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1.1 Thesis Overview 

('liaptcr 2: Whut arc Sciirrh Engincs'? W C  inirodiicc tlic rciidcr ti)  scnrcli 

ciigincs. tlicir history. wlierc \r-c con iisc tlicni. and \vIiy \vc iiced tliciii. \\'c disciiss soiiic 

popiilür intrüiict iiiid iiiicrnct ssrircli siiyiiies. suc11 ris lit: ' diy. l'lim\mi. Altin isiii. 

C'lioptcr 3: I lua  Scurïh Engines Wcirk? III tliis cliuptcr. \ \c  iiisciiss tliili.rciii 

types O 1' scnrcli eny incs. rxüiiiinc Iiow scnrçli en y iiics \vork. t Iic Iiiiliicii iiicçl~oiiics. xid 

C'liiipicr 5: Rcsults. III h is  C'liaptcr. \ te dsiiioiisiriitc tlic pcrii)riii;i~içc oi' 

AI VDISE tlirough cxüiiiplcs . 

; ion. \sc Cliüptcr 6: Implemcntutiun. 'Uiis chüpter dcscrihcs thc systcnr iiiiplcnicnt it' 

ilisciiss thc niost iniponünt classes iiscd by MVDI S E tlir«ugli cide früyiiicnts. 





Chapter 2. What are Search Engines? 

Introduction 

2.1 Thc history of  search cngines 

I k  lirst ;iiic.iiipis ai ory:iniriiig iiilbriiiürioii uii iIic iict hcyoii i i i  IWO i\lic~i Ali111 

Iiiiiioyc ot' X,lc(iill L[ni\.c.rsiiy Je\~clupcd ü scürcti eiiy iiic minicd ;\rcliic [('mi 94 1. At [tic 

tiiiic. ~\rcliic \\as ihc niost p~pular rcposiior! ut' intsrnci tilcs üiid üiioii! iiious IW ( l l c  

I'rms tbr Protucol ) sites. 

.r\!icr ilic crcatioii ol' :\rcliic. the l'iii\wsii! ot' Nc\aJii crc;iied ttic Ver! 

I<oilciii-0riciiic.d Net H'ürc I iidcs io C'oiiipi1tcrizc.d :\rclii\.cs ( Vcriiiiiçü [ X loci 1. 

Vcroiiica \\orks in a iiiüniicr siniilar to ihüi ol' Arcliic. In 1903. Juglicad 1 XIiiciOX 1 \r ns 

dwclopcd at the Uni\wsity of U t d i  ( LJSA). Jughend. ünother (ioplicr s c m h  Iàcil ity. is  

siiiiilür i o  Veronicü. tlouwer. Juglicad is lcss sophist icatrd and is intcndcd tijr scxc  hing 

ii siii;illcr Goplier üreti. As the tilcs on Goplisr sen-ers arc yrüduülly conwrtcd to 1 I ' I N L  





2.2 Sesrch Engine 

2.2.1 Environments of the search engine 

W'c c m  usc the scarcli cnginc in t\r« cii~+iroiiiiicnts (iiitcriict o r  iiitsniici) sec 

Figure 2. l .N'c discus tliciii in dctüil ncst. 



Internet 

Figure 2.1 Seurch Engine environments 

2.2.1.1 Intcrnct Selirch Engines 

:\II inicrnet ssarch siiy iiie is  si) ti\vnrc Jcsigncd to scürcli ilic iiiicrtizi (sec I:igurc 

2.1 1. ;\ltbouyh thcre arc Iiundreds of difièrent inicrnet scarch enginrs. [lie most popiilrir 

srarch engines rire Altavista. Lycos. aiid Esciic 





Search iip: 
use the asterisk 

1 Exampie M a r e  c m  I i d  a r o d p  bi corn t o r ~ n ?  I 

~ s i a ~ l l  w~bodtwad d ~ a 2 . . 1 1 m ~ i ~ i a t a  HOM . M a . .  , f i ~ a q ~  * ~ ~ ~ E ~ ( L I - Q P Q I I ~ A M  

Figure 2.2 Altavistu simple user interface 



F nie IMS~ ami wtl~ gui& t0 the ~ t t  Septeniber 30, 19119 PPT 

Enter baolean expression Range of dates 

d h m :  1- 

r Counl documriib matching the boolrm rxpredon. 

To trkr advaniaga of advancrd uarch  fraturir, plrasa conrult the ti& #dion. 
- - 

ALTAVISTA HlGHLlGHTS 

POWER SEARCH 

Figure 2.3 Altuvista udvanced user intcrfucc 

2.2.1.1.2 Northern Light Search Engine 

In ils index Mc. Nortlirrn Liglii contüins o w r  160 inillioii wcb püycs. TIic ddeliiiilt 

"liard esam" and typed in ihe I<c).words: 

liard exrim. 

The search rnginr presents the user \r,iih tiles tliat contain both "liürd" and "csüm". Yoii 

çün also use boolran logic OR and NOT. Plinse sclirching requircs quotation marks 

around cach plinse. Lisers can searcli Nortliern Liyln's speciül collection wliich is iin 



index of articlcs from 3000 joumals and periodicals. Seürching tlic specid collectioii is 

l icc but rciricving tlic icst of an article requires piiyiiicnt. 

2.2.1.1.3 ExciteSearch Engine 

'rlicre arc 55 niillion piigcs in [tic Esciic Jatüblisc. Escitc lias siniplc and advüiiçcd 

iiiicrtiiccs üs slio~vii in Figures 2.4 and 2 . 5 .  resprciively. In tlic siiiiplc iiitc.rl~lcc. OK is  

iiscd üs ü drfault. In tlir ad\.üncc.d inicrtBcc. FINU iiiid NOT n i t  iiscd biii tlie! niiisi hc 

ciitcrcd i i i  capital Icttrrs. 

Figure 2.4 Excite simple user interface 



Advanced Web Search 
h h t c h a l  1 Advanced Wsb Search 1 

Serrch for 

lnclude andor exclude spec6c wards or phrases in or ?rom your sçarch 
CIO NUT us6 quota~iori marks. mod~fiers Iika +' and '- or cpeialots liho ' A N C I '  

Figure 2.5 Excite udvunced user intcrhce 



2.2.1. I .J HotBot Search Engine 

I loiUot coiitriins owr 1 10 million sites. t li)tBot lias a siiiy le intcrtkx wliicl~ 

d l o w  the iiser to iiiodit). a scrirch imii Sroiii a drop-down lisi and clioosc üd\wced 

scürcli options (Figure 2.6). Boolean ssarches are supported throuyli tlis nicnu options o r  

by usiny AND. OR. and NOT. 

?tac: pnrrsa 
the paçe 1:tia 
the ptnon 
links to Ihs URL 

r A. r J,.rstrllr 

Downlotd the Hotêot 
\teaolrnrt Browstt fd 

Figure 2.6 HotBot User interface 



2.2.1.1.5 lnfoseek Search Engine 

I'liere are 75 million sites in full-test. lnfoseck Iiüs tuVo user iiircrhçcs. sitiiplc 

scürcli interliice (Figure 2.7) and ; i d \ u u d  searc11 interlàcc ( Fipurc 2.8.  ) Iiili>Scck i i w s  

13oolc;iii 0 Ii ils ilic dehul t. ln the ;id\.;incttd serircli. 1iifbset.k ;illows the lise 01' A N  il ;ind 

NO'f. Tlic usrr cün searcli Ior phrases by ciislosing theni in quoiation iiiürks. 

Figure 2.7 Infoseek Simple User interface 



Hom? 1 && i Yeilow Paaeq 
Tlus fomi requires JavaScripi 

Semh the Web for pages inwhich the: 

Figure 2.8 l nfoseek Advanced User in terface 



2.2.1.2 lntranet search engines 

:ln iiitrütiri selirch rnyinr is a soti\rxe proyrüni tliüi çün oiily scürcli ii \rchsitc 

( scc I-'igiirc 2 .  I ). Therc: arc müny intrünct scürch eny incs. siicli üs lit: 'dig aiid I)liüiiioiii. 

l'lic intrünct searcli rnginrs ;ire noi meant to rcplüce the need tiv iiiteriiei seürcli cngincs 

likc Y lilioo. L ycos. In foseeli. Webcmwlcr. and AItüVistü. Insteüd. tlic iiitraiict sciircli 

cnginrs are nieünt to cuver (lie scarch necds t'or a single cornpan!. c~iiiipiis. or cwii ;i 

p;iiîiciilor sub section o h  ircbsite. 

2.2.1.2.1 Why we need intranet search engines 

Ws iicrd an intrünct scarch enginc beçüusc no iiiternei scürcli cnyiiis cari açccss 

;III iiitr;inct il '  i t is bchind ;i tireivall ( scc scction 2.3.1.2.7 ). Illorcovcr. intcriiet sc;ircli 

ciigiiics arc not scürcliiiig the \r ch direcil! (sec. section -3.3 ) but arc usiiiy ü dütlihüsc Iilc. 

iisiiüll! cüllrd an indcs tilc. Tlic srürcli cnginrs scürcli tlirough the iiidrs tilc and pro\ idc 

tlir iiscr uitli the addresses 01' seürch rcsults. Most internet scürch cngincs çünnot \ . k i t  

tlic \whsite txq day. Updatiiig by ii search enginr [\r.ebp 98 1 ~ k c s  titiic and that Ienytli 

iit' tiiiic drpcnds on the spwd of tlic serirch rnyine tools. For exaniplz. Yiihm crin iipdnte 

its i n h  dütübüsc in tour to cight \vrrks. Norihcrn Liylii c m  iitiprwc its indes diiiübosc 

iii t l i r tx W C ~ S .  Lyos  inipro~cs its illdcx diltübii~c in t\w to h u r  \vrcks. Iî'ilie contait d' 

;i \vebsite changes often and a user is usiny an iniernct seürch cnyinc to tind spcd ic  

inhrniation in a rebsite. many of the links in the ~vrbsite \vil1 bc dcad links (sec scction 

* * 
J . J .  1 ). 



A firewall is a progran which siis between a private n c t w r k  (an iiitrünct) ancl 

public nrtworks (the intemet). The Iirrwall ciin restrict ücccss bctween tlio intriinet and 

intcrnet. Fircwlls are yrnrrÿlly u s d  io proteci iin intriinet t'rom intrudcrs. üs w l l  as t« 

Internet 

Figure 2.9 Firewull 



2.2.1.2.3 ht:/ldig Search Engine 

2.2.1.2.4 Phantom Search Engine 

I>linntoni [I)lilin 90 1 is anotlisr i i i i ï ü i i ~ t  scrirçli eiiy inc tliiit ci t i i  scurcli ii \vchsitc. 

I'Ii;i~itoiii n orks in ;i iiiuisr siniil~ir to r \ l t i l \ i ~ tü .  

2.2.1.2.5 WebEnhancer Search Engine v 5.0 

2.2.1.2.6 Searchlink Search Engine V 3.0 

You con usc Seiirclilink [Silk 971 in a \rt.bpügc. (Figurc 2.10). :\ wbsiie \kitor 

lises [tic scürcli cngintt in a siniilür wriy io other internet seürch engincs. Oncc ri lis1 is 

returnd. the links cün tlirn bc Iollowed with ii sinylc click owr thc iippropriritc l ink 

iiiimç. The links thcmselves are stored and formattrd in a test tilt. \vtiiçli üllows for cüsy 



editing aiid h s t  ciccrss. Like iiiany popular seiirch eny inrs. Searcliliiik uscs "a11 words" 

\r.hicli is AND logic. or "ony word" which is OR logic scarchcs. 

Figure 2.10 Searchlink search engine 



2.2.1.2.7 Home page Search Engine v 1.5 

The Ilorne Pagc Srarch Applet [Riçh 981 is a Java applet \rrritten to search iIic 

pages of n website (Figure 2. I 1 ). The üpplei starts srarcliiny (it the indes.hiiiil (or 

iiidcs.liini) file 11nd ihrn t'ollo\vs al1 local links (i.e ail W M L  pügss) oii ii wbsite. 'flic 

üpplet uses boili case sensiiiw and inscnsitivc surch strûicyirs. 

Figure 2.1 1 Home page search engine 



2.2.1.2.8 SerirchLite Serrch Engine v 2.0 

SearcliLite [leen 991 yives the user slioicc. of'threr seürcli tcçliiqu~.~: "tlie w r d "  

t'or siiiylc word scürcli."any ol' tlir words" \rhicli mcüns OR Iopic. aiid "riIl of ilic \~~onls" 

wliicli iiicüns AND Logic. ScürchLite scans thc site and prcsents the iiscr with the pügcs 

tIi:ii match the krywrds. 



