IlSl'r,

is inclicatcrl in thl' main winrlow tith'. GongYIl Oai's application has bt't'n inplll tilt'

wndrl map data, anrl slight modifications to l'xtl'ncl thl' l'xtn'nll' coordinatl's to 1hl'

wodrlll!ap and to show/hide thl' grid haVI' b"t'n donl'. In thc' ~lapVit,w application,

the Orthographie projection was chosl'n a.' defalllt for thl' North Anlt'riea continl'nt,

while \VIT considl'rs the Ml'IT1Üor projc,ction as cltofalllt" hl'c'allsl' it is mol'<' appropri­

ate for displaying the wodrl map.

\Vindows, bllttons, panels and other graphic objt'cts lm\'(' thl' I-\l'<'at ad\'anlal-\l'

that they arc a metaphor for the l'l'al world and they can 1)(' maniplllatl'd in thl' sanll'

way as familial' objects in the l'cal world. WIT graphie IlSl'r intl'rfaœ is intlliti\'<'

and fnrthermore, il. is consistent with otllt'r application intl'rfac'c's, by Ilsinl-\ standard

objeets there where this is possible.

Users can directly maniplllate the objects that appear on th.. scn'..n, bt'Îng abl.. to

control the whole application by simply choosing menll itl'ms, cliekinl-\ on th .. "soft,"

bllttons on the map, pressing bllttons on panels or dragginl-\ tilt' nions.. 1.0 s..lc'ct a

zoom view of Il. particlliar area on the map. TIlt'l'<ofore, the Ilsl'rs do not Ill,,'d 1.0 Imow

the syntax of commands and type them to obtain the infol'Ination Ilt'e,kd. Mol'<'

experienced Ilsers have the faeility of typing short keys, Silch as Command-d instc'ad

of clicking on the Draw menll item.

Moreover, where some featllres do not app!y Ilnder cl'rtain eirellmstanees, tht, co;,

resp:llJding menll items arc disablec\. For example, when WIT is tirst lallllclH'd, only

the valid menll items applicable at that specifie time aI'<' written in bold dllu·aet..rs,

like Projection, Oraw, Hide, Quit, ail the others titles, Interut't, Grid, bt'Îng display..d

in light grey to show those menu items cannot be selectl'c\.

•
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8.5 Design Issues

WIT l'clics on existing protocols and already implemented clients to avoid th,' modifi­

cation of the other services used by il. Therefore, the system sjllJlliat,~sdifferent RDS

clients during the communication sessions with a Sel'ver, by using tlw sanw aec",ss

methods in Il. transparent way to the liser.

For ell.ch ROS involvcd in the execution of WIT, the WIT applieation tak,'s cOlltrol

over the ROS and semIs commands to the approprill.te serw,r on helmlf of the di"'lt,

using the underlying Il.ccess method. Artel' retrieving the information, WIT dlooses

between the fOrulll.ts it recognizes, displays the informatioll ohjeet. and then il. pl"'SeS



the cOlltrol 1.0 tllf' COlTl'SPOlldilll-'; nos or leaws the IlSPl' 1.0 choose olle. III order t.o

illust.rat.e t.his procedllre, wc will cOllsider SOIlW examples:
•
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Archie: Suppose tlll' user executl's a search fol' t.lw keyworci "Internet", usillg t.he

Archie itl'Ill from the submellu Illteruet.jTools. Silice the Archic servers are

sllpposed to keep the same illformatioll in t.heir databases, t.he closest. Archie

serv"!', archie. cs .mcgill. ca is used. The seareh is performed by dcfault on

the sllbstring "Intel1wt.", Cl~~e insensit.ive and WIT issues t.hc following COlII­

JlliLllCl:

archie -s Internet

WIT colleds and stores t.he Archie result in a t.emporary file which is bath dis­

played to the Ilser and used 1~~ ail input for t.he Domain Name lvIanager, which

ext.rads only tlw domain nanle from the Internet hast addresses returned by

Arc'hie aud nlatdws them with the corresponding coordinates from the Loca­

tions dataIH~~('. The host.s ment.ioned in the Archie reply for which the domains

were found in t.he Locat.ions dataIH~~e arc shawn on the map as "soft" buttons.

Ll'ts suppose t.hat. among them, t.he user selects t.he one corresponding ta the

followinp; ('nt.ry in the Archie l'eply:

Host ajpo.sei.cmu.edu

Location: /public/resource

FILE -rw-r--r-- 10753 Aug 15 12:26 internet.txt

Wlwn t.he nser clicks on t.he Imt.ton associated with the hast ajpo. sei. cmu. edu,

\VIT d,OOS('S 1.0 nse anonymous FTP 1~~ the most appropriate access method

to retrieve the text. liIe internet. txt. Therefore, the system initiates an FTP

comleetion to t.he sen'er ajpo. sei. cmu. edu, logging in as user "anonymous"

and giving as password the login name of the user, changes the directory ta

/public/resource and gets the file internet. txt nsing t.he FTP command

get, aft.er which il displays t.he text. in a separate window.



WAIS: \VAIS s,'n'"l's are display,'d nn th" lIIap in Ihe f01'1II of hllllons, and aft,,1' the

IIsel' cllOoses olH' alllonl; Ihelll, \VIT lIIatclws the S('I'\'('I' (,ool'dinales to Iind th"

hosl nanH' of Ihal lIIaehine, tlH'n il ('xlraels frolll Ih,' \VAIS S"I'Y(,I'S dalahas(' Ilw

1H1llJ(' of Ih" SOIll'C(' mainlain('d al thal sil" and fl'Onl Ilw aI'!\III11('nls pl'O\'i,!<'d h~'

Ihis kind of infol'lIIalion, il eonsll'uets a \VAIS soun',' stnwlm(' wilh Ih" nallw

of thal. S(,I'V<'I' and adds il. 10 th(' list of SOUl'e('s k"llt loeall~':
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(:source

:version 3

:ip-address "132.206.3.80"

:ip-name "jirnmy.cs.mcgill.ca'l

:tcp-port 210

:database-name "example"

:cost 0.00

:cost-unit :free

:maintainer llluminitaCDjimmy.cs.mcgill.ca"

:subjects "WIT and WAIS"

:description "This is an example of a WAIS source structure"

)

Thcn 'l'VIT alltolllatically lallnches \VAIS allel th(' IIS"I' Illay 'IlIel'Y tlw IIl'W

SOli l'ce.

Gopher: The actions takell hy \VIT in th" cm;(' of Goph,'1' anel \V\Y\V al'(' SillIiial'

because hoth s"I'Yices provide lIIainly hl'Owsillg, slleh Ihat th" ehoie" of a S"I'V"I'

implies stal'ting the browsing [1'011I the root on thal. hos!.. ThIlS, aft,,1' s<'!"ct.in/\

the Gophel' menu itelll from tlH' sllhllH'nll IlltPl'llPtjTools, and l"uillg th" IIS"I'

click 011 a bllttoll on the lIIap, \VIT eo1lllPcts 1,0 tlH' Goph,'l' S"I'\'('I' associat"el

with that bllttOIl al. the default pOl't Inuuher ïO alld th"l1 pa,~s"s th" colllrolov,,1'

ta the Gophel' clieut, letting the usel' navigat" thl'OlIgh tllP nlPnll it"lIIs Juael"

availahle thel'e. If the user wisllPS 1,0 vi"w a pal'tielllal' fil" n'siding ou a Goph,,1'

sel'ver, for whieh the URL is known, \VIT hui Ids a Gop!lPl' l''''p:,,st fl'OUl 1.11"

al'guments provided in the URL and IIS"S gophfilt, a OIlPshot conll"ct.ioll tu 11

Gophel' sel'vel', ta fetch the doell1llent:

gophfilt -tO -p "<path>/<filename>" -h <host> -s <port>



As a l'Ollel''''-l' l'xalllpll', cousidl'I' the retl'ieval of the file ealled Dese, rcsidiug ou

1.1l" Gop!l"1' Sl'I'Vl'1' pogonip. ses. unr. edu, iu the din'l'tol'Y 0/AboutGopher/Dese.

lust('ad of ll'ltiug the liser Wih';te tilIIe bl'owsiug thl'OlIgh the Gophel' menllS, \VIT

issllPS tll" following l'olllllland:
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gophfilt -tO -p "O/AboutGopher/Dese" -h pogonip.ses.unr.edu -s 70

whel'e the port ullluber fol' the Gophel' service is the ddault one, 70. The

doclIllleut is l'etl'i,'ved as plaiu t('xt aud then displayed by \VIT in a sCl'Olling

wiuc!ow. If tllP liser does no!' want 1.0 store locally the file available thl'Ough

GopllPr, WIT k""ps a poiutel' 1.0 il. and adds il. iu the usel"s list of bookmarks,

so that the liser cau fiud and 1'e1.l'iev(' later ou the file, withollt wastiug disk

spa"". An exalllple of the fOl'lIIat of a Gophel' bookmal'k Imilt by \VIT is the

fol!owiug:

#

Type=O
Name=Map Files

Path=O/Other-Internet-Resources/pictures/html-docs/mapfiles/test-maps.html
Host=gopher.lib.utk.edu

Port=70

wh(,l'e Type is the type of Gopher item as shown in Table 6.1, Name is the

liser visible uaulP, as defined iu Chapter 6, the Path indicates the path ta the

Gopher itelll, Host represeuts the Internet address of the Gopher servel' dle

o!ljed r('sides on, Port is the port number for the Gopher service. The sign #
is used 1.0 separate different bookmarks in the list.

WWW: lu the case the \VW\V service was chosen fl'Dm the sllbmenu Internet/Toals

aud the user dicked ou a button displayed on the mal' with coordinates as­

sociated with a particnlal' WWW servel', WIT simnlates a WWW client by

conlll'cting 1.0 that sen','r al. the port nnmber indicated in the wv.,rw Servers

dat.abas(' and retri('ving the home page al. that site by extracting the path ta il.

frolll th,' salll(' databas(' of servers:

> telnet www.megill.ea 80

GET /



Naturally, a fill' in HT1\IL format is rl'tri"I',,<! via HTTP , thl'n \VIT IlIuuch,'s

\V\V\V in (H'<kr to display thl' <!,)('unH'nt in hypl'rl<'xt forlllat IIn<! to 1111011' tlH'

navigation al'l'Oss the links.

