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Preface

JTOT MaTepuas OBLI CO3laH IIpU IIOJJep>KKe M CIIOHCOPCTBe KOMIAaHUU iBase.ru, xKoropas
paspabareiBaeT HHCTPyMeHTHl Firebird SQL [uig IIpegupusaATHUU U IIPefOCTaBJSET CepBUC
TeXHUYeCKOM nmoamep kK a1 Firebird SQL.

MatepuraJsl BBIIYIIeH [0J julieHsued Public Documentation License https://www.firebirdsql.org/
file/documentation/html/en/licenses/pdl/public-documentation-license.html


https://www.ibase.ru
https://www.firebirdsql.org/file/documentation/html/en/licenses/pdl/public-documentation-license.html
https://www.firebirdsql.org/file/documentation/html/en/licenses/pdl/public-documentation-license.html

ITpegucioBue

NpeauncnoBune

HemaBHo Briiesr Release Candidate CYB/[ Firebird 5.0, a aTo o603HavaeT, UTO IIPUIILJIO BPeMs
03HAaKOMHUTBCI C HOBBIMH BO3MOYKHOCTSIMH IIPE[ICTOSINET0 pesir3a. ITO BOCbMOM OCHOBHOH
BhINTycK CYB/] Firebird, paspaboTka KOTOporo Hadasack B Mae 2021 roga.

B Firebird 5.0 kKoMmaHia pa3pabOTYUKOB COCpPeJOTOYMJIA CBOM YCWIHA Ha I[IOBBIIIEHUE
npousBoauTeIbHOCTU CYB/l B pa3IMUHEBIX aclleKTaX, TaKUX KakK:

IapaJuleJIbHOE BBIIIOJIHEHHUe JIJI paclpocTpaHEHHBIX 3a7a4: backup, restore, sweep, co3faHue
U IIepecTpoeHUe HH/eKCa;

yiydiieHune MaCH_ITaGI/IPOBaHI/IH B MHOTOII0JIb30BaTe/JIbCKOH cpene;

YCKOpEeHMe ITIOBTOPHOM II0TOTOBKH 3aIIPOCOB (KeIll KOMIIMJIMPOBAaHHEIX 3aIIPOCOB);

* yJIydllleHHe OIITUMHU3aTopa;

* yJy4dllleHHWe aJIfOPUTMa CoKaTUd 3aIlucel;

* IIOMCK Y3KHUX MeCT C IIOMOIIIBI0 IJIaTWHHA IIPOQUIHPOBaHUS.
ITocko/IbKY 00BbEM MaTepHaJsia JOBOJIbHO OOJIBIIOH, TO S pa3zesiio OllMcaHue HOBBIX QYHKITUN Ha
HEeCKOJILKO YacTeu:

* yJydllleHHWe B OIITUMH3aTOpe 3aIIpOCoB;

* HOBBbIE BO3MOKHOCTH B g13bIKe SQL Firebird 5.0;

* npyrue GQyHKIUHU nosiBUBIIHUecd B Firebird 5.0;

* IIOMCK Y3KHUX MecCTa C IIOMOIbI0 ItaruHa PSQL nipoduinpoBaHus.

B mponuieii pas g pacckasaJ 0 TOM, YTO HOBOIO II0IBMJIOCH B fA3bIKe SQL Firebird 5.0. Temmeps
I10/Ipo6HeM II0OrOBOPUM O IipeyioykeHuu SKIP LOCKED.


https://firebirdsql.org/en/firebird-5-0-0-rc1/

Hcnionb3oBaHueM KOHCTpYKIuu SKIP LOCKED B Firebird 5.0

Vicnonb3oBaHMeM KOHCTPyKLUuun SKIP
LOCKED B Firebird 5.0

[Ipu pa3paboTke 6U3HEC JIOTUKU YaCTO BOSHUKAET 3ajjlayua II0 OpraHu3aIluy ouepezeit 06paboTKu
HEKOTOPBIX 3aJJaHUi. B 3TOM cilydae OIHMH WM HECKOJIBKO IIOCTAHOBIIIHKOB CTaBSIT 3aJlaHUS B
ouepe/b, a UCIIOJHUTETN GepyT CBOGOTHOE HEBBITIOTHEHHOE 33/JaHKe U3 OUepPeTU M BBITIOTHSIOT
€ro, I0CJIe Yero OOHOBJIAIOT CTATyC 3aJaHUs. EC/IM HCIIOJTHUTEJh BCEro OJUH, TO IIPobJieM He
BO3HHMKaeT. C yBeJM4YeHHEM KOJIMYecTBa UCIOJHHUTeJeld BO3HUKaeT KOHKYPeHIIUs 3a 3aZjauy U
KOHQJIUKTHI MEKTy UCIIOJTHUTEISIMH.