Chapter 3 How Search Engines Work 

Introduction 

In tliis cliüptrr wc discuss difkrent types ol' scarch cngitics. csüniine Ii«w searcli 

ciiyincs \\-ork. the hiddcn niecliüniçs. üiid I i o ~  ü webp;iyc can bc biind. I31rtlic.r. \rc 

~lisciiss u h! tlicrc arc so nian!. dead liiilis (sitcs are iio lonycr in snistciicc ) rctunicrl li.oiii 

popiilür scarçli ciiginss. 

3.1 Types of Search Engines 

Tlierc arc tlirce dilli.rcnt types ol' scürc h cngiiies: dircciory . iiidcs. anil h lciü 

3.1.1 Directory Search Engines 

Directon search rngiiiss cataloy ue al1 the webpages into categorh 

iliroiiyh ilie categorics. not tlic individual pages. This type of scarch cnyine is best h r  

scrirchiiip ü peneral subject. Yülioo is the most popular directory scarch engiiir. 



3.1.2 Index Search Engines 

I iides seürcli engi ncs seürc h wbpliycs and iiidss t lieiii ücçordiiig ro {lie iiiiiiibcr o t '  

wciirrciicss d'crrtüin \tords. \Vhsii ü requcst is typzd to tlic. scürcli ciigiiic. itir pügc i1i;ii 

Iios the niost wrds  matcliiiiy words in tlir qusry slio\vs iip tirst. Tlic iiiost popiiliir iiidcs 

scorcli snyincs arc Altavistü. Inlosccli. Escitc. L!*c»s. and U'chcr;i\vlcr. 

3.1.3 Meta Search Engines 

. .  
I Iicrc iirc N U  priinüry iiicihods t)lSscnrcliing ilirii c;in hc uscd by scarcli siigiiics. 

Most scarch engines do tlieir qiicry üiid rctrieul iisiny ks!w«rds [Dürl 061. Ws 

iisuall!. scc basic and advaiiccd options in ttissc seürcli cngincs. T1i r .y  try io iiorrow the 

rcsiilts by using booleün log ic and otlicr tecliiiiy ues to pro\*irlr tlic uscr wiili gwd rcsiilts. 

OIY pr~blciii is t h t  s«nietinics t h q  cünnot distinguisli bct\vccn w r d s  tliüt arc sprllcd 

tlic saine \va\.. but have dilfirent mcüninp. for cxümplc. "liard stone" or "hürd ssam". I i i  

citlier of thcse queries. the user ma' reccive rcsults relatrd to bard rock music. \vhicIi is 

ç»nipletcly irrelevant to user rxprctütions. 

Boolean loyic and othrr techniques are discussed in the next section. 



3.2.1.1 Boolean logic 

LIooleün logic rcfkrs to ri systciii of logicül tliouglit dewloped hy Cieoryc Uoalc 

( 18 15-64) wlio \vas ün Enylish inüthemütician. People using boolcan logic bascd scürcli 

rnyincs [Libr 991 niust undcrstand the nicaning ol'eücli operator. -flic uscr alsci hiis to usc 

tlic carrcct kcy\\.ords in thc seiircli. I I '  the keyvards arc toi) gziicrcil. or Iiwc niultiplc 

i~irüiiiiigs. uscrs inü! rewiw too müny rcsults \vliiçh arc not rclaicd to hcir rey iizst [ynrh 

VI 1, 

3.2.1.1.1 BooleunlogicOR 

\hrhcn ilic user conibincs kcyords  iisiiiy tlic hoolean loyic OR. tlic scürcli ciigiiic. 

is  iiistruçtcd t« retritsc d l  the Iiles tliat coniüiii nt lcrist iinc oI' ttiosc keywrds. I h l i  

\\ords ilu no1 Iiow to üppcar. Il'riihrr word is prcsriit. tlic su rd i  cnginc prcscnts ilic user 

\\ iili t lie ti Ir.. For csoiiiplc. i t' tlic user \ \anid  to tiiid üII ilic i i i  ti)riiioiioii ilic scorcli ctigiiic 

Iiad oii cithcr hürd or rock. tIiis scürcli iiiiglit bc uscd: Iiord or rock. 

Figure 3.1 Boolean logic OR 

Ii\s Figure 3.1 shows. the ssarch rnginc purs ihrough its dütlibüsc and loçiitss 

r \wy tilt. wiih the \wrd "hard" and wrry tile with thc uwd "rock." 'flitt srürcli cnpinc 



prescrits tlir user with wrry  tile Iouiid tlilit contains iit leüst one ol' the \vords spsçilicd iii  

thc seürch. 

3.2.1.1.2 Boolcan logic AND 

I'lic boofcün loçic AND tells thc seürcli ciigine io seürch its diitiibasc Ibr swry tilc 

thlit lias hotli ol' the worcls soiiieu.herc in the same tilc. For csüiiiple. i l '  ive wünt to tiiid 

iiilbriiiütion on hûrd rock. \vs niight scrirch the appropriate scürch enginc in this ninniicr: 

Ii;ird iind rock 

Figure 3.2 Booleiln logic AND 

Tlie scarch ctnginc gocs through its databrise and rrtrirvtrs wery tile lbund \vit11 

tlic word "bard" and rvery tile with the word "rock." Thrn. the srarch cngine gives onlg 



tliosc files in whicli both words appear. as indicüted by the shaded areü \vhcre the circlrs 

intersect in Fig 3.2. 

3.2.1.1.3 Boolean logic NOT 

I'lic. liiiül operütor is NO 1'. Coiiibininy the scorch tcriiis \vit11 tliis upcriitor allinu 

ilic uscr to strip a tcrm oiit of' ilie scürcli. 'iliis tells thc scürcli ciiyitie [il rciricw 

c~~rrytliinp with the lirst \wrd but nothing thrit mentions thc scçond \r+ord. For rxüni?lc. 

il'tlic user is looking (or something with the word hard. üny mention of the esüm sbould 

bc. rcniowd. U'r iiiiglit try tliis scürcli: 

liiirci not csiiiii 

Figure 3.3 Booleun logic NOT 

The search engine yocs throuyh its dritûbase and extracts w e r y  tile wiih tlic w r d  

"hürd" from that group of Iiles. The xarch cnpinr will display only those t i lrs in whiçh 



3.2.1.2 Phrase Strategy 

'I'lic p1ir;isc strütcpy tells the ssarcli cnginc to sciircli ils Jütohasc for rvcry Iilc tliut 

li;is ;i group ol'\vords u hich rippenr side-by-sidc i i i  tlis süiiis tilc. I-iw c.sriiiipls. i l '  ~ r .  

t u  litid iiit'orniüiioii on Iiürd rudi niusic. \vc u n  posc tlic qucr).: 

'*liard rock niusic" 

Tlic sccircli cngiiic yors tlirouyli ia dmbüsc and rciricws c\wy tilc i t  tinds witli 

tlic w r d s  liard aiid rock and niusiç üppeariiiy side by side. 

3.2.1.3 Case sensitivity strtitegy 

N'e di\.idr: ihis into two sub-sinteyics 

3.2.1.3.1 Case sensitive strutegy 



3.2.1.3.2 Case insensitive strategy 

'I'hc Cüsc insrnsitiw strÿteyy tells the scürch enginc 10 scürcti its diitabüsc l'or 

cvcry tilt thüt lias ri yroup of w r d s  in tlic same tile without püyiny üny üttcntioii to 

\\ lici1ic.r tlic u.ord is in uppcr or l o w r  c;isc. For rsüiiiplc. if u.r w n t  to tiiid intimiütioii 

on linrd rock iiiusic. \r.c niiglit üsk iIic seürch cngiiie i i i  tliis \V;Q : 

I-iürd rOcK iiiC!slc 

I'lic scürcli cngiiic yocs tIiroiigh its dütabiisc and rctricvcs cwr! Iilc wiili itic w r d s  Iiiircl 

r ~ ~ c k  ~iiusic or E1;ird r0cK niLklc ur I-f AKD ROCK MUSIC. 

I'hc ~i ldcard  stratcgy uses ihc üsicrisk ( * )  s!.nihol \r hich iclls ilic scarcli cngiiic r i )  

rcturn altcrnatc spcllings !'or ü \rwd ai tlic poiiii \rlierr tlic üstcrisk üppcürs. I b r  csüiiiplc. 

i 1' \\,c \\ an1 to !ind tIic word hürd. wr iiiight scürcli tlic appropriiitc sc.ürcli cny iiic in iliis 

\\ il! : 

Iiiird* 

'flic scxçli cnginc goes through its datribasc iind rctrievcs cwr!. Iilc tbund \vit11 tlic i\orJ 

liard. hardcr. and hardcst. 



3.2.2 Natural language Strategy 

l'lic iiiiturül liinguapc stratcgy is thc most powrtùl strate!? hcçriiisc t lic scnrcli 

eiigine is told. in plain Englisli. to sccircli its d;itiib;isc. t i r  c c  îilc ili;it ti;is tlic 

iiiforniüiioii for \vliicii the user is looking. For txiniple. i t k r  uüiit to tiiid iiiîi~rniaiioii uii 

liard rock inuiic. w might ask ihc 5~iirc.h cnginc in cithcr o f  i h s  ! i db~ . ing  w i y .  

N'licre 1 ciin tind iuiy inhrmcition about Iiürd rock niusic. 

Cii\.c nie ;i l isi of Iiiird rock niiisic. 

I I I  hoili qiicstioiis. the sclircli engins yocs itiroiigli its d;itühüsc. aiid rciric\.cs cl-cr! lilc i i  

îiiids oii tlic subjcct oL' hard rock tiiiisic. 

3.3 Spiders 

\\'lien ).ou use I, srarcli ciiginc. io srürch the \wb. p~ arc no[ srürcliiny the \\ch 

dircçil!. ~ i s  iticntioncd in scçiion 2.3. 1.2.1 . :\ scarcli eiiginc scnrclics iiidcs Iilcs h i  

w t i i i i i i ~  smic üd dresses üiid tliuir ciintsiits. Soriic scürcli ciigi nss l ikc :litin ist;i iisc spidcrs 

\\ liicli ;ire proy ranls that can secirch the inisrnet to updliic or ;idd ncw web 1ilc.s. rcüd tlicir 

piigt~. and place t heir addrcsses and content-rclüted inlomirition in ci11 iiidcx Iilr. Tlicn. 

tlic scürcli cnginc c m  swrch thrit indcs tilc. A spider is dso kiio\rii as <i "çrü~vler" or ü 

"but." f1ic.w progranis nurniülly stün \rith a Iiistorical lisi oi' links sucli üs scrwr lists 

u liicli list ilir iiiost populür sites. -Plie links an t l i w  pages are thcn Iollo\vsd io iind i i i m  

links and üdd them to the index tilc. Most seürch rngines have their owii spidcr. 1% 

csümplc. Altavista uses its own spider which is cülltrd Scooter [whatis 971. 



3.3.1 Dead links 

Al1 iiilbrmütion on the web is subjcçt to sliaiigc n-itliout notice. ll'a sitc is cliniigsd 

today. it  will tükc soniciinie brhre the srarch snginrs noticc tlic clilinpcs. Spiders cüiiiiot 

\-isit and updatr the \veb site cwry dny. For csnmplc. tlic niost pc~crtiil  spider \\hich is 

h i i d  in Altüvistii. can \*kit only tlirec iiiillion \wbsitcs pcr d q .  According to Scürcli 

1:iigitic LViitcli. tlic Wsb Iiad KOU i i i i l l  iuii pages i n  :\iigust 1 WL). For tliis rcnsoii. tlicrc ;trs 

Jciirl links tlint yciicrüic ;i brou scr \viiirlo\\ iiisssnpc statiiiy tlint tlic rerliicstcd ~ I ) E L I I I I C I I ~  

c;irinrii bc k~iind. 

:\ rcport hy Cires R. NOICSS [N0tt.O9l s h ~ \ t s  in Figiirc -7.5ri iiid tigurc 3.5h tllc 

pcrcsntügc of dcrid links gencr~itcd in [lis tirst onc liundrcd Iiits liim tlircc sspnratc 

sc;irclics. Ths k i J  links pcrccntngc. colunins iiiçlridc tlic 404 Iilc iiot Iiitiiid crror 

iiicssngc. JO I ncccss dsnisd. üiid otlicr mors  tliat do iiot Ici tlic uscr ciiniisct io the rcsiilt 

(ses tipurc 3.5 a).  Figlirc 5.5  b sliows tlic pcrçciitapc oî'dmd links tliiit rcsiiltcd h i i i  tlis 

JO. I:i yurc 3.6 slio\vs thc file noi huiid crror nicssügc. Figure > .7  slio\r s the file üçccss 

dcnied crror inessayc 401 üiid Figrire 3.8 slio\vs tlic error iiicssügs 40-3 ti~rbiddcii mors. 