•
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8.6 Implementation

The \VIT application WIIS illlpll'IIl,'ntl'd using tlw NeXTSt "1' too!s:

• the Interface Builder, whieh pl'Ovides aceess to a nlllul,,'r of standar<! intt'r­

face abjects, sueh as pands, 1Ill'11ll itellls, tl'xt fiehls, IIn,l Il!sO l'l'l',t!.t'S tht' USl'r

environlllent: places the wiudows, tlll' pauels, t.h,' 1Ill'IlIIS on Ihl' sl'l'l't'n. :\1

runuing t.i Ille , ail t.hese object.s ean 1", ('nst.olllihl'<! hy <!in'l't IIlllnipulation: for

eXHluplc windows eau hl' llloved , 11lilliatlll'iz('c1, rt'sizpd, dosl'd, allfl so 011.

• the Application Kit, whieh consist.s of class definit.ions which clin h" USl'd

wit.h the Int.erface I3uilder.

• the Window Servel', which draws illlagl's using t.hl' Nl'XT inlpil'ull'nl.atioll of

t.he Display Post.Script. systelll.

1
WIT

Interface Builder

Application Kil

NeXT Window Server

Display PostScript

•
New classes of object.s have been creat.ed using t.he Objl'ct.iw-C !anguag(', sU"h ;L~

MapView, I3utt.on aud FTPI3rowser. Whell possibll', t.hes(! C];L~Sl'S havI! iulwrit.l'd 1.11"

staudard appearancc, although their hehavionr Il<L~ !w(!n alterl'd 'L~ lwcessary. USl'r

act.ions, are givell t.hl'Ough t.he mouse ami the keyboard. The WIT lIlain window kl'''l's

an l'vent mask which det.ermines the event.s t.hat the Window Servel' cau 'L~sociatl'with



th,' willdow il, Illalla~"'. Eadl windo\\' maintain, a fi!'st fI'Sp(J/j(J,,!, instance wniable

for Ihl' obj.·"t tltal ,Itou Id ltallll1" tllf' Ilf'Xt. l'vent it. rl'Cd"Œ. \Vltik rIlnning \VIT,

lIS('f:-i cali lllilltiplllat.f~ t.lH~ IllOllSP in two ways:

•
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1. cIicking, and

2. dragging.

Clickin~ i, ~"Ilf'rally l",rfonnl'd 1Il order t.o 'l'll'd a nll'nu it.em, press a button or

du,,>ol' a fil"llIunl' fmm tll" bmw,,,r. Cltoosing a but ton on t.lte mal' implies two

,t,,!>o, I"l',n1ting in a doubk-dick:

1. Click on tll" window t.o makI' il, first. responder:

2. Click on tltl' butlon t.o sel l'el. il..

Dragging i, used 1,0 zoom in a part.icular area on t.he lIlap, an,l t.he method has bCl'n

ilnp!"nll'nl,'d in Gong)'u Dai's applieat.ion t.o define a zoom perimet.er.

The "network" l'art. of t.he illlplement.at.ion has been done nsing Unix shel1 seript.s

10 simulat.e difr,m'nl RDS client.,. For example, t.o eonnce!. t.o a remot.e FTP sit.e, t.he

,11"11 script. rl'cl'Ïves Ill" host.nallle and t.he user login name as paramet.ers, t.oget.her

wilh t.he pat.h and tll" fill'IHUIH~ t.o be ret.rieved and t.hcll it. gocs allt.omat.ical1y t.hrollgh

Ihl' wholl' FTP sl'"ion, eOlllwet.ing Ihere, ehangi:lg the direetory to the one indicated

ily t.hl' path and fdehing t.he filt, :,peeified in fi!ename.

Sl'parat.e lIlet.hods lm\"!' bl'l'n implelllent.ec! for each RDS, II'llis, gopher, 11'11'\\', as

t.hey 111'(':1 SIH,,:i:;l. <lad a differl'nt number of parallleters to be passed to the access

nl"lho(l, as shown in S,'dion 8.3 (sec Fignre 8.4).

Th., gl'nl'rÎ<' pl"Oe.'" of t.he applieation fol1ows the main steps indicated below:

• draw world mal';

• sl'1ed Int.erIlet. lools among: Arehie, \VAIS, Gopher, \V\V\V;

• n'ad tlu' host.l1alllPS fronl t.he Sen'ers database;

• ('xt.raet. th('ir domain addI"l'ssl" from their Internet nllme;

• mat eh ('\'('1")" domain address with its geographicallocation stored in the Loca­

tions dat.abase (sl'quent.ial sem'ch);
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Main classes of
objects:

Main methods:

Main evenls:

MapView

drawGrid

/,idcGrid

dragSe/cet'

mOllseEutered

mOllseExi/ed

mOllseDolVlI

Bulton

creafL'Buttmi

slwwDllttou

iiiden Il ttCl/I

sl,owScroer

createLi'lk

c1carLillks

scarcl,Kcy

COtuJl'ctTo

tuais

gop/,er

www

disp/ayl'i1e

IJTOWSerHit

•
N.B. Tire met1lOc!s marked willl .. have xell wriltell by GOIIgyu Dai.

Figure 8.4: Maiu ÎmpkuH'ut.atiou issues
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• clisplay 1.1", appropria'" host.s ,.s lJllttous ou t.he mal';

ï4

• ext.racl. 1.Il" eOlTespoucliu~ iuformat.iou about. t.he buttou sdeded by the user:

sel'v(~r tYlw, élC'('('SS I1wthod, paratlleters.

• est.ablish eOIlll"c:tiou to t.he servel' iudicat.ed by the hutton selcetcd hy the user;

• rcl.rievp information objecl. aecording to the type of servel';

• display informat.i'JlI ohject, iu a window if il. is a file, or a hrowser, if it is a

dil"'cl.ory.

• la1lJl"h t.he colTespoudiug RDS, takiug iuto aecount. the format of the informa­

t.iou objee\"

8.7 Maintenance

TIl" information proviclers fol' each service arc not required' 1.0 rnodify thcir scl'vers

in auy wa:l. Giwn the diversity of ways in which new serveœ '11'e advertised to the

Intemet world, il. would be mueh casier ifthey registered with WIT, hy providing their

Intemet host address and their geogmphical coordinates. The information location

COmpOll"nt may he (',"sily updated with new eut ries using the data gathering program,

hut. its structure should remaiu basically the same. The numher of modules to be

updated is restrieted ouly 1.0 the SeI'vers and Location databases.

•

Locations
database

('IUlI,,1

.1,." ..1:" ",m','

location
Manager

, \h ..d
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~~~' ,
-=...J

/
/

=J

Servers
database

\

Malling
Usts
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The Location D,.tahase \Vas hllill hy l'xl racl iL" 1\VO fklds fnllll 1hl' li licr mal's [.1:11,
Ilsed 10 gcnemtc mail rOll tes for those sitl's \Vhich gl'nerate l'mailIlH'ssages or IH'lliell'S

artieiPs:

#N - Internet. host. 1l<1I11e:

#L - LaW.llde and LOligitllde.

An example of a host entry in a uuer mal' has the folloll'illg format:

#N UUCP name of site

#S manufacturer machine model; operating system & version

#0 organization name

#C contact person's name

#E contact person's electronic mail address

#T contact person's telephone number

#P organization's address

#L latitude / longitude

#R remarks

#U netnews neighbors

#W who last .edited the entry ; date edi ted

For examplc, the hast entry eunet .de !oeated at 51 degl'l'I's, 2!J milllltes latitlld"

North and 7 degrccs, 25 minlltes longitllde E'Lst is l'l'l'resellted as:

#N eunet.de

#S

#0 EUnet Deutschland GmbH

#F

#E postmaster~Germany.EU.net

#T +49 231 972 2222

#P Emil-Figge-Str. 80, 0-44227 Dortmund. Germany

#L 51 29 N / 07 25 E

#R EUnet Backbone Germany

#W jj~Germany.EU.net; 931006

Only the domain part of the InleI1let address is lIH!aningflll sin"" w" ,b:ilblto locate

• hosts by thcir domain name. Sinee diffcrcllt cOllntrics Ilse slightly ditrer"nt formats



f')r ils entries, tlw dat.a gat.hering program, written in Ilwk (patter scanning and

l'''oeessing language), has heen adjust.ed aecordingly.

TIl" UUCP mllpping proj"ct is maint.ained hy a group of volunt.ccrs and unfor­

t.unat.<'1y the ent.ries are not Illways updated. New entries arc added when UUCP

sit.es l'l'gister wit.h domain-requestrf~uunet. uu. net. Correct.ions must be sent. at

uucpmap(lrutgers. UUCP. For I.hose sit.es not. regist.ered wit.h the UUCP maps, wc

had t.o reJy on t.he syst.em administrat.ors ta provide us wi t.h the geographical coor­

dinat.es of t.heir sit.e, or at lelLst. wit.h their geographical location, city and country,

wlu'i'<' it. WILS not. possihle to guess it. from the Internet address of tl.e hosto Anot.her

alt.ernat.ive could have hecn t.o use t.he Geographie Location field required when for

t.Jw regist.mtion of a Gopher servel' wit.h t.he form iIJustmted in Chapter 6, but this

lidd heing opt.ioual, most. administmt.ors did not fiIJ il.

New dients ml'.y he added ILS other access methods appear hy simply selecting

t.lwm acconling to t.he type of service provided. For cadi service, a new Servers

dat.ahlLse must. he !Juilt., in order to aIJow the new RDS to interact with t.he other

onl'S ineorpomt.ed in \VIT. The Scl'vers dat.alHŒe should contain aIJ the information

neecssary t.o est.ahlish t.he parameters for the underlying access method.

•

•

H'orltl I/J[orIlllltio/J Tool ï6



•

•

CHAPTER 9

User's Manual

This chapter outlines the fnnctional charaeteristics of \VIT from th" IIs"r's point of
view, explaining the basic operations involved in using this application. Instl'llctions
for working with specific ROS clients were given in the pwvious chapters tl'l'atin).';
those services.

The WIT graphic interface built for NcXT represcnts a transpawnt way of "11­
tomating the process of resonrce discovery by offering al, the sanw tinw an e;~~y­
to-handle tool ta IIsers. Direct manil~ulation of abjects on tlw screen allows ev"n
inexpcrienced users 1,0 cnstomize the application interface to thPÎr n",,<ls.

