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Y PostgreSAL and me
PostgreSQAL & FA

Some my
patches are
merged

WSOy FRY—TSNTLD




oy

Patches
INY F

= BUG #13840: pg_dump

generates unloadable SQL
pg_dumpHM) R NP TEFEULSALZENT B

= BUG #14160: DROP ACCESS
METHOD IF EXISTS isn't impl.

DROP ACCESS METHOD IF EXISTSHVZEIZE 41 TULVELY

They are found while

developing PGroonga
5 55PGroongaBAFPICRDIFZRE
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PGroonga dev style
PGroonga®DBFER Y 1 IV

" When there are problems in
related projects including
PostgreSQL

PostgreSALZEZSTRIE IO = 0 NCRABN G - 12158

=We fix these problems in these
projects instead of choosing

workaround in PGroonga
PGroongaffll TRIEE T DD TlF7x<
BETO0VI0 NS CRBEEET

PGroonga - Make PostgreSQL fast full text search platform for all languages! Powered by Rabbit 2.2.0
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PostgreSQL and FTS
PostgreSOL & €3

" PostgreSQL has out-of-the-

box full text search feature
PostgreSQLIC [FHIADEIIRRILEEN S D

= |t has some problems...
272, W DHBEN BB

=We fixed them by PGroonga
PGroongaZHE T AL CEFNoDEBEEIEL

" instead of fixing PostgreSQL
PostgreSALZ(EIET DD TIFIZL T

PGroonga - Make PostgreSQL fast full text search platform for all languages! Powered by Rabbit 2.2.0



Ly Because. . .
T

1. Qur approach is different
from PostgreSQL's approach

PGroonga®¥> L) /5 (dPostgreSALDOP Y F L IES

2. PG provides plugin system

PostgreSALIZ 7S T4 VDA ZERELTULS

* Implementing as a plugin is

PostgreSQL way!
TS504 2 TDOEE(FPostgreSALS LLVPUW A !

PGroonga - Make PostgreSQL fast full text search platform for all languages! Powered by Rabbit 2.2.0
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PG FTS problem
PostgreSGL@%SUﬁ?O)F'i%

Many langs aren't supported
HR—BMLUTULWEWSEEN < TADD

me. g : Asian languages
Bl : 7/7@5%

= Japanese, Chinese and more
BAZEDPEERY

PGroonga - Make PostgreSQL fast full text search platform for all languages! Powered by Rabbit 2.2.0



¥y FTS for J@ganese1
BAEOL R

SELECT
to_tsvector('japanese’,
'CAICBIEY);
-- ERROR: text search configuration
-- "japanese" does not exist
-- LINE 2: to_tsvector('japanese’,

- N

PGroonga - Make PostgreSQL fast full text search platform for all languages! Powered by Rabbit 2.2.0



¥y FTS for J@ganeseZ
BAEO2 YRR

CREATE EXTENSION pg_trgm;
SELECT 'CAICBE' % '[cBIE;
-- T substring

-- f <« Must be "t"!
-- (71 row)

PGroonga - Make PostgreSQL fast full text search platform for all languages! Powered by Rabbit 2.2.0



¥ Existing solution
Bz DR R

pg bigm




I

pg_bigm

" An extension
HhaRAAE

=" Similar to pg_trgm
pg_trgmZLLTLND

= Qperator class for GIN
GINHDBEFISR

PGroonga - Make PostgreSQL fast full text search platform for all languages!