I'licsc csniiiplss cscliidc dl thc ç«nnrciioii mors wliicli çould rcprcscnt oiily tc.iup«riiril! 

dc.;id l in ks. 

Figure 3.5 ri Error messages 



Figure 3.5 b 404 Error message 

Error 404: 

Figure 3.6 Error message JO4 



Figure 3.7 Error message JO I 

1 Error 403 - Forbiddon 

Figure 3.8 Error message 403 
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3.4 Conclusion 

blost search engines use boolerin log ic strategies Ibr seürching. Thcse stnte y ics 

are s~rt~ctin~es compliçated to use. II'  users iirr not hmiliar \vit11 boolcan logic. i t  is 

soniciinirs di t'ticuli ro Iind the intbmiation thry want. Therefire. \ive dccidcd to design a11 

intranct srarch rnginr that \wuid be easy tu use wiih ii singlc u x r  inicrt'ace and thai 

w«uld understand natural lünguagr (borh typed and spokrn). 



Chapter 4 AIVDISE Overview 

Introduction 

in  this chaptrr u.s prcscnt ihc strategies uscd to build AIVDISE üiid our systciii 

design. \h'c begin with a briefo\ervir\v of the goals we wanted to açcomplish. Tlisn. \rc.  

Jeiail the Iiiyli lwei iirchitscturc or  our systcm. Nest. \r.o giw an o\wvicw 01' Al VDISl': 

Ii)llo\\cd b? a discussion 01' oiir strüieyies iii a step-by-stcp prcscntntioii. WC dcscrihc 

Iiw\ \\c i1sc.d tliosc striltcgics i n  Our systei~~ rlcsiyn. Finülly. 1r.c Jrscribc Iio\v ;\IVDISI! 

\\ orks usinp naturül Iünguüyc. 

4.1 Goals 

Our goal \vas to build an intelligent wiçc dt-iwn iiitrrinct scarch riiyiiic 

;\l V DI SE ). k i n g  Jura. AIVDISE will iicccpl iiaturül lünguügc us input niid providc iIic 

user with accurate rcsults. In 3 single user interface. the user can use spokcn English t'or 

Iiis/her request. AIVDISE translates the verbal rrqurst into written lanpuape. srarches its 

datribrisc.. and returns results. 



4.2 High level Architecture of AIVDISE 

User Interface 

1 Reçeive the results 1 

Backbone 

Receive the request 
trom the Users i 

1 Send the results 

Figure 4.1 High Level Architecture of AlVDlSE 

The high Icvcl architccturc oT AIVDISE çontains the user intrrfaçc and baçkbimc 

componenis. The fornier interacts with the iiscr and is msponsible b r  uscr requests (sec 

Figure 4. I ). Also. the user intrrfhcr: componcnt holds received results so ttiüt the uscr cüii 

acc the results o f  their request. The backbone components intenct \rith tlic user intertàcc 

:id rcçeiws the rcqurst throuph the Request component. The Proccss çomponsnt is ü 

signiticant pmcess and its stratrgirs are described in section 4.3. The Srnd Rrsults 

component receives the result from the Proccss component and passes it on to the 

36 



'Rcceive thc results' cornpunent in the user interface. Finülly. the iiscr clin intcrüct \vit11 

ihc user interface throuyh the Rrceive the results çomponrnt. 

4.3 Overview of AIVDISE 

.+\ bric!' o\wvit.w 01' the coinpoiirnts ol' 111s AIVDISE systcni is g iwi .  -l'lie iiiosi 

important components. such as Stop wrd .  concept-based serirching. case scnsitivity. üiid 

:\ND logic will br: describcd in dctail in thc tollo~ving scctioii. In order to dcwlop ü uscr- 

triciidly systriii. AIVDISE üccepts qucrirs in the form ol' Eiiylish sentsiiccs. flie yiicstiw 

iiccds IL) hc cliüiipcd io l o \ w  c w .  hl1 ilic stop \tords iiiust bc rcniuvcd !km ilic 

qiicstion. Al VDlSE uses concept-büscd serirchiny strütey y in çlisc ilicrc arc somc w r d s  

\vliich nced to bc changed. Then. ilic searçli will stlirt by usiiiy A N D  logiç strütcgy. ;\II 

o\u-virw of .+\lVDISE is giwn in Figure 1.2. 



Plain English 
Scntcncc 

Tükc out iIic siop 
w r d s  tiuni ihc 

query 

Change al1 the contents 
ol' the PiigC tu 101s Cr E9Se . AND logic str;itq' 

I 

Figure 4.2 Ovewiew of AlVDlSE system 



4.4 Strategies 

In this section. we rrview the stratcgies and the methodologies used hy AlVDISE. 

4.4.1 Stop Words Stratcgy 

In writtcn test. sonic w r d s  iirc vcry cotiinion but tliey üdd no ridditional nicnning 

io the nctual content of the tcxt. A çonsidcrriblc üniouiit of proccssiiiy tiiiic üiid \torkiii@ 

iiieniory cnn be süvcd if the tvords that do n«t contributc to tlic iictuül coiitciit of ttic 

corplis nrs rrniowd. 'l'lie pcrccntügc that tlic corpus is k ing  dccrcüscd is olicn 70-75 5). 

I'liis is rluiic b! tiltcriiig tlic test usiiip "stop \\urds" [Rijs 7<4. WC coiisrruçtcd oiir m i i  

list of stop uwds \r.liicli is shoivn in table 4.1. 

For Esample. consider this question: 

Wio is tlic dircctor'? 

Siiiçc tlic iiiosi iniportünt word in this yucstion is "dircctor". \rc iyiiorc tlic rcst oî' tlic 

S .  fliiis. in  tliis situation IW arc. cuttiiig proccssing timc hl. 75% bccriusc it'w \ w i t  

to srürch I'or cach u-ord. tlir scarch enpinc has to iiiükr four passes t i ~  lind cücli d' tlic 

.. 
ühovc \r.ords. The srürch cngine çould potcntiülly look nt al1 niütclics i)I' "\vho." "is. 

"the." and "director". The chanws are that just looking for the last word is rnough to tiiid 

the r c I ~ . ~ m t  page. Therefore. to süw timr. AlVDlSE will rsçludc searcliing Ior ilie otlirr 

wrds .  



t 

List A ! O!' I 
1 

A rc 
I ! 

1 

1 
l S Iiow 

Tublo 4.1 Stop Words 

! t 1 

! 

1 
W Iiat l'lie I C; i vc I 



1.1.2 Concept-brscd searching Strategy 

iiicüiiing ut' tlic qucstion ttiüt \vil1 bc askcd. \+'c uscd concept-biiscd scürching stratcgy 

\vhicli ;illo\vs tlic user to rctrievc documcnts büsed on coiiccpts. Coiicept-b;iscd sciirchiny 

iittciiipts to dctsrmine \\hüt is nicünt. noi just whüt is said. In tlic bcst cirçiiiiistünccs. ;i 

cunccpi-bnscd scrirrii rctums hiis on docunicnts thüt arc "ribout" tlic siibjcct. thenic tI~c 

iiscr is csploriny. cwn i f  the \r,ords in ilic dociinicnt do iiot prcciscl! iiiütçli tlic n d s  

dcpcnds un thc particular contcst. 

P 

('oiirscs 1 iistructors ur pro lkssor or prolkssors or iiist ructc)r . 
Ie*;ii 1 ; Srptembtfr 

' 'Iixtchiiip ; Instructors or pr»fcssor or prolkssim or instructor or çür 3 1 O or çür 4 16 or 
; car 313 

Tcüçh j lnstructors or prot'cssor or protkssors or instructor 
' 'füught 1 Instructors or prokssor or proléssors or instructor 
r 

'1'c;iclics Instructors or profcssor or prokssors or instructor or car 3 1 O or car J 1 O or 

* 
Llircçtor i 12nculty üi tlic Jodrc! Sçliool of Cornputcr Scicncs 
'I'rudcl T Course Outlinc. 

i 

(iiilcs C'~iurse Out liiie 
, O l i w  i Course Outlinc. 

Table 4.2 Equivrlent Keywords 



4.4.3 AND Logic Strategy 

The iicst strütegy AlVDISE uses is the AND loyic strateg! \vliicli narrows tlic scrircli 

b! rctric\~iiig only thosc rctkrcnccs contciininy at Iciist onc tcriii lioni cücli conccpi. flic 

I f  t1.e wcrc doing ü scarch l'or docuiiiriits about "Coiiiputcrs üad Soçisiy" h!. using ilic 

AND logic strûtrgy. a11 the rcsultiiig Jociiiiicnts \r.ould contain botli 0 1 '  tlic tcriiis 

"C't~inputcrs" and "Soçist!*". Aiiy docuiticnts contiiining one ci!' the t w  ternis. and iiot tlic 

scürcli its database Ior cvery tile thrit hris a group of words in tiic siirnc Ille \vitliout 

by cliiiiiginy thc user qucry and the tile to br searclied to l o w r  cüsc. 
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4.5 How AIVDISE Works 

We illustrate how AIVDISE works through the use 01' screenshots. To stan 

\\-orking \rit11 AlVDlSE t'rom a bro\r.scr. open the Iilc Al VDISE.Iiiiit1 aiid thsti prcss iIic 

cipcn bution (Figure 4.3 1 io gci di<: n u i n  uscr inicrlBce. Tlicri. iiic iiscr cüii iiiirrxt u i i l i  

tlir surch c~iginc. .Altcrnütivçly. iIir "opeii" bution ciin bc riiibcddcd iii anoihcr \\eh 

piige. 

, Scuch My tiomcprge ' . . - 
. - . . -  

Figure 4.3 Opens AlVDlSE 



4.5.1.1 Main user interface 

Once the user presses the open button. the system opens the main user interticc. 

Figure -1.4 show the main user interlàce. WL' divided the main user interfacc int» tlircr 

scctitw m n u  bars: User rcqiiests. Rcsults. oiid Dcscription. 

Rcsults 
Arta 



4.5.1.1.1 User requests 

The User requcst section is responsible for the requests lion1 the user and sends 

ilic çoiaiiiaiids to the sciirch onginc. 

4.5.1.1.1.1 File drop menu 

I-Ïlc. is a d r ~ p  menu tliat lets the user esit ïrm AVDISE. 'The Filc drap mcnu wntaiiis 

onc n io iu  item which is esit (lipurc 4.5). 

Figure 4.5 File Drop Menu 



Wien the user Rnishes wrking witli AIVDISE. the user çüii click on Filc. 

1 open the drop nienii for the user. 'Then the user can click on exit üial 

I open an option uindow to exit or go back to the niüin user intcrlàçc 



J.S.l.t.l.2 Help drop menu 

The Iiclp drop menu coiitains the About and Instructions nicnu iienis (ligure 4 .7 ) .  

I t.lc.lp dru 
menu 

Figure 4.7 Help Drop Menu 



J.5.1.1,1.3 Instructions Menu Item 

l-lelp is ri drop nienu thüt lets tlic user yct help from AIVDISE (see Figure 4.7). 

Clicking on Instructions oprns ihr  window slio\w in Figure 4.8. It wil l  guide 111s user i i i  

h c  usc of' AIVDISE. 

Figure 4.8 lnstructions Menu Item 



4Se1.1.1e4 About Item Menu 

. - 
I liis menu item shows information about srürch enpine implcmentation. (tigure 

Figure 4.9 About Menu Item 



4s.101.1.5 Text area 

The text arca in figure 4. IO is responsiblc for accepting tlic requrst from thc user 

in either typed or spoken Enplish. For cxümple. the test ürcü in ligiirc. -1.1 1 slio\vs tIic 

qi icst im W i o  is teüchinp comp 290Y?". 