Note: The examples offcred in this projcct, are done in g"lwral by ne"essity: they
l'an not offcr step by SI('P directions that will fit eVeIY c;~~e. Fnrtlll'l'lnore, tlll' Intenwt
is constantly growing and changing, and new fcatmes 1,0 the ROSs incorporatecl in
WIT arc being made available on an alllJost monthly bl~~is,

9.1 Getting started

This section exp!ains how to start a work sessIOn with WIT ou a NeXT station,
once the application has bccn installed on the local hast.. Since Archie, Gopher and
WWW, can be e,Œily used with cmses-based interfaces, there is no ahsolute Iwed
to get local clieut, access to a servel' beiug provided through telnet iust'~ad. If. is
advisablc thollgh to install aud cllstomi7.e local clieut software jWCltllSe they give fllll
advantage of the fcatmes offered by a service aud have hetter time responsc.

77



lu tlw exalllples illllstmteri iu the preseut rlocumellt we have used W\V\V all<l

\VAIS dieu!s fol' N,'XT au<l a rI'OSIl"J'()-I)1L~e<l dieut for Archie.

'1'0 lauudl tJw applicatiou, tJw followiug steps lIlUst he execute<l:

•
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1. Select tJw <lil'ec:tory wlwre \VIT h;L~ heen installe<l from the FileViewer of the

\Vorkspace ~v1auager;

2. Laundl the \VIT applicatiou by douh1e clicking on its ieon, illustrated hc1ow:

file VlBwer

lumlnl!a
.. .sSMI3 a.\'l)jl1lbl~ CiO I(/nole dl~k

,. ,- ,. lit)
\'tJ"

aidai
grad

/.i), guesl
~,I;i prlvale

" prof
, users

J

la.bs grad

~ ~ ailen
r. ~ hadj

hlJ)Q(
koasl
IIna

, lost.found
lumlnlta

i~ marlza
,ld nvut
'Ol; rbaroody
I~ schalk
... shang

lumlnlla,
l ,.••""

,. i:tl Llbrary
~ , Mallboxes
~ Mise
,. 'm OWorl\..MAP
,. ;;"!Il Script.,. fi! Spy
,. ~THESIS

~ AWA'S,- WIT
,•• - WITApp
~ é WITworX
~ ... WMaoComor

WIT

1

•

3. Click on the Worl<ll\'lap win<low (shawn in Figure 8.3) whieh pops up, ta make

it. t.he active win<low;

.1. Sded "Pl'Oj(,C'tioll" au<l thell "Dml\''' from the Illam IllellU or, alternativc1y,

press Ctrl-d frolll t.he keyboar<l, t.o st.art. drawing t.he world map in the desired

proj(·ct.ion; by (1<-fau1t., t.he Illap is <lrawn in t.he Mercator projection.
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WorfdM",•. 1'l'°laeUolI , t:i.
Info... Orthographie °
Projection ~ Mercelor m
Drew d U.T.M. U

RMlora R.:llil) GallMlllar G
GrlU Albers •
Internat ~ Lambert Conf. 1

Hlda h Cvlln Eo Ara. a
Qull q

ï\J

•

5. The "GI'Ïff' menn button is a t.oggie whieh l'an be swildl<'d ON/OFF, t.o (lisl'ia)'

or to l'emove t.he grid on t.he mal'.

\VIT guides the user along a session by enabling only t.he n\('nll 1)\\ t.!.ons asso<'Ïat"d

with functions whieh are avaiiable at. that. mOlnenl and disabling III<' n\('I111 ii.l'nls

correspon(ling ta t.he l'est.. For instance, t.h" but.!.ons of t.h" "R(·r1l'1lll'''. "GI'Ï<f' and

"Illte/'llet" arc disabled right after t.he applieat.ion is htllnch"d, I)('calls" I)('fol'<' laking

an)' otIler action, t.he map must. be dmwn firs!..

9.2 Search strategies

\VIT may init.iate searches on till'ee main groups of informat.ion, whidt l'an 1)(' ("IITi('d

on fllrther by the RDSs incorpomted in it:

1. keyword, querying Archie on bath:

• filenames and

• dŒcript.ions of files.

2. service, seiecting among:

• WAIS,

• Gophcr,

• WWW.

3. location, specifying cither:

• the Internet host name, or

• geographical coordiuates .
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In 11I·evious chaplels wc exalllined the RDSs lekvant 10 the problem of resouree

discovPl"Y. Ewn if the information spaees of these services sometillles overlap, they

clo not coinci(k. Olll' of the Illost illlportant features of \VIT is thal. the same qnery

can 1", addlessecl 1.0 ditferent types of service, thus broadening the information spaee

cov('led by tlll' search. Moreovel, rather than expecting users 1.0 know t.he specific

syntax 1.0 1,,· used for each cOlllllland, the init.iat.ive of operat.ing a celtain t.ool is taken

by WIT. unless otlll'lwise speeified by the user.

Gelll'ric seardll's ale pelforllled using t.he Archie case insensit.i"e subst.ring search

on a palticulal keyw(ml ent.ered by t.he user. For advaneed users, other RDSs with

search calmbilities al'<' available, accolding 1.0 the features shown in Table 3.1. For

exalllplc, WAIS Illay bc used 1.0 search on a keywonl or on a topic. This alt.ernative is

particularly dIicÏ<'nt wlll'n the user knO\vs the t.ype of service she requires (\VAIS, in

this ('al'e), the location of 1.Ill' s<'lver t.o ('hoose on the mal', or the name of t.he source.

9.2.1 Search on keyword

'l'Ill' s<'arch on a keywol'<l is executed using the Archie s<'rvice which indexes t.he

IUlOnYlllous FTP archiV<'s, the most. probable sites where a public document. might be

found first.

Note: The following funct.ions are t.ightly tied t.o t.he examples illust.rat.ed in a series

of figun's from t.he NeXT Int.erface. A general explanat.ion of each stcp is followed by

tlll' s(",citie aet.ions.

Archie search

1. Start. up t.h<, sean'h by choosing the "Illtefllet" menu it.em from t.he main menu,

then "Tonl,," 'Incl finally t.he "Arc1Jie" submenu, which brings up the "Kcyword

PIllU'f' .

X Il XII'IOr1c1M.jl

Inro... Clear Archie
Projection c Llnk ,- WWW
Draw d Show Lln~·' Gopher
Re,lora Ratio Tools ,. WAIS
Gnd
Inlemel ,-
Prlnt
Hlde h
Qun a•
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Cl
.' " • . ..1

..~ (;J,. IIItl1lllJl'il &i

Loeatlon lunllll/dna/olll-.b.ltf/btmM Il J
OlMeTO'" drVll(-lU"x 512 III ID 111\1] 10011

Loc.Uo", /unlx!dnl/gld-.lutt
OIMCTO/I' dJlnU-III-A 5lZ Jul 0 1II'ol3 tuot.

1I0it vanUlea, de' 011 le uk

HOlt. hIC.... hu. unl-bill-tlld l1e

Loc'Uan l, Nltl!UI</\ll 'llhIC'/11 ft Ic .....Ulb/v'...
DllUICTOI\T drlnu·,lt-JI. SU Jill. 10 01 31 11l0h

Loc'Uan 1 anti/UIt/QTllphlcl/tltr
DlftlC'TtlIlT dllnn"IU-JI. 1Dl.. Jul ID 01 41 tlloh

LoelUlln /.Iltltl/lill
DIMCTO"T drW1lr-Jl.r-1( 1024 Jul .. il 31 loul.

Hait .une .hcll.ln kth ..

Locauon
/dlalo.%/Oll/K.U1SD/W.U1'O-cur lint/II c/O'1 .tI1 nIn"'d

DJI\!lCTOI\T drVllr-:u-J( ~U Ju1. 21 D7.56 tooh
Loc.t.ton /dl.kZ/IlS/lht.ll50/.rch/uIQ'

DII\l!CTllI\Y dr"'lu-lU-" 5U J\l1. n 09 29 tooh

512 IllY tt> 20 05 too18
Loc'~lon Ipub/lat:

DllUlCTOIIY dr1l'llr·IIr-1C••

Keyword: IIOOI!

Figure 9.1: Archie reply to a CJllery, as <1isplayc<1 by \VIT

2. Click on the "I\eYll'oni PlIl1er' ta lIlake il. aet.ive and type in a relevant. keyword

for the topie of interest, kceping in millli t.hat the Archie search is exœllt.ed hy

default on filcnames and descriptions of files, for t.he suhstrinl'; indicat.ed by the

kcyword.

. , Enter Keywonl ' ~

Keyword: 110015

OK <"" 1

If the query is sucecssful, a new scrollinl'; willClow c:ontaininl'; t.he Ard,if' rq)iy

to the searel, is displayed and the locations where t.he itf'ms rOlllld an~ stored

appcar as buttons on the map (sec Figure !J.I).

•
3. Choose a relllote host by dicking 011 the corresponrlillg hllt.toll '111 t.1", IIW]>:

the "Servel" COlllwet Paner' (:ontainillg the nanle of 1.1", servpr and its t.ype

(anonymous FTP, WAIS, Gopher or WWW) is hroul';ht. Ill'.
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, ' Survur (J:IIlIlIlCI Pouml 'E3

SelVer addrels:1vanuata.dcs.gla.ac.uk .

S'lVor type:1 Anonymous FTP CANCtL 1 CONNECT ("" 1

•

Figure 9.2: WIT Servel' Connect Pane!

If t.he default. Archie SCl'ver cannat he reached, or the maximumnumber of users

got. t.o it.s !imit. and t.he server does not. accept. fnrt.her connections, a "Errar"

panel appears, t.o a!ert. t.he user about il..

~ Error Panel

No Archie reply

To makI' t.he Error panel clisappear, t.he user has to hit. "OK". In t.his case, an

ait.l'mat.e Archie sc'rver may he chosen or t.he user can sclect anot.her service

among WAIS, Gop!ll'r and WWW.

.1. Est.ablish a connection t.o t.he indicat.ed sit.e by pressing t.he "CONNECT" but­

t.on on t.he "$1'1'1'1'1' COllllC'ct PiIIJCf' or give up connecting there and in this case

click Clll "CANCEL".

