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Στόχος του έκτου εργαστηρίου είναι η κατανόηση σε βάθος της διαχείρισης δοσοληψιών. Μετά την επεξεργασία του εργαστηρίου ο ενδιαφερόμενος θα έχει κατανοήσει και θα έχει εμπεδώσει τον τρόπο διαχείριση δοσοληψιών στο προϊόν mySQL. 

Λέξεις Κλειδιά: Transactions, Transaction processing, mySQL



Διαχείριση δοσοληψιών στο προϊόν mySQL

Προσοχή το προϊόν της mySQL λειτουργεί όταν συνδεθούμε σε AUTOCOMMIT mode.
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DROP DATABASE TestDB;
CREATE DATABASE TestDB;
use TestDB;
CREATE TABLE T (id INT NOT NULL PRIMARY KEY, s VARCHAR(30), si SMALLINT);
DESCRIBE T;
INSERT INTO T (id, s) VALUES (1, 'first');
INSERT INTO T (id, s) VALUES (2, 'second');
INSERT INTO T (id, s) VALUES (3, 'third');
SELECT * FROM T;
ROLLBACK;
SELECT * FROM T;
Να πως ξεκινάμε και εκτελούμε transaction
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START TRANSACTION;
INSERT INTO T (id, s) VALUES (4, 'fourth');
SELECT * FROM T ;
ROLLBACK;
SELECT * FROM T;


Προσοχή! Με την εντολή ROLLBACK ολοκληρώθηκε η TRANSACTION και το προϊόν της mySQL λειτουργεί και πάλι σε AUTOCOMMIT mode.
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INSERT INTO T (id, s) VALUES (5, 'fifth');
ROLLBACK;
SELECT * FROM T;

Διαγράψτε τις γραμμές 2. 3. 4 του πίνακα

DELETE FROM T WHERE id > 1;

Switch off the AUTOCOMMIT mode

SET AUTOCOMMIT=0;

Τώρα λειτουργεί σωστά κάθε transaction όπως μπορείτε να διαπιστώσετε.

INSERT INTO T (id, s) VALUES (2, 'second');
INSERT INTO T (id, s) VALUES (3, 'third');
SELECT * FROM T;
ROLLBACK;
SELECT * FROM T;
INSERT INTO T (id, s) VALUES (5, 'fifth');
ROLLBACK;
SELECT * FROM T;[image: ]

Είναι γνωστές οι εντολές της Data Definition Language (DDL): “CREATE TABLE…”, “CREATE INDEX…”, “DROP TABLE …” κ.λ.π.
Είναι γνωστές επίσης οι εντολές της Data Manipulation Language (DML): “SELECT FROM…”, “INSERT INTO…”, “DELETE FROM…”. Επηρεάζουν αυτές οι εντολές την εντολή ROLLBACK;

INSERT INTO T (id, s) VALUES (9, 'will this be committed?');
CREATE TABLE T2 (id INT);
INSERT INTO T2 (id) VALUES (1);
SELECT * FROM T2;
ROLLBACK;
SELECT * FROM T;   -- What has happened to T ?
SELECT * FROM T2; -- What has happened to T2 ?
SELECT * FROM T3; -- Oops!
SHOW TABLES;
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Τι συμπέρασμα βγάλατε;