4.5.1.1.1.6 Search button 

By pressing the search button. AlVDlSE accepts the question lhin the test ürca 

and stiirts searching. First. AIVDISE changes the question to lower çasc. Second. dl tiic 

stop \ \ m i s  inusi bc rcmoved. l n  the csmiiplc. in Figurc 4. I 1 .  ilic qiicstioii is "N'ho is 

*l ' l e  + 

icuciiiiiy CUIIIO 29Uj1.?.' aid iiit. riop \iui.ilr art. "U'liu" üii3 13 . l l d .  1l1e NLJ~LI 

"tcaching" has to change because ive t u n i  the nüme of thc professor wlio is teüchiny 

conip 2903. We replace the kttyword "teachinp" with "prokssor or professors or 

insirucior or instructorst*. Fourth. AIVDISE çlianyes caçh tile to be scarclird to lowr  

c;isc. H'c thcn siün sc<irchiiig t'or tlie w r d s  " prolkssor or protkssors or iiistructor or 

i tisiructors" and "çomp" and "XW" 

Figure 4.1 1 Search Button 



<'HA PTER 4. A I  L'DISE Ovrrvierv 

4.5elelele7 Ctear button 

When the user presses the clnr button. AlVDlSE clean any intimiation in the 

User requests. Results. and Description sections. Then the user crin initiate a nrw searcli. 

1-Ïyiirt. -1.12 stiows ilic button ;ind al1 thc sections cleürcd. 

Figure 4.12 Clear Button 



4.Sm1.1.2 Resultsareu 

In this section. the user c m  see the results of the search. Only the üddresses o t' tlis 

pages found by AIVDISE will be shown. Figun 1.13 shows the resulis of the qucstion 

"\r~lio is tcachiny comp 2003?". Altliough wve do no1 sre the üctuül pape. the user çriii 

;icccss ihc page by double clicking on the üddrcss. Figure 4.14 sho\vs the üçturil püpc. 

Figure 4.13 Results Area 



-. . -- 

COMP 2903 
C'onipueera and Soclety 1 

Description 

ïïiis section cndcavors io assist rlic user by showing ri 

pügc bund by AIVDISE. The user çün click on thc oddress in 

ilic rcsult ürca and r1lVDISE \vil1 show tlir description in the description rircü (ligiirc 

4.15). 

Figure 4.15 Description 
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Chapter 5 AIVDISE Implementation. 

Introduction 

In ihis cliripter we drscribe ilic systm iniplenientritioii. WC disctiss tIic iiiost iiiiportmt 

clnsscs usrd by tllVDISE tlirough code firignients. 

5.1 ScurchPanel Class 

fliis clriss is rcsponsible Ior dl tlie intcrüctions bctwccn tlic iiscr and tlic systcni. flic 

ScürchPûnel Class implcrncnts a scries ofn~ctholts to lùltill its I'uiictioniiliiics. 

'Iliis nirtliod is rc.spoiisible hr readinp the rcqucst tiom the user cg.. "which courses 

w r c  of'tkred in fidl 1999". 

public String grtSearchTcst() j 

reium rcq_arca.getTcxt(); 

I 
I 



C't-IAP'I'ER AIVDISE IMPLEMENTATION 

\\'lien üctionl>crhrmed() is çalled. the "clerir" or "scarch" buttoii \vas prcssed. Il'tlie 

~ I ~ i i r  button is prcsscd. d l  the test nrcii will be çlrürrd. 

('lcur c\w!* tliing in t he m i n  user iiiterlàcc. resul ts list arcti. description nrcri 

' II' the button presses but no rcquesi entered 

' ;\IVDISE \vil1 not mlikr an' searcli ihroiigli ihis condition 

1 i' tIic user presses the searcli button. we send the rcquest and home pügr üdilrcss to tIis 

Sc.;ircli cliiss. 

seürch = ncw Searc h(mainGU I.  mainGu1 searc hEngine. hon1e-i1ddrcss. 

yetStiarchTrai.toLowerCase()):: 



CI-IAPTER 5 AIVDISE IMPLEMENTATION 

5.2 Result Panel Clsss 

I'liis cliiss is responsiblr tOr Iiolding d l  the rrsults retrievcd by ihr scürcli class. Also. i t  

sliows the dcscription of each page found. 

S.2. I clcvrlist method 

l'liis nictliod is i~iwkc.d \vht.n ;i n w  searc11 is iniiiatcd or \ h m  the 'C'lciir' button is 

clickcd. l t  clc.irrs dl the üdJrcssc.s tiom thc rttsult list. 

public w i d  clcarList( ) 

clcar dl thc c.lcnwnts Iioni the rcsult I 

5.2.2 uddRcsult mcthod 

fliis mcthod is rcsponsiblc for üddiny thc rcsults to the rcsult list. This iiictlicid is 

iiivokcd \vlicn a scarch is suçcessfiil and i t  incrcases thc n11mbc.r ol' rcsiilts hy «ne. 

public void nddRc.sult(String niütcli. String url) 

I 
I 

numberOlicsults ++: :I number of results increased by one 

rt.sultsList.riddItem(rnatch): // ridd each wsults found to the results list 

4 I 



5.2.3 itcmStutcChungcd mcthud 

This nietliod is rcsponsible hr thc description ürea. For csüniple. i t  shows tiic descriptioii 

d e a c h  tik wlien it is highlighted. 

int Icn = str.length(): 

i ti Icri , W U )  ( 

String line 1 = str.substring(0.6 I ): 

String linc? = str.substriny(6 1.12 1 ): 

String line3 = str.substring( 12 1.18 1 ): 

String l i n 4  = sir.substriny( 18 1 . 3  I ): 

tcstr\rca l .sctTrst(" "+ linc 1 -t "-" *"\nu); 

tcstAreül .appcnd(" "+lineZ+ "-" +"\nu): 

tcstArca 1 .append(" "+line3+ "-" +"\n" ): 

tc.str\reü l .üppend(' "+iincJ +" .. ... .... ...... "): 



C.1-iAPTER 5 AIVDISE IMPLEI\IlENTATlON 

clse ( 

String linej = str.substring(0.6 I ): 

Striiif lin& = str.substring(6 1.12 1 ); 

test.-Ire3 1 .sct~l'est(" *'+ liiic'5 + " - I 1  + I V '  i f ) :  

testAreül .rippend(" "+line6 +" ............. "1: 

:;hou. l -show 1 - 1 ; 

5.2.1 uçtionkrformed method 

'I'hc xtionl)ttrtornicd() ~iicthod is ca1lt.d w1it.n thc user double clicks on ;in riddress aiid 

tlic actual paye is shown. 

public wid üçtionPcrfomied(:\ctionEvttnt e 1 ) 

i i i t  Iistlndcs = rcsi~ltsl.ist.yetSr'Ic'ctedliidcs( ): 

URL goal: 

try { 

goal = neu. LJRL((String) 

1 cütçli ( blüllbmiedL~ RLEsception büdurl ) 



C'HAPTER 5 AIVDISE IMPLEMENTATION 

5.3 Search Class 

Scardi Chss is the main C'~;ISS md it dws  tlw entire scarch. 

ixihlic String gst Dcsçriptioii (Siring contents) 

I'liis nicthod \vil1 dclcte 311 the tays in cacli !ils and rcturn ttic Iilc as tcst 

'I'liis is tlic iiiosi iiiiponant rnciliod sincc i t  ssürclics the \vcbsitc ibr p;iyss thüt sütislj. tlic 

ussr's qucry. 

5.3.2.1 Stop \Vurds Struttgy 

I'liis kiçiion is responsibk Sur rcnioving dl tlic stop \vords lion1 tlic uscr's ilucry. 



C'I IAP'I'ER 5 AIVDISE IMPLEhdENTA'TlON 

Siring subStriny = (String) cnun~Substrings.iic'stEIc'tnct~t( ): 

t'or( int i=O: i <  37: i-) 

siiblitriiip = (String) ciiuiiiSiibstriiigs.ncstliIsnicnt( ): 

5.3.2.2 Cunccpt-buscd scurching Strotcgy 

I'his scction O!' ihc code rcplüccs \vords i n  thc uscr's qucr!.. l h r  ssaitipls. tlic 

iidlo\r-ing code rcplaçcs wcry occurrence of "tciicliing". "tccidi". " tüuglit". and "tsüçlics" 

\r i th  "prolèswr" or " pmkssors" or "instructor" or "iiistructors ": 

i 11 (stihString.cquüls( "icüçliing" ) )  

i (  suhString.sqii;ils("tciiçh" ) )  

(subStrinp.cqi~iils("toiiplit" )) 

~(subString.cquüls("tc~cht's" ) )  ) : 
su bString = "professor": 

il'(content.indt.sOf(subString) == - I ) [ 



In tliis instüiicc. ilicre is n higli probability tlic user is iiitercsted in linding out wlio is 

tsocliing ii piiniciil<ir coursc. Thus. "prol2ssor " is ii hcttcr kc!*\vord to iisc. 

5.4 How dragon nuturully speuking intenicts with AlVDlSE 

:\IVDISE lises Dragon nüturülly spcdiiny prciérrcd (DNS) wrsion 3.01 as a lioiit 

ciid. LINS is commercial so tiu are that çün w ~ r k  uitli an) W'indows iippliçatioii. Micr 

ilic iiistallüti~n ul'DNS (sce Appendis W .  uscrs cün usc spokcn Englisli. sinipl!. h>- iising 

ilic IisüJplioiics. 

In this esample. wc dcscribe all ilic strps perforrned b!. AIVDISE to rtiiswr tlic 

spokrn y uery "which courses \r.cre ollércd in hl1 1900". lnstead O!' typing ilie request i n  

tlie icsi arca. ilic user can iisc spoksn English hy using drÿgon nüturülly spcükiiig. 

.AI V DI S E iiççcpts the rcquest tiom tlic test ürcii. Throuy h tlic gctSsnrçh'l'sst iiictliod 

(section 5.1. 1 ) .  AIVDlSE stans searchiny after the scarch button is pressed. This action 

iiiipprns through the iiciionPerlonned niethod in the clûss searclipanel. Thrn. AlVDlSE 

dianges the question to lower case by cülling the method toloaercase liom the Java 

library ( tipure 4.1 change the query to lowrr case). AlVDlSE sen& the yucn to scürcli 



class. In this stage. al1 the stop uords niust be remo\wî by the nictbod tound in tlic ssürcli 

clüss by using tlir \wrdlynorrblr ürrüy (ligure 4.2). This will tükc out ilic stop w r d s  

h n i  [lie yuery. AIVDISE test each kqwwrd tioni the rrquest üyainst raçh kcywrd iii 

tlic ürray wordlgiioreMe and remove al1 kepards  Iound h m  tlie rcyuest. Tlic request is 

~*\\'liicli courses w r e  ofireci in hi1 1W9" and tlie stop \vords arc "\i hicli". "\t-crc". 

" O  tli.rcdU and "in". Ncsi. tlic iwrd "courses" Iiüs to c lianpe br.cüiise cw cvniit tlic nüiiir o l' 

ilic coiirscs (ligure 4.2 C'onçcpt-büsed seürcliinp slmtepy). In tliis crisc. \vc nia) i i i ~ t  liiid 

iliis \turd tliroiiyh our scürçli hcciiusc \\ e ;ire looking for tlic nome ol' tlic mirse. Siiicc 

ilic course nünic is rclütrd to a prolkssor. courscs Iiüs tu cliaiiyc io ilic \wrd protkssor. 

;\IVDISE test iS the kepvord "courses" üppcürs in tlic rcqucst. II '  

"ci~urscs" üppcürs. thc çliüngc hüs to hr done by the mctliod lbund ilirougli if çonditiim. 

;\lso. tlie kc!.word "lall" nia! has to changr to "Srpteniber" bccüusc Scptcnibcr is piirt ot' 

ilic 1 i 1 1  rcriii Finülly n e  i i i q  arrive lit ilic rillowiiig kc) \\ords proikssw Scptciiibcr üiid 

I W9. ,-il V D I S  uses the strütegy A N D  ( ligurc 1.7 AND striitsgy ). \\'lien scürcliiny cücli 

k r y w d  apüinst a wbpagr. if a lir!wmi dors not üppear. the piiye is igiitmd. This 

;icti«n Iiüppens by calliny thc inethod indcsOS tiom JÜYÜ l ibrüry . 



Chapter 6 Cornparison 

I I I  ttiis C'hapter. wc coinparc tlic prrlbrmünce uf AIVDISE ~t i t l i  ilic III:: 'die s c x c  ti 

ciigiiic. U'r choosc Iit:hiig becüuss i t  uscd on the r\çodio CTtii\*crsit) U'ebl'ügc . 

6.1 AIVDISE and ht://dig 

l'lie qiicstions thrit ~ v c  püssed to both scürch ciiyincs: 

I . \\'liicli courses w r c  dft'red in t'ri11 1 WO'? 

2 .  Who is icaçhing comp 2903? 

3 .  U'hers c m  I tind comp 1 1 1 3 '? 



