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Pos{gres Agenda

e Deep Inspection
e Example
e Tips & tricks



Pogzéfé”“é FTS in Databases

OO6bIYHbIE NONCKOBbIE MaLUVHbI HE MOTYT MHAEKCUpPOBaTh 6a3bl AaHHbIX
Web-site — nutepdoeiic Kk b/,
Basbl aaHHbIX Kak YyacTb Hidden, Invisible, Dark, Deep Web

CTpaHuubl, Ha KOTOPblE HNKTO HE CCbl/1a€ETCA

javascipt, flash reHepupyemble NMHKK
OMHAPHbIA KOHTEHT



Pogza’?%é“éi FTS In Database

MONHOTEKCTOBbIN NOUCK
® HaliTu IOKYMEHTbI Y10B/IETBOPSIOLLIME 3arpoCy
® (OTCOPTMPOBATb UX B HEKOTOPOM NOpsiaKe

HaliTu JOKyMeHTbI cofepXallue Bce C/10Ba U3 3anpoca i BepHYTb UX
OTCOPTUPOBAHHBLIMW MO MOXOXECTY

Tpe6oBaHus K FTS
® nosiHasd nHrerpauusa c Cyb/
e TpaH3aKLMNOHHOCTb
* KOHKYPEHTHbIN OOCTYM
e BOCCTaHOB/1€HMe Nnocne cboeB
e online nHpekc
e KoHdurypmpyemocTb (napcepbl, cnosapu
e MaclutabnpyemocTb




o PROFESSIONAL

Pos}gres UTo Takoe [JOKyMeHT?

[MPOM3BO/IbHbIN TEKCTOBbLIA aTPUOYT
KomGuHauma TeKCTOBbIX aTpubyToOB 13 OAHOM NN pasHbIX (join) Tabnmy

Title || Abstract || Keywords || Body || Author



o PROFESSIONAL

Posigres Test Search Operators

Tpaﬂ,I/ILl,VIOHHbIe onepaunn TeEKCTOBOTO NOUCKa
( TEXT op TEXT, op - ~, ~*, LIKE, ILIKE)

=# select ’Eci.’gclle from apod where title ~* 'x-ray' limit 5;
itle

The X-Ray Moon

Vela Supernova Remnant in X-ra

Tycho's Supernova Remnant in X-ray

ASCA X-Ray Observatory

Unexpected X-rays from Comet Hyakutake

(5 rows)

=# select title from apod where title ilike '%x-ray%"' limit 5;



Pogza’?%e““é What's wrong?

HeT noanepXkn NMNMHIBUCTUKN

® YTO €CTb C/10BO ?

® YTO MHAEKcupoBaTb ?

® «HOopMasnmM3auynsa» cnoBs

® cTon-cnosa (noise-words)
HeT peneBaHTHOCTHU

® BCe AOKYMEHTbl OANHAaKOBO «IMOXOXW»
Mepas1eHHO, IOKYMEHTbI KaXKablM pa3 CKaHUPYHOTCS

B 9.3+ nosiBunacb nHaekcHas noaaepxka (pg_trgm)

select * from man_lines where man_line ~* '(?:
(?:p(?:0stgres(?:gl)?|g?sql)[sql)) (?:(?:(?:mak|us)e|dolis))";



Posigres FTS In PostgreSQL

OpenFTS — 2000, Pg as a storage

GIST index — 2000, thanks Rambler
Tsearch — 2001, contrib:no ranking
Tsearch2 — 2003, contrib:config

GIN —2006, thanks, JFG Networks

FTS — 2006, in-core, thanks, EnterpriseDB
Now — Postgres Professional

* Phrase search — PostgreSQL 9.6

* RUM index — WIP



Posigres FTS In PostgreSQL

tsvector - XPAHW/VILLIE A1 NOKYMEHTOB, ONTUMMU3NPOBAHHOE
151 Noncka

® OTCOPTUPOBAHHbLINA MaCCUB JIEKCEM
® 03MUMOHHaA nHdopmauma
® CTPYKTypHas nHcopmauus (BaXHOCTb)

tsquery - TEKCTOBbIN TUMN A4 3anpoca C JIOTNM4YeCKNMU
onepartopamu & | ! ()

MoNHOTEKCTOBbLIN onepartop: tsvector @@ tsquery
Onepartopbl @>, <@ ANA tsquery

PYHKLUM: to_tsvector, to_tsquery, plainto_tsquery, ts_lexize,

ts_debug, ts_stat, ts_ rewrite, ts_headline, ts_rank, ts_rank cd,
setwelght

NMHpeKebl: GIST, GIN



o PROFESSIONAL

Pos}gres tsvector 77?7

Tun paHHbIX B PostgreSQL, onTuMn3npoBaHHbIN
015 NMOSTHOTEKCTOBOIO Nnoucka.

=# select to tsvector('russian',
' B rpyaob cebe BOH3aeT WewHaguaTb CTONOBbIX HoXen');

to tsvector

'‘BOH3a':5 'rpyn':3 'Hox':8 'ctonoB':7 'wewHapua':o6



o PROFESSIONAL

Posjgres [lemo

# select to tsvector('a fat cat sat on a mat and at a fat rat');
to tsvector

'cat':3 'fat':2,11 'mat':7 'rat':12 'sat':4

# select plainto tsquery('a fat cat rat');
plainto tsquery

'fat' & 'cat' & 'rat'



Poggéﬁé”“é FTS In PostgreSQL

'Ae Bbinrpbiw ?

