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Epyaoia

O&pa: 2xedlaopoc Kat vAomoilnon evoc cuotipatoc avalntnong mAnpodopiog
OXETLKEG LLE TALVLIEC.

Bripna 1: Anpoupyia cuAAoyn¢ (corpus) amo oxetka apBbpa.

Brina 2: YAomoinon pog unxavrn avolitnong autwy Twv apbpwv.

JUYKEKPLUEVAL:

= O xpnotnc Ba BEtel epwTApOTA.

= To ovotnua Ba enotpedel Ta cuvadn UE To epwTtnUa ApBpa TS cUANOYNC
oac o€ dlataén pe Baon tn cuvadELO TOUG LE TO EPWTNLAL.

Mo tnv uvlomoinon, Ba xpnoiuomowote tn PBLBA0ONRKn Lucene



ALOOLKOOTLKAL

Kara)\nKrLKeq Huepopnviec
Noapaokeun 15 Antpthiou 2022, Zuvtoun neplypadn oxedlacpol kot GUAAOYN
dedopEvwy
= [apaokeun 27 Mailov 2022, Napadoon epyaociag
= TeAeutaia eBdopdada tou Mdiou, Mpodopikn EEETaon epyaoiag
OL KATAANKTLKEG NUEPOMNVLEG lval auoTnpEg, dev yivovtal OEKTEC apyOTIOPNUEVEC
MoPAdOCELG AOKNOEWV

Noapadoon pEow ecourse

=  Telwkn epyaocio oto github
= 5-10’ zoom video

= H epyaoia pmopei va yivel o opadeC EwWG 2 ATOUWV.
* H epyaoia petpael og moocooto 50% oto Babuod cag oto pabnua.
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Eloaywyn

APACHE

~NLUCENE

Open source search software

Lucene Core provides Java-based indexing and search as well
as spellchecking, hit highlighting and advanced
analysis/tokenization capabilities

Let you add search to your application, not a complete search
system by itself -- software library not an application

Written by Doug Cutting



Eloaywyn

= Used by LinkedIn, Twitter, Netflix, Oracle, ...
= and many more (see http://wiki.apache.org/lucene-
java/PoweredBy)

* Ports/integrations to other languages
= C/C++, CH#, Ruby, Perl, PHP

= PyLucene: a Python port of the Core project
= Allows use of Lucene's text indexing and searching capabilities

from Python. It is APl compatible with Java Lucene version
8.11.0 as of December 15th, 2021.


http://wiki.apache.org/lucene-java/PoweredBy

Mrmopeite va tnv kateBaocete amno

http://lucene.apache.org/core/



Some features (indexing)

Scalable, high-performance indexing

= over 800GB/hour on modern hardware

= small RAM requirements -- only 1IMB heap

= ncremental indexing as fast as batch indexing

" index size roughly 20-30% the size of text indexed



Some features (search)

Powerful, accurate and efficient search algorithms

= ranked searching -- best results returned first

= many powerful query types: phrase queries, wildcard queries, proximity queries,
range queries and more

= fielded searching (e.g. title, author, contents)

= nearest-neighbor search for high-dimensionality vectors

= sorting by any field

®" multiple-index searching with merged results

= allows simultaneous update and searching

= flexible faceting, highlighting, joins and result grouping

= fast, memory-efficient and typo-tolerant suggesters

= pluggable ranking models, including the Vector Space Model and Okapi BM25

= configurable storage engine (codecs)

= Cross-Platform Solution
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http://en.wikipedia.org/wiki/Vector_Space_Model
http://en.wikipedia.org/wiki/Okapi_BM25

>TOYOC TNC mapouvaoioonc:
UVTIOMN ELoaywyn

Meploocotepec tAnpodopiec (Mpoooxn KATOL CTOLXEL

avadepovtal o€ aAlotepn €kdoaon)
= http://www.lucenetutorial.com/

https://www.manning.com/books/lucene-in-action-second-edition

" Lucene 9.1.0 demo API (recommended for more up-to-date code
examples)
= offers simple example code to show the features of Lucene
= https://lucene.apache.org/core/9 1 0/demo/index.html
= Mropeite va XpnoLUomoleiloTe taAalotepn version av O€Aete
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http://www.lucenetutorial.com/
https://www.manning.com/books/lucene-in-action-second-edition
https://lucene.apache.org/core/9_1_0/demo/index.html
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Baolkec evvolec: document

The unit of search and index.

