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ITepreyopeva

* Triggers

e Events




Elwoaymyn

e Ta SQL trigger eivat eva ouvoAo armo SQL statements
artoUnkevUEVa atov KataAoyo tnc Baonc dedbouevwv
(eva armodnkeuuEVO poypaua) to ornolo EKTEAEITAL
QUTOUOTA OTAV EUPAVIOTEL EVO. CUYKEKPLUEVO oUUBaY
TO ortolo oxetiletal ue eva rtivaka mi.x., insert, update

n delete.
e Xpnotluo yio:
— Mpootaocia TG akepaloOTNTAC TWV SESOUEVWV.

— Autopatornoinon dtadikaolwyv otn Baocn dedopEvwy OMwE
logging, auditing, k.a.




Eltoaywyn

e To SQL trigger gival evac lOLKOC TUTTOC Stored
procedure.

e Elval eldkoc ylati dev kaAeitat onwce pioa stored

procedure. H kUpla dtadpopad evoc trigger Ko pLog
stored procedure sivat otL:

— 'Eva trigger kaAeltal avtopata otav Eva cupBav
dnuULoupYELTOL O€ Eval TTivaKaL.

— Mia stored procedure npemel va. KAAEOTEL pnTa.




[TAeovekTnpata

1. Moapexouv eva eVOANAKTLKO TPOTIO EAEYXOU TNG
QAKEPALOTNTAC TWV OESOUEVWV.

Mopexouv eva eVAANAKTLIKO TPOTIO EKTEAECNC
TPOYPOAUUATIONEVWVY evepyELwV (scheduled tasks).
Ta triggers KoAoUvTOL AUTOMOTO TIPLV N LETA ATIO ULal
aAAayn Twv SeOOUEVWV OE Evav TILVOKAL.

Mrmopel va iaoel opaApata otnv ENLXELPLOLAKN
Aoyikn oto emnimedo tnc BA.

Mropel va eAeyxeL TLG aANaYEC TwV SESOUEVWY
OTOUC TILVOLKEC.




Melovektpata

. Ta SQL triggers pmopetl va avénoouv tTnv emifapuvon
(overhead) otov e€umtnpetntn tnC Baonc dedopEvwv.

. Ta SQL triggers kahoUvTal KoL EKTEAOUVTOL XWPLC VAL
elval opata amo ti¢ edpappoyec. Eivatl SuokoAlo va
KataAaBouv oL edpopLoyEC TL yiveTal oto eminmedo TG
BA.

Ecav 6ev urtapyel tporoc va yivel n Souldeila e stored
procedure, tote okeou ta SQL trigger




Metafoleg Acdoopevov

e Eva trigger elval eva cuvolo armo SQL statements ta onoia
KodoUvtal/ekteAoUvTal qutopata Otav cUMBEL pla aAAayr ota
dedopeva evog mivaka (o omoloc oxetiletal e to trigger).

e [la kABe mivaka prmopolV va oplotouV 6 triggers (mpLv tnv
ekboon MySQL 5.7.2)

BEFORE INSERT: skteAeital mpLv tnv looywyn Twv S€60pEVWY
AFTER INSERT: skteAeitol HeETA TNV ELCAYWYN TWV OESOUEVWV
BEFORE UPDATE: ekteAeltal mpLv tnV evNUEPWON TWV SESOUEVWV
AFTER UPDATE: ekteAeital PETA TNV EVNUEPWON TWV SESOUEVWV
BEFORE DELETE: skteAeital npwv tn Staypadn twv SeSopEvwy
AFTER DELETE: skteAeital peta tn Staypadn twv SeSopEvwyY




Metafoleg Acdoopevov

e Otav b6ev xpnotponotovvtal ta INSERT, DELETE n UPDATE
statements yla tnv petafoAn twv dedopévwy, Ta triggers mou
oxetilovtal pe tov ivako 6€ Ba KaAeoTtoUv.

— TRUNCATE statement amopakpuvel OAa ta Sedopeva evoc
nilvaka aAAa v KaAel To oxXeTI(OLLEVO LLE TO TtivaKa trigger
Ta triggers evepyornolovvtal (fired) kat yia karmota ta onoia
xpnotuormotoUv to INSERT statement (oto background) omwc
elval to REPLACE n LOAD DATA statement.