[IOKYMeHT 0bpabaTbiBaeTcs Npu MHAEKCMPOBAHUN — HE
TpaTUTCS BpeMs Ha 06paboTKy rnpu roucke.

® J[1OKYMEHT pa36|/|BaeTcsq Ha TOKEHbI C NOMOLLBLIKO NMoAKMHYaeMOoro rnapcepa
® TOKEHbI npeBpawaroTCA B JieKCeMbI C MOMOLbIO MOAK/THOHaEMbIX CﬂOBaper/ll

® 3aloMUHarTCA NO3NLNOHHAaA |/|Ho|oop|\/|au,|/|;| N BaXHOCTb J/1IeKCEMbI, NCMOJIb3YETCA
ANA PaHXNpPoBaHUA Pe3ysibTaTtoB

® CTOM-C/10BA UTHOPUPYHOTCS



OOOOOOOOOOOO

Pos}gres [loroBopuMm O

= Workflow
» KOHQQuUrypaumus

= [Tapcep
= CnoBapwu



OOOOOOOOOOOO

Pos}gres KpynHbie Ma3ku




OOOOOOOOOOOO

Posigres HO A3bIKK, 3agayn, etc

KoHdourypauuns!

e [lapcep

e CnoBapu

e KapTa cnosapen (?)



pogéaiz'oz-: KoHQourypauus

FTS koHurypauma onpenensaet
® KakoW napcep UCMnonb3yeTca A1 pa3dmnBaHNsA TEKCTA Ha
TOKEHbI
® Kakue TOKeHbl, KaKUMM cnoBapsaMn 1N B KAKOM Nopsake
obpabaTbiBaloTCH
KoHpurypauua sagaetca ¢ nomMmoubio SQL komaHa
{CREATE | ALTER | DROP} TEXT SEARCH {CONFIGURATION | DICTIONARY | PARSER}
FTS koHurypaumm MOXeT 6biTb MHOIO, NOAAEePXNUBAKOTCA CXEMbI

MHdbopmMauuna o KoHdourypaumm goctynHa B psql

\dF{,d,p}[+] [PATTERN]



po%?&s: KoHdourypaums

# \7?
\dF[+] [PATTERN] list text search configurations
\dFd[+] [PATTERN] list text search dictionaries
\dFp[+] [PATTERN] list text search parsers

\dFt[+] [PATTERN] list text search templates



Pogza?se”“é yrnc. Temnsientbl?!

Ispell — wabnoH ana cnosaps.

Habop meToanoB, HO 6€3 «daHHbIX>». Ecnmn nx
yKaxkeM — byaeT c/ioBapb.
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Pos{gres

# \dF

Schema

pg catalog
pg catalog
pg catalog
pg catalog
pg catalog
pg catalog
pg catalog
pg catalog
pg catalog
pg catalog
pg catalog
pg catalog
pg catalog
pg catalog
pg catalog
pg catalog
(16 rows)

KoHQourypauum

List of text search configurations
Description

Name

danish
dutch
english
finnish
french
german
hungarian
italian
norwegian
portuguese
romanian
russian
simple
spanish
swedish
turkish

configuration
configuration
configuration
configuration
configuration
configuration
configuration
configuration
configuration
configuration
configuration
configuration

for

danish language
dutch language
english language
finnish language
french language
german language
hungarian language
italian language
norwegian language
portuguese language
romanian language
russian language

simple configuration

configuration for spanish language
configuration for swedish language
configuration for turkish language
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Posigres KoHdourypaums

# \dF+ russian
Text search configuration "pg catalog.russian"
Parser: "pg catalog.default"”

Token | Dictionaries
_________________ U
asciihword english stem
asciiword english stem
email simple
file simple
float simple
host simple
hword russian stem

hword asciipart english stem

hword numpart simple
hword part russian_stem
int simple
numhword simple
numword simple
sfloat simple
uint simple
url simple
url path simple
version simple
word russian stem



Pogzgfsséméﬁ psql -E

# \dF+ russian
>k >k >k >k >k >k >k >k >k QUERY >k >k >k >k >k >k >k >k >k >k
SELECT c.oid, c.cfgnhame,
n.nspname,
p.prsname,
np.nspname as pnspname
FROM pg catalog.pg ts config c
LEFT JOIN pg catalog.pg namespace n ON n.oid =
c.cfgnamespace,
pg catalog.pg ts parser p
LEFT JOIN pg catalog.pg namespace np ON np.oid =
p.prsnamespace
WHERE p.oid = c.cfgparser
AND c.cfgname ~ '~(russian)$’
AND pg catalog.pg ts config is visible(c.oid)
ORDER BY 3, 2;

>k >k >k >k >k >k >k >k >k >k >k >k >k >k >k >k >k >k >k >k >k >k >k >k >k >k
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Pos}gres [lapcep

# \dFp+
Text search parser "pg catalog.default"
Method | Function | Description
_________________ I
Start parse | prsd start | (internal)
Get next token | prsd _nexttoken | (internal)
End parse | prsd _end | (internal)
Get headline | prsd headline | (internal)
Get token types | prsd lextype | (internal)

Token types for parser "pg catalog.default"

Token name | Description
asciihword Hyphenated word, all ASCII
asciiword Word, all ASCII
blank Space symbols
email Email address
entity XML entity
file File or path name
float Decimal notation
host Host