Indexing involves adding Documents to an
IndexWriter.

Searching involves retrieving Documents from an
index via an IndexSearcher.

A document consists of one or more Fields
= A Field is a name-value pair.
example: title, body or metadata (creation time,
etc)
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Baowkec evvolec: Fields

=  You have to translate raw content into Fields

= Search a field using <field-name:term>,
= e.g., title:lucene



Baowkec evvolec: index

" Indexing in Lucene
1. Create documents comprising of one
or more Fields
2. Add these Documents to an
IndexWriter.




Baolkec evvolec: search

Searching requires an index to have already been built.
" |tinvolves
1. Create a Query (usually via a QueryParser) and
2. Handle this Query to an IndexSearcher, which returns a

list of Hits.

= The Lucene query language allows the user to specify

which field(s) to search on,
which fields to give more weight to (boosting),

the ability to perform boolean queries (AND, OR, NOT)
and

other functionality.

16



Lucene in a search system:
index



Steps
1.

2.
3.
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Lucene in a search system: index
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Step 1: Acquire and build content

Not supported by core Lucid

Collection depending on type may require:

= Crawler or spiders (web)
= Specific APIs provided by the application (e.g., Twitter, FourSquare, imdb)

= Scrapping
= Complex software if scattered at various location, etc

Complex documents (e.g., XML, JSON, relational databases, pptx etc)

Tika the Apache Tika™ toolkit detects and extracts metadata and text from over a

thousand different file types (such as PPT, XLS, and PDF)
http://tika.apache.org/



Step 1: Acquire and build content

Solr high performance search server built using Lucene Core, with XML/HTTP and

JSON/Python/Ruby APIs, hit highlighting, faceted search, caching, replication, and a web

admin interface.
https://solr.apache.org/

Competitor: Elasticsearch

OpenNLP library is a machine learning based toolkit for the processing of natural
language text. It supports the most common NLP tasks, such as tokenization, sentence
segmentation, part-of-speech tagging, named entity extraction, chunking, parsing, and

coreference resolution
https://opennlp.apache.org/



https://solr.apache.org/
https://opennlp.apache.org/

Step 2:Build Documents

Create documents by adding fields

Fields may be
" indexed or not

" Indexed fields may or may not be analyzed (i.e., tokenized
with an Analyzer)

=" Non-analyzed fields view the entire value as a single
token (useful for URLs, paths, dates, social security
numbers, ...)

= stored or not
= Useful for fields that you’d like to display to users

= Optionally store term vectors and other options such as
positional indexes



Step 2:Build Documents

Create documents by adding fields

Step 1 - Create a method to get a Lucene document from a text file.

Step 2 - Create various fields which are key value pairs containing keys as
names and values as contents to be indexed.

Step 3 - Set field to be analyzed or not, stored or not

Step 4 - Add the newly-created fields to the document object and return it to
the caller method.



Step 2:Build Documents

private Document getDocument(File file) throws IOException {

Document document = new Document();

//index file contents

Field contentField = new Field(LuceneConstants. CONTENTS,
new FileReader(file))

//index file name

Field fileNameField = new Field(LuceneConstants.FILE_NAME, file.getName(), Field.Store.YES,Field.Index.NOT_ANALYZED);

//index file path
Field filePathField = new Field(LuceneConstants.FILE_PATH, file.getCanonicalPath(), Field.Store.YES,Field.Index.NOT_ANALYZED);

document.add(contentField);
document.add(fileNameField);

document.add(filePathField);

return document;

}



Step 3:analyze and index

Create an IndexWriter and add documents to it with addDocument();