Powered by Rabbit 2.2.0
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bigm: Usage
S

CREATE INDEX index ON table
USING gin (column gin_bigm_ops);
-- TUse GIN T Specify op class

PGroonga - Make PostgreSQL fast full text search platform for all languages! Powered by Rabbit 2.2.0



¥  pg_bigm: Demerit

pg_bigm: F A v bk

" Slow for large document
NENEWLEZEL
(Normal ly, we want to use FTS for large document)

(BBEFRVEICH L TEMXRRLIZLY)

= Because it needs "recheck"
[recheck] D\ILEBTZHMDS

PGroonga - Make PostgreSQL fast full text search platform for all languages! Powered by Rabbit 2.2.0



£ "recheck"

" "Exact" seq. search after

"loose" index search
(B AT v I RBRDEICETIT S
[FWelx) —hH v )vH—F

"The larger text, the slower
HEFEZ MAZFNEFRZTVECELES

= text = doc size * N docs
HBFERN = XBYA X * X2H

PGroonga - Make PostgreSQL fast full text search platform for all languages! Powered by Rabbit 2.2.0
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Benchmark
NIFI—b

-®- pg_bigm
3
Data: Japanese Wikipedia
(Many records and large documents) Sl?ﬂb.

'5N records: About 0.9millions
2Average text size: 6.7KiB

4//’//,/l/élow

(Shorter is better)

o
o o

Elapsed time (sec)

14706 20389

w
=
=

N hits

PGroonga - Make PostgreSQL fast full text search platform for all languages! Powered by Rabbit 2.2.0



cy New solution
% UL VRRE

ar(/nga

PGroonga - Make PostgreSQL fast full text search platform for all languages! Powered by Rabbit 2.2.0




£y PGroonga

" Pronunciation: pi:zi:ldng&
HHH  U—L—B At

" An extension
HhaRAAE

" |ndex and operator classes
ATV IOREBEBEFISR

=" Not operator classes for GIN
GINDBEEF S-SR Tl

PGroonga - Make PostgreSQL fast full text search platform for all languages! Powered by Rabbit 2.2.0



Y  PGroonga layer

0 ; textsearch
pg(a or pg_trgm PGroonga
class 0g_bigm
Index GIN PGroonga




oy

Benchmark
RIFR—2
—# PGroonga -@- pg_bigm

3Data: Japanese Wikipedia
(Many records and large documents) A//.

'5N records: About 0.9millions
2Average text size: 6.7KiB

-

Fast Fa§t

(Shorter is better)

;\m
+

Elapsed time (sec)

14706 20389

w
=
=

N hits

PGroonga - Make PostgreSQL fast full text search platform for all languages! Powered by Rabbit 2.2.0



Cy Wrap up?
20 or

" PostgreSQL doesn't support

Asian languages
PostgreSQLIZ P PDSEZHAR— ML TLVFRL

" pg bigm and PGroonga

support all languages
pg_bigm&PGroongald T NTDEEZHR— ML TLD

PGroonga - Make PostgreSQL fast full text search platform for all languages! Powered by Rabbit 2.2.0



Cy Wrap up2
20 o

" Many hits case:
Ewv RIS LIEE

="pg bigm is slow
pg_bigm(dEL)

=" PGroonga is fast
PGroongaldiE L)

PGroonga - Make PostgreSQL fast full text search platform for all languages

Power:

ed by Rabbit 2.2.0
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.Y Why is PGroonga fast?
PGroongald &S5 U TZEL\DH

®" Doesn't need "recheck"
[recheck] D\AEZLIDVS

" |s "recheck" really slow?
AYI(C Mrecheck] HYHELD ?

= See one more benchmark result
£553—DRVUFI—IRBBEBTHEL &S

PGroonga - Make PostgreSQL fast full text search platform for all languages! Powered by Rabbit 2.2.0
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Benchmark
RIFR—2
—# PGroonga -@- pg_bigm

Slow Data: Japanese Wikipedia
(Many records and large documents)

N records: About 0.9millions
Average text size: 6.7KiB

I
[

N

Slow

Elapsed time (sec)
(Shorter is better)

o
o —_
——

T~

Fast for many hits!