G. If the "CONNECT" but ton from t.he "$eITer COllllect Pallef' was sclected,

an Int.c'met. connection to the anonymous FTP server indicated on the pancl

is est.ablishl'c1. The information object loeated on that server is transparent!y

rl'l.rieVl'd by anonymous FTP and dl'pending if it is a directory or a file, it is

pn'sl'nted ta the user in a browser or in a scrolling window.
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(f;) vanuala,dc9,gluc.uk

Nam·:1
Homo Cancel lOf, (II

R3

The browser is entilkd with the IHlIll(' of the Wlllol,' host a1ul il, has thl' sanu'

appf'él1'llIlCe as a local brower, sn that. tlw llSPI" ('ail USe' t'xact,ly tht' SHlIU' ('0111­

mands he is a<Tustollli~ed with, \Vhen a file is seIPelel\ frolll Ihl' l'l'Illotl' hrllwser,

that file is retrieved by anonYlllous FTP and displaYl'd in a sl'parall' windllw,

In the case of a HT1'I'IL file, 'NIT ret.rieves il, by anllnYlllllUS FTP, huI, aftel'wards

it launches \V\V\V 1,0 display the doculllent, in this way ;dlllWiu~ Ihl' USl'r III

navigatc acl'Oss the hypeltext links ,'mbecl<bl iu il..

9.2.2 Search on service

•

The search on the type of sel'\'iee covers the sl'!. of \VAIS, Gop!u'r alld WWW, in au

attempt to bridge the various ways in whieh thesl' sl'rviec's arc !H'ing ac('cssl,d frolll

the nser's point of vieil', The interface designed for WIT Illab,s transpanmt for 1,111'

user the different lIlethods of aceess for varions RDSs, by displayin~ ail scrvI'rs as

buttons on the Illap and autolllatically establishing conlll'dions 1,0 t.lll'Ill.

First, the user chooses the desired servil:(' frolll 1,111' sullllll'nu of "To(JIs itelU of 1111'

"Intemet" Illain Illenu,

Ail the known servers available to thal service an, then display,'d ;L~ buttous ou

the world map. The user selects one 1UII' '1~ till'Ill by dickin~ on its Imt.!.on aud Ihis

action brings the "Servel' CalJ1wet l'1111er up (sec Fi~ure 0.2). 'l'Ill' nanu, alld the type

of the ehosen server arc also showll in r.lll' panel. '1'0 connec!. lIu,re, the user Ill'esscs

on the CONNECT button,
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WAIS: III t!Jis "asc', l!Je IHlIlle of 1.1", source n'si<lillg on 1hat 'l'l'ver is extracted

fl'Olll I.Iw WAIS SI'I'Vl'rS datalm.'" alld il. is indllc"'d in the locallist of \VAIS sources,

n'wlIlll'<l with 1.1", [lIte'l'IIet a<l<lrc'ss of U", servel', so t.hat after t.1", \VAIS application

is alitolllflti"ally iallnd",<l, Ut" user can sdeet the new source.

N,O. This appwadl of l'enaming tlt" SOIlJTe has hccn consi,"'red in onler not 1.0

<lestroy possible existing sources with the same nanl<' foun<l in the list of the \VAIS

SOUI"!'I'S kept jcwally, Wlll'!l the \VAIS Sl'rvers <latahase of \VIT is not up<lated, for

ÎlIstancp.

Example:

• SUPl)()se t.!Jat aft"r t.hc' <lisplay of th" \VAIS Sl'rV"I'S on the world map, the user

dicks 011 tlll' iJllUolI assocÎatl'<l with th" \VAIS servel' call"d \lais. cpsc. ucalgary. ca.

• TIll' S"rvl'l' Connect Pand appears, 1.0 inclieate the addl'ess of the Internet hast

and its t.ype (in this CiLS", il. is hoth \VAIS and Gopher sen'er).

• Th" \NAIS application is autolllatically launched and in the source list from

th" Source Pal"u" appears one entitled \lais, cpsc. ucalgary. ca. src (sec the

following pictur,,),

• Dy dragging t.his source from the Source Palette into the" Using t!Jese sources"

slot. ou th" \VAIS Qu"st.ion window, a query lIIay he made on a specifie tapie.

Of eOlU'S", ot!J"r sources lIIay he added iLS weil, such that the seareh may he

[H'rfol'lned on severaI SOlllTC'S al. the same time.

• Suppose the US"I' typ"s th" following query in the "TeJlllle lI1>out" field on the

\VAIS Qn"stion window:

information discovery

Th" ans"'"r 10 this 'lU<'l'y is a list of documents shown in the "Resulting Docu­

nlt'nts" fit'Id on 1h" \VAIS Question window, in deereasing order of their mateh-

II1P; S('01'('S:
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WAiSOwI\Ion

Tell me about

WIl•.cp.t,Ucllgl'Y.CLMllon•• T,W... C1111) llI'
_WIII.cp.c.Utll".", ,ca:PI!tInion. E__(lieU)_wal. cplC.Ucalglry,CI.W,,/CZI,II._C lllfl') Th.
_Wllt.CP'C,UtaIQtty,U:llluoml. R. _C 111111)
_wIII,cpll:.UClIlg'IV.CLHon"tIIV. p.. ( IIU)
_WIII.cp.t uellg&ry.ca:Cathlll&n, p....( 111'7)
_waJ•.cp.e,ucllll'lY.t':Yu..",o~lc. KC.O.... ( ,110)
_wall ,tp.t.Utllll.ry,tLAttCOna, D.O... ( 11110)
_wlh.cp.c,ucIlQlt)'.ca:EIIl•• C:... (11l1l0) CImet_wal. CplC,UCalglry cI.Gul.k. e,A... ( 11110) Wotl
_ _ .. " 1 4 " ,.",." ..",."III:IU,

wall.cptC ucalgllly,curc

[&II:
JgJ ..

l'·'''"''''CIO"''''

•

• Dy douhle-dieking on Ilny of these titIPs, the user l'an view the' docnnlC'nt alld

use it fUl'thel' for refining the search, for iustauce, Fol' a c'01l1pl<'l.l' IIser's lIIall11al

of the WAIStatiou for NeXT sce Appendix G.

Gopher: In the case of a Gophel' servel', a connection 1.0 tlll' root of I.hat servel' is

estahlished, sa that the user l'an hrowse the information space stal'tinl!; frolll thl'n',

A bookmark can he added hy pressing ua", so that tlll' use'r will 1,,· ahle 1.0 din·C'l.iy

retrieve and view that file later on. This ins1ll'es that lat<· IllOdifkaticJIls 1.0 t11l' doc­

ument will not be missed, and the last version of the file will always he al. Iwnd,

without storing 10cally the whole file. Dy pressinl!; Uv" , the usc'r Illay vil'w t11l' list of

bookmarks and then she can scIee( any of thelll or rl'l1W\'<' il. hy positiollill1-\ 011 il. alld

then pressing "d".

•

WWW: In this ease, the "hollle }Jllg/''' 011 that. spedfic \V\V\V servel' is l'drievl'd alld

displayed in a hypertf'xl. formaI. nsing the 10eal \VW\V diellt. Suppose I.he nsel' has se­

leetec1 the servel' situat.ed al. Carleton, wit.h the aclc1ress journal. biology. carleton. ca,

He clicks on its bntton and t.he hOllle page of t.hat sN""r is displaYf'd:



Cariolon BiologylEcology Yi<>rld..Y/idLWob

T~I' urvlr l"lh tu ~";l ... ldl ICClIlIu 1 pIlH.... '.-lIluulll&l ln
conllrvlllllln blolngy

Sli

CJlnttfïJllgll.l:.tgl!il~.'" parUIlYl\lWllllQlImll

l:illUb~u.::.:~lU'illllmlll

Il.tncllll..l.n.ll!ŒlllIanpil.gr

LJ~~lrllnJUllllm" ln!a

•

SelVlrtype:! Wor1d W1dt Web CANCEL 1 CONNECT <""1 ~

aUlnll IboUllnl Jnumll Ulould bl U~l kI
conllll ...o1llon_'cologVOc~llllon C<lI

The user ean ehoose t.o follow t.he anehol"s emlH'clclecl m t.11I' hYP"I"I<'xl clo<'ulll<'nl

in order t.o diseover new informat.ion navigat.ing t.hrough t.he w<'1>. 10 saV!' tlll' 1iI<' fOI"

lat.er use or t.o set. up jnst. a link t.o il from Ill'r own pag<'.

9.2.3 Search on location

The search on locat.ion is performecl bot.h ways:

1. Find out. t.he Int.emet addr<'ss of t.he dosest. servel' wit.hiu a sp<'cifk dislan<'<'.

given rough g<'ographica! coordinat.es, and ill<!icat.<' it. on t.he nmp.

2. Find out. t.he b.,ographical eoordinat.es Imcl implicilly lo<'at.<' on 1111' lIIap a S<'I'\'<'I"

when only it.s Int.ernet. address is known;

Find the closest servel': To get. t.his fuuetion. t.lll' IlS<'1" has t.o s,,j,'ct t.11I' "Cool'di­

nates" menu it.em frolll t.he submenu Int.ernet/Link.

Internet • 1 Unk

•
i Clear

1 Llnk
1 Show lirl~s

1 Tools

Coordlnales

(- lP Address
1
1



A palll'i wilh slols [or tIlP "oonlillatl's fOflllatted in lalilu,!P and !onp;ilude, ln

fh'glï'r~~l IlIiJllltf'S awl sl'c'ollc1s, is pn's('ut.ed t.o tlH' user.•
(\"/,'s ;\[aill/id Sï

• 110,1 Coordillates" ' , Ci

lalUude:1 Lon9 ltude:l
OK ~I

'l'Ill' IIsl'r positions tIlP cmsor oneadt slot and types in il, th!' cO!'l'esponding values

li JI' tIlP coordillates, tllPn sh!' presSl'S the OK button on the l'and 1.0 confil'm the CO!'l'ect

data entry, 'l'hl' dOSl'st sl'rvel' a,'Sociat l'd with those coordinat!'s in the Locations

databasl' shows IIi' as a bultoll on 1hl' lIIap,

Filld the location when the IP address is known: This function is performcd

by ail alp;orithm sillliiar 1.0 the 011l' that locat!'s on th!' lIIap ail the known servel's for a

sl'r\'Îce, Imt in t his Ci;,'" the lIIethod is slightly lIIore cOlllplex beeause after matching

lhl' Il' addn'ss of 1Ill' Sl'l'\'l'r with Ih!' CO!'l'!'s!,ollClillg domain eool'dinates, the system

has ID look up t.Ill' list of s"I'\'ers for "ach nDS and lIIateh the I,wation with a type of

sc'rvu'p,

'l'Ill' USI'I' se!Pds the "LiJJk sublllcnu frolll the "[JJtCJ'IJct" main menu item. then

dick on "si IPAddn'ss. This hrings up a panel, entitled "S!'I'I'CI' ;uldl'css", where the

uSl'r is invited to type in the Intel'1ld name of the servel'.