IToxroroBka 6asbl JaHHBIX

MoaroroBKka 6a3bl AAHHbIX

[Tompo6yeM peasni30BaTh odepenb 00pabOTKU 3amaHUM. [JIsI 3TOTO CO3[aJUM TEeCTOBYIO 6a3sy
MAaHHBIX U CO37aaAuM B Helt Tabsuiy QUEUE_TASK. B 3Ty TabJIHIly IIOCTaHOBIIUKU OyAYyT 406aBJISATH
3ajlauyl, a UCIOJHUTeNU OpaTh CBOOOAHBIE 3ala4yd U BBIIIOJHATHL UX. CKPUNT CO3xaHUA 6asbl
DAHHBIX C KOMMEHTapUsAMU IIPUBEIEH HIDKe:

CREATE DATABASE 'inet://localhost:3055/c:\fbdata\5.0\queue.fdb’
USER SYSDBA password 'masterkey’
DEFAULT CHARACTER SET UTF8;

CREATE DOMAIN D_QUEUE_TASK_STATUS
AS SMALLINT CHECK(VALUE IN (0, 1));

COMMENT ON DOMAIN D_QUEUE_TASK_STATUS IS 'CtaTtyc 3aBepuweHus 3apgauu’;

CREATE TABLE QUEUE_TASK (
ID BIGINT GENERATED BY DEFAULT AS IDENTITY NOT NULL,
NAME VARCHAR(50) NOT NULL,
STARTED BOOLEAN DEFAULT FALSE NOT NULL,
WORKER_ID BIGINT,
START_TIME TIMESTAMP,
FINISH_TIME TIMESTAMP,
FINISH_STATUS D_QUEUE_TASK_STATUS,
STATUS_TEXT VARCHAR(100),
CONSTRAINT PK_QUEUE_TASK PRIMARY KEY(ID)

)8

COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT

Ug
’

COMMENT

ownbkn';

ON
ON
ON
ON
ON
ON
ON
ON

ON

TABLE QUEUE_TASK IS 'Ouepepb 3apau’;

COLUMN QUEUE_TASK.ID IS 'MpeHTu¢mkatop 3apmaum’;

COLUMN QUEUE_TASK.NAME IS 'Wms 3apaun';

COLUMN QUEUE_TASK.STARTED IS 'Mpu3Hak Toro 4yto 3apaya B3ATa B 0bpaboTky';

COLUMN QUEUE_TASK.WORKER_ID IS 'WneHTudukaTtop ucnonHuTens 3amaum';

COLUMN QUEUE_TASK.START_TIME IS 'Bpems Hauana BbinonHeHWs 3apaun’;

COLUMN QUEUE_TASK.FINISH_TIME IS 'Bpems 3aBepuweHus BbiMONHEHUS 3aaaun’;

COLUMN QUEUE_TASK.FINISH_STATUS IS 'CTaTyc C KOTOpbiM 33Bepuunoch BbinomnHeHue 3aaaun @ - ycnewHo, 1 - ¢ ownbkoit

COLUMN QUEUE_TASK.STATUS_TEXT IS 'TekeT ctaTyca. Ecnn 3apaua BuinonHeHa 6e3 ownbok, To "OK", nHaue TekcT

,Z[JISI ILO68.BJI€‘HI/IH HOBOU 3aadM JOCTATOYHO BBIIIOJIHUTE OII€EpaTOop

INSERT INTO QUEUE_TASK(NAME) VALUES (?)

B JaHHOM cCjIydyae MBI IlepefjlaéM TOJIbKO MM 3aJlaud, Ha IpaKTUKe IIapaMeTpPOB MOXKET OBITh
0OJIBIIIE.

KaXIpIl HUCIIOJTHUTEJb JI0JDKEH BBIOpaTh OJHY CBOOOJHYIO 33/lauy U YCTAHOBUTH €€ IIPU3HaK
"B3gTa B 06paboTKy".

HOJIY‘II/ITB CBOGO,I[HYI-O 3agady MOKHO C IIOMOIIIBIO CJIEAYIOIIIETO 3alIpoca:



IToxroroBka 6asbl JaHHBIX

SELECT ID, NAME

FROM QUEUE_TASK

WHERE STARTED IS FALSE
ORDER BY ID

FETCH FIRST ROW ONLY

Jlajlee UCIIOJIHUTEJIb IIOMeYaeT 3aZiady Kak "B3sita B 06paboTKy", ycTaHaBJIUBAaeT BpeMs CTapTa
3aJjlayy U UeHTUPUKATOP UCIIOJTHUTEJIA. ITO JelaeTcs 3allpOoCOM:

UPDATE QUEUE_TASK

SET

STARTED = TRUE,

WORKER_ID = ?,

START_TIME = CURRENT_TIMESTAMP
WHERE ID = ?

[Tocsie TOro Kak 3azjaya B3gTa B 00pab0TKY, HAUMHAaeTCd COOCTBEHHO CaMO BBIIIOJIHEHUE 3a/jayu.
Korga 3asaua BBIIIOJTHEHA HEOOXOJMMO YCTAaHOBUTH BpeMs 3aBepllleHHs 3aflaud U e€ CTaTyc.
BeIllOJIHEHUE 3a/lauyd MOYKeT 3aBepIIUThCI C OIIHMOKOM, B 3TOM CJIydae yCTaHABJIUBAETCS
COOTBETCTBYIOIIIHH CTaTyC ¥ COXPaHSIETCS TEKCT OIIHUOKHU.