+

I

I

|

|

I

I

|

hword | Hyphenated word, all letters

hword asciipart | Hyphenated word part, all ASCII

hword numpart | Hyphenated word part, letters and digits
I
I
I
I
I
I
I
I
I
I
I
I

hword part Hyphenated word part, all letters
int Signed integer

numhword Hyphenated word, letters and digits
numwo rd Word, letters and digits

protocol Protocol head

sfloat Scientific notation

tag XML tag

uint Unsigned integer

url URL

url path URL path

version Version number

word Word, all letters

(23 rows)



Pogza’?%e““é CnoBapb

# \X
Expanded display is on.
# \dFd+ russian stem

List of text search dictionaries
[ RECORD 1 e - cmmmmmmmm e e e e e e

Schema pg catalog

Name russian stem

Template pg catalog.snowball

Init options language = 'russian', stopwords = 'russian'
Description snowball stemmer for russian language



OOOOOOOOOOOO

Posj{gres Template

# \dFt+ snowball
List of text search templates

-l RECORD 1 J-------=-=-=-=-=------
Schema pg catalog

Name snowball

Init dsnowball 1nit
Lexize dsnowball lexize
Description snowball stemmer
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Pos}gres Altering

# \h alter text search

Command: ALTER TEXT SEARCH CONFIGURATION
Description: change the definition of a text search
configuration

Syntax:
ALTER TEXT SEARCH CONFIGURATION name
ADD MAPPING FOR token type [, ... ] WITH
dictionary name [, ... ]
Command: ALTER TEXT SEARCH DICTIONARY

Description: change the definition of a text search
dictionary
Syntax:
ALTER TEXT SEARCH DICTIONARY name (
option [ = value 1 [, ... ]

)



o) PROFESSIONAL

Posj{gres Bonee nogpobHo

-

(token, token_type)

empty

ask next

. o
token next dictionary (filtering!)

unknown lexem

yes

Could be several lexemes
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Pos}gres [lapcep

[Tapcep pa3zbuBaeT TEKCT HA TOKEHHbI

=# select * from ts_token_ type('default');

tokid | alias | description
_______ o
1 | asciiword | Word, all ASCII
2 | word | Word, all letters
3 | numword | Word, letters and digits
4 | email | Email address
5 | url | URL
6 | host | Host
7 | sfloat | Scientific notation
8 | version | Version number
9 | hword numpart | Hyphenated word part, letters and digits
10 | hword part | Hyphenated word part, all letters
11 | hword_asciipart | Hyphenated word part, all ASCII
12 | blank | Space symbols
13 | tag | XML tag
14 | protocol | Protocol head
15 | numhword | Hyphenated word, letters and digits
16 | asciihword | Hyphenated word, all ASCII
17 | hword | Hyphenated word, all letters
18 | url_path | URL path
19 | file | File or path name
20 | float | Decimal notation
21 | int | Signed integer
22 | uint | Unsigned integer
23 | entity | XML entity
(23 rows)



pogéaiﬁg [Tapcep, nHTepdeNnc.

[lceBaokoa! NcesnoTnnbl!

= void* parserlInit(char* str, int length)

TokenType parserGetNextToken(void* parser, char** token,
int* tokenLength)

void parserEnd(void* parser)

LexDescr* parserGetLexemsTypes()

HeadlineParsedText* parserHeadline(
HeadlineParsedText* hpt,
List* options, TSQuery *query)
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Pos}gres Cnosapu

CnoBapb — 3TO NporpamMmma, kKotopas npuHUMaeT Ha BXO/ TOKEH U
BblJAET MacCuB JIEKCEM UM METKY, eCc/li pacno3HaHHO CTOM-C/I0BO
API no3sonseT nucatb coBapu noa pasHble 3agayn

® YKopauumBaTtb AJSINHHbIE UMpPbI

® [lpmBoANTbL BCe 0603HAYEHMA LIBETOB B OAVH BU,

e [lpmBognTb URL-1 K KAHOHMYECKOMY BUAOY

o dunbTpayms
BcTpoeHHble c/ioBapu-3arotoBku (templates) ans

e cnosapewn ispell, myspell, hunspell

e snowball stemmer

® thesaurus

® synonym

® simple
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Pos}gres Cnosapu

Cnosapb — 3T0 nporpamma !

=# select ts_lexize('intdict’, 11234567890);
ts_lexize

{112345)
=# select ts_lexize('roman', 'XIX');
ts_lexize

=# select ts_lexize('colours',"#FFFFFF');
ts_lexize
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Pos}gres CnoBapb, nHTEpdenc

void* dictInit(List *dictoptions)
- list of dictoptions actually contains list of
DefElem structures (see headers)
- returns pointer to the palloc'ed dictionary
structure

- Can be expensive (ispell)
TSLexeme* dictLexize (

void* dictData, //returned by dictinit()
char* lexeme, // not zero-terminated
int lenlexeme,

DictSubState *substate // optional



Pos{gres [Tpumep: simple
# select ts_lexize('simple’,'/TonaTAmn');
ts lexize
{nonatamu}
(1 row)
# select ts_lexize(‘russian_stem','/lonaTAmW');
ts_lexize
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Pos}gres CnoBapb, nHTEpdenc

typedef struct {

uintle nvariant;
uintle6 flags; // optional
char *lexeme;

} TSLexeme;

dictLexize returns NULL - dictionary doesn't recognize the lexeme
dictLexize returns array of TSLexeme

dast element TSLexeme->lexeme is NULL)

dictLexize returns empty array - dictionary recognizes the lexeme, but
it's a stop-word

Flags: TSL ADDPOS, TSL PREFIX, TSL FILTER
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Pos}gres CnoBapb, nHTEpdenc

SELECT ts lexize('en ispell', 'bookings');

TSLexeme array:

# nvariant flags Llexeme
0 1 0 booking
1 2 0) book

2 0 0 NULL



Po%?é‘”é ATTTIOTUHATUBHbIE A3bIKW

German, norwegian, ...
http://en.wikipedia.org/wiki/Agglutinative_language

Concatenation of words without space

Query - Fotballklubber
Document - Klubb on fotballfield

How to find document ?

