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Npynna Komnanun Luxms
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N0 5A3AM AAHHBIX

Ucnonb3oBaHUe BO3MOXHOCTEMN
Greenplum B PostgreSQL npoekTe

Luxms
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O Npynne KomnaHum Luxms

'K Luxms - rpynna komnaHui, cBbille 12 neT paboTatowas B 06nacTu BbICOKMX TEXHOSOMMN.
JInpep B obnacTtu pelLeHnn No Bu3yarnbHOMY yrpaBneH4YeCKOMY KOHTPOSO — aHannTUKe 1 BU3yanusaunm ang pykosoguTenen.

Hawwu R&D ueHTp 1 ueHTp BHeapeHunsa Haxoasatca B CaHkT-lNeTepbypre.

dnarmaHckmit NpoaykT: Luxms Bl - nnatdgopma B13yansHOro yrpaBreH4eckoro KOHTpOons

1 yHVIKaJ'IbHaFI aHannmTmnyeckaa ninatmopma angd nmu, npuHMMarLwnx peLleHnsd.
Lux<ms tpopma ansi nuu, np X p

. Business Intelligence HoBbIlh ypoBeHb KOMGOpTa Npu KOHTPOIIE KIYEBbLIX NokasaTenen musHeca.

Haw onbIT - 16 BHeApeHU B 6 OTpacrsx

< OuHaHChI

< 34paBooxpaHeHune

< WNHdopmMaunoHHbIE TEXHOSOMMN
< HedTb, a3, QHepreTuka n KKX

% Tenekom

< TpaHcnopT
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O poknagyumke

Omuntpun Jopodees,

[(maBHbIN apxuTtekTop K Luxms

Perl, C, C++, Obj-C, Smalltalk, Swift, Haskell,
Java, Go, Scheme, JavaScript, PL/SQL, Julia,
Python, Nim, Elm, Lisp

PostgreSQL, Greenplum, MySQL, Oracle, SiriDB,
MongoDB, ClickHouse, ScyllaDB, Realm

Nats.io, Kafka, Riemann, Flink, Beam
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Luxms Bl + Greenplum
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Pivotal GPText

Greenplum only
SQL uHTepdenc k Solr (Apache Lucene)
Solr cepBep paboTaeT Ha kaxaom cermeHTe Greenplum

MoXXHO yKkasaTb ckorbko konun Solr (JVM) 3anyckaTtb Ha
KaXX[OM CErMeHTe

BcTpoeHHble nekcepbl U anropuTMbl MHOEKCALINK
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Pivotal GPText: Index

(1) Create Table / Lc;m‘
(2) Create GPText Index Grasiium Gmm Groalatim
/ S s S#:n

(3 Populate Index ; ;
Solr Shard Solr Shard Solr Shard

@) Commit Index / r/ \
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Pivotal GPText: Query

(1) Create GPText Search Quer\_.r'

Greenplum

User )
(5) Aggregate and Return Results Master
E o

(2 Dispatch Query to Segments l I @ Return Results to Master

(3) Search Index Shards
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[loarotoBka TekcTa: Tabnuua

CREATE TABLE enron.emails (
id bigint,
email_id character varying(1s),
folder character varying(50),

"to" character varying(600),
"from" character varying(400),
cc character varying(300),

bcc character varying(100),
subject text,
content text,
date timestamp without time zone,
ignorecode integer

) DISTRIBUTED BY (id);



- RUSSIA
[loaroToBKa TeKcTa: UHOEKC

select gptext.create_index('enron’, 'emails’, 'id', ‘content’,
true);

#HH# nobasnsem none subject B nHoekc
HH#<field name="subject" type="text_intl" indexed="true"
stored="true"/>

# gptext-config -i 'demo.enron.emails’' -f managed-schema

/] BknoyeHve onuuu Ang reHepauun TEPMOB
select gptext.enable_terms(‘demo.enron.emails’, 'content’);
select gptext.enable_terms(‘demo.enron.emails’, 'subject’);

select * from gptext.index(table(select * from enron.emails),
‘demo.enron.emails’);

select gptext.commit_index('demo.enron.emails’); ©
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[NogrotoBka TekcTa: reHepauusi TEPMOB