0 100000 200000 300000 400000 500000__
N hits Query: "B7Z

PGroonga - Make PostgreSQL fast full text search platform for all languages! Powered by Rabbit 2.2.0
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Why is pg!bigm fast?

pg_bignld& > U TELV\DH
=" Query is "BZA&"
O2T)—F 8=x&]

="Point: 2 characters
RAVN 1 2XF
" pg bigm doesn't need

"recheck"” for 2 chars query
pg_bigmld2XXFD L T 1) —(C [recheck] DUWAENTFL)

= |t means that "recheck" is slow
DFUY [recheck] NEWEZL\D &

PGroonga - Make PostgreSQL fast full text search platform for all languages! Powered by Rabbit 2.2.0



Yy N-gram and "recheck"
N-gram& [recheck]

=" N-gram approach needs
"phrase search” when query

has N or more characters
NHMXZLLED I TU—(Cl3 [T L— i8R HlE

=N=2 for pg bigm, N=3 for pg_trgm
pg _bigmlEN=2"Tpg_trgmldN=3

" GIN needs "recheck" for

"phrase search"
GINIZ T2 L —X#FR] [CIE lrecheck) HAE

PGroonga - Make PostgreSQL fast full text search platform for all languages! Powered by Rabbit 2.2.0
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Phrase search
I U—ZXBT

" Phrase search is "token

search” and "position check"
TJU—ABRIFI TMN—DO 08K & NEFzvD]

= Tokens must exist and be ordered
N—2 2 dBCIBE TEER L TLVEWLNZ LIFEL

=Q0K: "car at" for "car at" query

s NG: "at car" for "car at" query

PGroonga - Make PostgreSQL fast full text search platform for all languages! Powered by Rabbit 2.2.0



N-gram and phrase search

. oplit text to tokens
FHERNE N=D U CHE

Py "Ca‘t"%"ca"’ "at"
2. Search all tokens
IRTD h—2 U ElRTR

e"ca" and "at" exist:
Candidate!

3. Check appearance pos.
LRAEZF T VD
e"ca" then "at": Found!

PGroonga - Make PostgreSQL fast full text search platform for all languages! Powered by Rabbit 2.2.0
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.Y N-gram and GIN: Create
N-gram&GIN : YERK

Documents GIN

ID|Text Token | Posting list
10|cat "ca" | 10,20
20(at car "at" |10, 20

_ "t " 120
lTokenlze "' 120
ucau,uatn / “ar" 20

"at","t ll,Il C","Ca",“ar"

PGroonga - Make PostgreSQL fast full text search platform for all languages! Powered by Rabbit 2.2.0



¥ N-gram and GIN: Search
N-gram&GIN : 1858

cat| Query GIN

$Tokenize (Token Posting list
n n n n 5 “ca" 10, 20 AND

ca , at Search uatll 10, 20 j
Documents "t " 20 10, 20
1D Text " ¢" |20 Candidates
10(cat . "ar 20
20|at car|® Appearance position check

(Point: Out of GIN)

PGroonga - Make PostgreSQL fast full text search platform for all languages! Powered by Rabbit 2.2.0
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.Y GIN and phrase search
GINE Z L—X1B%R

" Phrase search needs
position check
JUV—XBRTIIERNEF v IHNE

" G|IN doesn't support

position check
GINGHEIRMEBF v o%&HHR— ML TLFRL

= >GIN needs "recheck"—Slow!
GINTIZE lrecheck] HDA\AETEH SIELN

PGroonga - Make PostgreSQL fast full text search platform for all languages! Powered by Rabbit 2.2.0



oy

.Y Why is PGroonga fast?
PGroongald &S5 U TZEL\DH

® PGroonga uses N-gram by default
PGroongalds 7 # U N TN-gramZ{E> TL\D

" But doesn't need "recheck"
PGroongald [recheck] DWAEHVFLN

PGroonga - Make PostgreSQL fast full text search platform for all languages! Powered by Rabbit 2.2.0
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Why no "recheck"?
'S5 LT lrecheck] HBAAEIRL\DH

PGroonga uses

ful |
Inverted Index

PGroongaldSRLEm&B 1 T VI RZEE>TL\BIHNS




Y Full inverted index
RLEBAM T YIR

Including
position

UERHKEST




¥ Inverted index diff

mET T YO RADE

Documents "ca","at"

