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Pogzgres KpaTkoe cogep>kaHue goknaga

» ABTOHOMHbIE TpaH3aKuuu: onpeaenenne n obnactb
NpUMEHEHNS

» ABTOHOMHble TpaH3akuuu: peanusauus 8 CYB/]

ocHoBHbIX npoussoguTeneii - Oracle, IBM DB2, SAP
HANA

» ABTOHOMHbIE TpaH3akuuu: peanunsauyunsa B PostgresPro
Enterprise

» ABTOHOMHbIE TPaH3aKLUMMN: CPpaBHeHNE (PYHKLMNOHANBHbBIX
BO3MOXXHOCTEW

» "AsToHOMHbIe" TpaH3akuuu PostgreSQL

» ABTOHOMHbIE TPaH3aKunn: CpaBHEHNE
npon3BoANTENIBHOCTN



ABTOHOMHbIE TpaH3aKLWW:
Posy.gres
onpegesieHne n ob6NacTb NpMMeHeHuns

AsToHomHast Tpansakuus (ATX) - 3To HesaBucMMas
TPaH3aKLMsl, BbINOJIHSAOWASCS B CODCTBEHHOM KOHTEKCTE,
Pe3ynbTaT BbIMOJHEHNS KOTOPOI (COMMIT/ROLLBACK) HE 3aBUCWT
OT pe3y/ibTaTa BbIMOJHEHNS BbI3bIBAOLLEN TPaH3aKLWN
(COMMIT/ROLLBACK) .

ObnacTb npumMeHeHus

> peannsaunmsa UHTerpaynm Mmexagy HesaBuCnMbiMin
CNCTEMaMM

> peann3auns ayauTa u XKYpPHaAMpoBaHMUA
> peannsauns oTNAfKM XPAaHUMbIX NpoLeayp



(%pnopessmm ABTOHOMHbIE TPaAH3aKLUMNN OCHOBHbIX
S

Po gres I'IiOI/I3BOﬁI/|TeJ1€ﬁ CVEﬁ

AsToHoMHble Tpan3akuun B Oracle onpegensitoTcs ¢ nomoubto
anpektuebl: PRAGMA AUTONOMOUS_TRANSACTION;

Jlnctuur 1: AsTonomuas Tpamsakmus B Oracle

CREATE OR REPLACE PROCEDURE lower_salary
(emp_id NUMBER, amount NUMBER)
AUTHID DEFINER AS
PRAGMA AUTONOMOUS_TRANSACTION;
BEGIN
UPDATE employees
SET salary = salary - amount
WHERE employee_id = emp_id;

COMMIT;
END lower_salary;
/



)eroressoe. ABTOHOMHbIE TPaAH3aKLUMNN OCHOBHbIX

Pos gres nponssogntenen CYB/]
IBM DB2

ABTOHOMHbIe TpaH3akuuu B IBM DB2 umetoT cnepytownii
BUA:

Jlnctnir 2: AsTonomuas Tpamsakmus B IBM DB2

CREATE OR REPLACE PROCEDURE

log_query (in queryingEmployee varchar(100),

in accNumber integer, in when timestamp)

LANGUAGE SQL
AUTONOMOUS
BEGIN

INSERT INTO log_table values (queryingEmployee, accNumber, when);
END 7%

COMMIT 7%



P )ecoressow.  ABTOHOMHbBbIE TPAH3aKLMN OCHOBHbIX
os¢gres npounssoauntenen CYB/
SAP HANA

Mpumep ncnosb30BaHUs aBTOHOMHOIA TpaH3akuuu 8 SAP
HANA:

Jlnctuxr 3: ABTonoMHas Tpamsakuua B SAP HANA

CREATE PROCEDURE PROC1( IN p INT , OUT outtab TABLE (A INT)) LANGUAGE SQLSCRIPT AS
BEGIN
DECLARE errCode INT;
DECLARE errMsg VARCHAR(5000) ;
DECLARE EXIT HANDLER FOR SQLEXCEPTION
BEGIN AUTONOMOUS TRANSACTION
errCode= ::SQL_ERROR_CODE;
errMsg= ::SQL_ERROR_MESSAGE ;
INSERT INTO ERR_TABLE (PARAMETER,SQL_ERROR_CODE, SQL_ERROR_MESSAGE)
VALUES ( :p, :errCode, :errMsg);
END;
outtab = SELECT 1/:p as A FROM DUMMY; -- DIVIDE BY ZERO Error if p=0
END



)eroresson. ABTOHOMHbBbIE TpaH3akuunnm PostgresPro

Pos greés Enteririse

Hu>xe nokasan cuntakcnc ATX B "unctom" SQL.