Split words and build search query
'fotbalklubber' =>

' ( fotball & klubb ) | ( fot & ball & klubb )



ol PROFESSIONAL

Pos}lgres ATTNHTUHATUBHBbIE A3bIKW

Agglutinative languages have several variants of word's splitting:
Word 'foobarcom' (imaginary)

foob -a- is an affix

__ (L)

tsvector: 'bar:1 com:1 foo:1 foob:1 rcom:1'
tsquery: '(foob & rcom) | (foo & bar & com)'



Pogza’?%e““é TSLexeme->flags

Each TSLexeme describes one normalized lexeme
TSLexeme->flags is an OR-ed:
- TSL_PREFIX indicates to use prefix search for this lexeme
- TSL_ADDPOS points to parser to increase position's counter
Note: currently only thesaurus dictionary uses it
- TSL_FILTER pass modified lexeme to subsequent dictionaries



Pogzgfsséméﬁ Synonyms

cat $SHAREDIR/tsearch_data/synonym_sample.syn
postgres pgsal

postgresql  pgsal

postgre pgsal

gogle googl

Indices index*

=# create text search dictionary syn

( template=synonym,synonyms='synonym_sample’);
=# select ts_lexize('syn','indices');

ts_lexize



Pogza?se”“é Synonyms

=# create text search configuration tst ( copy = simple );
=# alter text search configuration tst alter mapping
for asciiword with syn;

=# select to_tsquery('tst','indices’);

to_tsquery

'Index":*

=# select 'indexes are very useful'::tsvector @@
to_tsquery('tst','indices’);

?column?



o) PROFESSIONAL

Pos}lgres

TSLexeme

Variant #2

_—,
*— |

Lexeme: first
Flags: O
nvariant:2

Lexeme: oobar
Flags: TSL_PREFIX | TSL_ADDPOS
nvariant;2

tsvector: 'foo:1 bar:1 first:1 oobar:2'
tsquery: '(foo & bar:*) | (first & oobar:*)'




OOOOOOOOOOOO

Posigres TSLexeme->flags

TSL_FILTER

If dictionary returns only one lexeme with
TSL_FILTER flag, then that lexeme will be used
as an input for the subsequent dictionaries in
the chain.
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Posgares  [Nlpumep: contrib/unaccent

contrib/unaccent - unaccent text search
dictionary and function to remove accents (suffix
tree, ~ 25x faster translate() solution)

1. Unaccent dictionary does nothing and returns NULL.
(lexeme 'Hotels' will be passed to the next dictionary if any)

=# select ts_lexize(‘'unaccent’,'Hotels’) is NULL;
?column?

2. Unaccent dictionary removes accent and returns 'Hotel'.
(lexeme 'Hotel' will be passed to the next dictionary if any)

=# select ts_lexize(‘'unaccent','Hotel’);
ts_lexize
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Pos}gres CnoBapb, UHTEPdENC

/*
* Struct for supporting complex dictionaries like thesaurus.
* 4th argument for dictlexize method is a pointer to this
*/

typedef struct

{
bool isend; /* in: marks for lexize info about
* text end is reached */
bool getnext; /* out: dict wants next token */
void *private state; /* internal dict state between calls with
* getnext == true */

} DictSubState;



Pogza’?%éﬁ“éi HeCKO/bKO /1eKceMm

Current lexeme




OOOOOOOOOOOO

Posigres [Tpumepbl cnoBapeit

= Simple

= CTeMMepbl

= |spell/Myspell/Hunspell
= Synonym

= contrib/dict_int

= contrib/dict_xsyn

= contrib/unaccent



Pogzgfsséméﬁ ACTPOHOMUYECKUI CNnoBapb

Dictionary with regexp support (pcre library)
# Messier objects

(M|Messier)(\s|-)?((\d){1,3}) M$3

# catalogs
(NGC|Abell|[MKN|IC|H[DHR]|JUGC|SAO|MWC)(\s|-)?((\d){1,6}[ABC]?) $1$3
(PSR|PKS)(\s|-)?([JB]?)(\d\d\d\d)\s?([+-]\d\d)\d? $1$4$5

# Surveys

OGLE(\s|-)?((1){1,3}) ogle

2MASS twomass

# Spectral lines

H(\s|-)?(alpha|betal]gamma) h$2
(Fe|Mg|Si|He|Ni)(\s|-)?((\d)I([IXV])+) $183

# GRBs

gamma\s?ray\s?burst(s?) GRB

GRB\s?(\d\d\d\d\d\d)([abcd]?) GRB$1$2



OOOOOOOOOOOO

Posigres IHOEeKCh

CoBceM 4YyTb-4yTb. [MPOCTO A/19 NOHUMAHUS.
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Pos{gres IHOEeKChI

* IHOEeKC — 3TO NONCKOBOE AepeBO, B JIMCTbAX KOTOPOro
coepXarcsa ykasaTe/in Ha 3anucu B Tabnuue

* lHoekc He coaepXXUT nHgopmaLmm o BUAMMOCTU
3anmcn (MVCC )

* IHAEeKCbI TOJ/IbKO YCKOPAIOT BbINO/IHEHME 3anpoca
(onepatopsbl,onepaHbl)