ID|Text |Tokenize , ', "2.... e

10 | cat -~ > at’,'t ", c,ca,ar

20| at car 1 2 3 4 5
AN

Not full: Only doc ID Full: Doc ID + pos

Token|Posting list Token|Posting list

"ca" |10, 20 "ca" |10:1,20:4

"at" (10, 20 "at" |10:2,20:1

"t " 20 "t " 120:2

"c" |20 " c" [20:3

"ar" |20 "ar" [20:5

PGroonga - Make PostgreSQL fast full text search platform for all languages!

Powered by Rabbit 2.2.0



tYN-gram/PGroonga: Search
N-gram&PGroonga : 1858

cat | Query

LTokenize

PGroonga

rToken

Posting list

"Ca","at" "ca"
2 Searche®|"at"

1

Documents

D]

Text

10

cat

20

at car

n t n

ar

20:2)

20:3
20:5 RESHlt

1041 20AND
1042)20 11

Appearance position check

(Point:

In PGroonga)

PGroonga - Make PostgreSQL fast full text search platform for all languages!

Powered by Rabbit 2.2.0
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Wrap u
0P

u N_gram needs phrase search
N-gramDIBE(E 7 L —XBRHWNE

" Full inverted index

provides fast phrase search
%@Eﬁ%fr VTV IOREESEERICTV—IABETE

=GIN isn't full inverted index
GINGELESA VT v IR TREL

= PGroonga uses full inverted

index
PGroongaldZRIBE 1 /T VI R%&EE>TL\D

PGroonga - Make PostgreSQL fast full text search platform for all languages! Powered by Rabbit 2.2.0




& FTS and Engl ish(x)
VAT B

" Normal Iy, N-gram isn't used
for English FTS

B(IEEBDEIEFRICN-gramz EH7x L

'N-gram is slower than word
based approach (textsearch

approach)
N-gramlZEFENX—RDP U7 (textsearchd U 73)
FUESH

= Stemming/stop word can't be used
N-gramTIEIRTIVJERAMNY TO—RZFEZIFLN

(x) English=Alphabet based languages

PGroonga - Make PostgreSQL fast full text search platform for all languages! Powered by Rabbit 2.2.0




Yy PGroonga and English
PGroonga & ZEE

" PGroonga uses N-gram by default
PGroongald> 7 #)U N TIEN-gramZz={ES

= |s PGroonga slow for English?
TI3IPGroongaldZEEETIZELN\DH ?

= No. Similar to textsearch
EL RV, textsearchZBL <K 5L

PGroonga - Make PostgreSQL fast full text search platform for all languages! Powered by Rabbit 2.2.0



¥  PGroonga: Search
PGroonga : 8%

=3 PGroonga EM textsearch
"* Data: English Wikipedia
M

d
12 N records: About 5.3millions
1Averaqe text size: 6.4KiB

e
=3

B
o

Elapsed time (ms)
(Shorter is better)

I
N

PostgreSQL OR MySQL  database America
Query

PGroonga - Make PostgreSQL fast full text search platform for all languages! Powered by Rabbit 2.2.0



£¥ PGroonga's N-gram

®" Variable size N-gram
o ZEHY A XDN-gram

= Continuous alphabets are 1 token

(= word based approach)
BiEL P77 Ky NI =22 (BEX—2)

Hel lo—"Hel lo" not "He", "el"

=" No alphabet is 2-gram
FEPIVT PNy NE2-gram

CAICB>—>"CA", "I, -

PGroonga - Make PostgreSQL fast full text search platform for all languages! Powered by Rabbit 2.2.0
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Wrap up1
R

" PGroonga's search is fast

for all languages
PGroongaDBZRIF TN TDSETEL)

[=1:[=]

" Including alphabet based

|anguages and Asian languages
mixed case

PILT PRy MR—RDEBE P IPDEENES >
=28 THEL

(textsearch doesn't support mixed case)
(textsearchldSEZREBHDCZIFTEFRLY)

PGroonga - Make PostgreSQL fast full text search platform for all languages! Powered by Rabbit 2.2.0
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Wrap up2
R oy

PGroonga makes PostgreSQL
fast full text search platform
for all languages!

o __ PGroongaCPostgreSALAY
SBRXNICEREXRRTSY F 7+ —AICTFD !