1 - Server address - . .. ~

Servel' IP address:1

OK <" 1

9.3 RDS Interactions

•

illost o[ tll{' lillle, users ne!'d s!'\'('ral difl'erent functions ta hamlle a ccrtain task

I,,'cause where a s,'n'ic,' lIIight ofl'er an efficient seareh, fol' example, it may lack an

indexing capability, Ben' \VIT l'omes 1,0 help again, allowing IIsers 1,0 exploit \'ariolls

tools al, haml. The funl'tionalities pn'scnted fol' different services can be chained in

various Sl''111<'n('('s anlOng th,'msel\'('s al' togdher with IItilities offered by other RDSs

within \VIT.
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Example: L,'I ns sn l'pose an n,,'r wonl,llik" to find d'll'nm.'nls r,,!\ardinp; 1Ill' 1'1'01>­

lem of "gctting 10st in t1le 1IYl"'l'sJl'I("'''.

• A gcneric sl'arch starts \Vith Archie, I>y sl'lPl't.ing il fronl th., In!t'l'Ill't/Tollis

snbmcnu and typing in t.hl' KeY\\'Ol'd Panel 1he wonl "1I.'·/"'I'SJl'I<"'''.

• As a l'l'suIt., a list of anonymons FTP servers with !il,'s containin!\ "1IY/H'I'SJlilC""

is bronght. nI' in a scrolling window, together with bnttons indicatin!\ wln'n' th.,

hasts are 10cat.ed on t.he mal':

ftp.pyramid,com containing the file exploring_hypertext,gz

unix.hensa,ac.uk containing the file exploring_hypertext.gz

bertha.pyramid.com containing the file exploring_hypertext.gz

• The user scans in t.nrII t.he first. t.wo ent.ries for the filP ,'xplorin!\JIYI"'rtext..!\~,

bnt he gets t.he Errol' Panel informing her t.hat. tll<' file do.'s nol exist then'

anymore (t.he dat.abase has becn modified sinee t.he last. npdate of Archie. For

more dct.ails, sec chapt.er 4 abont. Archie). From t.lw t.hinl anonymons FTP

site, bertha.pyramid.com, t.he file retrievecj shows t.hat. its cont.ent. is n'lated

1.0 cyberpunk staries.

• At this point., the user might want. t.o t.ry a bet.t.er "gness" alll~ t.ype "navigation" ,

t.he ward she want.s Archie 1.0 execnt.e the new seareh on.

• Among the buttons displayed on t.he map as a resnlt. of t.he 'pwry, snppose tll<'

user selects the one <L~sociated with t.he server xcf. berkeley. edu. TIl<' file

containing the snbsl,ring "IlIlVigatioIJ" in its name or descript.ion is st.ored in t.1l<'

directory called locat/pub/ht/pro j ects/WWW/WWWBook/WWW/DesignIssues/

Navigation.html. WIT ret.rieves t.he file via anonymons FTP allli sin"" it. is in

HTML format., il. launches WWW ta display t.he docnnl<'nt in hYI,,'rtext. formaI..

• Navigation.Mm1 cont.ains a link t.o another hypert.ext. docnment entit.Ic:d Navi­

gat.ional techniques and tools, which in tnrIls leads t.o ot.ll<'r docnment.s:

Defined structure;

Graphie Overview;

History mechanism;
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• Now, the usm' eannavigate aeross the links in the hypertext weh, 1.0 disro\'er new

doeunlents of interesL By doing so, in the direetory /puh/ht/projeets/WWW/

WWWBook/Conferenccs/ECHT9D she finds in the file PapD8.html a referenee

t.o a doelllnent. in whieh il. is mentioned that in a paper presentcd al. the first

European Conference on HyperText (ECHT9D), F. Biennier, M. Guivareh, .LM.
Pinon st.at.ed: "\-\T!Jile hroll'siJJg, users [orget. t!Jeir goals..." and this secms t.o

he exaet.ly the information the user was looking for.

xcf.berkeley.edu

searchARCHIE J-"''7__....... __....J

arch le oS navlgaUon

.. retrIeve ) IpublhtlprojeclslWWWIWWWBooki7 WWWlDeslgnIssuesiNavlgaUon.hlml

.-T-'
navlgale )r-_.I~papO;;;8';;;hbn;;;I;;,,1)

IpublhtlprojeclslWWW/WWWBookiConferencesiECHT90

• The liser execut.es t.hen an Archie search on t.he keyword ECHT9D, getting the

following rcsults:

Host xcf.berkeley.edu

Location: /pub/ht/projects/WWW/WWWBook/Conferences/ECHT90

•
Host solaria.cc.gatech.edu

File: /pub/other/HCIbib/ ECHT90.bib.Z
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Host archive.cis.ohio-state.edu

File: /pub/hcibib/ BCHT90.bib

The first. Oll(' is t.he document. she st.arll'd th" search l'rom. so th"n' is no nccd

t.o ret.rie\'e t.he file oue more t.inll'. The I""t. t.wo sill's coulain copies of lhl'

same docllUll'Uls kept. by t.he HIC sl'r\'Ï<'e. Thl' HCI I3ibliop;mphy is a l'l'l""

acecss ouliue l'xt.cuded bibliography on Hlllllau·Colllput.l'r Intenu·tion. Ihal has

reached 10000 eutries wit.h abst.mcts aud/or tabl,·s of cout,·uts.

At. archive. cis. ohio-state. edu she fiually finds the bibliop;mphÏ<' n'cord of

t.he paper shc has bcen looking for:

%T Browsing in Hyperdocuments with the Assistance of a Neural

Network

%S Navigation and Browsing

%A Frederique Biennier %A Michel Guivarch %A Jean-Marie Pinon

%B Proceedings of the ECHT'90 European Conference on Hypertext

%D 1990

%P 288-297

%K Semantic browsing, Neural network, Dynamic path

%. (c) Copyright 1990 Cambridge University Press

%X The high degree of freedom a user has to browse through an

hyperdocument often makes him puzzled. His main problems are

first the expression of his informal need, sometimes using

ideas associations, then finding the path in the hyperspace

to reach relevant information. The guiding system proposed

in this paper enriches the hyperdocument structure with undirect

semantic links, i.e., associations between nodes according to

their contents. Nodes' contents are connected to multimedia

keywords called tags; direct and reverse associations between

nodes and tags are embedded in a bidirectional neural network

which allows inductive retrieval. One user controls the process

thanks to some simple parameters: specialization level for selected

nodes, precision of tags, inertia selector, tolerance functions for

specialization and precision spreads. Upon request, the system

dynamically raises a path that organizes the results of a query,

contextual or not, adaptatively taking into account users' profile

and special needs. Weights in the neural network may also be
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Blightly corrected from experience, adapting the aBsociation

capability to userB on their average .

• TIll' us<'r ('an tlwn inckx t.he dO(,lllllent.s found, using \VAIS as follows:

1. SeI<'d FikjNc:w SourI'<: fl'OIII the main menu.

2. Hit. CIŒATE IlIltton on the WAIS Source Pand which pops up. It asks

for t.he nanle of t.he n<'w source: ta be saved in, then il. brings up the Create

Oatabase panel.

3. The USl:r is n:quired t.o seled the t.ype of data he wishcs t.o index from a

pop-up nlenu ent.it.led "In<1<'x As:" .

4. The user t.llen has t.o drag t.he files or t.he folders he wishes ta index from

th<, FileViewer of t.he Workspaee Manag<'1' int.o t.he slot. next. ta t.he field

('alle,1 "Files and Folders a Index" on t.h<, Creat.e Oat.abase panel.

5. Press the INDEX IlIltton from t.he Create Oat.abase pHnel ta give t.he new

source: indexed access t.o t.he information in t.he new database.

The index may be used later on fol' t.hol'Ough searches on t.he documents which

have heen indexed for keywonls, phrases, et.c. It. can also be completed with

ot.her do"ument.s of int.<'rest and made publicly available via a \VAIS servel' (fol'

details about. how t.o set. a \VAIS se1'\'er, sec Ajlpendix Cl .
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Conclusions

10.1 Contributions

•

\VIT represents a valnahle t.ool for t.he process of information disco\'('ry on tlll' Intl'l'1ll'1.

becanse il. uniformi"es t.he use of t.he most. popular ROSs it. l'xploil.s and il. providl'S

acccss t.o many of t.he l'l'sources availahle t.hrongh t.he Int.el'1ld, al10wing nSl'rs t.o sl'arch

and access different. t.ypes of informat.ion from a single int.l'rfacl'. TIl" informal.ion can

reside anywhere and on many diffcrent. compnt.er syst.ems.

• WIT introdnccs a new graphical approach in exp!oit.ing ROSs, similar t.o hy­

pertext., as it. represent.s point.ers t.o varions t.ypl'S of infol'lnal.ion dynamkal1y,

resnIt.ing from nser qneries, as hnttons 011 a map.

• \VIT contribnt.es 1.0 minimi"ing the net.work t.raflk hy al10wing nscrs 1.0 haw

control over t.he choice of t.he host. 1.0 comwct. 1.0 and showing tlwm 1.11" dosl'st.

hosts on an easy-to-nnderst.and map.

• WIT balances t.he workload among Sl'r\'('rs of t.he sanw t.YPl' hy offering all.ema­

tive servers 1.0 the user, that is, Internet host.s whieh st.ore t.he sanle informat.ion.