Επαναφέρετε το αρχικό περιεχόμενο του πίνακα

DELETE FROM T WHERE id > 1;
COMMIT;
SELECT * FROM T;
COMMIT;
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Να κάνετε έλεγχο αν ένα σφάλμα (error) σε εντολή SQL οδηγεί ή όχι σε αυτόματο ROLLBACK στο προϊόν της MySQL. Εκτελέστε τις εντολές στη συνέχεια.
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INSERT INTO T (id, s) VALUES (2, 'Error test starts here');
-- division by zero should fail
SELECT (1/0) AS dummy FROM DUAL;
-- Now update a non-existing row
UPDATE T SET s = 'foo' WHERE id = 9999 ;
-- and delete an non-existing row
DELETE FROM T WHERE id = 7777 ;
--
INSERT INTO T (id, s) VALUES (2, 'Hi, I am a duplicate');
INSERT INTO T (id, s)
VALUES (3, 'How about inserting too long of a string value?');
INSERT INTO T (id, s, si) VALUES (4, 'Smallint overflow for 32769?', 32769);
INSERT INTO T (id, s) VALUES (5, 'Transaction still active?');
SELECT * FROM T;
COMMIT;
DELETE FROM T WHERE id > 1;
SELECT * FROM T;
COMMIT;

ΠΡΟΣΟΧΉ! Η τιμή σφάλματος “23000” είναι η τιμή του SQLSTATE που ορίζεται στο standard και η τιμή 1062 είναι η τιμή του αντίστοιχου κώδικα σφάλματος του προϊόντος της MySQL. Συνδέεται με παραβίαση περιορισμού κύριου κλειδιού (violation of the primary key constraint). 
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Το προϊόν της MySQL δεν υποστηρίζει CHECK constraints

CREATE TABLE Accounts (
acctID INTEGER NOT NULL PRIMARY KEY,
balance INTEGER NOT NULL,
CONSTRAINT unloanable_account CHECK (balance >= 0)
);
INSERT INTO Accounts (acctID,balance) VALUES (101,1000);
INSERT INTO Accounts (acctID,balance) VALUES (202,2000);
SELECT * FROM Accounts;
COMMIT;
-- let's try the bank transfer
UPDATE Accounts SET balance = balance - 100 WHERE acctID = 101;
UPDATE Accounts SET balance = balance + 100 WHERE acctID = 202;
SELECT * FROM Accounts;
ROLLBACK;
-- Let's test the CHECK constraint actually work:
UPDATE Accounts SET balance = balance - 2000 WHERE acctID = 101;
UPDATE Accounts SET balance = balance + 2000 WHERE acctID = 202;
SELECT * FROM Accounts ;
ROLLBACK;
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Δοκιμάστε  SQL transaction για τη μεταφορά 500 euros από το λογαριασμό 101 σε ανύπαρκτο λογαριασμό πχ στον acctID=777:
UPDATE Accounts SET balance = balance - 500 WHERE acctID = 101;
UPDATE Accounts SET balance = balance + 500 WHERE acctID = 777;
SELECT * FROM Accounts ;
ROLLBACK;
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SQL Transaction: Unit of Recovery
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Κλείστε βίαια το (client) session για να προσομοιώσετε μία κατάσταση “DBMS crash”.

Ανοίξτε ένα νέο terminal window (νέα MySQL session) και δείτε τι έγινε.

USE TestDB;
SET AUTOCOMMIT=0;
SELECT * FROM T;
COMMIT;
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nysql> DESCRIBE T

varchar<38)
11int<6>

3 rous in set <0.01 sec)

nysql> INSERT INTO T Cid, s> UALUES (1, ’first’);
Query OK, 1 row affected (8.85 sec>

nysql> INSERT INTO T Cid, s> UALUES (2, ’second’>;
Query OK, 1 row affected (8.85 sec>

nysql> INSERT INTO T Cid, s> UALUES (3, ’third’>;
Query OK, 1 row affected (8.86 sec>

nysql) SELECT = FROM T5

3 rous in set <0.08 sec)

nysql> ROLLBACK;
Query OK, © rous affected (8.98 sec)

nysql) SELECT = FROM T5

3 rous in set <0.08 sec)

mysql>
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mysql> START TRANSACTION;
Query OK. B rous affected (8.8 sec)

nysql> INSERT INTO T Cid, s> UALUES (4, ’fourth’>;
Query OK. 1 rou affected <8.88 sec>

nysql> SELECT » FROM T ;