Core indexing classes

=" Analyzer
= Extracts tokens from a text stream

=" IndexWriter
= create a new index, open an existing index, and
" add, remove, or update documents in an index

= Directory
= Abstract class that represents the location of an index



Analyzer analyzer = new StandardAnalyzer();

// INDEX: Store the index in memory: (yia tnv epyacio 9a to anodnkevote oto Sioko — Ga SnutoupynUVel uta popd

otnv apxr)

Directory directory = new RAMDirectory();

// To store an index on disk, use this instead:

// Directory directory = FSDirectory.open("/tmp/testindex");
IndexWriterConfig config = new IndexWriterConfig(analyzer);
IndexWriter iwriter = new IndexWriter(directory, config);
Document doc = new Document();

String text = "This is the text to be indexed.";

doc.add(new Field("fieldname", text, TextField. TYPE_STORED));
iwriteraddDocument(doc);

iwriter.close();

// SEARCH: Now search the index:
DirectoryReader ireader = DirectoryReader.open(directory);
IndexSearcher isearcher = new IndexSearcher(ireader);
// Parse a simple query that searches for "text":
QueryParser parser = new QueryParser("fieldname", analyzer);
Query query = parser.parse("text");
ScoreDoc[] hits = isearcher.search(query, null, 1000).scoreDocs;
// Iterate through the results:
for (inti=0; i< hits.length; i++) {
Document hitDoc = isearcher.doc(hits[i].doc);
}
ireader.close();
directory.close();
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Using Fi1eld options

NOT_ANALYZED Identifiers,
telephone/SSNs, URLs,
dates, ...

ANALYZED YES WITH_POSITIONS_OFFSETS Title, abstract

ANALYZED NO WITH_POSITIONS_OFFSETS Body

NO YES NO Document type, DB keys

(if not used for searching)

NOT_ANALYZED NO NO Hidden keywords



Analyzers

Tokenizes the input text

* Common Analyzers

* WhitespaceAnalyzer
Splits tokens on whitespace

* SimpleAnalyzer
Splits tokens on non-letters, and then lowercases

* StopAnalyzer
Same as SimpleAnalyzer, but also removes stop words

* StandardAnalyzer
Most sophisticated analyzer that knows about certain token types,
lowercases, removes stop words, ...



Analysis examples

“The quick brown fox jumped over the lazy dog”

* WhitespaceAnalyzer
* [The] [quick] [brown] [fox] [jumped] [over] [the] [lazy] [dog]

* SimpleAnalyzer
* [the] [quick] [brown] [fox] [jumped] [over] [the] [lazy] [dog]

* StopAnalyzer
* [quick] [brown] [fox] [jumped] [over] [lazy] [dog]

* StandardAnalyzer
* [quick] [brown] [fox] [jumped] [over] [lazy] [dog]



More analysis examples

* “XY&Z Corporation — xyz@example.com”

* WhitespaceAnalyzer
* [XY&Z] [Corporation] [-] [xyz@example.com]

* SimpleAnalyzer

* [xy] [z] [corporation] [xyz] [example] [com]
* StopAnalyzer

* [xy] [z] [corporation] [xyz] [example] [com]

* StandardAnalyzer
* [xy&z] [corporation] [xyz@example.com]



Lucene in a search system: search
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Lucene in a search system: search
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Search User Interface (Ul)

No default search Ul, but many useful modules

General instructions
= Simple (do not present a lot of options in the first page)
search box better than 2-step process
= Result presentation is very important
= highlight matches
= make sort order clear, etc



Core searching classes

= QueryParser
= Parses a textual representation of a query into a Query instance

= Constructed with an analyzer used to interpret query text in the same
way as the documents are interpreted

= Query
= Contains the results from the QueryParser which is passed to the
searcher

= Abstract query class
= Concrete subclasses represent specific types of queries, e.g., matching
terms in fields, boolean queries, phrase queries, ...
" IndexSearcher
= Central class that exposes several search methods on an index
= Returns TopDocs with max n hits



Analyzer analyzer = new StandardAnalyzer();