PGroonga - Make PostgreSQL fast full text search platform for all languages! Powered by Rabbit 2.2.0
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More about PGroonga
PGroongalc DL\ CTHH &

" Performance

TERE

= JSON support

JSONH 7R — h

" Replication
LU —23 Y

PGroonga - Make PostgreSQL fast full text search platform for all languages! Powered by Rabbit 2.2.0
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Performance
MEBE

® Search and update
BT B

" |[ndex only scan
AITFVIRA V) —RFw

" Direct Groonga search
B1EGroonga TRER

" |Index creation
A7y RER

PGroonga - Make PostgreSQL fast full text search platform for all languages! Powered by Rabbit 2.2.0



¥  Search and update
RRE B

" Doesn't decrease search

performance while updating
B REMRAENE SR

PGroonga - Make PostgreSQL fast full text search platform for all languages! Powered by Rabbit 2.2.0



cy Characteristics
fE)

PGroonga GIN
+ +
> >
o o
i i
(@) (@)
> >
o o
[ - [ -
< =
K * | Decrease
= €ep =
o |search performance  |search performance
o |while many updates o |while updatin
2 [whi y up <z p 9

Update throughput Update throughput

PGroonga - Make PostgreSQL fast full text search platform for all languages! Powered by Rabbit 2.2.0
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Update and lock
BHEOv D

= Update without read locks
RO v UL TEH

=Write locks are required
BEAHO Y JINE

PGroonga - Make PostgreSQL fast full text search platform for all languages! Powered by Rabbit 2.2.0
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.Y  GIN: Read/Write

GIN : BHEE

GIN
INSERT INSERT
start finish
>
Conn1 >
Conn2 >
Y e GUGEGECECEEEEEEEREEEEEE > —P

SELECT| Blocked |  SELECT
start [Slow down! finish

PGroonga - Make PostgreSQL fast full text search platform for all languages! Powered by Rabbit 2.2.0



oy

PGroonga: Read/Write

PGroonga : SiHEB=

PGroonga
INSERT INSERT
start finish
>
ConnT >
Conn2 >
—

SELECT SELECT

|
start finish No slow down!

PGroonga - Make PostgreSQL fast full text search platform for all languages! Powered by Rabbit 2.2.0
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Fast stably
RE L TEL

" GIN has intermittent

per formance decrements
GINFREIRBEMERES LD B D

" For details: ©"GIN pending list"
SH4B(E TGIN pending list] TR

" PGroonga keeps fast search
PGroongald BRI R = HttF

= PGroonga keeps index latest
PGroonga®D A 7 v 2 RI&E (CERETINRE

PGroonga - Make PostgreSQL fast full text search platform for all languages! Powered by Rabbit 2.2.0
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Index only scan
AOTYVIDRAIN)=RFv

=" G|IN: Not supported
GIN : R KR—b

" PGroonga: Supported

PGroonga : H/Rh— k~

PGroonga - Make PostgreSQL fast full text search platform for all languages! Powered by Rabbit 2.2.0
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More faster search
L UBETRTR

" Direct Groonga search is

more faster
BE#&Groonga TIERIT DL THICER

=" Groonga: Full text search

engine PGroonga uses
Groonga : PGroongahME > TL\BREMNBRRT VI

PGroonga - Make PostgreSQL fast full text search platform for all languages! Powered by Rabbit 2.2.0