JlnctuHr 4: AsTomommne Tpamsakmum B PostgreSQL. SQL.

-- Any SQL operators
BEGIN;
-- Any SQL operators include other [autonomous] transactions
BEGIN AUTONOMOUS [TRANSACTION] [ISOLATION LEVEL];
-- Any of SQL operators include other [autonomous] transactions
[COMMIT|ROLLBACK |END] [AUTONOMOUS] [TRANSACTION];
[COMMIT|ROLLBACK |END] ;
-- Any SQL operators

AsToHoMHast TpaH3akumsa B "unctom" SQL gonxHa
BbI3bIBATLCA U3 ODbLIYHOW TpaH3akuum, T.e. 610K
BEGIN AUTONOMOUS; ... END; AOJDKEH OblTb BNOXEH B B10K
BEGIN; ... END;, KaK MOKAa3aHO B JINCTUHIe BblILLE.



)eroresson. ABTOHOMHbBbIE TpaH3akuunnm PostgresPro
Posy.gres :

Enterprise

SQL: Mpumep READ COMMITTED TpaH3akuuu

test@test=> insert into temp (msg) values (’init record’);
INSERT O 1
test@test=> BEGIN;
BEGIN
test@test=> insert into temp (msg) values (’1-st record’);
INSERT O 1
test@test=> BEGIN AUTONOMOUS;
BEGIN
test@test=> insert into temp (msg) values (’2-nd record: ATX’);
INSERT O 1
test@test=> COMMIT;
COMMIT
test@test=> select * from temp;

id | msg
e

1 | init record

2 | 1-st record

3 | 2-nd record: ATX
(3 rows)

test@test=> ROLLBACK;

ROLLBACK
test@test=> select * from temp;
id | msg

eceeteccccccccccccacaaa
1 | init record
3 | 2-nd record: ATX
(2 rows)



)eroresson. ABTOHOMHbBbIE TpaH3akuunnm PostgresPro

Pos gres Enterprise
SQL: Mpumep REPEATABLE READ TpaHn3akuun

test@test=> BEGIN TRANSACTION ISOLATION LEVEL REPEATABLE READ;
BEGIN
test@test=> select * from temp;
id | msg
e eeeeeeeeo
1 | init record
(1 row)

test@test=> BEGIN AUTONOMOUS;
BEGIN
testQOtest=> insert into temp (msg) values (’1-st record: ATX’);
INSERT O 1
test@test=> COMMIT;
COMMIT
test@test=> select * from temp;

id | msg
e,

1 | init record
(1 row)

test@test=> ROLLBACK;
ROLLBACK
test@test=> select * from temp;
id | msg
ceeetecccc e e e e e e e
1 | init record
2 | 1-st record: ATX
(2 rows)



)eroresson. ABTOHOMHbBbIE TpaH3akuunnm PostgresPro
Posy.gres

Enterprise
CunTakcuc: PL/PGSQL

Mpumep NpUMEHeHNst aBTOHOMHOW TPaH3aKUMM B DyHKLNN.

Jlnctuur 5: ABTonOMEHEE Tpansakuuu B PostgreSQL. PL/PGSQL.

CREATE OR REPLACE FUNCTION testOl_insert(newname name, newsum int)
RETURNS void AS $ti$
DECLARE
tid int;
BEGIN
tid:=nextval(’test01_test01_id_seq’);
BEGIN AUTONOMOUS
INSERT INTO testOl_audit (testOl_id,uname,sum,what_do)
VALUES (tid,newname,newsum,’INSERT’);
END;
INSERT INTO testOl (test01_id,uname,sum) VALUES (tid,newname,newsum);
EXCEPTION
WHEN unique_violation THEN
RAISE EXCEPTION ’User % is exists’, newname;
END;
$ti$ LANGUAGE plpgsql;

10



)eroresson. ABTOHOMHbBbIE TpaH3akuunnm PostgresPro
Posy.gres

Enterprise
CunTakcuc: PL/PGSQL. HeumenoBaHHbin 610k DO

[MprMep NprYMeHEHUsI BNOXXEHHO aBTOHOMHOI TpaH3aKuun B
HemMeHOBaHHOM bGnoke DO.

JlnctuHr 6: AsTomommrie Tpamsakmuu B PostgreSQL. PL/PGSQL. DO.