//INDEX: Store the index in memory: (yio tnv epyacio Sa to armodnkevote oto Sdloko — Ga Snutouvpyndel uia popd

otnv apxn))
Directory directory = new RAMDirectory();

// To store an index on disk, use this instead:

// Directory directory = FSDirectory.open("/tmp/testindex");
IndexWriterConfig config = new IndexWriterConfig(analyzer);
IndexWriter iwriter = new IndexWriter(directory, config);
Document doc = new Document();

String text = "This is the text to be indexed.";

doc.add(new Field("fieldname", text, TextField. TYPE_STORED));
iwriteraddDocument(doc);

iwriter.close();

// QUERY: Now search the index:
DirectoryReader ireader = DirectoryReader.open(directory);
IndexSearcher isearcher = new IndexSearcher(ireader);
// Parse a simple query that searches for "text":
QueryParser parser = new QueryParser("fieldname", analyzer);
Query query = parser.parse("text");
ScoreDoc[] hits = isearcher.search(query, null, 1000).scoreDocs;
// Iterate through the results:
for (inti=0; i< hits.length; i++) {
Document hitDoc = isearcher.doc(hits[i].doc);
}
ireader.close();
directory.close();
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QueryParser syntax examples

java Contains the term java in the default field

java junit Contains the term java or junit or both in the default field (the default
java OR junit operator can be changed to AND)

+java +junit Contains both java and junit in the default field

java AND junit

title:ant Contains the term ant in the title field

title:extreme - subject:sports Contains extreme in the title and not sports in subject
(agile OR extreme) AND java Boolean expression matches

title:”junit in action” Phrase matches in title

title:”junit action”~5 Proximity matches (within 5) in title

java* Wildcard matches

java™ Fuzzy matches

lastmodified:[1/1/09 TO 12/31/09] Range matches



Scoring

* Scoring function uses basic tf-idf scoring with
* Programmable boost values for certain fields in documents
* Length normalization
* Boosts for documents containing more of the query terms

* IndexSearcher provides a method that explains the scoring of a
document



summary

To use Lucene

1. Create Documents by adding Fields;
2. Create an IndexWriter and add documents to it with addDocument();

3. Call QueryParser.parse() to build a query from a string; and
4. Create an IndexSearcher and pass the query to its search() method.
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https://lucene.apache.org/core/7_2_1/core/org/apache/lucene/document/Document.html
https://lucene.apache.org/core/7_2_1/core/org/apache/lucene/document/Field.html
https://lucene.apache.org/core/7_2_1/core/org/apache/lucene/index/IndexWriter.html
https://lucene.apache.org/core/7_2_1/core/org/apache/lucene/index/IndexWriter.html#addDocument-java.lang.Iterable-
https://lucene.apache.org/core/7_2_1/queryparser/org/apache/lucene/queryparser/classic/QueryParserBase.htmlparse(java.lang.String)
https://lucene.apache.org/core/7_2_1/core/org/apache/lucene/search/IndexSearcher.html
https://lucene.apache.org/core/7_2_1/core/org/apache/lucene/search/IndexSearcher.html#search-org.apache.lucene.search.Query-int-

Summary: Lucene API packages

org.apache.lucene.analysis defines an abstract Analyzer API for converting text from
a Reader into a TokenStream, an enumeration of token Attributes.
org.apache.lucene.document provides a simple Document class. A Document is
simply a set of named Fields, whose values may be strings or instances of Reader.
org.apache.lucene.index provides two primary classes: IndexWriter, which creates
and adds documents to indices; and IndexReader, which accesses the data in the
index.

org.apache.lucene.store defines an abstract class for storing persistent data, the
Directory, which is a collection of named files written by an IndexOutput and read by
an Indexinput. Multiple implementations are provided, including FSDirectory, which
uses a file system directory to store files, and RAMDirectory which implements files
as memory-resident data structures.
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Summary: Lucene API packages

= org.apache.lucene.search provides
= data structures to represent queries (ie TermQuery for individual words,
PhraseQuery for phrases, and BooleanQuery for boolean combinations of

queries) and
= the IndexSearcher which turns queries into TopDocs.
= A number of QueryParsers are provided for producing query structures from

strings or xml.

provides an abstraction over the encoding and decoding
of the inverted index structure, as well as different implementations that can be

chosen depending upon application needs.
contains a few handy data structures and util classes, ie

FixedBitSet and PriorityQueue.
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Epyaoia

O&pa: 2xedlaopoc Kat vAomoilnon evoc cuotipatoc avalntnong mAnpodopiog
OXETLKEG LLE TALVLIEC.

