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Today’s Schedule

• Quiz

• Questions about Project 5

• Finish in-class programming of P3

• Metadata and Full-Text Search
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Search Basics

• Collection
– A collection of documents

• Document
– A collection of words

• Word
– Basic unit
– Stopwords:  a, an, the, of, etc.
– Stemming:  running, runner, ran � run

• Index
– Mapping of words onto documents (one-to-many)
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Search Basics

wor d document  i ds

Run 101,  102

j ump 102,  104

ski p 102,  103,  105

wal k 101,  104

Indexer

Collection Index

Search: r un and j ump

Resul t s = i ndex[ ‘ r un’ ]  I NTERSECT i ndex[ ‘ j ump’ ]
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Website Search Issues

• Where are the 
documents stored?
– Filesystem

– Database

– Internet

• Where is the metadata 
stored?
– Filesystem

– Database

– Internet

Web search 
engines

DLs

Common

Ecommerce

Common

Digital Libs

XMLXMLXML

????Small apps

FS DB Web

Documents/Objects

FS

DB

Web
M

et
ad

at
a
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Approaches

• Documents on web
1. Let a web search engine do all the work

2. Let a web search engine do some of the work

• Documents on filesystem (or web)
3. Read text into DB & let the DB do the work

4. Index documents into DB tables

5. Index documents using a PHP search engine

6. Index documents using a search engine package
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1. Let a web search engine
do all the work

• Let a web search engine do all the work
– Ex:  Google – site:www.w3.org
– ht t p: / / www. googl e. com/ sear ch?hl

=en&q=bgcol or +si t e: www. w3. or g&b
t nG=Sear ch

• Pros:  easy

• Cons: no control over indexing, presentation
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2. Let web search engine
do some of the work

• Web Search Engine + PHP
• Ex:  Yahoo Web Services

ht t p: / / devel oper . yahoo. com/ sear ch/ web/ V1/ webSear ch. ht ml

ht t p: / / api . sear ch. yahoo. com/ WebSear chSer vi ce/ V1/ webSear ch?
appi d=YahooDemo&quer y=per si mmon&r esul t s=7

<?php
$r equest  =  
' ht t p: / / api . sear ch. yahoo. com/ WebSear chSer vi ce/ V1/ '

.  ' webSear ch?appi d=YahooDemo&quer y='

.  ur l encode( ' i nl s760' )

.  ' &s i t e=www. unc. edu' ;

.  ' &r esul t s=7' ;
$r esponse = f i l e_get _cont ent s( $r equest ) ;
echo " <h1>Sear ch Resul t s</ h1>" ;
echo $r esponse;

?>
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3.  Read text into DB & let the 
DB do the work

• Idea:
– Metadata in DB

– Documents on web or in filesystem
• Read text of the documents into a field in the DB

• Read in ONLY the text to be searchable

– Use MySQL operators LIKE or MATCH
• LIKE is okay for short metadata fields

• MATCH does a full-text search
– Includes stemming, stopwords, etc.

– http://dev.mysql.com/doc/refman/4.1/en/fulltext-search.html
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Table to store metadata and body text

cr eat e t abl e t ext s (
i t emnum i nt unsi gned not  nul l

aut o_i ncr ement pr i mar y key,
t i t l e var char ( 100) ,
aut hor s var char ( 100) ,
publ i cat i on var char ( 100) ,
year  var char ( 4) ,
ur l var char ( 254) ,
body t ext ,
FULLTEXT ( aut hor s,  t i t l e,  publ i cat i on,  body)

) ;

Enables FULL-TEXT searching on these fields
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Searching Metadata Fields using LIKE
<?php
/ /  shoul d i ncl ude er r or  checki ng
$sear chby = st r i p_t ags( $_GET[ ' sear chby' ] ) ;
$sear chst r i ng = st r i p_t ags( $_GET[ ' sear chst r i ng' ] ) ;

/ /  connect  t o db,  set  up,  and execut e t he quer y
r equi r e_once( " / expor t / home/ r / r capr a/ dbconnect . php" ) ;
$f r ed = " SELECT *  FROM t ex t s wher e $sear chby LI KE ' %$sear chst r i ng%' " ;
$r esul t  = mysql _quer y( $f r ed) ;

/ /  t abl e header
echo ' <t abl e bor der =1 cel l paddi ng=2>' ;
echo ' <t h><t r >' ;  echo ' <t d>I t em #</ t d>' ;  echo ' <t d>Aut hor </ t d>' ;
echo ' <t d>Ti t l e</ t d>' ;  echo ' <t d>Publ i cat i on</ t d>' ;
echo ' <t d>Year </ t d>' ;  echo ' </ t r ></ t h>' ;

/ /  l oop t hr ough t he r esul t s,  out put  t hem i nt o t he t abl e
whi l e ( $r ow = mysql _f et ch_ar r ay( $r esul t , MYSQL_ASSOC) )  {

echo ' <t r ><t d>'  .  $r ow[ ' i t emnum' ]  .  " </ t d>" ;
echo ' <t d>'  .  $r ow[ ' aut hor s ' ]  .  " </ t d>" ;
echo ' <t d><a hr ef =" '  .  $r ow[ ' ur l ' ]  .  ' " >'  .  $r ow[ ' t i t l e' ]  .  ' </ a></ t d>' ;
echo ' <t d>'  .  $r ow[ ' publ i cat i on' ]  .  " </ t d>" ;
echo ' <t d>'  .  $r ow[ ' year ' ]  .  " </ t d></ t r >" ;