¥ Direct Groonga search
B1=6roonga CI& %R

=3 PGroonga 3 Groonga B8 textsearch
"* Data: English Wikipedia
M

12 N records: About 5.3millions
1Averaqe text size: 6.4KiB

Groonga is 30x faster than others

e
=3

B
o

B
S

Elapsed time (ms)
(Shorter is better)

I
N

PostgreSQL OR MySQL  database America
Query

PGroonga - Make PostgreSQL fast full text search platform for all languages! Powered by Rabbit 2.2.0



Y |ndex creation time
142057y RER RS

=3 PGroonga B textsearch EER pg_trgm
Index creation

3 Data: English Wikipedia
. Size: About 33GiB
"" Max text size: 1MiB

N

2x faster
than textsearch

Elapsed time (hour)
(Shorter is better)

e
[

Module

PGroonga - Make PostgreSQL fast full text search platform for all languages! Powered by Rabbit 2.2.0



Yy Performance: Wrap up
MEE . L&

m Keep fast search with update
FH LGNS TS RRRE S

" Support index only scan
AOTFYVIDRAFAN)—RF v & R—b
" Direct Groonga search is

more faster
GroongaBIERFR (T H o &R

" Fast index creation
A5 v D RERBIERL

PGroonga - Make PostgreSQL fast full text search platform for all languages! Powered by Rabbit 2.2.0



£y JSON support
JSONHR— B

® Support full text search
=S E 0T

= Target: All texts in JSON
JSSINADTRTDFF R ~

"Not only a text in a path
BFED/NADTF R NZIFTIEEL
(GIN supports only this style)
GINFCDPYUATZIFHR—KN)

PGroonga - Make PostgreSQL fast full text search platform for all languages!

Powered by Rabbit 2.2.0



JSON: FTS
JSON : IRR

PGroonga

INSERT INTO logs (record)
VALUES ('{"host": "app1"}'),
('"{"message": "app is down"}');
SELECT * FROM logs
WHERE record @@ 'string @@ "app"'
== record

_ {”host": Ilapp7"}
-- {"message”: "app is down"}

- Make PostgreSQL fast full text search platform for all languages! Powered by Rabbit 2.2.0



Cy JSON: Wrap up
JSON : &6

® Support full text search

against all texts in JSON
JSONRDETF R MIRDENRRZEZ Y R— b

PGroonga - Make PostgreSQL fast full text search platform for all languages! Powered by Rabbit 2.2.0
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Replication
LU —3 3

® Support with PostgreSQL 0.6!

PostgreSQL 9.6 TIEDIHZEITHR—

® PostgreSQAL 9.6 ships
"generic WAL"

PostgreSQL 9.67C [generic WALJ #&gEDVIEND

*=Third party index can support

WAL generation
H—RN—F 4 —DA VTV I REWEERTES

PGroonga - Make PostgreSQL fast full text search platform for all languages! Powered by Rabbit 2.2.0
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Implementation
E3

1. Master: Encode action

logs as MessagePack
EZ’)’"— : PO 304 %MessagePack T —

2. Master: Write the action
logs to WAL
SAY— . P30 0ZNWALICESAA

3. Slaves: Read the action
logs and apply them

AL—=7: 70/3/[]9%0»&)&@—(@%

PGroonga - Make PostgreSQL fast full text search platform for all languages! Powered by Rabbit 2.2.0




[ J
ey Overview
W=

INSERT SELECT  PGroonga [ ]
* Master Slave PostgresqL [ ]
*Update * PGroonga DB @
- - L: 3 || Index file [
- - > - Action log

AL

Append action logs

via generic WAL API

Apply pending action logs

on SELECT

PGroonga - Make PostgreSQL fast full text search platform for all languages!