Bripna 1: Anpoupyia cuAAoyn¢ (corpus) amo oxetka apBbpa.

Brina 2: YAomoinon pog unxavrn avolitnong autwy Twv apbpwv.

JUYKEKPLUEVAL:

= O xpnotnc Ba BEtel epwTApOTA.

= To ovotnua Ba enotpedel Ta cuvadn UE To epwTtnUa ApBpa TS cUANOYNC
oac o€ dlataén pe Baon tn cuvadELO TOUG LE TO EPWTNLAL.

Mo tnv uvlomoinon, Ba xpnoiuomowote tn PBLBA0ONRKn Lucene
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AedopEva yLo TALVLIEC

Exete MOAAEC eTULAOYEC

= ‘Etolpuec cuAAoyEc

" EmAeypeva apBpa amo to web (ry wikipedia,
imdb, etc)

= Amo social media (twitter, reddit)



AeboUEV VLA TALVIEC: ETOLUEC CUANOYEC

H Alota elvail evOELKTLKN, UTIAPXOUV TIAPa TIOAAEC TtNYEG, O€
XPELALETOL VO XPNOLUOTIOLELOTE KATTOLOL OTTO TLC TIOLP OLKOTW

https://www.kaggle.com/datasets/shivamb/netflix-shows
= Aegbopeva ya shows tou netflix
= 12 nebia yia kaBe show

» Kpateiote onwaodnmnote to nedio description

https://www.kaggle.com/datasets/sankhal1998/tmdb-top-

10000-popular-movies-dataset
= 10000 1o dnpodAeic Tawvieg
= 6 rnebia ylo KaBe tavia
" Kpateiote onwaodnmnote to nedio overview
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https://www.kaggle.com/datasets/sankha1998/tmdb-top-10000-popular-movies-dataset
https://www.kaggle.com/datasets/shivamb/netflix-shows

AeboUEV VLA TALVIEC: ETOLUEC CUANOYEC

http://www.cs.cmu.edu/~ark/personas/
NepiAnyn tng mAokAC (armod tn Wikipedia) + petadebopéva
~42000 touwvieg

https://www.kaggle.com/datasets/jrobischon/wikipedia-movie-plots
Noapopolo dataset, ~35000 tawvieg ano tn Wikipedia
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http://www.cs.cmu.edu/~ark/personas/
https://www.kaggle.com/datasets/jrobischon/wikipedia-movie-plots

Aedopeva yLa talviec: ocuAoyn ano web

Mropeite va ouAEéeTe Ta SLIkA oo dedopeva

Mo mapadetypo ano tn wikipedia — xpnowuomnoleiote to search
ylo va Bpeite ta oxetika apBpa
'H oo to imdb

Scraping pe xpnion Beautiful Soup

https://www.crummy.com/software/BeautifulSoup/bs4/doc/
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https://www.crummy.com/software/BeautifulSoup/bs4/doc/

Aedopeva yla tawviec: ocuAoyn amo social
media

Napexouv API

= Reddit
= 1.YX., https://www.reddit.com/r/movies/
= Twitter



Epyvaola

2uAdovyn eyypadwv (corpus). ApxLka, pEmeL va cUAAEEETE Ta Eyypada rou Ba
aroteAoUV tn cuAloyn cac. To eyypada cag Ba eival Eyypado OXETIKA LLE
TOLWVIEC ] OELPEC.