C 'I-I.4 P TER 6. C 'O.%IP.I R ISOX 

6.1.1 Which courses were offered in fall 1999? 

This question requrstrd the names of dl courses thüt w r c .  olli.rc.d in ths hl1 « t' 

1999. WC rcccived tive ünswers (sre tigure 6.1 ) liorii AIVDISE. ' l h  of' -flic piigcs arc 

i1liistaitc.d iii liyiires 6.2 and 6.3. .-1 Jouhlc click on thc cliosc.11 üddrcss siiinr s a \Cr! 

speci tic answer io the question 

hnp://iitrc.a~ndiau.ca/saIah~oulline.htni 
hflp:~~iiric.acadiau.ca/salah(ll13~990ulline.h~m 
hnp. //iittc.acadiau.ca/salah/37130uiline 1999. hlm 

Figure 6.1 AWDISE Rcsults From Question 1 



A s  you can set. figure 6.2 shows one of the riglit ünswrs rctricved by AIVDISE. 

I t shows the name of the course and whcn it  was offertid. Note that "Ml 1 999" does not 

appear in the page. AIVDISE knows that "Septrmber" is part of the fa11 term. 

BriafCowa Description: 

The Comp 261 3 course covtn basic botmess onrntcd data proccssng 
sobare devclopment, tes- rnd ~nplerntntlhon Plrhcuk atmon wdl be 
pod to ûaasrcaon processq and file procesrnig sequenûd and mdexed 
Qcs tiirnh cmphuu on COBOL u a p r o w  m bus&uess 

Figure 6.2 AlVDlSE First Answer From Question I 



C'H.4 PTE R 6. C'OMPA R ISON 

Anotlier correct answr retriewd by AlVDlSE sliows iIir nrime o t' the course and 

when it wüs ofikred. In this case. the word "fall" is used (Figure 6.3). 

Figure 6.3 AIVDISE Second Answer From Question I 



C'HA PTER 6. COILfPA RISON 

6.1.1.2 ht://dig 

Tlie samr question was asked of the ht:/!dig srürcli engine. W r  receivrtd one 

Iiundred and sixteen answers from ht:l/dig ( s e  Figure 6.4). 

Rtfmr b ~ c h  courses rnre oitend ln rai1 199 S@(udi 1 A 

Documents I - 10 of 116 matches. MON û's indicatm s benet match. 

12nd Yeu CoursesZnd Y e u  Courses 
i&d Y e u  Courres3rd Y r u  Counos 

$rMHk (and Ysar CounesJth Year Courses 
skk& AU - h s ~ e c t i v i ,  Students - Rnmms OC Smdy - Courses in the Faculty of  Pure and Aaplied Scienecr 
a Coiuses in Cum~uter Science at Acodia 
M H k  &idtu Trudwl's Courssr 

1st  i'ear Co- 
rn Courses 
m Couires 

C'ourses 

Figure 6.4 ht://dig Results From Question I 



C'HA PTER 6. COMPA RISON 

Figure 6.5, shows one of the ûnswers retrieved by tit://dig. It sliows a pûgc tiiüt 

çontüins the typical course loüd t'or students doinp ü BCS program in 2nd yür. However. 

our question hüd nothiny to do with the tyicül course loüd Tor students doiny a BCS 

program in 2nd year. Note that ht:/ldig ranks tliis page with Four stars which means a 

pzrfect answrr but the answer was wrong. 

Figure 6.5 ht://dig First Answer From Question 1 



C'HAPTER 6. C'OMPARISON 

Another answer is show in Figure 6.6. The page concerned Academic Policy and 

Regulütions. Our question was " which courses were O t'fered in fall 1999?". Thereforc. 

tlie ünswer wris not relüird to our question. 

- - - - - -  - - 

Academic Pol icy and Regulations 

This caiendir t phtcd  iome months bcforc the acadciaic y c r  for which it ir o p d v c .  Itr contents irc 

subjcct to con thhg  rcview and revision without aoticc othw thPl h U d )  the re* procesrci of 
Acrdiri U ~ v a s i t y .  Studcntr mdmitttcd to the Univmity ac fcqiiucd to poy dcposits on tuition fces, as 
confirm;ition of thcu acccptance o f  the offcr of pdmisrioa Thesc fees mry not bc rchmdablc in cidicr 
p u t  or wholc. By acccptincc a studcnt is deuncd to have wccd to lbidc by any c h a ~ c .  

The Univtdy J l o  rcrrrvts thc rifi to liinit crmhirnt ia my coure, course section, or pro- h t  
wdl d c  evtry rauonrble effort to off= corner rcqiiind for specific pro- and *c priority in 
coure rigisûdon to studm in (b* pro- 1t doai not -6 awhiscnt ia my c o u u  or coma  

Figure 6.6 ht:/ldig Second Answer From Question I 



C'HAPTER 6. C'OMPARISON 

6.1.2 Who is teaching cornp 2903? 

6.1.2.1 AIVDISE 

Wlieii \ve askrd AIVDISE ihis question. wr  got one ünswer h m  the search 

enaini: (se<: figure 6.7) .The actual page is illustrritrd in figure 6.8. 

Figure 6.7 AIVDISE Result From Question 2 



Figure 6.8 shows the answer of our question. " Who is teaching comp 9903." Thc 

page showed us the name of the Professor who teaches that specific course. It was clear 

Professor Trudel teaches COMP 2903 and thrit is the correct rinswttr. 

Figure 6.8 AIVDISE Answer From Question 2 



( 'H.4 PTER 6. C'OMPA HISON 

6.1.2.2 ht://dig 

Wr: received one hundred and thiny six answers [rom ht://dig (sre Figure 6.9):rhr 

Iollowing are examples of the results returned from the s r u c h  rngim (tiyures 6.10 and 

6.1 1 ). 

- - 

Doeumonta 1 - 10 of  Ub mitcb~r. Mora *'Y indicatm r batter match. 
-A----- ---- - -. - . -. - --- -- -- I 

COhD 2903 - Links- 
- COMP 2903 COWUTERS AND SOCIEm RELATED M S  A TRUOEL CRYFTOGRAPHY ' PGP ' 
M A  * General cryptographc m f o m o n  ACADiA ADVAMAGE * Glenn MacDougan'r January 1998 iU 
presentabon to the class COMPUTERS AND HEALTH ' indiana U m s t t y  L'ompuftrs and Htdth * Inbnnduai rnd 
i n s ~ l t i o d  Prottcûve . . . 
~ i u r . : ! t ~ ~ ~ . ~ c ù d ~ & . ~ ~ t ' w ~ ~ h ~ b n i  û3n6All,3û77 byte* 

COSW 2903 - Cours, O u h o *  
- C O W  2903 COhfPUTERS AND SOL- Professor: Anrire Tmdel mce CAR 3 10 C 6 c c  HOM: By 
Appommait Wrntn 1999 ' &nerd ObjecWcs "To study rhc economc. kgd. pohhcd. $04. erhicd. uid 
profesnonal usues thu uilt b e c u c  of coniputerr. Thrr u not r traditionai cornputer science courre . . . 
hrr~:!/1urs.~cnd~o~.cJ/~r?hhl0~t/r4~. hrml û3/WW, 1- bytes 

Figure 6.9 ht://dig Results From Question 2 



C'HA PTER 6. C'OrLlPA RIS0.V 

Figure 6.10 illustrates one of the answers that we rrcrived h m  ht://dig. The 

ünswrr was ranked with four stars but i t  did not answer Our question. Iiistead. it  gave ü 

pape containing "COMP 2903 Final Exam". 

Figure 6.10 ht://dig First Answer From Question 2 



Figure 6.1 1 was also answers about " COMP 4343 COMP NETWORKSi 

DISTRIBUTED SYST." This answer by ht://dig \vas incorrect becausc our question was 

"\vho is traching cornp 1903?" 

2J 
COMP 4313 COMP NETWORKWDISTRIBUTED SYST 

Design and mipltmtnlabon of compter nttworkr rnd r t k d  ryrtcau. conrmurnci~onr protocob and btnbuted systcmr 
Praeq Comp 2343 , 3 7  13 , Math 1 0 2 3 , 3 3 3  , erchwith C- or beticr 

Figure 6.1 1 ht://dig Second Answer From Question 2 



C'HA P TER 6. COrMPA RISON 

6.1.3 Where can 1 find comp 1 1 13? 

6.1.3.1 AIVDISE 

Wr askcd this question and receivcd two answers froin AlVDISE (scc ligure 

6.12). The actual papes are illustrated in figures 6.13 and 6.14. 

Figure 6.12 AIVDISE Results From Question 3 





C'HA PTER 6. COMPA RISON 

Figure 6.14 AWDISE Second Answer From Question 3 



C'HA PTER 6. COhlPA RISOh; 

To the question "Where cm 1 tind comp I 1 13?" wc receiwd eighty nine answers 

t'rom ht://dip (ser figure 6.1 j).The following figures are examples Srom the resulis 

rcçeived from the search engine (sec tiyurrs 6.16 and 6.17). 

Doeumonts 1 - 10 of89 mitrhes. Man es indicatm bitter miteb. 

J - inm to camwtsr ~ r 0 - M  
3 COMP NETWORKSIDISTRDUTED SYST 
3 CUWUTER PROGRAMMINC 1 
3: COhIPUTER PROCRrLm~mC; 1 
3 - Courre Outliiie 
LW 
0 - Coww Outfin. 
13 - Fm ai exun 

ouilins 
P - A s t h o n t  2 

Figure 6.15 ht://dig Results From Question 3 



C 'H.4 P TER 6. C 'OMP.4 R ISON 

In Figurc 6.16. one of the answrs reirieved by ht:lidiy contained inforniation 

about COMP 4343 COh/lP NETWORKW DISTRIBUTED SYST. It is ckrir the a n s w r  

\tas not correct because our question çoncerned comp 1 1 13. 

COMP 4343 COMP NETWORKSIDISTRJBUTED SYST 

Dtsm and unplementaiDoa of cornputer nehvorkr and rtiattd sysw, comrniilllcllioru protocols and dumbuted systtms 
Prercq Comp 2343 ,37 13 , U 1023 ,2433 , crch wùh C- or bc- 

Figure 6.16 ht://dig First Answer From Question 3 



Anothrr answer from ht://dig is illustrated in figure 6.17. The page about "CObl13 

2903 Assignmrnt 2" wvas \+Tong. 

Througbout tht coiine. we d hrw rnray stucimt pnr-m: Choose your h v h  one aid mite 8 short repart (maamun 
2 pages) The report shouid contrrn rt ieut ont p-h a,ddrcsrPlg e u h  of the folo- 

. . . . 

Figure 6. l l  ht://dig Second Answer From Question 3 



Conclusion 

In the Iint threr questions. the ~ s u l t s  tiom AlVDlSE w r c  rscrllcnt. In ünswer to 

qiicstion number one. AIVDISE showed only the results ot' the courses o k r e d  in hl1 

1999. 011 the other band. ht:/!dip showrd one hundred and sisteen results and sons of 

[hem hrid nothing to do with the question. "Whiçh courses w r e  ofléred in hl1 lWL)'?". 

The ncst question. "Who is teaching camp 1903*?" \vas supposcd to y icld thc nmie of tIic 

prdcssor \+-ho is icachiny tlir course comp X l 3  .Therr \vas onc result lioiti AIVUISE üiid 

tliiit \ u s  csrictly wliüi we requcsted. t1owvt.r. \vt: pot one Iiundrcd and thirty sis üiiswrs 

tioni Iit:.'/dip and somr w r r  not remotrly relatcd to our question. Tlie Iüst naturül 

Iünyuayr question that we risked both srarch engines \\.ils. " Where u n  1 tind çomp 

1 1  13*?". The rtisult tyom AIVDISE \vas two cinswrs. Both answers \vert. rclated to our 

qiiestion. Howevcr. ht:/ldig did not rctum the right answer. 



Chapter 7 Conclusions and directions for future work 

7.1 Conclusion 

In this thcsis. ive leürncd üboiit internet and intrÿnct ssarcli ciigincs. Wc discusscd 

ilic tiistory of scarch cngines. nh~>rc uc c m  LW thcm. and wliy \vc iicrd ihcni. N'c 

~lisçiisscd the iniponlincc of riii intr~nct sccirc h cny i nc. M'c csplorcd tlic hiddcii 

niechiinism of difkrent sriirch engines. including the proçrss of tiçcessiiiy a page. WC 

illustratcd sonir populiir intriinci and iniernrt seünh engines. such as hi:. 'Dig . Pliantoni. 