DO $TU$
DECLARE newmsg text;
tid int;
currname name;
BEGIN
tid:=nextval(’test01_test01_id_seq’);
newmsg=’df jhvwl jbvwebvkjebvwejbv’;
currname=current_user;
BEGIN AUTONOMOUS
INSERT INTO test_audit (test_id,uname,msg,op)
VALUES (tid,currname,newmsg,’INSERT?);
END;
INSERT INTO test(test_id,msg) VALUES(tid,newmsg);
EXCEPTION
WHEN unique_violation THEN
RAISE EXCEPTION ’User % is exist’, newname;
END $TUS;
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o] PROFESSIONAL C aBHeHwne HKUMNOHAJIbHbIX
Pogzgres P (hyHKLOH

ABTOHOMHBIE TPAH3aKUUNN OCHOBHbIX np0m3Bop,|/|Tene|7| n

PostgresPro Enterprise

Oracle | IBM | SAP | PgPro
DB2 | HANA | Enterprise
ABTOHOMHbIE npoueaypsl, | Aa aa aa aa
dyHKLMM,  Tpurrepsbl "
HEeMMeHOBaHHble BA0KN

ABTOHOMHbIE GioKM B Tese | HeT HeT aa na
NPOrpaMMHbIX €4UHNLL

ABTOHOMHbIE TpaH3aKuUUU B | HET HeT HeT na
"yuctom" SQL
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Podurss "ABTOHOMHbIe" TpaH3akuum
osggres PostgreSQL

"AsToHoMHbIe" TpaH3akuum PostgreSQL peanusytorcs ¢
nomouybto pacwmperus dblink. Tarockl 1 MuHycsl aToro
peLeHuns:

» MuHychbl

> HeobXOAMMOCTb JOMOJHUTENBLHOTO KOH(PUIYPUPOBaHUS
cepBepa: ayTeHTUNKaLMS U KOJIMHECTBO COEAMHEHMIA

> Cepbe3HOoe NafeHne NpPon3BOAUTENBHOCTU Ha CO3AaHune
JONONHNTENBHOIO NOAKIIOYEHUSA

» MNniocol
> He ODHapy>XeHO
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Pogzgorsseos CpaBHeHue Npou3BOAUNTENIbHOCTU

YcnoBusi npoBeaeHnsi TeCTMpoBaHusi

» [Mpoueccop: Intel(R) Core(TM) i5-4690K CPU @ 3.50GHz, 4
sapa

> [Mamsate: 16 T6

» [uck: 3 T6 B tmpfs

» TecTbl: Habop u3 pgbech ¢ namenennem BcTaeku B
pgbench _history

» KoadbdbuunenT macwtabuposanusa npu nunuymanusaunmn B/:
10

14



of PROFESSIONAL

Pos gres CpaBHeHue Npou3BOAUNTENIbHOCTU

JIOBUSA NpoBeAeHUs TeCTUPOBaHU OHbI CKpUNT

\set aid random(1, 100000 * :scale)
\set bid random(1l, 1 * :scale)
\set tid random(1l, 10 * :scale)
\set delta random(-5000, 5000)
BEGIN;
UPDATE pgbench_accounts SET abalance = abalance + :delta WHERE aid = :aid;
SELECT abalance FROM pgbench_accounts WHERE aid = :aid;
UPDATE pgbench_tellers SET tbalance = tbalance + :delta WHERE tid = :tid;
UPDATE pgbench_branches SET bbalance = bbalance + :delta WHERE bid = :bid;
-- Begin of code for replace
INSERT INTO pgbench_history (tid, bid, aid, delta, mtime)
VALUES (:tid, :bid, :aid, :delta, CURRENT_TIMESTAMP);
-- End of code for replace
END;
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of PROFESSIONAL

Pos gres CpaBHeHne Npon3BoaNTESIbHOCTHN

dblink

Bcraeka B Tabnuuy pgbench_history tectos pgbench ¢
nomouusto dblink:

SELECT dblink_exec(’hostaddr=127.0.0.1 dbname=test user=test password=testpass’,
>INSERT INTO pgbench_history (tid, bid, aid, delta, mtime)
VALUES (:tid, :bid, :aid, :delta, CURRENT_TIMESTAMP);’);

scaling factor: 10

query mode: simple

number of clients: 8

number of threads: 1

duration: 20 s

number of transactions actually processed: 4481
latency average = 35.797 ms

tps 223.484718 (including connections establishing)
tps = 223.510504 (excluding connections establishing)
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of PROFESSIONAL