4 rous in set <8.00 sec)

nysql> ROLLBACK;
Query OK. B rous affected (B.85 sec)

nysql> SELECT » FROM T

3 rous in set <B.80 sec)
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nysql> SELECT x FROM T;

NULL
3 rous in set <8.00 sec)

nysq1> INSERT INTQ T Cid. s> UALUES (5. ’fifth’>;
Query OK, 1 rou affected (B.85 sec>

nysq1> ROLLBACK;
Query OK, B rous affected (8.88 sec>

nysql> SELECT » FROM T3

1 rous in set <8.00 sec)
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mysql> SET AUTOCOMMIT=8;
Query OK. 8 rous affected (B.85 sec)

nysq1> INSERT INIQ T Cid, s> UALUES (2, ’second’>;
Query OK. 1 rou affected <8.88 sec>

nysq1> INSERT INTQ T Cid, s> UALUES (3. ’third’>;
Query OK. 1 rou affected <8.88 sec>

nysql> SELECT x FROM T;

3 rous in set <8.00 sec)

nysql> ROLLBACK;
Query OK. B rous affected (B.85 sec)

nysql> SELECT » FROM T

1 rou in set <0.08 sec)

mysq1> INSERT INTQ T Cid, s> UALUES (5, *Fifth’>;
Query OK. 1 rou affected <8.88 sec>

nysql> ROLLBACK;
Query OK. B rous affected (B.82 sec)

nysql> SELECT » FROM T

1 rou in set <0.08 sec)
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nysgql> INSERT INTO T (id. s> UALUES (2. *will this be committed?’>;
Query OK, 1 rou affected <B.02 sec)>

nysql> CREATE TABLE T2 Cid INT);
Query OK, B rous affected (B.13 sec>

nysq1> INSERT INTQ T2 (id) UALUES (1>;
Query OK, 1 rou affected <B.82 sec)

nysql> SELECT » FROM 123
id

L rou in set <0.08 sec)

nysq1> ROLLBACK;
Query OK, B rous affected (8.83 sec>

nysql> SELECT » FROM T;  — What has happened to T ?

first
will this be committed?

2 rous in set <B8.00 sec)

nysql> SELECT » FROM T2; —— What has happened to T2 7
Enpty set (8.81 sec>

nysql> SELECT » FROM T3; —— Oops?
ERROR 1146 <42582): Table ’testdh.t3’ doesn’t exist
nysq1> SHOW TABLES:
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mysql> SELECT = FROM T;

1 rou in set <0.08 sec)
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mysql> INSERT INTOQ T (id, s> UALUES (2. 'Error test starts here’);
Query OK, 1 rou affected <0.02 sec)

nysql> —— division by zero should fail
nysql> SELECT <1/8 AS dunmy FROM DUAL;

1 rou in set <0.05 sec)

nysql> — Now update a non-existing row
nysq1> UPDATE T SET s = ’Foo’ WHERE id = 9999
Query OK. B rous affected (B.81 sec)

Rous matched: @ Changed: 8 Marnings: ©

nysql> —— and delete an non—existing row
nysq1> DELETE FROM T UHERE id = 7277 ;
Query OK. 8 rous affected (8.8 sec)

nysqly —
nysql> INSERT INTO T Cid, s> UALUES <2, ’Hi, I am a duplicate’);
ERROR 1062 (23988): Duplicate entry 27 for’key ’PRIMARY
mysq1y INSERT INTO T Gid, s>
=5 UALUES (3, ’How about inserting teo long of a string value?’);
ERROR 1486 (22081>: Data too long for column ’s’ at rou 1
nysql> INSERT INTO'T Cid, s, 1> UALUES (4, ’Smallint overflow for 327692", 3276
ERROR 1264 (220083): Out of range value for column ’si’ at row 1
nysq1> INSERT INIQ T (id, s> UALUES (5. ’Transaction still active?’);
Query OK. 1 rou affected <8.88 sec>