« Pe3ynbtaThl BbIOOPKM C UCNO/MNb30BaHMEM MHAEKCA
NO/MKHbI coBnagartb C nocsieaoBarte/lbHbIM CKAHOM U
unsTpaymen

* IHpekcbl moryT 6bITh partial (where price > 0.0),
functional (to_tsvector(text)), multicolumn (timestamp,
tsvector)



Posigies GiST (RD-Tree)

CurHatypa cnosa — C/10BO X3LWInpyeTca B no3muunio '1'

wl -> S1: 01000000 Document: wl w2 w3

w2 -> S2: 00010000
w3 -> S3: 10000000

CurHatypa aokymeHTa (3anpoca) — cynepnosunuymsa (bit-wise OR)
NHOMBUAYaNIbHbIX CUTHATYP
S: 11010000

dunetp bntoma (Bloom filter)

Q1: 00000001 — exact not
Q2: 01010000 - may be contained in the document, false drop

CurHatypa — HeTo4vHoe (lossy) npeacraBneHne Aok-Ta
e + fixed length, compact, + fast bit operations
® - |ossy (false drops), - saturation with #words grows



Pos}gres GIN

Query: 2 & 12
Result: 2
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Pos{gres IHOEeKChI

® GIST nHpgekc ana N3MeHaLWnxcs gaHHbIX
* ObICTPO OO6HOBMAETCH
* He 0YeHb XOPOLUO LWKanpyeTcsd
e 3aBMCUT OT KO/IMYECTBA YHUKa/IbHbIX C/10Ba
e GIN nHaekc ans apxmBHbIX Tadbnuu
e fonblie o6HoBNseTCA ( Npy BCTaBke AokymeHTa n3 1000 cnoB TpebyeTcs
caenatb 1000 updates). Gin Fast Update npobnemy cusibHO ocnabus !
e XOpOLUO WKampyetcs
e 04YeHb cNnabo 3aBUCUT OT YMCna YHUKasbHbIX C/10B
e RUM — HoBbIW nHAeKC, HacneaHuk GIN
* CunbHO GbICTPEE B MNOUCKE C paHXnpoBaHUeEM
* YMeeT A0MnOJ/IHUTESIbHbIE YC/TI0BUA



Posdgres  [MLLIEM paclunpeHne ans
MOTHOTEKCTOBOIO NOUCKa

*[lapcep

* Template (LuabnoH cnoBaps)

« CnioBapb

* KOHhurypauus
https://github.com/postgrespro/tsexample


https://github.com/postgrespro/tsexample

o PROFESSIONAL

Posggres MpocToii napcep

Pasnnyaem 2 Tmna TOKeHOB:
e CNnoBoO
Ypcno

TOKeH — 3TO HenpepbIBHbIN y4acTOK OYKB,
Lndop 1 3HAKOB «_». YNCMO — 3TO TOKEH

COCTOSILLMIA TOMBbKO N3 LMp, OCTasIbHOE —
C/10BO.



o PROFESSIONAL

Posigres [Tapcep, nHTepdeNnc.

[lceBgokoa! I'lceBaoTUNbI!

= void* parserInit(char* str, int length)

TokenType parserGetNextToken(void* parser, char** token,
int* tokenLength)

void parserEnd(void* parser)

LexDescr* parserGetlLexemsTypes()

HeadlineParsedText* parserHeadline(
HeadlineParsedText* hpt,
List* options, TSQuery *query)



Podgias Mapcep:
CIMNCOK TUIOB JiekCceM
#define WORD_TOKEN 1

#define NUMBER_TOKEN 2
#define LAST_TOKEN_NUM 2

static const char *const tok alias[] {"", "word", "number"};

static const char *const lex descr[] = {"", "Word, all
alphanumeric characters”, "Number, all digits"};

Datum sparser_lextype(PG_FUNCTION_ARGS)
{

LexDescr  *descr = (LexDescr *)
palloc(sizeof(LexDescr) * (LAST _TOKEN NUM + 1));

int i;
for (i = 1; i <= LAST_TOKEN NUM; i++)
{

descr[i - 1].lexid
descr[i - 1].alias
descr[i - 1].descr

1;
pstrdup(tok alias[i]);
pstrdup(lex_descr[i]);

}
descr[LAST_TOKEN_NUM].lexid = 0;

PG_RETURN_POINTER(descr);



Posdgras Datum

* Datum — 310 unsigned integer 4OCTaTOYHON
NNHbI, YTOBbI XpaHUTb B cebe pointer.

e JTlo6oe 3HaueHne PostgreSQL MOXeT BbITb
npmeeneHo K Tuny Datum n Hao6opoT. N8 aToro
Ncnonb3yTca Mmakpochkl DatumGet*(x) n
*GetDatum(Xx).

e 3HaUeHns, KoTopble nomelwlarTca B Datum,
MOTYT ObITb NepeaaHbl NO 3HAYEHUID, OCTaslbHble
nepegarTcs Nno ykasartersto.

* ApryMeHTbl QOYHKLUNN 1 BO3BpaLlaeMble
3HayeHuna nepegaroTca Kak Datum.