Powered by Rabbit 2.2.0



¥ Action log: "action"
PHOav0d: [PHI3]

{

"_action": ACTION_ID
}
# ACTION_ID: @: INSERT

0
# ACTION_ID: 1: CREATE_TABLE
# ACTION_ID: 2: CREATE_COLUMN
# ACTION_ID: 3: SET_SOURCES

PGroonga - Make PostgreSQL fast full text search platform for all languages! Powered by Rabbit 2.2.0



Action
7a>

INSERT

log:
:/CJ£7 INSERT

PGroonga

" table":
"ctid":

"column1":

_action":

0,

"TABLE_NAME",
PACKED_CTID_VALUE,
COLUMNT_VALUE,

- Make PostgreSQL fast full text search platform for all languages! Powered by Rabbit 2.2.
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Action log: Logs
PHav0y . 80

{" action": ACTION_ID, ...
{" action": ACTION_ID, ...
{" action": ACTION_ID, ...

—




¥ Write action logs
POIa30TDESZ AN

Index file Page

Header

= | [E==
- Action
logs

PGroonga - Make PostgreSQL fast full text search platform for

Powered by Rabbit 2.2.0



/) °
ks Apply action logs
pgg;ayDﬁwﬁﬁg

Index file PGroonga DB

Apply | Before After
(2,10) (2, 50)

Applied offset
(Block#+0ffset)

PGroonga - Make PostgreSQL fast full text search platform for all languages! Powered by Rabbit 2.2.0



LAction log: Why msgpack?
799 voJ:. 85 Tmsgpack ?

3

® Because MessagePack

supports streaming unpack
MessagePackld R N —Z I TEHETEDAH\H

= |t's useful to stop applying
action logs when WAL is applied

partially on slaves
2L —J TUALDBDPE TUNBZAENTLELE
=(CPHY 305 DERE DU C= 2D TER

PGroonga - Make PostgreSQL fast full text search platform for all languages! Powered by Rabbit 2.2.0



Y Repli
o ) ety

" Support with PostgreSQL 9. 6!

PostgreSQL 9.6 CEDIFSITHR— K |

" Concept: Action logs on WAL
DTN IWALEICPOY 3 00%EL
= |t'|| be an useful pattern for

out of PostgreSQL storage index
PostgreSQLBEIBHNDRA NV —I & ES A VTV IRT
ECDNY—HEZ B (ET

PGroonga - Make PostgreSQL fast full text search platform for all languages! Powered by Rabbit 2.2.0



Cy Wrap up?
20 or

" PostgreSQL doesn't support
FTS for all languages

PostgreSALD R RIT—EBDSED A XTI

" PGroonga supports FTS for

all languages
PGroongaD £ IERRIFELEEB I

PGroonga - Make PostgreSQL fast full text search platform for all languages! Powered by Rabbit 2.2.0
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Wrap up2
R oy

" PGroonga Is fast stably

PGroongal3&E L TEL)

" PGroonga supports FTS for
all texts in JSON

PGroongaldJSONPDE T+ R N TG T B EIRR T

PGroonga - Make PostgreSQL fast full text search platform for all languages! Powered by Rabbit 2.2.0
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Wrap up3
B oy

" PGroonga supports

replication
PGroongald L TV — 3 Uty

= PostgreSQL 9.6 is required
7272 UPostgreSQL 9. 6H\hE

PGroonga - Make PostgreSQL fast full text search platform for all languages! Powered by Rabbit 2.2.0
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Wrap up4
R oy

PGroonga makes PostgreSQL
fast full text search platform
for all languages!

o __ PGroongaCPostgreSALAY
SBRXNICEREXRRTSY F 7+ —AICTFD !

PGroonga - Make PostgreSQL fast full text search platform for all languages! Powered by Rabbit 2.2.0



17 See also

https://pgroonga. github. io/
= Tutorial: /tutorial/

= |Install: /install/

m Reference: /reference/

= I[ncludes replication doc and
benchmark docs

= Community: /community/

PGroonga - Make PostgreSQL fast full text search platform for all languages! Powered by Rabbit 2.2.0


https://pgroonga.github.io/
https://pgroonga.github.io/tutorial/
https://pgroonga.github.io/install/
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