UPDATE QUEUE_TASK
SET

FINISH_STATUS = 7,

STATUS_TEXT = ?,

FINISH_TIME = CURRENT_TIMESTAMP
WHERE ID = ?
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CKpunT MoaenupymoLwimii ouepeab 3agaHnNm
[Torpo6yeM IPOBEPUTH HAITy Hel0. [JI 9TOT0 HAaIIUIIIeM IIPOCTOM CKPUIIT Ha s13bIKke Python.

,HJIH Hall¥CaHUA CKPUIITAa HaM HOTpEﬁyeTCH YCTaHOBUTE [1B€ OMOJIMOTEKU:

pip install firebird-driver
pip install prettytable

Termepb MOKHO IIPUCTYIIUTh K HaIlMCAHUIO CKpUIITa. CKpUIIT HAaIlMCaH JJId 3aycka o Windows,
OTHAKO ero MOKHO 3amyckKaThb M II0oJ Linux HM3MeHUB HEKOTOpble KOHCTAaHTHI U IIyTh K
6ubsroreke fbelient. CoxpaHUM HallMCaHHBIN CKPUIIT ero B GaliI queue_exec.py:

#!/usr/bin/python3

import concurrent.futures as pool
import logging

import random

import time

from firebird.driver import connect, DatabaseError

from firebird.driver import driver_config

from firebird.driver import tpb, Isolation, TraAccessMode
from firebird.driver.core import TransactionManager

from prettytable import PrettyTable

driver_config.fb_client_library.value = "c:\\firebird\\5.0\\fbclient.d11"

DB_URI = "inet://localhost:3055/d:\\fbdata\\5.0\\queuve.fdb'
DB_USER = 'SYSDBA'

DB_PASSWORD = "masterkey'

DB_CHARSET = 'UTF8'

WORKERS_COUNT = 4 # KomuyecTBO nCnOTHUTETNEN
WORKS_COUNT = 40 # KomuuecTBO 3apau

# set up logging to console
stream_handler = logging.StreamHandler ()
stream_handler.setLevel(logging.INFO)

logging.basicConfig(level=1ogging.DEBUG,
handlers=[stream_handler])

class Worker:

"""Knacc Worker npepcTaBmnseT coboil ucnonHuTens 3apauu”""
def __init__(self, worker_id: int):

self.worker_id = worker_id

@staticmethod
def __next_task(tnx: TransactionManager):
"""|\3BnekaeT crepnylolWylo 3afady U3 ouepeau.

Arguments:
tnx: TpaH3akuua B KOTOPOW BHINONHAETCA 3arnpoc

nun

cur = tnx.cursor()
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nun

cur.execute(
SELECT ID, NAME
FROM QUEUE_TASK
WHERE STARTED IS FALSE
ORDER BY ID
FETCH FIRST ROW ONLY
")

row = cur.fetchone()
cur.close()
return row

def __on_start_task(self, tnx: TransactionManager, task_id: int) -> None:

"""CpabaTbiBaeT npu CTapTe BHIMONHEHUA 33A3ul.
YcTaHaBnMBaeT 3adadye MpU3HAK TOr0, YTO OHA 3aMyuWeH3 W Bpems CTapTa.

Arguments:
tnx: TpaH3akuua B KOTOPOIi BbIMOTHAETCA 3amnpoc
task_id: WneHTudukaTtop 3agaum

win

cur = tnx.cursor()

cur.execute(

nun

UPDATE QUEUE_TASK

SET

STARTED = TRUE,

WORKER_ID = ?,

START_TIME = CURRENT_TIMESTAMP
WHERE ID = ?

nun
’

(self.worker_id, task_id,)

@staticmethod

def __on_finish_task(tnx: TransactionManager, task_id: int, status: int, status_text:

"""CpabaTbiBaeT Mpu 3aBepWEHUM BbIMOTIHEHUSA 33[aul.
YcTaHaBnMBaeT 3ajadye BpeMA 3aBepUWeHUA W CTATyC C KOTOPbIM 3aBepuunach 3afaua.

Arguments:
tnx: TpaH3akums B KOTOPOW BHLIMONHAETCHA 33npoc
task_id: WneHTudukaTtop 3apmaum
status: Kop cTaTtyca 3aBepuwenns. @ - ycnewHo, 1 - 3aBepweHo ¢ owubkoii

str) -> None:

status_text: TekcT cTtaTyca 3aBepuwenns. lpu ycnewHom 3aBepuweHuu 3anucoiaem "OK",

B MPOTWUBHOM CTlyuae TEKCT OWNbKM.
cur = tnx.cursor()
cur.execute(
UPDATE QUEUE_TASK
SET
FINISH_STATUS = ?,
STATUS_TEXT = ?,
FINISH_TIME = CURRENT_TIMESTAMP
WHERE ID = ?

nun
’

(status, status_text, task_id,)

def on_task_execute(self, task_id: int, name: str) -> None:
"""JT0T MeTOA MPUBENEH KaK npumep QYHKUMM BbIMOTIHEHWS HEKOTOPOW 3apjauu.
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B peanbHbix 3apauax oH byaeT apyrum u ¢ apyrum Habopom napameTpoB.