YopPaocerg Ovoparooootiag Trigger

. (BEFORE | AFTER) tableName_(INSERT| UPDATE | DELETE)

— before_order_update
. tablename_ (BEFORE | AFTER) (INSERT| UPDATE | DELETE)

— order_before_update




MySQL Triggers - Amodnkevon

e Ta triggers otn MySQL amoBnkevovtal o€ Eva KATAAOyo
dedopevwy m.y. /data/customerproduct/ e ta apxeia va
ovopalovtal tablename.TRG kat triggername.TRN :

— To apyeio tablename.TRG cuoyetilel to trigger pe To Ttivaka.

— To apyelo triggername.TRN meplEXEL TOV OPLOUO TOUL trigger.




MySQL Trigger - Ilepropiopot

e Ta triggers KAAUTITOUV OAQL TOL XOPOLKTNPLOTLKA Ttou opilovtal
otnv standard SQL.
e Ta MySQL triggers dev pnopouv va:

— Xpnotpomnowjoouv ta SHOW, LOAD DATA, LOAD TABLE, BACKUP
DATABASE, RESTORE, FLUSH kot RETURN statements.

Xpnotwpomowjoouyv statements onwc ta COMMIT , ROLLBACK,
START TRANSACTION, LOCK/UNLOCK TABLES, ALTER, CREATE,
DROP, RENAME.

Xpnotwuomowjoouv statements onwc ta PREPARE kat EXECUTE.

Xpnotpormnotoouv duvaptka SQL statements.

Eva trigger umopei va kaAeoet uia stored procedure n stored
function




Anpovpyia Trigger

e Juvtaén

CREATE TRIGGER trigger name

trigger_time trigger_event ON table_name
FOR EACH ROW

BEGIN

END;




Anpovpyia Trigger

e Eva trigger Ba mpéemel va akoAouBel piat cupBaon oe otL adopa
v ovopuaotia: [trigger time] [table name] [trigger event]

— E.g. before_employees update

O xpovoc evepyormoiong tou trigger (activation time) pumopei va
elval BEFORE 1 AFTER

To trigger event pumnopei va eivat INSERT, UPDATE ) DELETE

Eva trigger mpéEmneL va oxetiletal pe Eva niivaka. Xwpic tov
nilvoka, to trigger 6ev Ba uTtApPXEL. ZUVENWC Ba TIPETEL val
koBoplotel To ovopa tou mivaka peta to ON keyword.




Anpovpyia Trigger

e Eva trigger mou opiletal yia evepyeta INSERT pmopel
va xpnotuornotnoet povo to NEW keyword.

Eva trigger mou opiletal yia evepyetlo. DELETE pmopet
vVa XPNOLULOTIOLNOEL LOovo To OLD kaBwc dev umtapyel
KOLULOL VEQL YPOLLLUN.

Eva trigger mou opiletal yia evepyslot UPDATE prmopet
va xpnotpornolnostl to OLD (avadEpeTal oTtn YPOUUN
TPLV YiVEL N evnuEpwon) kat to NEW (avadepetal otn
ypopun adou yivel n evnuepwaon) keyword.




Trigger - Ilapaoetypa

e Anuloupyia evog mivaka employees audit mou Ba amoBnkevel
TIC aAAayEcg otov niivaka employee

CREATE TABLE employees_audit (
id INT AUTO_INCREMENT PRIMARY KEY,
employeeNumber INT NOT NULL,
lasthame VARCHAR(50) NOT NULL,
changedat DATETIME DEFAULT NULL,
action VARCHAR(50) DEFAULT NULL




Trigger - Ilapaostypa

e Anuloupyia evoc trigger yia kataypadn Twv aAAaywyv oTov
niivaka employee
e Em\eyw otnv KapteAa tou Ttivako employee to Triggers
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Trigger - Ilapaoetypa

e [lpooBstw eva veo Trigger oto BEFORE UPDATE

W rysaL workbench
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Trigger - Ilapaoetypa