PostgreSOL callin
Pogzgres gresq g
convention version 1

» [MapameTpbl NnepeaatoTca Yepes cneuymanbHyto cTpykTypy FunctionCallinfo.
[* Standard parameter list for fmgr-compatible functions */
#define PG_FUNCTION _ARGSFunctionCallinfo fcinfo
typedef struct FunctionCallinfoData *FunctionCallinfo;
e [1na goctyna K napameTtpam 3aBefeHbl Makpocbl PG GET_ARG_*(n)
#define PG_GETARG_DATUM(n) (fcinfo->arg[n])
#define PG_GETARG _INT32(n) DatumGetint32(PG_GETARG_DATUM(N))
« [1nAa Bo3BpaLleHua pesybrara ncnosnb3yrtca Makpocbl PG RETURN_ *(x)
#define PG_RETURN_DATUM(X) return (x)
#define PG_RETURN _INT32(x) return Int32GetDatum(x)

« PG_FUNCTION_INFO_V1(funcname) ykasbiBaeT Ha ncnonb3osaHue calling
convention version 1, 6bi1 ewé version O...



Posdgias Mapcep: nHmumanmsaums

typedef struct

char  *begin;
char *end;
char  *p;

} SParserStatus;

Datum
sparser_start(PG_FUNCTION_ ARGS)

{

SParserStatus *status = (SParserStatus *)
pallocO(sizeof(SParserStatus));

status->begin = (char *) PG_GETARG_POINTER(O);
status->end = status->begin + PG_GETARG _INT32(1);
status->p = status->begin;

PG_RETURN_ POINTER(status);



Posigres [lapcep: cneayroLnm TOKeH

Datum sparser_nexttoken(PG_FUNCTION_ ARGS)

{
SParserStatus *status = (SParserStatus *) PG_GETARG_POINTER(Q);
char **t = (char **) PG_GETARG_POINTER(1);
int *tlen = (int *) PG_GETARG_POINTER(2);
bool found = false, has_nondigit = false;
while (status->p < status->end)
{

int p_len = pg mblen(status->p);

if (t_isalpha(status->p) || t_isdigit(status->p) ||
(p_len == 1 && *status->p == '_'

{

if (!t _isdigit(status->p)) has _nondigit = true;

if (!found)

{

*t = status->p;
found = true;

}

}
else if (found) break;
status->p += p_len;

;
if (found)

*tlen = status->p - *t;
if (has_nondigit) PG_RETURN_INT32(WORD_TOKEN);
else PG_RETURN_INT32(NUMBER_TOKEN);
}
else
PG_RETURN_INT32(9);



o PROFESSIONAL

Pos}gres [1lapcep: 3aBepLueHne

Datum
sparser_end(PG_FUNCTION_ARGS)
{
SParserStatus *status = (SParserStatus *)
PG_GETARG_POINTER(@);

pfree(status);
PG_RETURN_VOID();



o PROFESSIONAL

Posgares [lapcep: SQL-onpeaeneHue

CREATE OR REPLACE FUNCTION sparser start(internal, integer)
RETURNS internal AS 'MODULE PATHNAME' LANGUAGE C STRICT IMMUTABLE;

CREATE OR REPLACE FUNCTION sparser nexttoken(internal, internal,
internal)

RETURNS internal AS 'MODULE_PATHNAME' LANGUAGE C STRICT IMMUTABLE;

CREATE OR REPLACE FUNCTION sparser_end(internal)
RETURNS void AS 'MODULE_ PATHNAME' LANGUAGE C STRICT IMMUTABLE;

CREATE OR REPLACE FUNCTION sparser_lextype(internal)
RETURNS internal AS 'MODULE PATHNAME' LANGUAGE C STRICT IMMUTABLE;

CREATE TEXT SEARCH PARSER sample parser (
START = sparser_start,
GETTOKEN = sparser_nexttoken,
END = sparser_end,
LEXTYPES = sparser_lextype
)
COMMENT ON TEXT SEARCH PARSER sample_ parser
IS 'sample word parser’;



o PROFESSIONAL

Pos}gres [IpoBepsaem napcep

# SELECT * FROM ts _parse('sample parser', 'abc def 123 1xx yy3

pg _config');
tokid token

1

1 def
2 123
1 1xX
1

1

yy3 .
pg config




Poggéﬁé”“é LLlabGnoH cnoBaps

TecToBbIVi C/1I0Bapb: OTKYCbIBAEM CEPEAVHKY Y
NINHHBIX C/10B.

[lapameTpbl:

* Nbegin — CKO/1bKO CMMBOJ10B OCTaB/1IEM B
Hayane

* nend — CKOJ/IbKO CUMBOJ10B OCTaB/IA€M B KOHLe



o PROFESSIONAL

Pos}gres CnoBapb, nHTEpdenc

void* dictInit(List *dictoptions)
- list of dictoptions actually contains list of
DefElem structures (see headers)
- returns pointer to the palloc'ed dictionary
structure

- Can be expensive (ispell)
TSLexeme* dictLexize (

void* dictData, //returned by dictinit()
char* lexeme, // not zero-terminated
int lenlexeme,

DictSubState *substate // optional



o nggres L1la610H crioBaps:
MHULIMaNM3auns

Datum cutdict init(PG_FUNCTION_ARGS)

{
List *dlctoptlons = (List *) PG_GETARG_POINTER(®);
CutDict *d = (CutDict *) palloc@(sizeof(CutDict));
bool nbegin_ loaded = false,

nend_loaded = false;
ListCell  *1;
foreach(1, dictoptions)

{
DefElem *defel = (DefElem *) 1first(1l);

if (pg_strcasecmp("nbegin", defel->defname) == 0)

if (nbegin_loaded) ereport(ERROR, ...);
d->nbegin = atoi(defGetString(defel));
nbegin_loaded = true;