Arguments:
task_id: WneHTudukaTtop 3apaum
name: Wma 3apaun
Wi
# Bbibop crnyuaiiHoii 3aaeprKy
t = random.randint(1, 4)
time.sleep(t * 0.07)
# nnAa pemoHCTpauMM TOro, UTO 33A3ua MOKET BHINMOTHATLCA ¢ ownbkamu,
# reHepupyem nckmioueHue OIS [BYX U3 CTIYYaiiHbIX uncen.
if t ==3:
raise Exception("Some error")

def run(self) -> int:
"""BhinonHeHne 3aaauu
conflict_counter = 0
# [lna napanmnenbHOro BbIMOJIHEHUSA KawAbli MOTOK AOTKEH WMEeTb CBOE coepmuHeHne ¢ Bfl.
with connect(DB_URI, user=DB_USER, password=DB_PASSWORD, charset=DB_CHARSET) as con:
tnx = con.transaction_manager(tpb(Isolation.SNAPSHOT, lock_timeout=0, access_mode=TraAccessMode.WRITE))
while True:
# W3Bmekaem ouyepepHylo 334ayy W CTaBWM €ii MPU3HAK TOrO YTO OH3 BLIMOTIHAETCH.
# Tockonbky 3afaya MOKeT BbLIMONHUTLCA C OWMOKOW, TO MPU3HAK CTapTa 3a[auu
# sbicTaBnAeM B OTAENbHOW TPaH3aKLNN.
tnx.begin()
try:
task_row = self.__next_task(tnx)
# Ecnn 3amaum 3aKOHUMTINCH 33BEpWAEM MOTOK
if task_row is None:
tnx.commit()
break
(task_id, name,) = task_row
self.__on_start_task(tnx, task_id)
tnx.commit()
except DatabaseError as err:
if err.sqlstate == "40001":
conflict_counter = conflict_counter + 1
logging.error(f"Worker: {self.worker_id}, Task: {self.worker_id}, Error: {err}")
else:
logging.exception('")
tnx.rollback()
continue

# BuinomHsiem 3apauy

status = 0
status_text = "OK"
try:

self.on_task_execute(task_id, name)
except Exception as err:
# Ecnn npw BbINONHEHWN BO3HMKMA OwWbka,
# To cTaBWM COOTBETCTBYIOWWA KOf CT3Tyca M COXPaAHSAEM TeKCT ownbku.
status = 1
status_text = f"{err}"
# logging.error(status_text)

# CoxpaHsiem BpeMs 33BEpWEHMS 33[43ui W 3aNNUCHIBAEM CTATyC €€ 33BepuweHus.
tnx.begin()
try:
self.__on_finish_task(tnx, task_id, status, status_text)
tnx.commit()
except DatabaseError:
if err.sqlstate == "40001":
conflict_counter = conflict_counter + 1
logging.error(f"Worker: {self.worker_id}, Task: {self.worker_id}, Error: {err}")



CKPHIIT MOJIeJTUPYIONTHE OUepeb 3ajaHUi

else:
logging.exception('")
tnx.rollback()

return conflict_counter

def main():
print(f"Start execute script. Works: {WORKS_COUNT}, workers: {WORKERS_COUNT}\n")

with connect(DB_URI, user=DB_USER, password=DB_PASSWORD, charset=DB_CHARSET) as con:
# Unctum npepbifywme 3agaun
con.begin()
with con.cursor() as cur:
cur.execute("DELETE FROM QUEUE_TASK")
con.commit()
# MNocTaHoBuMK cTaBuT 40 3apay
con.begin()
with con.cursor() as cur:
cur.execute(
EXECUTE BLOCK (CNT INTEGER = ?)
AS
DECLARE T INTEGER;
BEGIN
I=20;
WHILE (I < CNT) DO
BEGIN
I=1+1;
INSERT INTO QUEUE_TASK(NAME)
VALUES ('Task ' || :I);
END
END
(WORKS_COUNT, )
)

con.commit()

# co3pmaém ucnonmHuTenei

workers = map(lambda worker_id: Worker(worker_id), range(WORKERS_COUNT))

with pool.ProcessPoolExecutor(max_workers=WORKERS_COUNT) as executer:
features = map(lambda worker: executer.submit(worker.run), workers)
conflicts = map(lambda feature: feature.result(), pool.as_completed(features))
conflict_count = sum(conflicts)

