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Today’s Schedule

* Quiz

» Questions about Project 5
 Finishin-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

Collection Index

47_ wor d docunent ids
Run 101, 102

—  Indexer

junp 102, 104
skip 102, 103, 105
wal k 101, 104

Search

Results = index[‘run’] | NTERSECT index[‘junp’]
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Website Search | ssues

e Wherearethe Documents/Objects
documents stored? ES DB Web
— Filesystem
_ Database % FS Small apps | ?? ”
— Internet 2 Common | Common | Web search
. Whereisthe metadata = DB || Eoommee | sore
Stored’) Web XML XML XML
— Filesystem
— Database
— Internet
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Approaches

» Documents on web
1. Let aweb search engine do all the work
2. Let aweb search engine do some of the work

e Documentson filesystem (or web)

Read text into DB & let the DB do the work
Index documents into DB tables

Index documents using a PHP search engine
Index documents using a search engine package

o 0k ow
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1. Let aweb search engine
do al the work

L et aweb search engine do all the work
— Ex: Google— site:www.w3.0rg
— http://ww. googl e. conif sear ch?hl

=en&qg=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
* EXx: Yahoo Web Services

http://devel oper. yahoo. com sear ch/ web/ V1/ webSear ch. ht m

http://api.search. yahoo. conf WebSear chSer vi ce/ V1/ webSear ch?
appi d=YahooDenp&quer y=per si nmon&r esul t s=7

<?php

$request =

"http://api.search. yahoo. com WbSear chServi ce/ V1/'
. 'webSear ch?appi d=YahooDeno&query="
. urlencode('inls760")
. ' &site=ww. unc. edu’ ;
. "&results=7";

$response = fil e_get_contents($request);

echo "<hl>Search Resul t s</h1>";

echo $response;
2>
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3. Read text into DB & let the
DB do the work

e ldea

— Metadatain DB

— Documents on web or in filesystem
« Read text of the documentsinto afield in the DB
*« Readin ONLY the text to be searchable

— Use MySQL operators LIKE or MATCH
* LIKE isokay for short metadata fields
¢ MATCH does afull-text search

— Includes stemming, stopwords, etc.
—  http://dev.mysql.com/doc/refman/4.1/en/ful ltext-search.html
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Table to store metadata and body text

create table texts (
itemmum i nt unsigned not nul
auto_increment primary key,
title varchar(100),
aut hors varchar (100),
publ i cati on varchar (100),
year varchar(4),
url varchar (254),
body text,
FULLTEXT (authors, title, publication, body)

S AN

Enables FULL-TEXT searching on these fields
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Searching Metadata Fields using LIKE

<?php
/1 should include error checking
$searchby = strip_tags($_GET[' searchby']); Iect8/br0W382php

$searchstring = strip_tags($_GET['searchstring']);

/1 connect to db, set up, and execute the query
require_once("/export/home/r/rcapral/ dbconnect. php");

$fred = "SELECT * FROM texts where $searchby LIKE ' %searchstring%";
$result = nysql _query($fred);

/1 tabl e header

echo '<tabl e border=1 cel | paddi ng=2>";

echo '<th><tr>'; echo '<td>tem #</td>; echo '<td>Author</td>";
echo '<td>Title</td>; echo '<td>Publication</td>";

echo '<td>Year</td>'; echo '</tr></th>";

/1 loop through the results, output theminto the table
while ($row = nysql _fetch_array($result, MYSQL_ASSQOC)) {
echo '<tr><td> . $row'itemum] . "</td>";
echo '<td> . $row'authors'] . "</td>";
echo '<td><a href=""' . $rowf'url"'] . ""> . $rowWf'title'] . '</a></td>";
echo '<td> . $row 'publication'] . "</td>";
echo '<td> . $row 'year'] . "</td></tr>";

echo '</table>";

nysql _cl ose($db);

z; href =" oad- body. php" >Load body text into DB</a>
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Cleaning and loading the body text
<2php lect8/load-body.php

/1 connect to db, set up, and execute the query
require_once("/export/home/r/rcapral/ dbconnect. php");
$fred = "SELECT * FROM texts";

$result = nysql _query($fred); Note: Th|sexamp|e
/1 1oop through the results Ioadsbodytext
while ($row = nysql _fetch_array($result, MYSQL_ASSQQ)) {
$itermum = $row['itemum ]; from documents
$url = $row"url"]; accessed via URLS,
$html = file_get_contents($url); ..
$notags = strip_tags($htm); but asimilar
$text = preg_replace('/[*"A-Za-2z0-9 ]/'," ', $notags); approach could be
echo "<hr>"; used for documents
echo $url; H
echo "<br ot on afilesystem.

$et hel = "UPDATE texts SET body='" . $text
WHERE i temum = ' $i temmum *;
$result2 = nysqgl _query($ethel);

echo $et hel ;

}

nysql _cl ose($db);
?>
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Fulltext Searching using MATCH

<2php lect8/browse3.php
/1 should include error checking

$searchby = strip_tags($_GET[' searchby']);

$searchstring = strip_tags($_CET['searchstring']);

/1 connect to db, set up, and execute query
requi re_once("/export/hone/r/rcapral dbconnect. php");
$fred = "SELECT * FROM texts WHERE " .
"MATCH (authors, title, publication, body) "
"AGAINST ('" . $searchstring . "')";
$result = nysql _query($fred);

echo '<tabl e border=1 cell paddi ng=2>'; echo '<th><tr>';
echo '<td>ltem#</td>"; echo '<td>Author</td>';

echo '<td>Title</td>; echo '<td>Publication</td>";
echo '<td>Year</td>'; echo '</tr></th>";

/1 loop through the results, output theminto a table
while ($row = nysql _fetch_array($resul t, MYSQL_ASSQC)) {
echo '"<tr><td> . $rowf'itemmuni] . "</td>";
echo '<td> . $row'authors'] . "</td>";
echo '<td><a href="" . $rowf'url'] . ""> . $rowf'title ] . '</a></td>";
echo '<td> . $row'publication'] . "</td>";
echo '<td> . $rowf'year'] . "</td></tr>";
}
echo '</table>';
nysql _cl ose($db);
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4. Index documentsinto DB tables

* Idea “roll your own” search engine using

DB tables

docuements words occurrences
di d title wid  word wid did
101 Hansel and Gretel 1 run 1 101
102 Tom Thunb 2 junmp 1 102
103 Rapunzel 3 wal k 2 101
2 103
3 103

This approach is based on:
http://ww.onlamp.com/pub/a/php/2002/10/24/simpl esearchengine.html ?page=1
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4. Index documents into DB tables

* Indexer agorithm:

For each document
For each word
If word is aready in word table, use existing word_id

Else, add word to table and get itsword_id
Insert (word_id, document_id) into occurrences table

15
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4. Index documents into DB tables

Search algorithm:

SELECT title

FROM docunent s,

WHERE wor ds. wor d
words. wi d

docunent s.

wor ds, occurrences
‘searchterm AND

= occurrences.wi d AND
did = occurrences. did
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5. Index documents using a PHP
search engine

* Examplesinclude:

* phpdig
« Sphider
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6. Index documents using a search
engine package

« Ht/dig
 Lucene
o Commercia packages
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