:\liavista. Y ühoo. WebEnhancer and Ssürc hl inli. WC ais« discusscd \\-h> tlierc arc so 

iiiitn!. dcad links (sites are no longer in esistençe) rrturncd lioiii populür scnrcli eny inrs. 

flic riini o t' this thesis u-üs to build An Intslligrnt Voiçc i3ri\.cn Intrmct Scnrcli 

Engine (AIVDISE) Ior n prnonal or a business website. for exaniple the Acadia wcbsite. 

Our goal \vas to develop a srarch rngine that could accept verbal Enplisli languüyc. 

sentences as input. We dctailed our strategics and tlic nirthodologies uscd in our desipi. 

'To incrcase the accuracy and speed of the scarch enyine. we storcd and used specializcd 

kiiowlrdgt: about the Acüdiü wrbsite. Cnlikc keyvord search systenis. AIVDlSE tries to 

dcterminc what you mean. not wbût p u  say. In the best circumsiancrs. AIVDISE 

returns hits on documents which pertain to the subject IOr which you were lookinp. even 



if the \r~ords in the document do not preçiscly iiiatch tlio \vords you cntcred in ttie quep. 

C'urrcntly. AIVDISE retrie\*es test information by scürching tOr mcaniiig and coiicepts in 

contcst. 

Al V DISE is user-liiendly sc;ircli sngiiic. Uy t'pping plain English ciridhr using 

wiçc conrrol. thc user will hc able to yiw ri coniiiiünd to the scarcli ciigins üiid i t  N i l 1  

csrcutc iIie reqiiest. 

Tlir l itciriiturc on nat iirril lang uapc versus Oooleiin kcy\wrd scürcliiiig inükcs i t  clccir 

iliiii NI. input lias ccniiin ovcriill ad\.ontagcs. I;or csaniplc. .-1IVI)ISI-: lias ;in iid\mtngc 

incr t i t : A g  sincc t\IVDISE cari rctrirw thc riglit inlbrniciiioii hy usiiig i i ü t i i o l  

I~iiigiiüye as input. A single k q - w r d  qucry u il1 rciriwc iiiiiii> Joçiiiiiciits \\ Mi u i l 1  hc 

irrelcvant. Olicn. çhoosiny thc corrcci k e p w d  meaiis ilic dit'iicrcnce bctwcn a 

successtui seürcii and a hilure. Ewn whcn ihc right k e y u r d  is choscri. the rclwant 

ilocunicnts arc o(irn hiddcn witliin a niyriüd of irrclcvant inforniaiion. Si>niciinics iiscrs 

;ire rcqiiired to conibinr sc~crÿl licy\.ords. 51any iwrs  do iioi rindcrstiiiid boolccin 

c\prcssioiis o r  ttic correct kc!\\i~rds io roiiibiiic. Sincc tlie sciircli ciiyiiic "biio\vs" ilic 

cmtcnts of the intrünct. it shoiild bc possihlc to cngagc iliiit iiitcrniil kiio\r.ledgc riiid put 

ttic qucq  in its proper contest. 

7.2 Directions for future work. 

We hiive demonstnted throuyh our work that by utilizing naturd Iünguüye and 

\.oiçe control. AlVDlSE providrs a new and improvrd tool for warchinp the intranet. 

1 towvcr. there are nisny ways in which this work can be extended. Currently. AIVDISE 



scarchcs a wbsitt. by using simple sentences as input. AIVDlSE could be i11iprovc.d to 

x w p t  iiiore con~plicütrd seiitrnces sucli as "sliow nie dl types of scarcli ciipincs and Iiow 

t l  IC! N o r K .  

AIVDISE could ülso bc improwd by building a spidcr thar ciin help ;\lVDISE. 

This spider would colleci al1 the data tiom the website and hiiild an indes file 

3~10n131ic311y. 
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APPENDIX A User's Guide 

Appendix A 

AlVDlSE Requirements and Installation 

I - J I N i  vcr 1 . 1  o r  Iiiglicr tu conipilr. üiid ruii :\IVLlISE. Jl>R so l i~w-c  iiiitl 

docuiiicntütion is lice pcr thc liccnsc Lipreciiicnt. 

2- N'c uscd Pcrsond iveb scrwr bccausc i t  is ;iv;iil;iblc tTw rit niicrosciti.cimi. 

1- I h g o n  NaiurallySpcüliiiig 13refcrrcd \-sr 3.01 or higlicr lbr spcccli rccoyniti«n. 

4- 1 licriisdi \r iiidou s '15 or higlicr. 

Processer requireinents 

;\t laist a 1; 3 hl Hz ~ e n t i u n i ~  processur. 

Mcrnory Hcquirements 

1-lard Disk Space 

A t  Iclist 75 ME3 tnte liard disk space. 



I I .  Dragon naturally speaking preferred ver 3.0 1 

I - Stxt \Yi ndows. 

2- I>ut t h  disc i i i  thc CD-ROM d r i w  

3- O n  the start nitmu . click lil.iN 

4- Type D:\SL~TLI13. then press Enter . Tlie Setup \viard guides >-ou tlirough thc 

installiition. 

User Guide 

Main user interface 

Once the user presses the open button. the system oprns the main user interface. 



APPENDIX A User's Guide 

User requests 

Tlic Ussr requcst scctioii is responsi blc tbr ihc rcy ucsts tioiii tlic iiscr üiid sciids 

ilic qucrits to the searcli cnginc.. 

File drop itieiiu 

File is a drop menu thüi lrts the user exit lioiii .-\lVDISE 

Hclp drop menu 

'The Help drop menu contains the About menu item and the Iiistructions niciiii 

itctii. 

Instructions Menu Item 

Clicking on Iristructions opcns the \\-indow. 1t \vil1 guide thc iiscr in iIir iisc ol' 

:IIVDISE. 

About hem Menu 

This menu item shows inhmiation about tlic seürch ciiyine iniplciuentüticin. 

Text nreu 

Tlie text ûrea is rcsponsible For accepting the requcst î'rom the user in citlicr t y p d  

ur spoken English. 



APPENUIX A User's Guide 

Scurch button 

By pressing the Scarch button. AIVDISE ~cccpts rlie qurstioii liom the test ürca 

and starts srarching. 

CIciir button 

\\'licii tlic user prrsscs tlic clcür huiton. :\I\'DISE clcars an!. iiili~riiiüiioii ii i  iIic 

1 ' s u  rcqursts. Results. ;incl Description scctioiis. flicii ihc uscr cati iiiükc a iicw sciircli. 

RcsuIts area 

In iliis scciioii. tlic uscr cün sec tlic scorch rcsulis. r h l ~  ciddrcsscs arc slio\\~i aiid 

tlic uscr ç ü n  ncccss n page by double clicking oii it. 

Description 

This scction slio\vs a siiiiple dcscriptioii of ci~çli page Ioiind hy :\IL'DISE. 'flic 

iiscr çün click on the addrrss in the rcsult areü and AlVDISE \vil1 slio\r tlic dcscriptiim i n  

iIic Jcscription ürca. 



Appendix B 

111 tliis r\ppendis. list the queries uscd to tcst AlVDlSE. 

What courses were oî'fered in \vinter 1099 

M a t  E O U ~ C S  w r c  O fri'rcd in t';il 1 1999 

Wio is irücliiiig coiiip 2043? 

\\*ho is t~i1~hi112 ÇOIIIP 34O3'? 

Who is tcnching comp IC)O3? 

U'hrre is comp 2903? 

Cilliip 1 1 13 

N'tisrc c m  i hi çonip 1 1 1 Y? 

\\'ho is 111r direcior O.' 

Sliow iiic tïrst ycar courses 

Wlierc is a first ycar coursc'? 

First yr3r courscs 

1-Ïnd tirsi yccir courses 

I nced scçond >-car courses 

Who is texhing comp 2903? 

Sliow me second year courses'? 

What dr. trudel teaches? 

Wliere can 1 tïnd computer professors? 

Show me compuier professors 

Giw mi: second yeür courses 



l\%o is  tericliiny coiiip 1 1 1 3 ?  

Where can I lind comp 1 1 1 Y? 

What dr . Ci i les t e x  hes 

Sliotr me tliird ycrir courses 

M'lirit dr. Oliver tr;iclitts 

Show mc tbunli -car courscs 

W h  dr. Qi u tcacl~cs 

Winttx courses 

Ml courses 



APPENDIX C .  SOURCE CODE 

Appendix C 

Source code 

* I'liis li le "About Dialog-jaw" providcs ilic iicccssitry 

* iiicil~ods iiiicl <itiributes tbr iIic ilic ;ibouiDililoy clüss. 

* 

tlic About class contains al1 the clcnients 

a iicccssüry to prsent ün inti~rmüiion iiboui the seürch engiiic likc the wrsion . çup! 

* ri - version 1.3 April 13 IO90 

* 'citauthor Sahh Ali 

* * ,  



APPENDIX C. SOURCE CODE 



*\l'PENDIS C. SOURCE CODE 

iist 1 .riddItcni(" 

!kt l .liddltt.ni(" 

list 1 .;iddlteni(" 

list l .iiddlteiti(" " ); 

iist 1 .;iddltcni(" 

list I .;tddltcnj( "" ): 

An lniciligent Voice Driven Intranct Seürcti Engiiic 



APPENDlX C .  SOURCE CODE 

public AboutDiülop(Frünie parclit. String titlc. boolcan n i d a l )  

' /  Adjust çoinponcnts accordinp to tlic inscts 

t'or (int i = O: i < çoiiiponcnts.length: i + + )  

Point p = components[i ].getLoçation( ): 

p. translatc(insrts().lefi. inxts().top): 



AI'PENDIX C. SOURCE CODE 

l.' LJsrd for riddNotitL çhrck. 

KomponrintsAdj usted = truc: 

:/ Used for addNotify check. 



I\I'f'ENDIX C .  SOURCE CODE 

Objtict object = cvcnt.getSource( ); 



APPENDIX C. SOURCE CODE 

' I I  I 
I I  

! Clickrd Sroni okIJiitton I-lidc thc Dinloy 

iniport j üua.awt.* : 



Al'l'ENDIX C. SOURCE CODE 

* tlic About C I ~ S S  contains a11 the eleriwnts 

* necessary to presrnt rin inhrmation about tlic serirch cnyinc likc the vcrsioii . 
copy riglit. 

* 



:\l'PENI)IX C. SOURCE CODE 



APPENDIX C. SOURCE CODE 

panel l .üdd( scrol lin g'hst-i 1: 



:tPI'ENDIX C. SOURCE CODE 

panel 1 .add(scrollinyTest 1 ): 

public r\boutDiüIogtest( Frünic parcni. String title. hoolcoii n i d i l  

public w i d  adJNotify( ) 

/! Record the sizr of the window prior to sülliny parents üddNoti ly. 

Diniension d = petSize(): 

super.addNotif>.( ); 



:\l'PENDIS C .  SOURCE CODE 

/! Only do this once. 

rc t urn: 

.'! Adj ust components üccording to tlic insets 

public w i d  setVisiblc(boolean b) 

Rectangle bounds = yctPareni( ). borinds( ): 

Rectangle abounds = boundso; 



APPENDIX C. SOURCE CODE 

Objcçt ohjcct = c.vent.yetSoiirce( ): 

i f (object == About Dialogtcsi.this) 

A bout Dialog- W indo\vClosing(event ): 



:\I'I'ENDIX C. SOURCE CODE 

inipurt jüu.applet.*: 

iiii port jüvü.üwt.* ; 

i III port jovü.io. * : 

inipon jüïü.net.*: 



iiiipon java.util.*: 

priviitc Buiton opcnButton = n w  Uutton ( "  OPEN"); 

String scrwr: 

Siring iiioin-pügc: 

int totülPügcs: 

i~ i t  widili 1 . liigli 1 : MïJth and liighllit i~t'ilir niain uscr iiitcrlàcc 

public w i d  inii( ) 

niaingage = new String(sc.nw - homepage ): 



APPENDIX C. SOURCE CODE 

public void getParanietzrs( ) 

String nuin = getPüranrrter("toial13iigrs" 1: 

total Pages = Intcyer.pürsclnt(num ): 

Searc11 Enginr (AIVDISE) "1: 

I I I  



r\I'PENDIX C. SOURCE CODE 

* Tliis tilr "mainGu 1 .java" provides tlic nçcessary 

* nicthods and attributes t'or the the iiiainCiUI cl;iss. 

