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PostgreSQL / PostGIS

 PostgreSQL
 The World’s Most Advanced 

OpenSource Relational Database

 PostGIS
 Spatial extension for PG
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Text in GIS ?

GIS deals with “features” = geometry + attributes

Most attributes are textual data

We focus today on some text search features in PG
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Dataset : addresses in Drôme, FR
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Lesser known PG jewels

 Standard pattern matching

 Fuzzy matching

 Trigrams

 Full text search

Collations



Standard pattern matching
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Standard pattern matching : LIKE

 LIKE or ~~ : pattern matching
 'hello' LIKE 'h_l%'  true→

 '_'  any single character→

 '%'  zero or more characters→

 ILIKE or ~~* : case insensitive

NOT LIKE / NOT ILIKE

 /!\ limited indexing
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Standard pattern matching : SIMILAR TO

 SIMILAR TO : regexp pattern matching
 'Hello' SIMILAR TO '%(H|h)%'  true→

 SQL standard definition of regular expressions ( not POSIX )

 Match entire string

 Uses '_' and '%', also |* + ? {m} {m,n} () []
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Standard pattern matching : ~ POSIX regexp

 ~ operator : Regular expression matching
 text ~ text  boolean→

 'Hello' ~ '(H|h)e.*'  true→

 POSIX regular expressions

 True if part of text matches

Other operators
 ~* : match, case insensitive

 !~ : does not match

 !~* : does not match, case insensitive

 Limitations
 Indexing as for LIKE

 Using trigram indexing can help



Fuzzy matching
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Fuzzy matching : Levenshtein

CREATE EXTENSION fuzzystrmatch;

 Levenshtein distance
 How many characters to change from one string to another

 Indexing
 No indexing possible

 combine with other means ( e.g. trigram )
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Fuzzy matching : soundex

CREATE EXTENSION fuzzystrmatch;

 soundex : sound similarity of english text
 Convert text to 4 char code

difference : number of common code #

 Specific to english text

 Indexing : use expression index
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Fuzzy matching : metaphone

CREATE EXTENSION fuzzystrmatch;

Metaphone : sound similarity of text
 Convert text to sound code

Double metaphone : sound similarity of text
 Convert text to sound code + alt code

 Better for non-english texts

 Alt code can differ according to pronounciation

 Indexing : use expression index



Trigrams
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Trigrams : pg_trgm

CREATE EXTENSION pg_trgm;

Compare text based on 3-letters decomposition

 Functions
 similarity(string, string) = <->

 word_similarity(string, string) = <<->

 strict_word_similarity(string, string) = <<<->

 True / false versions : <% % <<%

 Configurable by GCU
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Trigrams : pg_trgm
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Trigrams : indexing

GIST or GIN, GIST preferred

… using gist(text_col gist_trgm_ops);

 Trigram index also used for LIKE, ILIKE, Regexp matching !
 Including non-left anchor



Full Text Search ( FTS )
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FTS : principles

 Search documents for text given in a query
 document = any text

Core PG feature

Very flexible and customizable

All languages

 Preprocess documents for features and efficiency
 Parse documents to tokens

 Convert tokens to lexemes thanks to dictionaries
 normalize, strip stop words, synonyms…

 Store specifically for searching, allowing ranking

New types : tsvector, tsquery
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FTS : generating tsvector

Documents can be any generated text

Use generated columns to store tsvector data
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FTS : @@ operator

@@ : text matching
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FTS : @@ operator + PostGIS

@@ (FTS)

 + && ( Geometry )
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FTS : functions

 to_tsvector(config, text)  tsvector→

 to_tsquery(config, text)  tsquery→

plainto_tsquery(config, text)  tsquery→

phraseto_tsquery(config, text)  tsquery→

websearch_to_tsquery(config, text)  tsquery→

 ts_rank

 ts_rank_cd

 setweight
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FTS : build queries

 to_tsquery(config, text)  tsquery→

Query operators : 
 | : OR 'rue | chemin'

 & : AND 'rue & henri'

 ! : NOT 'rue ! henri'

 <-> : FOLLOWED BY 'rue <-> henri'

 ( ) : Grouping conditions '(rue | chemin) & henri'

 :AB : restrict to specific weight(s) 'henri:B'

 * : Prefix matching 'henri:*'
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FTS : build more queries

plainto_tsquery(config, text)  tsquery→

 Recombine all words with & (AND) operator

phraseto_tsquery(config, text)  tsquery→

 Recombine all words with <-> (FOLLOWED BY) operator

websearch_to_tsquery(config, text)  tsquery→

 Alternate syntax : “google-like”

  or, - , quoted, unquoted
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FTS : indexing

GIN index
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FTS : ranking

 ts_rank(tsvector, tsquery)  float4→

 Ranks from lexeme frequency

 ts_rank_cd(tsvector, tsquery)  float4→

 Cover density : frequency + proximity

Config & normalization options
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FTS : going further

 FTS also provides :
 Highlighting results

 Custom dictionaries

 Unaccent for special character handling

 pg_trgm use combination

 Custom parsers ( in C )



Collations
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Collation : problem

 Text ordering is complex !

 E.g. Alphabetical ordering != natural ordering
 Is 'a21' before 'a123' or after ?

 E.g. German string ordering 
 Phone book versus dictionary

 E.g. Sorting emojis ?
 Smile before cry or opposite ?
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Collation : definition

Collatable data : text, varchar, char

Collation
 Sort order

 Character classification

Granularity
 Per column

 Per operation

Available collations : libc, ICU

 Examples
 CREATE COLLATION "und-u-co-emoji-x-icu" 

(provider = icu, locale = 'und-u-co-emoji');

 SELECT name FROM names 

ORDER BY name COLLATE "de-u-co-standard-x-icu";
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Collation : some use cases

Natural sort

Diacritic characters

 Specific characters for some languages ( e.g. “ß” )

Case sensitivity
 Need icu_ext for full support
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Collation : emojis



Thank you ! Any question



 ❤️ illustrations : Sylvain Beorchia, unDraw.co, unsplash
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