# cuutaem cTaTMCTUKY
with connect(DB_URI, user=DB_USER, password=DB_PASSWORD, charset=DB_CHARSET) as con:
cur = con.cursor()
cur.execute("""
SELECT
COUNT(*) AS CNT_TASK,
COUNT(*) FILTER(WHERE STARTED IS TRUE AND FINISH_TIME IS NULL) AS CNT_ACTIVE_TASK,
COUNT(*) FILTER(WHERE FINISH_TIME IS NOT NULL) AS CNT_FINISHED_TASK,
COUNT(*) FILTER(WHERE FINISH_STATUS = @) AS CNT_SUCCESS,
COUNT(*) FILTER(WHERE FINISH_STATUS = 1) AS CNT_ERROR,
AVG(DATEDIFF(MILLISECOND FROM START_TIME TO FINISH_TIME)) AS AVG_ELAPSED_TIME,
DATEDIFF(MILLISECOND FROM MIN(START_TIME) TO MAX(FINISH_TIME)) AS SUM_ELAPSED_TIME,
CAST(? AS BIGINT) AS CONFLICTS
FROM QUEUE_TASK
, (conflict_count,))
row = cur.fetchone()
cur.close()

nun

stat_columns = ["TASKS", "ACTIVE_TASKS", "FINISHED_TASKS", "SUCCESS", "ERROR", "AVG_ELAPSED_TIME",
"SUM_ELAPSED_TIME", "CONFLICTS"]
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stat_table = PrettyTable(stat_columns)
stat_table.add_row(row)
print("\nStatistics:")
print(stat_table)

cur = con.cursor()
cur.execute("""
SELECT
1D,
NAME,
STARTED,
WORKER_ID,
START_TIME,
FINISH_TIME,
FINISH_STATUS,
STATUS_TEXT
FROM QUEUE_TASK
"
rows = cur.fetchall()
cur.close()

columns = ["ID", "NAME", "STARTED", "WORKER", "START_TIME", "FINISH_TIME",
"STATUS", "STATUS_TEXT"]

table = PrettyTable(columns)
table.add_rows(rows)
print("\nTasks:")

print(table)
if __name__ =="__main__":
main()

B 3TOM CKpHIITe IIOCTaHOBIITUK CTaBUT 40 3a7jay, KOTOPhIe IOJDKHBI BHIIIOTHUTH 4 UCIIOJTHUTEJIS.
Ka)KIbIHl WCIIOJIHUTEh paboTaeT B COGCTBEHHOM ITOTOKe. IIo pe3ysbTaTaM pabGOThI CKPHUIITA
BBIBO/IHITCSI CTATUCTHKA BBITIOJIHEHUS 33/1a4, @ TAK)Ke KOJTMUECTBO KOHQIUKTOB U CAaMH 3a/IaUH.

[Momrpo6yeM 3amyCTUT HaIIl CKPUIIT:

python ./queue_exec.py

10
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Start execute script. Works: 40, workers: 4

ERROR:root:Worker: 2, Task: 2, Error: deadlock
-update conflicts with concurrent update
-concurrent transaction number is 95695

ERROR: root:Worker: 2, Task: 2, Error: deadlock
-update conflicts with concurrent update
-concurrent transaction number is 95697
ERROR:root:Worker: 2, Task: 2, Error: deadlock
-update conflicts with concurrent update
-concurrent transaction number is 95703
ERROR:root:Worker: 2, Task: 2, Error: deadlock
-update conflicts with concurrent update
-concurrent transaction number is 95706
ERROR:root:Worker: @, Task: @, Error: deadlock
-update conflicts with concurrent update
-concurrent transaction number is 95713

ERROR: root:Worker: 2, Task: 2, Error: deadlock
-update conflicts with concurrent update
-concurrent transaction number is 95722
ERROR:root:Worker: 3, Task: 3, Error: deadlock
-update conflicts with concurrent update
-concurrent transaction number is 95722
ERROR:root:Worker: 1, Task: 1, Error: deadlock
-update conflicts with concurrent update
-concurrent transaction number is 95722
ERROR:root:Worker: 1, Task: 1, Error: deadlock
-update conflicts with concurrent update
-concurrent transaction number is 95728
ERROR:root:Worker: @, Task: @, Error: deadlock
-update conflicts with concurrent update
-concurrent transaction number is 95734
ERROR:root:Worker: @, Task: @, Error: deadlock
-update conflicts with concurrent update
-concurrent transaction number is 95736

ERROR: root:Worker: 1, Task: 1, Error: deadlock
-update conflicts with concurrent update
-concurrent transaction number is 95741

ERROR: root:Worker: 1, Task: 1, Error: deadlock
-update conflicts with concurrent update
-concurrent transaction number is 95744
ERROR:root:Worker: @, Task: @, Error: deadlock
-update conflicts with concurrent update
-concurrent transaction number is 95749