0)

else if (pg _strcasecmp("nend", defel->defname)

if (nend_loaded) ereport(ERROR, ...);
d->nend = atoi(defGetString(defel));
nend loaded = true;

else ereport(ERROR, ...);

}
if (!nbegin_loaded || !nend loaded) ereport(ERROR, ...);
PG_RETURN_POINTER(d);



o PROFESSIONAL

Pos}gres CnoBapb, nHTEpdenc

typedef struct {

uintle nvariant;
uintle6 flags; // optional
char *lexeme;

} TSLexeme;

dictLexize returns NULL - dictionary doesn't recognize the lexeme
dictLexize returns array of TSLexeme

dast element TSLexeme->lexeme is NULL)

dictLexize returns empty array - dictionary recognizes the lexeme, but
it's a stop-word

Flags: TSL ADDPOS, TSL PREFIX, TSL FILTER



o nggres LLlab/10H cnoBapsi:
06paboTKa TOKeHa

Datum cutdict lexize(PG_FUNCTION_ARGS)

{
CutDict *d = (CutDict *) PG_GETARG_POINTER(Q);
char *in = (char *) PG_GETARG_POINTER(1);
int32 len = PG_GETARG_INT32(2);
char *txt;
int strlen, residx = 0;
TSLexeme *res;
uintlé nvariant = 1;
res = pallocO(sizeof(TSLexeme) * 4);

txt lowerstr with len(in, len);
strlen = pg mbstrlen(txt);
if (strlen <= d->nbegin + d->nend)

res[residx].nvariant
res[residx++].lexeme
nvariant++;

nvariant;
txt;



PodYiiaa LLla6n0oH cnoBaps:
06paboTKa TOKeHa

if (strlen > d->nbegin)

1 .
int 1;
char  *p = txt;
for (1 = 0; i < d->nbegin; i++)

p += pg_mblen(p);
res[residx].nvariant = nvariant;
res[residx++].lexeme = pnstrdup(txt, p - txt);

}
if (strlen > d->nend)
{
int i;
char  *p = txt;
for (1 = 9; 1 < strlen - d->nend; i++)

p += pg_mblen(p);
res[residx].nvariant = nvariant;
res[residx++].lexeme = pstrdup(p);

}

PG_RETURN_POINTER(res);



Poddgias LLlabs10H cnoBap4:
SQL-onpeneneHune

CREATE OR REPLACE FUNCTION cutdict init(internal)
RETURNS internal AS 'MODULE_PATHNAME' LANGUAGE C STRICT IMMUTABLE;

CREATE OR REPLACE FUNCTION cutdict lexize(internal,
internal, internal, internal)

RETURNS internal AS 'MODULE_PATHNAME' LANGUAGE C STRICT IMMUTABLE;

CREATE TEXT SEARCH TEMPLATE cutdict (
INIT = cutdict init,
LEXIZE = cutdict lexize

E

COMMENT ON TEXT SEARCH TEMPLATE cutdict IS 'cut dictionary:
lowercase and keep only beginning and ending of long words';



o PROFESSIONAL

Pos{gres

CnoBapb 1 KOHUrypaums

CREATE TEXT SEARCH DICTIONARY cut3 (

TEMPLATE

nbegin
nend =

)5

cutdict,

COMMENT ON TEXT SEARCH DICTIONARY cut3 IS

'cut dictionary with nbegin = nend = 3';

CREATE TEXT SEARCH CONFIGURATION sample (
PARSER = "sample parser”

)5

ALTER TEXT SEARCH CONFIGURATION sample
ADD MAPPING FOR word WITH cut3;

ALTER TEXT SEARCH CONFIGURATION sample
ADD MAPPING FOR number WITH simple;

COMMENT ON TEXT SEARCH CONFIGURATION sample IS 'sample
configuration';



Po%é?é”% [poBepsiem

# SELECT * FROM to tsvector('sample', 'longlonglongword');
to_tsvector

"lon':1 'ord':1

# SELECT * FROM to _tsquery('sample', 'longword');
to_tsquery

"lon' & 'ord'

# SELECT to_tsvector('sample', 'longlonglongword') @@
to_tsquery('sample’, 'longword');
?column?



Halll 3KCTeHLIeH rotos!




o PROFESSIONAL

Pos{gres Tips and Tricks 1

Result of to_tsquery() can't be used as a cache key,
since to_tsquery() does preserve an order,
which isn't good for cacheing.

Little function helps:

CREATE OR REPLACE FUNCTION stable ts query(tsquery)
RETURNS tsquery AS

$$
SELECT ts rewrite( $1 , 'dummy word', ‘'dummy word');

$$
LANGUAGE SQL RETURNS NULL ON NULL INPUT IMMUTABLE;

Note: Remember about text search
configuraton to have really good cache key !



o PROFESSIONAL

Pos{gres Tips and Tricks 2

How to find documents, which contain emails ?

CREATE OR REPLACE FUNCTION document token types(text)
RETURNS text AS

$$

SELECT ARRAY (
SELECT
DISTINCT alias
FROM
ts token type('default') AS tt,
ts parse('default', $1) AS tp
WHERE
tt.tokid = tp.tokid
) ;
$$ LANGUAGE SQL immutable;



o PROFESSIONAL

Pos{gres Tips and Tricks 2

=# SELECT document token types(title) FROM papers
LIMIT 10;
document token types
{asciihword,asciiword,blank,hword asciipart}
{asciiword,blank}
{asciiword,blank}
{asciiword,blank}
{asciiword,blank}
{asciiword, blank, float,host}
{asciiword,blank}
{asciihword,asciiword,blank,hword asciipart,int,numword,uint}
{asciiword,blank}
{asciiword,blank}
(10 rows)

CREATE INDEX fts types idx ON papers USING
gin( document token types (title) );



o PROFESSIONAL

Pos{gres Tips and Tricks 2

How to find documents, which contain emails ?