* JUMUTMANPWVW TOoV KWK petaéL twv BEGIN-END

CREATE TRIGGER before_employee_update
BEFORE UPDATE ON employees
FOR EACH ROW
BEGIN
INSERT INTO employees_audit
SET action = 'update’,
employeeNumber = OLD.employeeNumber,
lasthname = OLD.lastName,
changedat = NOW():
END




Trigger - Ilapaosiypa

e Update statement

UPDATE employees
SET lastName = 'Phan’
WHERE employeeNumber = 1056;

select * from employees_audit;




IToAamAa Triggers

 MoAAamAa triggers yia to idto event kat action time o€ Eva
niivaka. Ta triggers Ba evepyomolnBouv celplaka otav cupPel
10 event.
— MySQL 5.7.2+

e To OUVTOKTLKO yla TtTn dnuioupyia KaBe evoc trigger eivau idlo.
e H kAnon twv triggers yilvetol Pe TN OELPA TTOU EXOUV
dnuovpynOBeL.




IToAamAa Triggers

e Lo va aANA€eL N oslpa KANoNng Twv triggers Ba mpemelL va
opioete tnv emtloyr) FOLLOWS r) PRECEDES Uotepa amo tov
6po FOR EACH ROW.

— H ertthoyr) FOLLOWS emutpEmnel oto VEOo trigger va evepyomolnBet peta
(€Emetal n ektéAeon Tou) to trigger mou dnAwvetal (To omoio MPEMeL va
UTTALPXEL).

— H ertthoyn) PRECEDES emuitpemnel oto vEo trigger va evepyomolnBet mpLv
(mponyeital n ektéAeon tou) To trigger mou SnAwveTal (to omolo mpEmel
Vol UTTALPXEL).




IToManAa Triggers

e Juvtaén

CREATE TRIGGER trigger name

[BEFORE | AFTER] [INSERT | UPDATE | DELETE] ON table_name
FOR EACH ROW

[FOLLOWS | PRECEDES] existing_trigger _name

BEGIN

END




IToManAa Triggers - [lapaoderypa

e Otav aA\aleL n TR evog polovtoc (products) Ba mpemel va
amoBONKEVOULE TNV TIAALA TLUN OE €va XWPELOTO TivaKa

e ApxKa, Ba Snuloupynocoupe Tov mivaka price_logs
CREATE TABLE price_logs (
id INT(11) NOT NULL AUTO_INCREMENT,
product_code VARCHAR(15) NOT NULL,
price DOUBLE NOT NULL,
updated_at TEIMESTAMP NOT NULL,
PRIMARY KEY (id),
CONSTRAINT price_logs_ibfk_1 FOREIGN KEY (product_code)
REFERENCES products (productCode)
ON DELETE CASCADE ON UPDATE CASCADE




IToManAa Triggers - [lapaoderypa

* OQewWpPOUNE OTL EKTOC OO TNV MaALA TR BEAou e va
amoBOnKeVOULLE Kall TtoLog TNV AAAaE.

e Oa dnuoupynocoupe tov mivaka user_change logs

CREATE TABLE user_change_logs (
id int(11) NOT NULL AUTO_INCREMENT,
product_code varchar(15) DEFAULT NULL,
updated_at timestamp NOT NULL,
updated_by varchar(30) NOT NULL,
PRIMARY KEY (id),

CONSTRAINT user_change_logs_ibfk_1 FOREIGN KEY
(product_code) REFERENCES products (productCode)

ON DELETE CASCADE ON UPDATE CASCADE




IToManAa Triggers - [lapaoderypa

e Anuloupyia TPWTOU trigger mMou evepyoToOLELTAL TIPLV TNV

EVNUEPWON TOU Ttivaka products kKo Ba evnUEPWVEL TO TTlvaKa
price_logs

CREATE TRIGGER before_products_update_1
BEFORE UPDATE ON products

FOR EACH ROW

BEGIN

INSERT INTO price_logs(product_code,price)
VALUES(old.productCode,old.msrp);
END




IToManAa Triggers - [lapaoderypa

e Anuloupyia devtepou trigger mMou evepyomoLeiTal TIpLV TNV

EVNUEPWON TOU Ttivaka products kKo Ba evnUEPWVEL TO TTlvaKa
user_change logs

CREATE TRIGGER before_products_update_ 2
BEFORE UPDATE ON products

FOR EACH ROW FOLLOWS before_products_update_1
BEGIN

INSERT INTO user_change_logs(product_code,updated_by)
VALUES(old.productCode, user()):;
END