• WIT a110ws a high degree of proccssing hicIing, ant.OInal.ing t.he infol'1lHll.ion

discovery on the Int.ernet transparent.ly 1.0 t.he nsers, so t.hat. t.hey cIo not. nl'ed

1.0 be aware of different. commancI synt.ax and hiding t II" variet.y of servpr t.ypes

which are accessed .

!J2



• WIT ellhal1<'e" Il,,, l'ole of distrihnted illforlllatioll 011 the IlItel'lld for users illex­

IH,rjellCPd with ('olllpnters, providillg a frielldly, direet-mallipulation interface.•
COI/('} Il,,iOlJ'' 93

• WIT elL,ily sr,ales up IL' lIew RDSs appear, hecause it is huilt at the client

level of (,J", clil'!lt-server mode! of arehitectme, in(iPpendently of the underlying

proto""l or servel' type.

\VIT desigll also favors some se"mity cOllsideratiolls; ill particular, the user of such

a system does Ilot I",ed 1.0 1", grauted ,pecific a"cess ou the remote host 1.0 gct the

illformatioll heillg served.

II. is elL,ier 1.0 add lIew services 1.0 \VIT, as they continue 1.0 appear, than sctting

III'W stalldards for (,Jll' acpess n1l'thods. The pl'Ohlem of resomce naming is stillunder

discussion and althongh standanli~ationholds great hope for the design and devel­

Opll1l'llt. of RDSs, tlH'1'l' are still operational pl'Oblems to hl' examined, related 1.0 the

Ikployment. of a si ligie standard.

10.2 Further work

•

As t.he syst.em will hl' frelIuent.ly used, feedhack is expected t.o improve it.s features,

part.icularly for t.he functions needed 1.0 remove seleded hutt.ons from the map and

t.0 saVe others for later use.

For t.he time heing, \VIT main menu offers the possihility of delcting all buttons on

the map in orc1<'r 1.0 st.art a new query. To save a particular pointer 1.0 an information

ohject or a whole file, \VIT uses the Save, Link and I300kmark functions existent in

the RDSs exploite,! hy il., but presently there is no way to store selected buttons for

latl'r use.

A log might hl' kept ILS weil, so users could navigate across different queries. For

this, each lIuery must have associated a list of buttons which resulted in response

1.0 th,' lIuery, together with informat.ion pertinent to the access method to be used.

Once this funl'lion is implemented, \VIT will save disk space by storing only pointers

1.0 the files instead of keeping whole documcnts localiy, independently of the service

used: \VAIS, Gophl'r or \V\V\\'.

Also cmssed references 1.0 the answers returned by different services to the same

lIuery can he stored all togl'l.her 1.0 allow interoperability of those services.

The data gatherjng "omponent may he easily customi~ed to get the IP address

for a domain as weil as the domainname, by using the Domain Name System (DNS),
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dl'signated to ]wrforlll translatious l'l'OUI thl' IP a<1,ln'ss to th(' <1olllaiu llanll', This

sur"'y elllargcs Ill<' <1atahasl', takillg lllOrl' spacl', Imt it \\'ill al1o\\' th,' 'Il"("'" Il,1' II'

address as wl'l! as hy dOlllain nalll", For exalllpIP, rncgill, ca an<1 3,80 rrfpr to th,'

same domain, so tll<'Y can he kt'pt togl'thl'r.

Reccnt.]y, a lle\\, system call<,d AIPx [.j,I] has 1)("'ll <1('\'<'1oP"<1 Il,1' \ÏllCl'llt ('at<> al

Carnegie Melloll Ulli\'('rsity 1.0 hrowse through anOllYlllOUS FTP archi\'('s llsillg th"

Ndwork Fi]e 8ysl.<'m. Il woul<1 he lli,'l' 10 ,'xploit il. ill WIT,

The most eflieielll fUllct,iolls ]ll'rfol'llled hy l'ach st'r\'ic,' nlay 1", tll<'ll grouP"<1 to­

gether, to l'l'l'mit llsers 1.0 choosl' thl'm rather th,,!. st,I,,(,ting a sl'r\'ic,'. For ,'xalll]ll(',

the Funetions mellU Illay cOlltaill:

Search fuudious, l'l'O\'ided hy Archil', \\'AI8, Goph,'r;

Browse fUllctiolls, pro\'ided hy GO]lher, WWW, Alex.

Finally, a way of disco\'el'illg the a\'ailahility of certaill ser\'ers autolllatical1y, l",fol'<'

trying ta connect 1.0 them, may he en\'isagl'd 1.0 shortl'll the tillll' of waitilll': for t111'
cOlllleetion 1.0 he estahlished whell il. ell<1s ill a failur<>, lllaylll' hy usillg tlll' Ullix ping,

designated for network testillg, or finger commall<1s. Adjacently, a \Vay of al"lltilll':

a cOllnect.ion might he implemented, as the tillle requin'd for a n'SpOllSI' is SOml't.Îllll'S

long.
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URL syntax in BNF

The Illapping for sonli' existing standard and cxpcrilllcntai proto('ols is ont.lincd in

tlw I3NF syntax ddinition.

•

url

httpaddress

ftpaddress
newsaddress

nntpaddress
mailtoaddrcss

waisaddress

waisindex

waisdoc
wpath

groupart

group

article
database

httpaddress ftpaddress 1 newsaddress 1

nntpaddress prosperoaddress 1 telnetaddress

gopheraddress 1 waisaddress 1 mailtoaddress
http://hostport[/path] [?search]

ftp://login/path[!ftptype]
news: groupart

nntp:group/digits
mailto :xalphasl(Jhostname

waisindexlwaisdoc

wais://hostport/database[?search]

wais://hostport/database/wtype/wpath
digits=path;[wpath]

* 1 group 1 article
ialpha [. group]
xalphas@host

xalphas
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URL syntiL" in DSF

wtype

prosperoaddress

prosperolink

hsoname

version
attributes

attribute

telnetaddress

gopheraddrcss

login

hostport

host
ftptype

formcode

cellname

hostname

hostnumber

port

selector

path

segment

search

user

password

fragment id

gtype

alphanum2

xalpha

xalphas

xpalpha

xpalphas

ialpha

xalphas
prosperolink

prospero://hostport/hsoname['l.OOversion[attributes]]
path

digits
attribute[attributes]
alphanums

telnet://login
gopher://hostport [/gtype [selector]] [?search ]
[user [: password] Il~] hostport

host [: port]
hostname 1 hostnumber

Ail 1 D

NIT 1 c
hostname
ialpha[.hostname]

digits.digits.digits.digits

digits

path
void 1 segment[/path]

xpalphas

xalphas[+search]
xalphas

xalphas

xalphas

xalpha

alpha 1 digit 1 - 1 _ 1 . 1 +

alpha 1 digit 1 safe 1 extra 1 escape

xalpha [ xalphas ]

xalpha 1 +

xpalpha[xpalpha]

alpha [xalphas]



UIIL .WIl/IlX jIl nNF !Jï

• alpha a 1 b 1 c 1 d 1 e 1 f g h 1 i 1 j

k 1 l 1 m 1 n 1 o 1 p q r 1 a 1 t u 1

v 1 li' 1 x 1 y 1 z 1 A B C 1 D 1 E F 1

G 1 H 1 l 1 J 1 K 1 L M N 1 0 1 p Q 1

R 1 s 1 T 1 u 1 V 1 w 1 X 1 y 1 Z

digit o Il 1 2 1 3 1 4 1 5 1 617 1 8 1 9

safe $ 1 - 1 1 $$ 1 1 k 1 + 1 -
extra " 1 • 1 ( 1 ) 1 1 space
reserved = 1 ; 1 / 1 # 1 ? 1

escape %hex hex

hex digit a 1 b c 1 d e 1 f 1

A 1 B C 1 D 1 E 1 F

national { 1 } vline 1 [ 1 ] 1 1
.

1 -
pllnctuatioll < 1 >
digits digi t [digita]

alphanlllU alpha 1 digit
alphanllms alphanum[alphanums]

void

•
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ApPENDIX B

URN syntax in BNF

urn URN: Authority_Id : opaqU(L3tring

Authority-Id Scheme_ID [ : Individual ]

Schemc-ID IANA 1 ISBN_Publisher_ID

Individual xalphas

opaquc-string xalphas

xalphas xalpha [ xalphas ]

xalpha a 1 b 1 c 1 d 1 e 1 f 1 g 1 h i 1 j k 1 l 1

m 1 n 1 0 1 p 1 q 1 r 1 s 1 t u 1 v w 1 x 1

y 1 z 1 A 1 B 1 c 1 D 1 E 1 F G 1 H l 1 J 1

K 1 L 1 M 1 N 1 0 1 p 1 Q 1 R S 1 T U 1 v 1

w 1 x 1 y 1 z 1 1 1 2 1 3 1 4 5 1 6 7 1 8 1

9 1 0 1 - 1 1 1 1( t

!l8
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Setting up a WAIS server

• Sdeet t.he dat.a(files) t.o he indexed;

• Set up a direetory with enough space 1,0 store the indexes and perhaps the

source data. The source data cannat he Illoved or changed once the index is

huilt, without re-huilding, sincc the index contains explieit referenees ta the

path and charaeter posi tions in the file.

• Run waisindex on the data, direeting the in,!exe;; into a disk area whieh h,~s

al, least douhle size than the space accupied by t.he data.

• Add the following entry in the /ete/serviees file, that allocates the port

number 210 tn the ~3D[)0 protocol:

z3950 TCP 210

•

• Add the following lines ta the /ete/inetd file ta cause the waisserver routine

1,0 })(' ealbl when a connect.ion call1es in on a ~3D50 port:

z3950 stream tep nowait nobody \

/usr/ees/bin/waisserver waisserver.d \

-d /usr/Loeal/lib/wais-data/publie \

-e /usr/spool/syslog/wais/wais-publie

Not<,: Absolute paths llIust be used ta specify file locations.
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• E<!it. t.hp <<!ataba.'t·>.sl'C fi'" to illcl111'" a <!csniptioll of the' Ill'W SOIll'(','. '1'0

l'l'gistpl' it fol' public aCC('ss, sPllll a copy of <<!atahasp>.sl'C tn wais-dircdory­
of-servers@quakc.think.com.