}
echo ' </ t abl e>' ;

mysql _c l ose( $db) ;
?>
<a hr ef =" l oad- body. php" >Load body  t ext  i nt o DB</ a>

lect8/browse2.php
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Cleaning and loading the body text

<?php
/ /  connect  t o db,  set  up,  and execut e t he quer y
r equi r e_once( " / expor t / home/ r / r capr a/ dbconnect . php" ) ;
$f r ed = " SELECT *  FROM t ex t s" ;
$r esul t  = mysql _quer y( $f r ed) ;

/ /  l oop t hr ough t he r esul t s
whi l e ( $r ow = mysql _f et ch_ar r ay( $r esul t , MYSQL_ASSOC) )  {

$i t emnum = $r ow[ ' i t emnum' ] ;
$ur l = $r ow[ ' ur l ' ] ;
$ht ml  = f i l e_get _cont ent s ( $ur l ) ;
$not ags = st r i p_t ags( $ht ml ) ;
$t ext  = pr eg_r epl ace( ' / [ ^ A- Za- z0- 9 ] / ' , '  ' , $not ags) ;

echo " <hr >" ;
echo $ur l ;
echo " <br >" ;

$et hel = " UPDATE t ext s SET body=' "  .   $t ext  .
" '  WHERE i t emnum = ' $i t emnum' " ;

$r esul t 2 = mysql _quer y( $et hel ) ;

echo $et hel ;
}

mysql _c l ose( $db) ;
?>

lect8/load-body.php

Note:  This example 
loads body text 
from documents 
accessed via URLs, 
but a similar 
approach could be 
used for documents 
on a filesystem.
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Fulltext Searching using MATCH

<?php
/ /  shoul d i ncl ude er r or  checki ng
$sear chby = st r i p_t ags( $_GET[ ' sear chby' ] ) ;
$sear chst r i ng = st r i p_t ags( $_GET[ ' sear chst r i ng' ] ) ;

/ /  connect  t o db,  set  up,  and execut e quer y
r equi r e_once( " / expor t / home/ r / r capr a/ dbconnect . php" ) ;
$f r ed = " SELECT *  FROM t ex t s WHERE "  .

" MATCH ( aut hor s,  t i t l e,  publ i cat i on,  body)  "  .
" AGAI NST ( ' "  .  $sear chst r i ng .  " ' ) " ;

$r esul t  = mysql _quer y( $f r ed) ;

echo ' <t abl e bor der =1 cel l paddi ng=2>' ;  echo ' <t h><t r >' ;
echo ' <t d>I t em #</ t d>' ;  echo ' <t d>Aut hor </ t d>' ;
echo ' <t d>Ti t l e</ t d>' ;  echo ' <t d>Publ i cat i on</ t d>' ;
echo ' <t d>Year </ t d>' ;  echo ' </ t r ></ t h>' ;

/ /  l oop t hr ough t he r esul t s,  out put  t hem i nt o a t abl e
whi l e ( $r ow = mysql _f et ch_ar r ay( $r esul t , MYSQL_ASSOC) )  {

echo ' <t r ><t d>'  .  $r ow[ ' i t emnum' ]  .  " </ t d>" ;
echo ' <t d>'  .  $r ow[ ' aut hor s ' ]  .  " </ t d>" ;
echo ' <t d><a hr ef =" '  .  $r ow[ ' ur l ' ]  .  ' " >'  .  $r ow[ ' t i t l e' ]  .  ' </ a></ t d>' ;
echo ' <t d>'  .  $r ow[ ' publ i cat i on' ]  .  " </ t d>" ;
echo ' <t d>'  .  $r ow[ ' year ' ]  .  " </ t d></ t r >" ;

}
echo ' </ t abl e>' ;
mysql _c l ose( $db) ;
?>

lect8/browse3.php
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4.  Index documents into DB tables

• Idea:  “ roll your own” search engine using 
DB tables

di d t i t l e

101 Hansel  and Gr et el

102 Tom Thumb

103 Rapunzel

. . . . . .

docuements
wi d wor d

1 r un

2 j ump

3 wal k

. . . . . .

words

wi d di d

1 101

1 102

2 101

2 103

3 103

. . . . . .

occurrences

This approach is based on:
http://www.onlamp.com/pub/a/php/2002/10/24/simplesearchengine.html?page=1



8

Copyright 2007, Robert G. Capra III 15

4.  Index documents into DB tables

• Indexer algorithm:

For each document
For each word

If word is already in word table, use existing word_id
Else, add word to table and get its word_id
Insert (word_id, document_id) into occurrences table
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4.  Index documents into DB tables

• Search algorithm:

SELECT t i t l e

FROM document s,  wor ds,  occur r ences

WHERE wor ds. wor d = ‘ sear cht er m’ AND

wor ds. wi d = occur r ences. wi d AND

document s. di d = occur r ences. di d
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5.  Index documents using a PHP 
search engine

• Examples include:
• phpdig

• Sphider
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6.  Index documents using a search 
engine package

• Ht/dig

• Lucene

• Commercial packages