* 

iiii port j auriwt.  * : 

iiiipirt Sc'xch: 

* * 

public clliss blain(iü1 estcnds Fnmz  

boolsün fCornponentsAdjusted = tülsc: 

: DECLAREJONTROLS 

java.awt.FilrDia10 openFilrDialog 1 ; 



AI'IJENL)IX C. SOURCE CODE 

java.aw~. Label heûd-La bel; 

jrii.ri.ciui. 51 cnu mcnu 1; 

iiii iiiinibcrO tl'ügcs: 
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AI'PENDIX C. SOURCE CODE 

nienu3 = new jo\xwt.t.h.lenri( "lielp"): 

public void st.tVisiblc(boolsm b) 



AI'PENDIX C. SOURCE CODE 

pcblic wid üdJNotil).( ) 

I 
t 

'- Rrcord tlic size ol'thc window prior t« çalling pürciits adJNi~iil).. 

Dimension d = gctSizc( 1: 

' i  Adj ust çomponrnts ciçcording to tlic inscts 

sctSizr(inscts~).lcft + insetst ).right + d.widtti. inscis( ).top - insets( ).bottoiii 

Componrnt components[] = grtCornponcnts(): 

Tor (int i = O: i < componrnts.length: i++) 

f 



APPENDIX C. SOURCE CODE 

Point p = components[i j.gctLociition( ): 

IComponcntsAdjusted = truc: 

setvisi ble(hlsc): !/ hide the Ihrnc' 

dispose(): II tiee the system rcsourccs 

System.exit(0): /! close the application 



AI'I'ENDIX C. SOURCE CODE 

'i {CONNECTION 

// Action I'rom About C'reatc and show as modal 

(new AboutDialog(this. truc )~.s~tVisiblc(iruc.): 

Ili 1 
" I I 

void miHelp-Action~ava.au~+cvent.ActionEvent cveni) 



APPENDIX C .  SOURCE CODE 

' 1  I 
' I I  

,; {CONNECTION 

Action h m  Open ... Sliow the OpenFilcDiiilog 

int delblodc - - 

opcnFilcDialog I .getMode(): 

String dctTitle 



APPENDIX C. SOURCE CODE 

String detDirectoty = openFileDialog I .yrtDircctory( ): 

String detFilc = openFilcDirilog 1 .gc.tFilc( ): 

openFilrDialoy 1 = new jü\9ü.ü\vt.FilrDi~l~g(tI~is. Jcl'ïitlc. dcthlodc); 

* Author: Sahh Ali 

* Version: 7.4 Sep 13 1W9 

* 



:lI'I'ENUlX C. SOUKCE CODE 

* Tlie clriss take the request h m  the user and send i t  to the Srürclil:or'l'cst clüss 

* dso i t  clcar ihc rrsults list and tlic numbrr ofrcsults lioiii tlic prc\-iousc sc:ircli 

* 

1cst.Arca rctürca : 

Button scsirchBiitton. clc.ürButton; 

Lübsl search-lûbel.lab-help 1 .Iab_help2 .lab-help? : 

Searclil>ancl(MainGU 1 my liame) [ 

niüinG Lil = ni! frimz: 

reearea = new TextArca(): 

req_area.sctBounds(32.1j.30 1.85); 



AI'PENUIX C. SOURCE CODE 



APPENDIX C. SOURCE CODE 

' 'I'liis niethod is rcsponsiblr Sur reiiding 

I the rrquest tioni the user C.B.. Wiich 

i 1' clcar button is prcssed. al1 tlic tcxt ürca 

public w i d  üctionPrrSornird(AstionE~~t'nt e )  

il Clear e v q  thiny in the main user inlerhçc. 



AI'PENDIX C .  SOURCE CODE 

~iiainGUI.resultP;inc.l.clerirList(): 

niainCiU1 .rcsultPnnel.descrp.settrtf.yt("" ): 

iiiaiiiGUI .result Panel  descri piion-I.ahel.sct'Test( " " ): 

niainCiUI .resultP;incl.t~'~t.Art';l l .sctTcst(l'l'); 

rcturn ; 

I 
1 

Ifthc user presses tlir scürch button. wc scnd ~lic 

,;/ rcqucst and homc page addrcss to tlir Srarcli class 

mainGu1 .r~sultPünel.descrp.set~ït'xt(""): 

niainG U 1 .rc.suli13atic.l.indes=O: 



APPENDIX C .  SOURCE CODE 

* rind iittributcs fur the S w c h  class. 

i III port j riva.riui. * : 



APPENDIX C. SOURCE CODE 

* The clriss does the main search sttrirch îbr the urls and 

* remove the deplicatt, pages send the result to the rrsultPanrl 

* 

public çliiss Seürch rxtrnds 'i'hread 

StringBuftFr bul'l = nsw StriiigUiiffcr(): 

// Constructor 

Sexch(MûinGU1 my Framc. String page. String string) 



:\I'I'ENDIX C. SOURCE CODE 

public w i d  run( ) 



AI'PENDIX C .  SOURCE CODE 

String contents0 tPage: // The entire page is stored in tliis string 

Vtxtor IinkslnPapc Q The parscd links in a page arc stored Iicrs 

boolcan ti~atcl~; 

contents0 tPüge = gr.tPagc.(pligcToSc;~rçIi ): 

/ Grüb the liiiks in tlit: page to crawl 

linkslnlbgc - rstr~çtLinks(contcntsOtPripc): 

iiiatc h = t'outid( wntcntsO tl3agc. cstrriçiStriny 1: 

iidd tlic rcsiilt tu tlic list ~)t'rcsults in rcsii1tl';~n~'l 

11- (lllatcll) ; 

String deçsri ption-pügr: 

dccsri pi iongags = des - arca(çoiitrntsO lPagr. ) 

String nesipage = (String) enumLinks.nexiElcn~cnt( ): 

i f  ( ! already V isited(nextPage)) 

markAsVisted( next Page l: 

nrw Jeürch(müinGU1. nestpage. testField): 
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'riircad.slrsp( ( int ) ( hlatli.rinJoni( )* 2001): 

InputStrccini coiin = null: 

UütalnputStrcüm data = iiull: 

String linc: 

StriiigDufkr but' = ncw StringBu(lèr( ): 

tr?. 

conn = acadia.opcnStrearn(): 

data = n w  DataInputStrcam(conn): 

while ((linr=dnta.readLiiie()) != null) 

bu f.appcnd( 1 iiie ): 



:\IIPENDIX C. SOURCE CODE 

return "": 

rcturn but:ioStriny( ): 

ç hiçk f 2 pcigc has rilrciidy bccn sncouiitrcd 

proiccied boolran ciIrcad~.Visitrd(String page) 

Xlciliod to mark a pügc üs visiied 

niüintiUl.scürcliEnyinc.paycUliiabüsc.piii( pügc. page ): 

' üJJ page to ihe dota base 

pügcDatabasc.put(pagr. page): 

nll ilis sxiriçtSiring have io bc seürchcd 

( /  this is ihe main method that crin undcrstnnd the natural bnguage. 

protecied boolean found(Siring conte nt. Vector substn ) 
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i f '  (subString.equals("professursW ) 

~~subSi~~ig.tiquals("instructors") 

IlsubSiriny .cquals("proFessor") 1 I 

subString="instructon": 

i t'(contc.nt.indexOf(subString) == - 1 ) [ 



:\f3l'ENDIX C. SOURCE CODE 

i (  stibStrin@.cquüls(" tought" 1) 



AI'PENDIX C. SOURCE CODE 

i l '  (content .indenOf(siibStri~~g) == - 1 ) 

('oitipiitcr Sçicnce": 

substring = (String) cniiniSubsiring~.ncst~5It'n1c11t~ 1; 

subString = "Course Outlinti": 

subStrinp = (String) c.nun~Substrings.nc.utl~Icnicnt( ): 

subStriny= "CAR 3 10"; 



r\l'l'ENDIX C. SOURCE CODE 

subStriny = "course outlinc": 

if((subString.equals("giIcs" 1 ) )  { 

subString = "coiirsc oudine": 

suhS triny = (String) ~'numSubsirings.ricst~IIt'n~c'nt( ): 

substring = "CAR 4 16": 

ifi(subStriny.rquals("oli\~crM 1 ) )  [ 

subStriny = "Carnegie 3 13": 



:lI'I'ENDlX C. SOURCE CODE 

suhString = (String) r.numSubstrings.nttsIEle~iient(): 

subStrinp = (String) 

I 
b 

il((subString.cquals( "second"))) ( 

subString = "2nd": 

substring = (String) cnurnSubsirii1gs.i1~stE1c'nicnt( ): 

i 1' (( s~bSiring.equals('~~~ear"))) { 

substring = (String) enumSubstrings.ncsiEIrmrnt(): 
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third ycar course 

if((su bString.rquals("3rd1'))) { 

substring = "3rd year": 

subStriny3 = "3rd": 
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i F (( subString.~quüls(~'ytfarI'))) { 

subStrinp="cornp"; 

subSiriiigJ="yclir": 

suhString - (String) cnt~mSuhstrings.ncsif~Iciiicnt~ ): 

i f  ((subString.rr~i~als("ciiurscs" ) ) )  ) 

subString="-3703 ": 

sii hSiringj="cuurscs": 

public String des-area (String contents) 
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for (ini i=O: i < contents.lengih( ): i + + )  

if (contt.nts.ch;irAt ( i )  == '<' ) 

t o u n d h g  = truc: 

bii t3 .iippc.nd (contciiis.ctiürilt(i)): 

rrrrurn (bu!?.tiiString( ) ); 

int niarkrrr = 0: 

int ti.mcr3l;irkc.r = 0: 

int cndOilAink: 

String butT = ncw Striny(contcnt.toUppc'rCasc( )): 

String link; 

Vttctor buffcrOtLinks = ncw Vc.ctor( ); /'i S~origc h r  thund links 

\\hi Ir. (mrirkcr != - 1 ) [ 

iiiarker = bu t'f:indesOf(" HREF=I1. marksr); 

it'(mürker != - 1  ) 1 

rnsuker += 5 ;  
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link = cunient.subsiriny(markcr. endOîLiiili): 

link = liiik.siibstriiig( l .link.lcnyih( )): 

link = link.substring(O.link.lenpth() - 1 ): 

return link; 
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1 elst! ; 

rcturn "": 

* l'liis t i  lc " Rcsult l3üiicl.j ü\.ü" provides ilic iircc.ssür!m 

* iiirthods cind rittributes 10r ilic thc rcsultpiiiiel class. 

* Vcrsioii: 2.4 Oct 25 1999 

i ni port 

iiiipori 

i iiipon 

* * 

* The class represents the results of the search 
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* al1 the rrsults will be displyed in a list 

* ülso it show the nuniber of results that prescnted in the list 

* 

* </ wrsion 2.1 Jan 13 2000 

* ( 1  ili111wr Sdah Ali 

*. 

i i i t  sliow I =O: 

String num-O tRcsults: 

MainGL'I m;iinGLlI: 

List rcsultstist: 

\ 'cctur iirls = ncw C'cctor( ): 

Tcst .ha drsc-nrcü: 

l*  * table that niaps usrn objects to ü Imslitüble ol' Clssrs * ' 

piibl iç tlnslitablc dsscrption = new Iiashtable( ): 

ini indes = 0: 

Liibcl numOtRcsults. descrp; 

Label description-Label: 

int num-of-results = 0; 
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Lübcl hclp- 1 :  

Label hclp-2: 

hdp-1 = new java.a\+?.Label("This is what AlVDlSE ti~und orte click hy 

!uur mouse shows th(: description of the file double click p u  will scc tlic nctuül piigc. 