Statistics:

e Fommmmm oo B T fommmmmme- Fommmm o oo oo et +

| TASKS | ACTIVE_TASKS | FINISHED_TASKS | SUCCESS | ERROR | AVG_ELAPSED_TIME | SUM_ELAPSED_TIME | CONFLICTS |

e ommmmm oo ommm oo R el - et et L T L et +

| 40 | 0 | 40 | 28 | 12 | 43.1 | 1353 | 14 |
R e ommm e R ommmmm- it L it L et +
Tasks

Hommm - oo oo Hommm o o B Homm oo oo +
| ID | NAME | STARTED | WORKER | START_TIME | FINISH_TIME | STATUS | STATUS_TEXT |
R fommmmm oo fommmmm o fommmmmo- e e TP oo R R +
| 1341 | Task 1| True | 0 | 2023-07-06 15:35:29.9800 | 2023-07-06 15:35:30.0320 | 1 | Some error

| 1342 | Task 2| True | 0 | 2023-07-06 15:35:30.0420 | 2023-07-06 15:35:30.0800 | 1 | Some error

| 1343 | Task 3| True | 0 | 2023-07-06 15:35:30.0900 | 2023-07-06 15:35:30.1130 | 0 | 0K |
| 1344 | Task 4 | True | 0 | 2023-07-06 15:35:30.1220 | 2023-07-06 15:35:30.1450 | 0 | 0K |

11
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Us PEe3y/JIbTaTOB BBIIIOJIHEHHA CKPHUIITA BHIHO, YTO 4 UCIIOJITHUTEJIS II0CTOTHHO KOH(]?JII/IKTYIOT 3a
3agayqy. Yem GBICTpee BBITIOJIHAETCA 3alada U YEM 00JIbIIIE 6y/1eT UCIIOJIHUTEJIEH, TEM BBIIIIE GY,ZLGT
BEPOATHOCTH KOHCl)JII/IKTOB.

12



dpasa SKIP LOCKED

®dpa3a SKIP LOCKED

Kaxk ’ke U3MeHUTH Hallle pellleHre, YTOObI 0HO paboTaso spPeKTUBHO U 6e3 ommub0K? TyT HaM Ha
IIOMOIIb IIPUXOAUT HOoBasg KOHCTPYKIMg SKIP LOCKED u3 Firebird 5.0.

dpasa SKIP LOCKED rmosBoJisieT IIpOIyCKaTh yrKe 3a0JI0KUpOBaHHbIE 3aIIUCH, II03BOJIISA TeM CaMbIM
paboraTh 6e3 KOHGIUKTOB. OHA MOKET IIPUMEHITHCI B 3alIpocax, B KOTOPBIX €CTh BEPOSTHOCTH
BO3HHUKHOBEHUSI KOHQJIMKTA OOHOBJIEHHS, TO eCTh B 3ampocax SELECT - WITH LOCK, UPDATE u
DELETE. IlocMOTPHM Ha eé CUHTaKCHUC:

SELECT
[FIRST ...]
[SKIP ...]
FROM <sometable>
[WHERE ...]
[PLAN ...]
[ORDER BY ...]
[{ ROWS ... } | {OFFSET ...} | {FETCH ...}]
[FOR UPDATE [OF ...]1]
[WITH LOCK [SKIP LOCKED]]

UPDATE <sometable>

SET ...

[WHERE ...]
[PLAN ...]
[ORDER BY ...]
[ROWS ...]

[SKIP LOCKED]
[RETURNING ...]

DELETE FROM <sometable>

[WHERE ...]
[PLAN ...]
[ORDER BY ...]
[ROWS ...]

[SKIP LOCKED]
[RETURNING ...]

13
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Ouepeab 3agaHNN 6€3 KOHPNUKTOB

HOHpOGYEM HCIIPAaBUTH HaIll CKPHUIIT, TdK 4TOOBI UCIIOJTHUTEIN HE KOH(I)JII/IKTOBaJII/I 3a 3aavu.

,HJIH 9TOI0 HaM HeO6XO,IEI/IMO HEMHOTO IIepeIlkuCaTh 3allpoC B MeTOOE __next_task xiacca Worker.

@staticmethod
def __next_task(tnx: TransactionManager):
"""M3BnekaeT crneaywuwyl 33aauy U3 OYepeau.

Arguments:
tnx: TpaH3akuma B KOTOPOW BHIMNOMHAETCA 3anpoc

cur = tnx.cursor()
cur.execute("""

SELECT ID, NAME

FROM QUEUE_TASK

WHERE STARTED IS FALSE

ORDER BY ID

FETCH FIRST ROW ONLY

FOR UPDATE WITH LOCK SKIP LOCKED
"

row = cur.fetchone()
cur.close()
return row

[Tomrpo6yeM 3alyCTUT UCIIPaBAeHHBIN CKPUIIT:

python ./queue_exec.py
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Ouepenb 3aaHul 6€3 KOHPJIUKTOB