CREATE TABLE email_terms AS SELECT * FROM
gptext.terms(TABLE(SELECT 1 SCATTER BY 1),
‘demo.enron.emails’, 'content’, '*:*', null);

CREATE TABLE subject_terms AS SELECT * FROM
gptext.terms(TABLE(SELECT 1 SCATTER BY 1),
‘demo.enron.emails’, 'subject’, '*:*', null);

demo=# \d subject_terms
Table "enron.subject_terms"
column | Type | Modifiers
id | bigint |
term | text

positions | integer() | 1
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[loaroToBKa TeEKcTa: CTOM-crioBa

CREATE TABLE stopwords (word TEXT);

COPY stopwords FROM /tmp/stopwords.txt;

12
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TOI1-20 cnoB Ha gaty

CREATE TABLE dict (
id BIGINT,
term TEXT,
date timestamp,
cnt INT,
period_type INT

’

/] period_type: 4=n1n, 5=Henenu, 6=mecsupl, 7=KBapTansl,
8=roabl

13
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TOI1-20 cnoB TepMOB Ha gaTty

INSERT INTO dict
SELECT id, term, date, cnt, 4 from (
SELECT id, term, date, cnt, row_number() OVER
(partition by date order by cnt desc) AS cnt1 FROM
( SELECT min(t.id) AS id, t.term, date_trunc('day’, date) AS date,
sum(array_upper(t.positions,1)) AS cnt
FROM emails as e
LEFT JOIN
(SELECT * FROM email_terms UNION ALL SELECT * FROM subject_terms)
AS t
ON e.id = t.id
WHERE t.term NOT IN (select word from stopwords)
AND length(t.term) > 1 AND t.term !- $_$*(0-9)+$$_$
GROUP BY t.term, date_trunc('day’, date)
HAVING sum(array_upper(t.positions,1)) > 2 // Gonee 2-x BxoxaeHWii
ORDER BY date_trunc('day’, date), sum(array_upper(t.positions,1))
desc

)AS s 14
Y 2AC v YI2LIPDY i1 & 91
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TOI1-20 cnoB TepMOB Ha gaTty

CREATE TABLE wovrds (
id BIGINT,
term TEXT,
period_id BIGINT,
date timestamp without time zone,
cnt INT,
word TEXT,
period_type INT
--PRIMARY KEY (period_id, term)
) WITH (appendonly=true, orientation=column)
DISTRIBUTED BY (period_id);

CREATE RULE "words_on_duplicate_ignore" AS ONM INSERT TO "words"
WHERE EXISTS(SELECT 1 FROM words
WHERE (period_id, term)=(NEW.period_id, NEW.term))
DO INSTEAD NOTHING;
15
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BoccTtaHoBeHMe cnoB U3 TEPMOB

-- novck Tepma no subject v no content
CREATE OR REPLACE FUNCTION
enron.recover_word(_id BIGINT, _term TEXT)
RETURNS TEXT LANGUAGE 'sql’' AS $body$
SELECT
coalesce(
subsfrmg(gptext highlight(content, 'content’, hs) from
$$%<em>#"(*<)+#"</em>%$$ for '#'),
subsfrmg(gptext highlight(subject, 'subject’, hs) from
$$%<em>#"(*<)+#"</em>%$S$ for '#')
)
FROM gptext.search(table(select 1 scatter by 1), 'demo.enron.emails’,
id:' || $1 || ' AND (content:"' || $2 || '" OR subject:"'|| $2 [|'")', null,
'ni=true&hl.fl=content,subject’) I, emails r
WHERE l.id=r.id;
sbodys$; .
/] 'id:1234 AND (content:"shar" OR subject:"shar")’ .
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BoccTtaHoBreHne cnoB U3 TEPMOB

#!/bin/sh

export PGOPTIONS='-c search_path=enron,public’;
for a in {0..1200000..10000}; do

(echo '\timing on’; echo "select enron.recover_words($a, 10000);") |
psql -d demo

done

17
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BoccTtaHoBreHne cnoB U3 TEPMOB