".L;ibel.CENTER); 
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ridd(dcscription-[.abel): 

nuniO!Rssults = ncw jü\.ü.n\vi. L.iibd( " You l w c  : ".L.cibc'I.C'EN*I'ER ): 

niitnOtRcsults.sc'tBouncis(288.27J.320.27 ); 

nuniOtRcsulis.setFo~~t( IIW Font( "Dialog". font.WI.L>. I J 1): 

niin~OfResults.seiForcground(ne~v Color( 255.155.O) ): 

ridd(nuniO fRt!sult';): 

desc-;~rca = nctv jwri.üwt .Lx t ; b x (  ): 

dssc - arc.ri.sc.tBounds(285.ZOO.350.70): 

dcsc-ürra.setFont(nt'~v Font("Diülog".Font.PLt\IN. 17) ): 

dcsc-arca.setForeground(ne\+~ Col«r(O)): 

desc-orea.setForcgrounci(nc\v Color( 2 1 3 A 3  -59) ):!i 
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drscrp = new java.awt.Lübel( O " ) :  

;.' This ~iictliod is invoked when ;i n w  scarch 

I 
I 

l'liis iiicihod is rcsponsibls l i ~ r  iidding tlic 

rcsults to the tcst~lt list. 'I-11is rnctl~od 

I is inwkcd when ;i srruch is foiilid and i t  

increascs the numbcr of rcsulis by onc. 

public void riddRrsult(String niatcli. String url) 
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urls.addElenient(new Striny(url ) ): 

rcsuItsList.;iddl tm(niatc11): 

iiuiiiOIRcsults.settI'c'st( "You liwc :" 

+ " Rssult(s) " ): 

it~riinGUI.s~lircliPrincl.cleiirButt~n.c'nlibl(); 

I 
I 

'Iliis iiietliod is responsiblr tbr tlic. 

d c s c r i p t i ~ ~ ~  mil. Fur csaiiiplc. ii s1iou.s tlic 

drscription ol'eüch tilr uhen ii is higliliyhted. 

public void itemStritcChünged(lte~nE\.cnt e )  [ 

Siriny[l sliowblc = ("This is \vil1 bc in "."You \\dl tiiid i t  in".";\rc y u  Iookiiig liir"."Or 

!NI Lire luokiiiy b r "  

I W ~  loo king h r "  ] : 

int indcs = rcsul tsList.~tSclccicdlndcs( 1: 

String sir = (String )drscrption.get( nrw I ntcycr( indcs ) 1: 

i t' (sliow I > 4) show 1 =O: 

dc.scrip~ioii~l.übcII~ct~I'rtst(sh~~~~h.1t'[~l~~~~l 1 +" " ): 

i i i t  Icn = sir.lrngth()/2: 

ifiien > 100) { 

String linc 1 = str.substring(O.6 1 ): 

String linc:! = swsubstring(6 1.12 1 ); 

String linr3 = sir.substring( 17 1.18 1 ): 
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String lincj = str.subsiring(0.lcn); 

public w i d  puiDcscrp(Siriny sir) 

nhen the user double clicks on an addrcss 

': ihc and thc ûciual page is show.  

public w i d  aciionPsrformcd(ActionE~.ent e 1 ) 

int lisilndex = rcsultslist. yetSrlwted1 ndrs( ): 

URL goal: 
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goal = new URL((String) 

return: 

* 'l'liis lile "C)uiiDiüloy.jwü" pro\*idc.s the nccrssüp 

* iiirtliods and littributes tbr tlic the QuitDialog clriss. 

=+ 

* :\ilthor: Sülah Ali 

* Version: 2.4 junr 23 1999 

* 
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* tlic QiiitDialog clüss contains al1 ilie elenieiits 

* necrssary io quit or s t q  in tlir m i n  \r.iiido\r- of'tlic. searcli C I I ~ ~ I I L '  . 

* 

puhlic cliiss QiiitDiülog cstciids Dialog 

1 
1 

puhliç QuitDiülog(Franic pnrcnt. bo01c.m niodül) 

I 
I 

sctLayout( nuIl 1: 

setvisible( I'rilse): 

setSize(337.135); 

yesiiutton = new jüva.awt.Button(); 

ysButton.sctLabel(" Ycs "1: 

yesSutton.sc.tBounds(77.80.79.22): 
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public void addNotify() 

Coniponcnt çoniponcnts[] = gctC.'oiiiponciits( ): 

h r  ( int i = O: i < componciiis.length: i- )  

f 

Point p = coiiiponents[i I.getL«cation( ): 

p.trü~islatc(inscts().lcli. insris( ).top): 

cornponents[i] .seiLocat ion( p ): 
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Objcct objcct = c\-cnt.getSourcc( ): 
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* irictliods and attributes IOr thc the IielpDirilog class. 
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p i  bi ic clriss 1-[el pDialog estends Dialog [ 

public HelpDiülog(Friirne pnrciit. booleün modal)  

list 1 .üddItrm("Lrsing AIVDISE"); 

list 1 .addItem(""); 
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list 1 .addltcrn("The tirst ihing tliat wr have to du to stürt \r.orkiny with AIVDISE " ): 

list 1 .addl tcm("is in the yuur brower wite the iiddrcss of !uur 1iorncp;ige IOllo~vcd"): 

list I .ddltt.iii( "by the filenünic 1NVDISE.linitl aiid press cntcr tlicn prcss tlir Open " ): 

- - 
lis[ l .addl tciii( "mi the s!.stciti opens the iiiain iiscr intcrlùçc. 1 licn. the user çün " ): 

lisil .addItem("intcraci nith the scnrch enyine."): 

list 1 .;iddltcni( ""); 

lis1 1 .addItcni( "Main iiscr intcriiiçc Once ihc uscr prcsscs tlic opcn hiittim. tlic systcni " 1: 

lisil .addliciii("~)pc.ns ilir nioin user iiitcrt'iicc. "): 

list l . d d [ t c ~ i ~ ~ " " ~ :  

list 1 . d d  1 tcni("Uscr rcqiicsts" ): 

list 1 .rrddItcni('"'): 

list 1 .addl tcni("The Uscr rcqucst section is rcsponsible !;ir tlic rcqucsts t'roiii" 1: 

list 1 .;iddltcni("thc user riiid scnds the çoniiiiüiids io tlic. sclirçli eiiginc. "): 

list l .ddltciii("" ): 

list 1 .addl tciii( "Filc drop nicnu" ): 

list I .nddlicni( "File is o drop nicnu tliüt Icts thc uscr csit î'roni :\IVDISE." ): 

list l .addl tt.ni("l'lic File drop menu contüins onc menu item whiçh is exit menu iteiii 3: 

lisil .addltcni(" WIicn ilic user tinislics wrking witli AIVDISE. tlic uscr clin click on Filc. 

:\IVUISE will open the drop menu t'or the uscr. Then the user çan click on esil aiid 

.+\IVDISE will open an option w i n d w  io csit or go b x k  tio tlic main uscr iiitert'üce . "): 

list 1 .riddItrrm(""); 

list I .addItrm("Help drop menu"): 

list 1 .;iddltem(""); 
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list 1 .riddltciii("" ); 

list 1 .oJdltt.ni( "The Help drop nienu çontaiiis the ..\bout iiicii~i i t m  oiid tlic liisiructioiis" 1: 

list l .ddItt.ni("mt.nu item . "); 

list 1 .addltem(""); 

list I .addlicm("lnstructiuns blcnu Itcni"): 

liai l ..iddIfcni("" ); 

list 1 .addltrm("l Iclp is ti Jrop niciiii iliiii Icts tlic user gct Iiclp tioiii :\I\'I)lSli." 1: 

list 1 .iiddItm( "Clicking oii Instructions opciis ilic 1s i ndw . l t  1s i l 1  gliidc tlic" 1: 

list 1 .;~JLLltcni("user in the use of AlVDlSE. "): 

list 1 .;iddItrni( ""): 

list 1 .adcilteni( ":\bout Itcni hlcriu"): 

list 1 .tid~lltcni(""): 

list I .üddlic.iii("I'liis mciiu iiciii s l i o ~  s in t'uriiiatioii iibotit scürcli ciigiiic iiiiplciiic.iiiütioii. 

" 1: 

list 1 .;iddltc.ni(""): 

lisi l . ad l i l t~ni ("~rc~t  m a " ) :  

lis1 1 .iiddlit.ni(""); 

1 kt I .ürlrilic.iii("'iïir. test m a  is rcspoiisi blc. t i r  üçccpting thc rcqiicst h~i i i  tlic user " 1: 

list I .<iddlteni("in either typai or spoken Enylish. "): 

list 1 .;tddkni(""); 

list l .;iddltem("St.;irçh button"): 

list 1 .addltem(""): 

lisil .üddltrrn("By pressing Srarch button. AIVDISE riccepts the question Srom thc "): 



APPENDIX C. SOURCE CODE 

list 1 .addltrni("text a m  and starts srûrching. " ): 

l ist 1 .;iddltem(""); 

list l .;~dJlteni(""); 

list 1 .;iddltcni( "Clcar button" ): 

list 1 .;iddltcni(""); 

! isi 1 .dd! im(  "N'lirn ihe user presses ilie cleir buiton. AI \'DISE cf cars :III). inkirni3tioii 

1: 

l ist l .addl tcm( "in thc Lrsrr rrquests. Krsults. and Description sections. l'licii ilic. uscr caii 

1: 

list 1 .iiJdlte~ii( "tii;ikc ;i iicw scarch. " ): 

lis[ 1 .ddIic~ii(""): 

list l .Liddltc.ni("Rrsults ;ire;iM): 

list l .;iddltcni("" ): 

list 1 .ddltcn~("In this section. tlic uscr c m  scc tlw rcsults of'hc sc;irch. III  iliis  arc;^.'^ 1: 

lisi l .Liddltcin( "oiil>. the ~iddress of the page hund b!. AIVDISE .WC do not sec. ilic üciuol 

p q c .  1: 

lisi I .;iddltr.m("tlie uscr can iicccss ihr pügc by double clicking on iliüt üddrcss in thc 

rcsiilt area. "): 

list 1 .riddltcni(" "); 

lisi I .üddlicrn( "Description"): 

list I .;iddlttlni(""): 

list 1 .üddltem("This section cndeavon to mist the uscr by showing a simple "): 
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list 1 .addltrm("descripiion of eacli page hund by AIVDISE. 'Hic user clin click on the 

listl .oddltcni("result arca and AIVDISE will show the description i i i  tlic dcscriptioii 

7 { ( REGISTER-LISTENERS 

public t-ielpDiûlop(Fnmc parent. String titlc. boolran modal) 

this(parent. modal): 
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public void üdJNotifu( ) 

/! Record the size of tlie \vindo\v prior to c d  Iiiig parcnts üddNoti t'y. 

' i ,hljust çoinponrnis ciccording io thc insets 

sc.tSize(insets( ).lrt't + inscts( ).riglit + d.\vidtli. inscts( ).top -+ iiisets( ). boiioiii 

- J.liciglit): 

Cotiipoiicnt çuniponcnts[] = gc.tConiponcnts( ): 

h r  (int i = O :  i < çoniponcnis.lciigih: i t + )  

I 
I 

Point p = cornponents[ i 1 .gct L.ocation( ): 

p.translate(insets().lc.li. inscts().top); 

çomponenis[i ].sriLoc~1tion(p); 
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il Used for addNoti fy clirck. 

KomponenisAdj ustcd = truc: 

"i DECLARE-CONTROLS 

jüuwt.Pi inrl  püncl 1 : 

java.iiwt.Buiton okButton; 

java.awt.List list I : 
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public void actionPerformedCjava.awt.r:~~ent.c\ctionEvent went)  
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Objrtct objtxt = cwiii. ystSource ): 

if (objrçt == okBution) 

okButton-Clicked(e\,ent ): 

:\IVDISIl.littlll 

.- 1 l ' l -h .112 

* - I  lEAD> 

çb.IETA HTTP-EQUIV=t'Content-tïypc"' CONTENT="text/liiml: çhürsei=window- 

12 5 2 ' 5  

-AIi<Ttt NAME="Gt.nc.raior" C'ON'TEN'P="blicrosoft Word 07'5 

=:-r[-C'LE> <icrlTLE> 
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4' :\I.ItiN="CENTER"><Ib1ti SRC="lmageJ.yit" U'I D'Il I=45 1 IElCil (T=~~XD[<:*  

Bnbsp: <UR> 

'!11bsp: - - I  1':~ 

- 1' :\Ll(iN="CEN'TER"><IXlCi SRC="miiibow - tliinlinc.yi t" H'ID'I'I 111540 

1 1 LlCiI  I'l'=tli--, P> 

- 1' ..\L,I~N="C~N.rERt'><blink3<~><I><I;oNNI- SIZE=(, 

C'OLOR="if808080">Wt.IConic -1.0 Sülali's I-lomt.piiyc<:blink><!U>.r. I>i.'l:ONT> <.'I>> 

l3 :\l.IC;N="C'EN'TERt'>~IblG SRC="rainbo\v - ihin1inc.y i t" H'l DTl l=540 

1 IEIC; 1 1-1-=+<,'p> 

I' ;\LICiN="C'ENTEK"~~1Xlti SRC="lisli l .pit1' \C'ID*I'l I = W  I IElCil H'= l MF-*& tiibsp: 

-1, p> 

+<FONT SIZE=-b<P ALIGN="CENTER">Cli My Nnme is <,'124FONT><A 

1-IREF="iiiiages/salah.htrn"=~~I~~FONT SIZE=J>Sülah</l><!FONl~~<~~\~~l><I~ONN~ 

SIZE=J> :Ili 1 was born in Libya.</Pz 

- 'I><-;T=ON*P4' ALIGN="CENTER">This is r i  tcst of .-!IVDISE<:P> 

<13>Lnbsp:<lP> 

<P ALIGN="CENTERt'>&nbsp:</P> 
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