Start execute script. Works: 40, workers: 4

Statistics:

e ommmmm oo R e T R el ommmm o et omm e et +

| TASKS | ACTIVE_TASKS | FINISHED_TASKS | SUCCESS | ERROR | AVG_ELAPSED_TIME | SUM_ELAPSED_TIME | CONFLICTS |

Hmmm e Hmmmmmm e Hmmmmmm e Hmmmmmm e S Hmmmmmmm e Hmmm e Hmmmmmmmm e +

| 40 | 0 | 40 | 32 | 8 | 39.1 | 1048 | 0

Hmmm e Hmmmmmmmm e Hmmmmmm e Hmmmmmm e 4o Hmmmmmmm oo Hmmm e Hmmmmmmm e +
Tasks

- fommmmmm e R et fommmmmm- R e e TP T e it L e B e +
| ID | NAME | STARTED | WORKER | START_TIME | FINISH_TIME | STATUS | STATUS_TEXT |
- dommmmmm o fommmmm oo Fommmmmo- e e e e L e TP E TR E R R e +
| 1381 | Task 1| True | 0 | 2023-07-06 15:57:22.0360 | 2023-07-06 15:57:22.0740 | 0 | 0K |
| 1382 | Task 2| True | 0 | 2023-07-06 15:57:22.0840 | 2023-07-06 15:57:22.1130 | 0 | 0K |
| 1383 | Task 3| True | © | 2023-07-@6 15:57:22.1220 | 2023-07-06 15:57:22.1630 | @ | 0K |
| 1384 | Task 4 | True | 0 | 2023-07-06 15:57:22.1720 | 2023-07-06 15:57:22.1910 | 0 | 0K |
| 1385 | Task 5 | True | 0 | 2023-07-06 15:57:22.2020 | 2023-07-06 15:57:22.2540 | 0 | 0K |
| 1386 | Task 6 | True | 0@ | 2023-07-06 15:57:22.2620 | 2023-07-06 15:57:22.3220 | 0@ | 0K |
| 1387 | Task 7 | True | 0 | 2023-07-06 15:57:22.3300 | 2023-07-06 15:57:22.3790 | 1 | Some error

Ha 3TOoT pa3 HUKaKuX KOHQIUKTOB HeT. TakuM obpasom, B Firebird 5.0 BbI Mo>KeTe HUCII0JIE30BaTh
¢pasy SKIP LOCKED g1 Toro, 4TOOBI N36€eKaTh HEHY>KHBIX KOHQIUKTOB 00HOBJIEHUH.
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3aKkyroueHue

3aK/iroueHume

Hamry ouepefb 3ajaHUM MOYKHO eIlé HEMHOTO YJIyUIINTh. /laBaiiTe IIOCMOTPHUM Ha ILIaH
BBIIIOJTHEHUS 3aIIpoca

SELECT
ID, NAME
FROM QUEUE_TASK
WHERE STARTED IS FALSE
ORDER BY ID
FETCH FIRST ROW ONLY
FOR UPDATE WITH LOCK SKIP LOCKED

Select Expression
-> First N Records
-> Write Lock
-> Filter
-> Table "QUEUE_TASK" Access By ID
-> Index "PK_QUEUE_TASK" Full Scan

JTOT IUIaH BBIIIOJIHEHUSI He OYeHb XOpoluud. 3anmuch u3 Tabsounsl QUEUE_TASK u3sBiekaeTcs C
IIOMOIIIbI0 HaBUTAIIUX II0 HHAEKCY, OMHAKO CKaHUpPOBaHHE HHJeKca IIoJHoe. Eciu Tabauiy
QUEUE_TASK He ouMIaTh KaK Mbl 3TO [ejlaJld B HallleM CKpPUIITE, TO CO BpeMeHeM BbIOOpPKa
HeoOpaboTaHHBIX 3a7ja4 OyeT CTAHOBUTHCS BCE Me/lJIeHHel! U MeJlJIeHHe!.

Mo>KHO co37aTh HMHJeKC ajs moJit STARTED. Eciu IIOCTAaHOBIIHMK IIOCTOSHHO JT06aBJIIET HOBEHIE
3a/layM, a HUCIIOJIHUTEJU BBIOJIHAKT WX, TO KOJUUECTBO HEe HAyaThIX 33a7au BCerga MeHBIIIe,
KOJIMYeCTBA 3aBEPIIEHHBIX, TAKUM 00pa3oM, 3TOT HHJeKC OyzeT 3pPeKTUBHO (PUILTPOBATH
3amayu. [IpoBepuM 3TO yTBep K eHUE:

CREATE INDEX IDX_QUEUE_TASK_INACTIVE ON QUEUE_TASK(STARTED);

SELECT
ID, NAME
FROM QUEUE_TASK
WHERE STARTED IS FALSE
ORDER BY ID
FETCH FIRST ROW ONLY
FOR UPDATE WITH LOCK SKIP LOCKED;
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3aKkyroueHue

Select Expression
-> First N Records
-> Write Lock
-> Filter
-> Table "QUEUE_TASK" Access By ID
-> Index "PK_QUEUE_TASK" Full Scan
-> Bitmap
-> Index "IDX_QUEUE_TASK_INACTIVE" Range Scan (full match)

ITO IeHUCTBUTEBHO TaK, HO TeIephb HCII0Jb3yeTCs IBa MHEKCA, OMUH /I GHIbTPAITHH, 8 BTOPOH
711 HAaBUTAITHH.