•

•

Setting Ill' a W-\IS ,;('lT('!' lllO



•

•

ApPENDIX D

Setting up a Gopher server

TIl<' Unix Goplwr "'l'ver, calicd gopherd, allows the publication of documents on

the Intel'llet using the Gopher protoco!. A copy of the software may be obtained

via anonymous FTP from the software repository al, boombox.micro.umn.edu in the

/puh/gopher direct.ory. The source code requires about one megabyte of disk spaee

wlwn uneompressed and two megahytes of disk spacc when compiled.

I3efore the compilation, one has 1,0 set up properly the following parameters in the

Makef He. conf ig and conf. h files, both found al, the top levcl of the Gopher source

din'ct.ory, as shown in Table D.l and Table D.2.

• 1'0 make the servPl', type:

rnake server

• 1'0 installthe servel', type:

cd gopherd

rnake install

• Creatt' with tht' command rnkdir the Gopher-data directory, which will contain

ail t111' information that Gopher clients will sec.

• One can add data to his own sen'er by creating whal, arc known as Links in the

Gophl'r-data diredory tree. Links allow scl'vers 1,0 be connected together. 1'0

makI' a link, create a file starting with a period. A link file l'an contain multiple

links, as shown in the following example:
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1 Parameter L Default Mennillg

•

PREFIX /Ilsr/lo"al The di,.edo,.y in which t.lll' soft.wa,.e

will be insl.albl

CLIENTDIR (PREFIX)/bin Whe,.e the Gopl",,. di""I. is installed

CLIENTLIB (PREFIX)/lib Whe,.e I.he 1",11' !iles fo,. t.l", dienl. a,.e

SERVERDIR (PREFIX)/et.c Whe,.e the serve,. !iI"s a,.e installed

DOMAIN host.uatnc The hmituiLl1W of t.lw Unix mac1lilw

SERVERDATA /hollle/gopher The defa,,!t. lo"al.ioll of data fo,.

the Gophe,. "''''ve''
SERVERPORT 70 The defa"ll. port fo,. I.he Gopl",,. ",,,·ve,.

SERVEROPTS SERVEROPTS Add .DLOADRESTR.ICT t.o ,.estrict. a,"'e"

ta MlC HerVel' at. a. cert.ain load avera~(~

and also add -lkvlll 1.0 SEHVERLII3S

DOMAIN hostnatllc The hostnallle of the Unix n",chine

Table D.1: Configumtion [l1Lrlllneters in Makefile.(·onlig

Type=l

Name=Luminita link to VERONICA(Nevada)

Path=l/veronica

Host=futique.scs.unr.edu

Port=70

#

Type=l

Name=National Weather Service Forecasts

Path=l/Weather

Host=ashpool.micro.umn.edu

Port=70

The Name=. .. is what the user will sec when navigating through the Go!'[",r

space. The Type= ... defines whal. kind of item the ohje<:t. is (sec Table G.l).

The Path=. .. is t.he se1eetor string the cEcnt will use 1.0 re!.ricve the a<'.t.nal

document. The Host= ... and Port= .. , spe<:ify a fully Cjualilied domain ","ne

and a port for an Internet hast. An easy way ta eopy inl.pwsl.ing links is 1.0
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MeaningDefault

CLiENTIJfOST goplwr.t.c.t1JllI1.cdl1 PrinlC servel' ton conncct ta

CLIENT2JfOST gophcl'. t.C2.llUIIl.cclu Alternate servel' t.o conneet ta

CLiENTl...PORT 70 Defa\llt port for the prime servel'

CLIENT2...PORT 70 Defa\llt port for t.he alternate servel'

PAGER_COMMAND more ~d CXJs Unix command \lsed ta display text

PLAY_COMMAND sO\lndt.ool Command used ta play sound files

IMAGE_COMMAND xv Command used ta view image files

MAIL_COMMAND mail Command \lsed ta mail files

TELNET_COMMAND t.clnet. Connect t.o other host.s \lsing telnet.

1 Pllrameter

Table D.2: Configl1l'ation parameters in conf.h

nse the el1l'ses- hlL~ecl Gopher dient for Unix. Dy pressing U=" one gets ail the

informat.ion snit.ahle 1.0 he indnded in a Link file.

• Cert.ain files ean he ignOl'ecl by llloclifying the gopherd. conf file. If one wants

t.he servel' t.o ignore ail files with the extension .html, then one mnst acld the

following line 1.0 the gopherd. conf file:

ignore: *.html

• The s('['\'('r may be start.ecl al. t.he boat. t.ime by adding a typical entry for the

etc/rc ,local file in t.he fi!e/etc/start-gopher-server, as in t.he following
('xamp!(':

if [ -f /home/Gopher-data ] then

/usr/local/etc/gopherd -u nobody \

-1 /home/GopherLog70 Gopher-data 70

endif

•
• Reboot. t.he machin(' ancl the Gopher servel' will start running continuously.

• On(' l'lin l'un th(' Gopher servel' using the inetd instead of l'IInning il. continu­

onsly, In this way, t.he servel' st.art.s running only when a connection is made by

a l'lient.. To cio this, one has ta modify two files:
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1. /ete/services, br addinr; the fol1owinr; line:

gopher 70/tep

2, / et.e/inet.d ,('(lnf, br add inr; a silllilar liue:

Ill·l

•

gopher stream tep nowait nobody /usr/loeal/ete/gopherd goph3rd

• Ta start the Gopher servel' yon shanId eHher l'l'boat. th" 111l\('hilU', or s"lul a

HUP signal ta the proeess id of the inet.d process:

kill -HU? proeess_id
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Setting up a WWW server

This is how to sel. up tll" Internet. Daemon, inctd, to ran ilttpd whenever a request

COll leS iu .

• Install ilttpr/ hinary: copy ilttpd into a suitahle directory, such as /llsljetc.

Make the 1'001. the owner of it and then c1l11lOd 755 ilttpd ta make il. writable

for the l'Out only.

• Adcl ilttpd 1.0 the /ete/sel'vices file, writing a line like the following:

http aD/tep # WWW server

NOTE:

The NeXT uses the nctinfo database instead of the /ctc/sel'l'iccs file. This is

managed with the /NcxtAdlllin/NctIllfollJallagel' application. Here is how ta

arlrl the ilttp sl'rvice:

1. Start thl' NctIllfonJlllHlgel' by double-C\icking on its icon.

2. If you arl' operating in a c\uster, open either your local domain (hostname)

or if you have authority, the whole duster domain (1). If you arc not in a

elustl'r, just use the domain you arc presentcd with.

3. Select. selTices from the browser tree.

-!. Select ftp from the list of services.

5. Select r/Ilplicatc from the edit menu.
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6. Se1P<·t copy of ftp anl[ douhl"-c!ick on ils icon to gl't thl' 1'1'01'1'1't)' l'dito\".•
Scttillg IIp il \\'11'\\' sC/Tcr lOG

•

ï. Click on /lill/J(' and thl'Il on th" \"a[u,' copy of ftp. Chang" this to \\"\\"1\' hy

typing 1\'\\"1\' in the window at the hottolll, ami hitting l'l'I mn,

8. Click on port, and then on the \"alul' 21. Changl' it to Sil,

9. Use DircctOI:r:Sal'l' IIll'nu (Conlllland/s) to SI1\'l' th,' l'l'sult. You lIlust ha\'('

1'00t 01' netinfo managel' pl'ivill'gl's and passwol'd.

• Put the following line in the Internet Daemon configmation fiJp, j"tcjiIl<,t<f,collf:

http stream tep nowait root /usr/ete/httpd httpd

• Send a HUP signal ta illetd, Aftl'I' upllating tll<' configmation fil<, of thl' Intl'rnl't

Daelllon, hwtd.collf, find out the pl'Ocess num]H'r und,'1' which illl't<f 1'llllS and

seml a HU? signal ta it:

> ps -aux 1 grep inetd
root 123 0.0 1.2 1.24M 256K? SW 0:02 /usr/ete/inetd

> kill -HU? 123

• Ta test the servel', silllulate a dient by:

telnet your.host.domain 80

GET /doeument
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ApPENDIX F

HTML elements

TIl" HyperText. Markup Language is ddined in tenns of the ISO Standard Generali7.ed

Markup Language (SGML). SGML is a syst.em for defining structnred document types

and markup languages 1,0 represent instances of those document types.

An HTML instance is like a text file, except that some of the characters arc

interprcted as markup. The markup gi"es structure to the document.

The instance rcpresents a hierarchy of clements. Each clement has: a name, some

at.trilmtes and some content..

E"ery e1ement is represented in the document as a start tag, which gi"es the name

and llt.tributcs, fol1owl'd by the content, fol1owed by the end tag.

ExampIe of HTML instance

<HTML>
<TIlLE>

A sample HTML instance
</TITLE>
<Hl>

An Example of Structure
</Hl>
Here is a paragraph.
<p>

<UL>
<LI>

lOï
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HTML dCIlJ('nts

Item 1 has an <A NAME="anchor"> anchor <lA>
<LI>
Here is item 2.

</UL>

</HTML>
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Start tags are delilllited by < and >, and l'n'] ta~s are delimit,'d by <1 and >. In a

start tag there might be present several 1l/.t1i/mtcs. An at.t.ribnte (,llnsists llr:

a namej

an equal sign;

a value.

Comments may he inclnded in an HTivlL dllcnnu'nt by slllTllnndinp; t111'111 with <!-­
and -->.

Docnments contain an initial HEAD elenll'nt follow,',] by a BODY eh'nlent..

The following clements whieh appear in a HEAD <'Iement ddin,' the properti,'s or a

docnment:

TITLE
ISINDEX
NEXTID

LINK

The title of the document

Sent by a servel' in a seardlable do('nlllent

A paramet.cr nsed by editors 1.0 genl'rate

uniqne identifiers

Relationship between this docnnlPnt and anothel',

The following arc elements which may occln' within the BODY <'I,'ment of a docnnlPnt:

•

Headings

Anchors

Paragraph marks

Address style

SeveraI levels of heading arc snpporte,!.

Sections of text which forlll the bep;inning

and/or end of hypertext links are called

ll1!chors and dcfined by tlll' A tag.

The P clement marks the 1l1'l:ak })(:twe(:n

two paragraphs.

An ADDRESS clement is display,:d in a

particnlar style.



• Dloekquote style

Lista

Preformatted text

Charaeter highlighting

Graphies

A hlock of text quoted from auother source.

Dullded lists, glossaries, etc.