nysql> SELECT » FROM T

first
Error test starts here
Transaction still active?
3 rous in set <8.00 sec)

nysq1> COMMIT;
Query OK. B rous affected (8.83 sec)

nysq1> DELETE FROM T WHERE id > 15
Query OK. 2 rous affected (8.8 sec)

nysql> SELECT » FROM T

1 rou in set <0.08 sec)
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mysql> ——
nuedl> INSERT INTO T Cid, 3 UALUES <2, "W, I an o duplicate’>i
ERROR_ 10¢ Duplicate entry ’2° for key ’PRIMARY’
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mysql>
nysqly CREATE TABLE Accounts ¢
acctID INTEGER NOT NULL PRIMARY KEY,
halance INTEGER NOT NULL.
3 CONSTRRINT unloanable_acéount CHEGK Chalance >= @)
Query OK. @ rous affected <0.88 sec)

nysql> INSERT INTO Accounts CacctlD,balance> UALUES (101,1808);
Query OK, 1 row affected (9.88 sec>

nysql> INSERT INTO Accounts CacctlD,balance> UALUES (202,2008);
Query OK, 1 row affected (9.88 sec>

2 rous in set <0.08 sec)

nysql> COMMIT;
Query OK, 8 rows affected <8.83 sec)
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nysqly —— let’s try the bank transfer
nysq1> UPDATE Accounts SET balance = halance -~ 188 WHERE acctID = 101;
Query OK, 1 rou affected (B.88 sec)

Rous matched: 1 Changed: 1 Warnings: ©

nysql> UPDATE Accounts SET halance = halance + 188 WHERE acctID = 282;
Query OK, 1 rou affected (B.88 sec)
Rous matched: 1 Changed: 1 Warnings: ©

nysql> SELECT » FROM Accounts;

acctID i halance

2 rous in set <B8.00 sec)

nysq1> ROLLBACK;
Query OK, B rous affected (8.85 sec>

nysql> —— Let’s test the CHECK constraint actually work:
nysq1> UPDATE Accounts SET balance - balance - 2008 WHERE acctID = 181
Query OK, 1 rou affected (B.88 sec)

Rous matched: 1 Changed: 1 Warnings: ©

nysql> UPDATE Accounts SET halance = halance + 2008 WHERE acctID = 262

Query OK, 1 rou affected (B.82 sec)
Rous matched: 1 Changed: 1 Harnings: ©

nysql> SELECT » FROM Accounts ;

acctID i halance

2 rous in set <B8.00 sec)

nysq1> ROLLBACK;
Query OK, B rous affected (8.81 sec>
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mysql> UPDATE Accounts SET balance = balance — 588 WHERE acctID = 181;
Query OK. 1 row affected <0.80 sec>

Rous matched: 1 Changed: 1  Warnings: 8

nysql> UPDATE Accounts SET balance = balance + 508 WHERE acctID = 7773

Query OK, B rous affected (8.98 sec)
Rous matched: 8 Changed: @ Warnings: 8

mysql> SELECT * FROM fccounts 3

2 rous in set <0.08 sec)

nysql> ROLLBACK;
Query OK, © rous affected (8.83 sec)
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nysas?
nysq1> SET AUTOCOMMIT =
Query OK, B rous affected (8.88 sec>

nysql> INSERT INTO T (id, s> UALUES <9, ’Let’’s see what happens if ..’>;
Query OK, 1 rou affected (B.88 sec>

nysql> SELECT » FROM T3

fFirst
Let’s see what happens if

2 rous in set <B8.00 sec)

nysqld>
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mysql> USE TestDB;
Database changed

nysql> SET_AUTOCOMMIT=;

Query OK, @ rous affected (8.98 sec)

mysql> SELECT * FROM T;

1 rou in set <8.00 sec)

nysql> COMMIT;
Query OK, B rous affected (8.98 sec)
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