Pos gres CpaBHeHue Npou3BOAUNTENIbHOCTU

dblink+pgbouncer

Bcraska B Tabnuuy pgbench_history Tectos pgbench ¢
nomowbto dblink+pgbouncer:

SELECT dblink_exec(’hostaddr=127.0.0.1 port=6432 dbname=test user=test password=testpass’,
>INSERT INTO pgbench_history (tid, bid, aid, delta, mtime)
VALUES (:tid, :bid, :aid, :delta, CURRENT_TIMESTAMP);’);

scaling factor: 10

query mode: simple

number of clients: 8

number of threads: 1

duration: 20 s

number of transactions actually processed: 1559
latency average = 7.172 ms

tps = 1115.515613 (including connections establishing)
tps = 1117.799104 (excluding connections establishing)
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of PROFESSIONAL

Pos gres CpaBHeHne Npon3BoaUTENIbHOCTHN

dblink+pgbouncer+nocrosHHoe coeguHerne

Bcraeka B Tabnuuy pgbench_history Tectos pgbench:

DO $DL$
<<dbl>>
DECLARE isconn int; connstr text; gstr text;
BEGIN
connstr = ’hostaddr=127.0.0.1 port=6432 dbname=test user=test password=testpass’;
gstr = ’INSERT INTO pgbench_history (tid, bid, aid, delta, mtime)
VALUES (:tid, :bid, :aid, :delta, CURRENT_TIMESTAMP);’;
SELECT coalesce INTO isconn
FROM COALESCE(array_position(dblink_get_connections(),’dblink_test’),0);
IF isconn = O THEN PERFORM dblink_connect(’dblink_test’,dbl.connstr);
END IF;
PERFORM dblink_exec(’dblink_test’,dbl.gstr);
END $DL$;

scaling factor: 10

query mode: simple

number of clients: 8

number of threads: 1

duration: 20 s

number of transactions actually processed: 87830
latency average = 1.823 ms

tps = 4388.209720 (including connections establishing)
tps = 4388.807001 (excluding connections establishing)
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of PROFESSIONAL

Pos gres CpaBHeHne Npon3BoaNTESIbHOCTHN

PostgresPro Enterprise: "uuctoii"SQL

scaling factor: 10

query mode: simple

number of clients: 8

number of threads: 1

duration: 20 s

number of transactions actually processed: 137569
latency average = 1.164 ms

tps = 6871.881169 (including connections establishing)
tps = 6872.825409 (excluding connections establishing)
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of PROFESSIONAL

Pos gres CpaBHeHne Npon3BoaUTENIbHOCTHN

PostgresPro Enterprise: "uucteiii"SQL + ATX

Paznnuusa B ckpuntax no cpasHeHuto ¢ "uncreim" SQL -
BCTaBKa B Tabsinyky pgbench_history sbinonHsietcs B
ABTOHOMHOI TpaH3aKumu:

BEGIN AUTONOMOUS;

INSERT INTO pgbench_history (tid, bid, aid, delta, mtime)
VALUES (:tid, :bid, :aid, :delta, CURRENT_TIMESTAMP);

END;

CkopocTb pabotel SQL ¢ ATX:

scaling factor: 10

query mode: simple

number of clients: 8

number of threads: 1

duration: 20 s

number of transactions actually processed: 125044
latency average = 1.280 ms

tps = 6248.292318 (including connections establishing)
tps = 6249.267844 (excluding connections establishing)
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Pogzgorsseos CpaBHeHue Npou3BOAUNTENIbHOCTU

Pe3ynbTaTthl

tps

2000

1000

dblink
dblink+pgbouncer
dblink+pgbouncer+permanent link
SQL

SQL+ATX

M dblink

W dblink+pghouncer

O dblink +pghoun cer+permlink
mSQL

B SQL+ATX

220 tps

1100 tps

4400 tps

6800 tps

6200 tps 21
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PROFESSIONAL

Bonpocbi?
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of PROFESSIONAL

Pos gres Cnuncok ncnosnb30BaHHbIX NCTOYHUKOB

Oracle:

http://docs.oracle.com/database/122/LNPLS/static-sql.htm#LNPLS616

IBM DB2:
https://www.ibm.com/developerworks/data/library/techarticle/dm-0907autonomoustransactions/
SAP HANA:

http://help-legacy.sap.com/saphelp_hanaplatform/helpdata/en
/4a/d70daee8b64b90ab162565ed6£73ef /frameset . htm PostgresPro Enterprise:
https://postgrespro.ru/docs/postgresproee/9.6/atx.html

dblink:

https://www.postgresql.org/docs/9.6/static/dblink.html
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