Sectious iu fixed-width fout for

Jll'eformatted tex!..

Formatt.iug elemeuts whieh ,10 uot

(~al1fie paragraph breaks.

The IMG tag allows inline graphics.

laD
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Attrihutes of the anchor tag are as follows:

HREF OPTIONAL. If the HREF at.t.ribute is present,

the auchor is the stm·t of a liuk. If the

r""der s<'lects this t.ext., (s)he is presented

wi th anot.her documeut. whose address is defined

hy th<, value of the HREF at.t.ribut.e. The fonu

HIlEF=#<identifier> rders t.o anot.her anchor

in th<, same document..

NAME OPTIONAL. If present., t.he attribute NAME allows

t.he anehor t.o be t.he destination of a link.

The value of t.he at.t.ribut<' is an identifier for

t.he auchor. Ident.ifiers are unique st.rings wit.hin

the HTML document.. Anot.her document. can then rcfer

<,xplieit.ly t.o t.his anehor by put.t.ing t.he ident.ifier

art"r t.he address, separat.ed by a hash sign .

Example

For more details about WWW see the <A HREF=http://info.cern.ch:80/>CERN
</A> home page.

Th<' address dem('nt, oft.en found at. t.he end of a document., is int.ended for infor­

mat.ion about. t.h<, aut.hor of t.he document., signat.ure, email address for collaborat.ion

purposc·s.

Example of Address:

<ADDRESS><A HREF=Author.html>L.C. Stancu</A></ADDRESS>
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ApPENDIX G

WAIStation User Manual

The model fol' a \VAIStation sl'arch is:

• Start with a few kl'Y wonls or phrasl's (a.s nSllal).

• Examine the articles \VAIStatioll rdri<'vps.

• Indicatl' 1.0 WAIStation which articll's, 01' which scd.ious of articles, al'!' lIlost

useful (i.e. closest 1,0 the sllhj<,d.). Ask il, 1,0 sl'arch ap;aiu, IIsiup; thosl' sclc'c·tious

as models.

• Repeat the proeess until the user h'LS fOllnd whal, slIP waut..

Getting started: Double-click on the WAIStation icon: The SOURCES aud QUES­

TIONS palettes will appear. S01ll'ces are p;l'nerally availahll' 1.0 everyoue al. a p;iVI'U

site. Questions, ou the othl'r haud, p;enerally "eloug 1.0 iudividuals.

Creating a new question:

1. From the QUESTION menu, select NEW qUESTION. A IIPW qUESTION

panel op<'ns.

2. Choose a source that you want your Question 1.0 scarch. Drag il, fmlll the

SOURCES palette into the "FI'OIll T1H'se SOllrce.~" fidd in tlw QUESTION

palette. The source name will appear in the sonl'ces field. Do this for 'LS lIlany

SOIll'CCS as you wish.
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:J. Typc wore!H 01' phn",,'s iu t111' "TcIllllC a/JOut" tcxt field, dl'sl'l'ibing the subjects

about which yon waut iuforlllation. \VAIStation searches for these wards 1.0 fiud

nsdnl clOCUUll'UtS.

•
\VA lS'tll/,jOIJ Usc!' Mil/mal 111

•

4. Click ou t111' SEARCH butlou 1.0 nm the question.

Gl'tting rl'sults:

1. Aff,er the user hits the SEARCH button on the WAIS Question window, the

cursor will turn while WAIStation searches for documents which match the

r"'IUl'st.. Thl' "ResultilJg Docnments" field then displays the titles of the most

uSl'ful doc'lIIueuts fouml. Docunll'nts are ranked from 0 1.0 3 stars, depending

on how well thl'Y nl1üeh the question: the hest matches arc al. the top of the

list.. Drag clown the seroll har 1.0 see more documents.

2. Doubll'-dick on any docunH'nt iu the list 1.0 display it..

A nl'W winclow opl'ns, displaying the document.. If the document is 1.00 large

1.0 fit in the wiudow, the section that shows the best match 1.0 the user ques­

tion is clisplayed. One l'an display as nUln)' of the documents as one likes and

can also sav,' and print clocuments, using comrnands in the FILE menu. The

TEXT menu contains cammands thal. control the format in which documents

are ciisplay,·d.

3. Searching from keywords alone is rarely sufficient. At this point, therefore, the

USl'r probably wants 1.0 select. some documents (or some sections in documents)

1.0 guide the next step of her search. On the other hand, the user may have

founcl what shI' wanted; or, shI' may not have time al. the moment 1.0 pnrsue the

search. In th"se ca.'es, shI' l'an either discard the question or save il. 1.0 l'cuse al.

a lat.er t.iUle.

Improving questions: The user l'an use the information from one set of results

1.0 modify her original question or 1.0 create further questions. Improving the original

qUl'stion often leads 1.0 improved results. So, if the first search did not provide the

dl'sirc'd 1'l'sults, try one of the following:

• Probably the 1>est way ta improve a question is 1.0 drag one or more particularly

intel'l'sting documents from the Result.s list inta the "5imilar To" field. When



the user l'uns tlll' ql1l'stion Il!-\aiu, th(, nesults list willlH' upda!.l'd wilh lhl' n('w

results, whil'h will iuclude dOl'llIn('nls silllilar to thl' 011<' slll' se"'l'!.l'd (if SUdl

docunll'nts ('xist in the data1>asl'),

•
\\:·UStlltioll U,'1'I" .\I<l1II/II1 Il ~

•

• Alternati\'('ly, if one particular section within a dOl'unll'nl "'('IllS 1ll01'l' uSl'ful

than the l'est, on" l'an ask \VAISt.al.ion to sear<'11 for (!ocuIlH'nts t.hat l'I'sl'lllhle

that sedion. To do that,

1. Drag the ("lll'sor over a section of Ill<' d(H'llIw'nt to s""'<'1 lhe t,·xl .. An Ï\'on

will apIH'ar in the left margin.

2. Drag the new icon into the "Sillli/IlI" Ton field,

3. Run tlll' 'l1ll'ry again hy lll','ssing SEAnCH, The l'I'sults will IH' nl'dated

with do("uIlH'nts similar to the se"'ct,'d t('xt..

• Add or relllo\'(' keywords. This is oft,'n helpful if WAIStation did not inl<'l'l'I'et

the initial words in Ilw expected way.

• Add or relllO\'(' somees. Add som("es by dragging theln into Illl' solll'l'e wdl;

relllm'e thelll by dragging thelll Ollt of Illl' som"" weil.

Following tangents:

• One l'an change the topie cOlllplet"'y by changing !«'ywords,

• One l'an 1'011011' a new lin" of l'l'search that sugg,'sts itsdf, by dragging th"

relevant results (whole doeulllents or seetions) into the "Sillli/IlI" Ton field.

The user Illay want 1,0 change her keyworc!s 1,0 fit the new topi<' as w,,11. Any of tlll's"

strategies l'an be accolllplished either by altering the original question, or by ("wating

new questions that preserve the context of the older Cjuestions, Chaining CjIH'stioJls in

this manner allows tlll' user 1,0 follow interesting new ,!irectioJls in a seareh, withont

losing any of the old data.

Chaining questions:

1. Whilc one question window is open, select NEW QUESTION frolll the QUES­

TION lIlenu. The new QlIestion window will contain tlw sanw SOUlT"S ,.~ t.lw

existing Question window lli.~. The user l'an theJl alter this list of somees, or

use il, as is.



2. Dra~ c!ocuuwuts or scct.ious of c!ocumeuts from the existiug Results into the

"SilllillLr Tri' f;,.lc! in the new Question window. Or, type keywords into the

IIl'W window. Or do both.

•
WAIStlL(jrJ/J Us,.r MIl/JlIILI 113
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:J. RUN the IWW (l'wstion.

Relevance Feedback: Provirling relevancc feedhack to \VAIStation, as explained

in Chapt.er 5, allows users t.o narrow the results of queries until the desired information

is founc!. []ut. it. also Iwrmits us 1,0 widen a search, or change it completely. \Vhile

tlw user is looking for information on Subject A, if an interesting article on Subject

[] tnrns up, sIl" can sel('et t.lmt article as the model for t.he next. search. Moreover,

sil" can brandI off ont.o a new search without losing track of the original search. In

faet, one can eontinue botll searches, and even start others; t.he range and movement

of t.he seardlC's are up t.o t.he user.

To close/save a question:

1. Click on t.he box in it.s upper Jeft. corner. If the question has not been saved

previously, or if the user has made changes ta the question, \VAIStation asks if

Hhe wants tn Have the changes.

2. Click on YES t.o save t.he new version of the question. If the question has not

been sa\'('d befme, it will appear in the QUESTIONS window.

Click on NO to discard the modifications (or, ifthis is a new question, to discarel

the entire qu(·st.ion.)

To save a question without closing it: Select SAVE or SAVE AS from the FILE

nu'nu.

To re-open a question: Double-click on its icon in the QUESTIONS winelow.

(Or, open the question from t.he QUESTION menu.)

Updating sources: The system aclministrator should arrange to have some or ail

SOlllT('S updated al, regular intervals. Ta find out when a source is upelateel, anel ta

tell WAIStat.ion wlwn to search that. source, use the SOURCE window for each source

your quest.ions seard!.



1. Double-click on a Source name (or choosl' OPEN SOUnCE fl'om tlll' SO\ll'CI'

menu).
•
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•

2. The SOUnCE window for thl' sl'l"cted SO\ll'ce appears. In thl' uplH'r Imlf of tlll'

window il, contains informatioll about wlll'n thl' database fol' this so\ll'cI' \VaS

last. updated.

3. The user ma)' select the numbl'r of docunH'nt he'HlIilH's shI' wislH's 1,0 ha\'('

displayed with the Numbel' of Documents pop-up nH'nU.

4. The user l'an also select the default font alld siœ of the t,'xt. for doeum"llts tha!.

arc displayed fl'om this source, using the Fon!. and Siz,' pop-up nll'nus.

5. Click on the Contact field in the lowl'r half of the window. TIl<' IISI'I' Call then

choose how oftl'n she wants her questions 1.0 sl'areh this som'C,'. Thl' sl'll'ct.l'd

interval will appeal' in the Contaet field, followe,l by fields that 1'(,IIIH'st. flll'thl'I'

information.

6. Click on those fields, and enter the information .
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