SELECT comment FROM papers
WHERE document token types(title) && '{email}’';

The list of available token types:

SELECT * FROM ts token type('default');



o PROFESSIONAL

Pos{gres Tips and Tricks 3

CREATE OR REPLACE FUNCTION ts stat(tsvector, OUT word text,
OUT ndoc integer, OUT nentry integer)
RETURNS SETOF record AS $%
SELECT ts stat('SELECT ' || quote literal( $1::text )
|| '::tsvector');
$$ LANGUAGE SQL RETURNS NULL ON NULL INPUT IMMUTABLE;

SELECT 1d, (ts stat(fts)).* FROM apod WHERE 1d=1;
id word ndoc | nentry

two



o PROFESSIONAL

Pos{gres Tips and Tricks 4

One expected true here, but result is disappointing false

=# select to_tsquery(‘'ob_1'/inferences’) @@
to_tsvector('ob_1'/'inference’);
?column?

Use ts debug() to understand the problem

‘inferences':
{french ispell, french stem} | french_stem | {inferent}

‘inference’:
{french ispell, french stem} | french_ispell | {inference}



Poggéﬁé”“é Tips and Tricks 4

Use synonym dictionary as a first dictionary
{synonym,french_ispell,french_stem}
with rule 'inferences inference’
® Don't forget to reindex !
Use ts rewrite()
e Don't need to reindex



o PROFESSIONAL

Pos}gres Tips and Tricks 5

Use functional index (GIST or GIN)
® no ranking, use other ordering

create index gin text idx on test using gin (
( coalesce(to tsvector(title),'') || coalesce(to tsvector(body),'"') )

);

apod=# select title from test where
(coalesce(to tsvector(title),'') || coalesce(to tsvector(body),'') ) @@
to tsquery('supernovae') order by sdate desc limit 10;



pogéaiﬁg Tips and Tricks 5

ts_headline() dpyHkumMa megneHHas — ncnonb3lynte subselect

| ‘ 790 times
select id,ts_headline(body,q),ts_rank(fts,q) as rank

from apod, to tsquery('stars') q
where fts @@ g order by rank desc limit 10;

, | 10 times !
Time: 723.634 ms IS
select id,ts headline(body,q),ts rank from (
select 1id,body,q, rank(fts,q) as rank from apod,
to tsquery('stars') g
where fts @@ g order by rank desc limit 10
) as foo;

Time: 21.846 ms

=#select count(*)from apod where fts @@ to tsquery('stars');
count

. o e



o PROFESSIONAL

Pos{gres Tips and Tricks 6

NI3meHeHue 3anpoca online
® pacluMpeHne 3anpoca
e cuHoHUMbI ( new york => Gottham, Big Apple, ...)
o CyXeHue 3anpoca
* Kypck => nogsoaHasa nogka Kypck
[Toxo)ke Ha cnoBapb Te3aypyc (CUHOHUMOB), HO He TpebyeT

nepenHaeKkcaumnm



o PROFESSIONAL

Pos{gres Tips and Tricks 7

Ecnn He Hy)XHa peneBaHTHOCTb, TO NMNo3nLMOHHasA
NHPopMaLNA HE HY)XHA — MOXXHO UMETb Tab/Mn4uKy CU/IbHO
MeHbLle !

postgres=# select to_tsvector('wl w3 wl w3');
to_tsvector

'wl':1,3 'w3':2,4
(1 row)

Time: 0.268 ms
postgres=# select strip(to_tsvector('wl w3 wl w3'));
strip



o PROFESSIONAL

Pos{gres

Tips and Tricks 8

gin_stat() vs ts_stat()

=# select * into stat from ts stat('select fts from papers')
desc, nentry desc,word;

order by ndoc

...wait.... 68704,182 ms

=# SELECT a.word, b.ndoc as exact, a.estimation as estimation,

round ( (a.estimation-b.ndoc)*100.0/a.estimation,2)|]|'%"'" as error
FROM (SELECT * FROM gin stat('gin x idx') as t(word text, estimation int)
order by estimation desc limit 5 ) as a, stat b
WHERE a.word = b.word;
word | exact | estimation | error
———————— e e
page | 340430 | 340858 | 0.13%
figur | 240104 | 240366 | 0.11%
use | 147132 | 148022 | 0.60%
model | 133444 | 134442 | 0.74%
result | 128977 | 129010 | 0.03%
(5 rows)
Time: 550.562 ms



o PROFESSIONAL

Pos{gres Tips and Tricks 8

Gevel extension — GIST/GIN indexes explorer

(http://www.sal.msu.su/~megera/wiki/Gevel)

Fast — uses only GIN index (no table access)

Approximated — no table access, which contains visibility information, approx. for long
posting lists

For mostly read-only data error is small



Poggéﬁé”“é Tips and Tricks 9

He TO/IbKO NO/THOTEKCT, HO U

" /IHanekcupoBaHue shared libraries
= [eHbl/TeHOM

= XMnyeckme coeimHeHuns

T.e. yHUBEpPCa/IbHbIA MEXaHM3M pacLLUMbaHns Ha
noanocnefoBaTe/lbHOCTU U X MOUCK



ol PROFESSIONAL

Pos{gres

www.postgrespro.ru
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