MO>KHO IIOUTH JIajIbIlle U CO3aTh KOMIIO3UTHBIN UHIEKC:

DROP INDEX IDX_QUEUE_TASK_INACTIVE;

CREATE INDEX IDX_QUEUE_TASK_INACTIVE ON QUEUE_TASK(STARTED, ID);

Select Expression
-> First N Records
-> Write Lock
-> Filter
-> Table "QUEUE_TASK" Access By ID
-> Index "IDX_QUEUE_TASK_INACTIVE" Range Scan (partial match: 1/2)

10 O6yzeT 3¢pdeKTHUBHee II0CKOJILKY HCIIOJIb3yeTCd TOJIBKO OLUH WHIEKC i1 HaBUTallUU, U OH
CKaHUpPYyeTCcsI 4aCTUYHO. OTHAKO Y TAKOTO MH/IeKCa eCTh CYII[eCTBEHHBINM HeJJOCTAaTOK, OH He OyzeT
KOMITaKTHBIM.

JI7151 pelieHus 3TOM IIpo6JieMbl MOYKHO 3aJ[eHiCTBOBATH eIllé OAHY HOBYI0 BO3MOKHOCTE U3 Firebird
5.0, Tak Ha3bIBaeMble YaCTUUHbIE UHIEKCHI.

YacTUYHBIN UH/IEKC — 3TO UHJEKC, KOTOPBIM CTPOUTCS II0 IIOJIMHOKECTBY
CTPOK TAaOGJIUITBI, OIIpefieIIeMOMY YCJIOBHBIM BBIpakeHHeM (0OHO
Ha3bIBaeTCs MPeAUKATOM YaCTUUYHOIO MHjeKca). TakoM MHAEKC COLEeP KUT
3aIIMCH TOJIBKO JIJISI CTPOK, YOBJIETBOPSIIOIIUX IPeUKaTy.

JlaBayiTe IIOIpo6yeM IIOCTPOUTE TaKOM MHJEKC:
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3aKkyroueHue

DROP INDEX IDX_QUEUE_TASK_INACTIVE;
CREATE INDEX IDX_QUEUE_TASK_INACTIVE ON QUEUE_TASK (STARTED, ID) WHERE (STARTED IS FALSE);

SELECT
ID, NAME
FROM QUEUE_TASK
WHERE STARTED IS FALSE
ORDER BY STARTED, ID
FETCH FIRST ROW ONLY
FOR UPDATE WITH LOCK SKIP LOCKED

Select Expression
-> First N Records
-> Write Lock
-> Filter
-> Table "QUEUE_TASK" Access By ID
-> Index "IDX_QUEUE_TASK_INACTIVE" Full Scan

3anmuce u3 Tabaunpl  QUEUE_TASK wm3BilekaeTcss C IIOMOINBI0 HaBUTAllUM 110 HHJIEKCY
IDX_QUEUE_TASK_INACTIVE. HecMoTpss Ha TO, YTO CKaHHUpOBaHHe HHJeKca IIOJIHOe, caM IIo cebe
UHJIEKC 0UeHb KOMIIAKTHBIM, IIOCKOJIBbKY COAEeP’KUT TOJILKO KJIKUU /I KOTOPBIX BBIIIOJIHAETCS
ycoBHe STARTED IS FALSE. Takux 3amuceid B HOpMaJIbHOM ouepeu 3a/iau BCeInia CUJIbHO MEeHBIIIE,
yeM 3allKCel C BBIIIOJTHEHHBIMHU 3a/jadyaMUy.

B 3TOM cTaThbe MBI II0Ka3aJld KaK IIPUMEHATH HOBYI0 QYHKIIMOHaAbHOCTH SKIP LOCKED, koTopas
nosiBuiiack B Firebird 5.0. KpoMe Toro, HeMHOIO pacCcKas3aHO O "JaCTHUYHBIX MHJeKcaX", KOTOPhIe
Toke mosBuiaack B Firebird 5.0. YacTuuHble HHAEKCHI MOIYT TakK)Ke HCIIOJIb30BAThCA IS

CJIO’KHBIX "OrpaHU4YeHU" YHUKaJIbHOCTU. HO 06 3TOM B CJIeAyIOIUI pas.

DDL CKpHUINT JJIsI CO3aHusI 6a3bl JaHHBIX, a TakKe Python CKpHUIIT ¢ aMyJsiruedt ouepenu 3amad
MO>KHO CKa4aTh 110 CJIEAYIOITHUM CChLTKAM:

* ddLsql

* queue_exec.py
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https://github.com/sim1984/fb_task_queue/blob/main/ddl.sql
https://github.com/sim1984/fb_task_queue/blob/main/queue_exec.py
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