/] enron.recover_words(_start BIGINT, _rows BIGINT)

FOR _r IN SELECT * FROM dict WHERE id > _start AND id <= (_start +
_rows)
LoopP
_t := enron.recover_word(_r.id, _r.term);
IF _t1S NULL THEN
_t := enron.recover_word(_r.id, _r.term || 'e');
END IF;
IF _t1S NOT MULL THEN
INSERT INTO words
VALUES (_r.id, _r.term, enron.generate_period_id_vi(_r.date,
_r.period_type, 1), _r.date, _r.cnt, _t, _r.period_type);
END IF;
END LOOP;

18
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Development
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[ToNHOTEKCTOBbIN NOUCK MO OAHOMY CTONOLY

SELECT
(content, ‘content’, hs),

u,tou’ uiromu, uccu’ ubccu

FROM demo.enron.emails r

LEFT JOIN

gptext.search(

table(select 1 scatter by 1),
‘demo.enron.emails’,

id: AND content:"share"’,
null,
! &hi.fl= )1

ON l.id=vr.id

WHERE r.id = H

20



[1ONMMHOTEKCTOBbLIN NOUCK NO KOMOMHaLUKUK CTONOLOB

SELECT
(content, ‘content’, hs),
(subject, 'subject’, hs),
ntou’ uiromu’ uccn’ ubccn
FROM demo.enron.emails r
LEFT JOIN
gptext.search(
table(select 1 scatter by 1),
‘demo.enron.emails’,
id: AND (content:"share" OR subject:"share")’,
null,
! &hl.fl= )1
OM l.id=r.id
WHERE r.id =

o
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daceTHbIV MNOSIHOTEKCTOBLIN NOUCK (arperauus)

SELECT
range_value, // date
value_count /] ckonbko BXxoXaeHuit Ha aTy aaty
FROM gptext.faceted_range_search(
'demo.enron.emails’,
'subject:"share"” OR content:"share"’,
null,
‘date’,
'‘2000-01-01T00:00:00Z/,
‘2000-02-01T00:00:00Z2',
'+1DAY'
);

22
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Kak PostgreSQL moxeT obwaTtbcs ¢ BHELWHUM MUPOM?

% FDW

% dblink

% PL/* (unsafe versions)

% COPY TO|FROM PROGRAM

< extensions

17

23
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PostgreSQL — FDW - Greenplum

postgres=# select * from predictions;

postgres=# SET SESSION CHARACTERISTICS AS TRANSACTION ISOLATION
LEVEL SERIALIZABLE;

SET

postgres=# select count(*) from predictions;

count

postgres=# SET SESSION CHARACTERISTICS AS TRANSACTION ISOLATION

LEVEL READ COMMITED;
24
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PostgreSQL — FDW - Greenplum

postgres=# START TRANSACTION ISOLATION LEVEL SERIALIZABLE;
START TRANSACTION

postgres=# select count(*) from predictions;

count

postgres=# commit;

COMMIT

postgres=# SHOW transaction_isolation;
transaction_isolation

read committed

25



| BT
JOIN & dblink

SELECT words.value_count as val, p.id::TEXT as period_id
FROM periods AS p LEFT JOIN dblink(
'‘dbname=demo port=5432 host=gp user=gp password=gp/’,
format(SSSELECT range_value, value_count FROM
gptext.faceted_range_search(
'demo.enron.emails’,
'subject:"%18$s" OR content:"%18$s"' ,null, 'date’, %28$L, %3SL, %4SL)SS,
'share’,
'2000-01-01T00:00:00Z',
'2000-02-01T00:00:00Z',
'+1DAY'
)
) AS words(
range_value TIMESTAMP,
value_count INT)
ON (p.start_time: TIMESTAMP = words.range_value: TIMESTAMP)
WHERE p.period_type = 4 AND p.id >= '2000-01-01' AND p.id <=
'2000-02-01' 26
ORDER BV p.id;
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RDBMS
Built-in
Functions

SQL, generated from
“priver” Functions Python with

templated SQL

Python
= B

RDBMS Query Processing
(Greenplum, PostgreSQL, ...)

27
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