Mrtopeite va KATOOKEUAOETE T cUAAoyN armo Tta apBpa Pe OTOLO TPOTIO
BEAETE, OTIWG VO XPNOLUOTIOLELOTE ETOLUEG CUANOYEC eyypadwy, N va
kKateBaoete otooeAidec (m.X., Ue scrapping), n vo cUAAEEETE SNUOOLEVOELG
armo Kowwvika diktua. Ta Eyypada Ba mpEMEL amapaitnTa va TEPLEXOUV
Kelpevo.

H ouAloyn mpémnel va meplhapBavel touAaytotov 500 gyypada otnv
nepintwon apBpwv kat 2.000 eyypada oTnV MEPUTTWON CUVTOUWY KELUEVWV
Ao KoWwwvVIKA diktua.




Epyvaola

AvAaAuon KEMEVOU Kol KATOLOKEUN evpetnpiov. H Lucene
nopexeL tn duvatotnta yla stemming, amaloidpn stop words,
ETIEKTOON OCUVWVU LWV, KATTL.

Entlong, kamoleg Asttoupyieg, onwc n 610pbwon TtumoypadLkwv
AoBwv, N n eMEKTAON AKPWVUUWVY, UTTOPOUV VL Yivouv
EVOAANQKTLKO KOTA TN SLapkeLla tn¢ avalntnong (tpomomowvTog
TO EpWTNMA).

Ertide€te 1o €60C TNC avaAuvoncg ou Bewpeite kKAtaAAnAo Ko
e&nyeilote TNV emloyn ooc.



Epyvaola

Avalntnon. To cuotnua cag Ba mpEmel va urtootnpilel avalntnon
geyypadwv pe Ae€eLc KAELOLAL.

EmunpooBeta, Oa mpemel

(1) Na urtootnpilel kot AN 0N epwTtNOEWY, yla tapadetypa
avalntnon nebiov, dnAadn, tnv EudAVION OPWV OE CUYKEKPLUEVAL
niedia (ry. otov titho).

(2) Na dtatnpetl mAnpodopia yia tnv Lotopia twv avalntnoswvy.
XpNOLUOTIOLELOTE AUTHV TNV TTANPOodOopLa YLOL VO TIPOTELVETE
EVOAANQKTLKO EpWTAMOTA.



Epyvaola

MNapovoiaon AnoteAeopatwv. To cUoTNUA cag Oa MpEMeL va
napouoLalel Ta amoteAsopata o dtataén pe faon tn cuvadela
TOUC LE TO EPWTNHAL.

EmunpooBeta, Oa npemel

(1) Na mapouotalel ta amoteAeopata ava 10, pe Suvatotnta oto
XPNOTN VO TIPOXWPNOEL OTA EMOUEVAL.

(2) Ot Ag€eLc kKAeLldLa va tapoucLlal{oviolL TOVIOUEVEC OTO
QTOTEAEC QL.

(3) Na mapexet dSuvatotnta avadlatoénc TwV OMOTEAECUATWY E
KATIOLo AAAO KPLTAPLO OTIWC N NUEpounVvia, n BabuoAoyia, KA.



Epyvaola

®aon 1:

AUo otoyol:

(1) Anutoupyia tng cuAAoyn¢

(1a) Ao T Oa amoteAeitatl n cuAAoyn cag

(1B) Malepa evog LkavormolnTtkoU TTooooToU TwV YypAdwV TNG
oUAAOYNG

(2) Apxiko¢ Bnuata uAoroinong

(2a) Eykatdotaon Lucene

(2b) ApxKOC oXeOLAOUOC

Tt Ba mopadwoete:

link otn github oeAida mou Ba repLExeL

(1) Nepypadn tnc cuANOYNC Kal Karola amo to dedopeva

(2) Muwa oUvtoun (1-2 oeAidec) apyikn meplypodr TOU CUCTAUOTOC



Epyvaola

daon 2:
2 TOXOC:
OAokARpwaon Tne Epyaoiog

Ti Oa napadwoete

(otn github oeAiba)

MNepypadn tng epyaociag (keipevo)
Mnyoioc Kwdkog

5’-10’ video (demo)
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EpwtnoeLc;