IToManAa Triggers - [lapaoderypa

e Update statement

UPDATE products
SET msrp = 95.3
WHERE productCode = 'S10_1678";




ITIAnpo@opieg yra Triggers

e >yuvtaén SHOW TRIGGERS

SHOW TRIGGERS [FROM|IN] database_name [LIKE expr |
WHERE expr];

M.x. SHOW TRIGGERS FROM customerproduct;

MAnpodopleC OYETIKA LE TN OELPA EVEPYOTIOLNONG Bl MPEMEL va
ypapete emepwtnon oto ivaka triggers.

Juvtaén
SELECT *
FROM information_schema.triggers

WHERE trigger_schema = ‘database name’;




ITIAnpo@opieg yra Triggers

e [Mapadelypa

SELECT trigger_name, action_order

FROM information_schema.triggers

WHERE trigger_schema = 'customerproduct’

ORDER BY event_object_table, action_timing, event_manipulation;

e Katapynon trigger
DROP TRIGGER table_name.trigger name;




Events

e Eva event sival pia epyoaocia (task) mov exkteAeital Baolopevn oe
gva tpokoBoplopevo ipoypappa (schedule)

e Evepyormoleital amo To Xpovo (time), kal OxL amo TNV EVAUEPWON
KATIOLOU TtivaKka K.T.A OTtw¢ yiveTal e Ta triggers

e Eilvalmapopoto pe to cron job oto UNIX kat to task scheduler ota
Windows

e XpNOLUOTIOLELTOL YLaL:

1. BeAtiotomoinon Twv MWVAKwWV

cleaning up logs,

2
3. archiving data,
4

generate complex reports




Events

Atapopdwon/oxnuatiopoc (Configuration)

e To thread xpovompoypopupatiopov Twv events Hev elval
EVEPYOTIOLNUEVO
— SET GLOBAL event_scheduler = ON;
— SHOW PROCESSLIST;




Create Event

e Juvtaén
CREATE EVENT [IF NOT EXIST] event_name
ON SCHEDULE schedule
DO
event_body

e [La one-time event (otn B€on schedule)
— AT timestamp [+ INTERVAL]

e [la enavalapBavopevo event (otn B€on schedule)

— EVERY interval STARTS timestamp [+INTERVAL] ENDS timestamp
[+INTERVAL]




Create Event - Ilapaosiypa

e AnULloupyoUUE TOV TLVOKO Messages 0TOV OTIOLO ELoAyoVTOL
unvopoto

CREATE TABLE IF NOT EXISTS messages (
id INT PRIMARY KEY AUTO_INCREMENT,
message VARCHAR(255) NOT NULL,
created_at DATETIME NOT NULL




Create Event - Ilapaosiypa

e Anuoupyia evoc event ou ekteAeital pia popa

CREATE EVENT IF NOT EXISTS event_01
ON SCHEDULE AT CURRENT_TIMESTAMP
ON COMPLETION PRESERVE
DO
INSERT INTO messages(message,created_at)

VALUES(' Test MySQL Event 1' NOW()):




Create Event - Ilapaosiypa

e Anuloupyia evoc event ou ekteAeito TTOANEC POPEC

CREATE EVENT event_02
ON SCHEDULE EVERY 1 MINUTE
STARTS CURRENT_TIMESTAMP
ENDS CURRENT_TIMESTAMP + INTERVAL 1 HOUR
ON COMPLETION PRESERVE
DO
INSERT INTO messages(message,created_at)

VALUES(' Test MySQL recurring Event’ NOW());




Epgavion/Katapynon evog Event

e Eudavion
SHOW EVENTS FROM database schema;

e Katapynon
DROP EVENT [IF EXIST] event_name;
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