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Στόχος του πέμπτου εργαστηρίου είναι η κατανόηση σε βάθος της τεχνολογίας διαχείριση της βάσης με χρήση stored procedures:. Ειδικότερα εξετάζονται θέματα υλοποίησης με: cursors, procedures, functions,  triggers. Μετά την επεξεργασία του εργαστηρίου ο ενδιαφερόμενος θα έχει κατανοήσει και θα έχει εμπεδώσει τον τρόπο χρήσης stored procedures: cursors, procedures, functions,  triggers.
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[bookmark: _Toc401504264]Δημιουργία βάσης δεδομένων  training
Η βάση δεδομένων δε βρίσκεται στην Τρίτη Κανονική Μορφή
Lecturer
	Lecturer_id
	Lecturer_surname
	Lecturer_name
	City
	salary
	Course_id
	Course_name

	
	
	
	
	
	
	


TABLE course(course_id int, course_name varchar(50))
Course
	Course_id
	course_name

	
	


Άσκηση
Ανασχεδιάστε τη βάση στην Τρίτη Κανονική Μορφή.
[bookmark: _Toc401504265]Παράδειγμα χρήσης Cursor 
Δημιουργία βάσης δεδομένων και πινάκων 
Drop database training;
CREATE DATABASE training;
USE training;
CREATE TABLE lecturer(lecturer_id int(3), 
     lecturer_surname varchar(15), lecturer_name varchar(15), 
     city varchar(15), salary decimal (8,2), course_id int, course_name varchar(15));
CREATE TABLE course(course_id int, course_name varchar(50));
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Εισαγωγή στοιχείων
INSERT INTO course VALUES (1, 'DATABASE');
INSERT INTO course VALUES (2, 'WEB DEVELOPMENT');
INSERT INTO course VALUES (3, 'DATA MINING');
INSERT INTO course VALUES (4, 'SEMANTIC WEB');
Select * From COURSE;
[image: ]
INSERT INTO lecturer(lecturer_id, lecturer_name, lecturer_surname, city, salary, course_id) VALUES (1, 'CHRIS', 'DATE', 'LONDON', 2000, 1), (2, 'GIO', 'WIEDERHOLD', 'ATHENS', 1500, 1), (3, 'PETER', 'CHEN', 'ATHENS', 3500, 2), (4, 'JEFF', 'ULLMAN', 'ATHENS', 1700, 1), (5,  'TED', 'CODD', 'ATHENS', 2500, 2);
SELECT * FROM LECTURER;
SELECT lecturer_id, lecturer_surname, lecturer_name, course_id, course_name
FROM lecturer;
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[bookmark: _Toc401504266]Ορισμός συνάρτησης για τη διαχείριση Cursor 
Παρατηρήστε στη συνέχεια τις εντολές:
· Declare variables
· DECLARE CONTINUE HANDLER
· Open Cursor
· Fetch Cursor 
· Close Cursor

DELIMITER //  
CREATE FUNCTION lecturer_list() RETURNS VARCHAR(255)                              BEGIN    
DECLARE record_not_found INTEGER DEFAULT 0; 
DECLARE lecturer_name_var VARCHAR(150) DEFAULT "";                         DECLARE lecturer_surname_var VARCHAR(150) DEFAULT ""; 
DECLARE lect_list VARCHAR(255) DEFAULT ""; 
DECLARE my_cursor CURSOR FOR SELECT lecturer_name, lecturer_surname FROM lecturer;                                                                                                            DECLARE CONTINUE HANDLER FOR NOT FOUND SET record_not_found = 1;        OPEN my_cursor;    
     allLecturers: LOOP 
      FETCH my_cursor INTO lecturer_name_var, lecturer_surname_var; 
      IF record_not_found THEN 
           LEAVE allLecturers; 
      END IF; 
 SET lect_list = CONCAT(lect_list, lecturer_surname_var, ", "); 
   END LOOP allLecturers;    
   CLOSE my_cursor;    
   RETURN SUBSTR(lect_list, 1, 70); 
   END //    
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DELIMITER ;  

Χρήση της συνάρτησης
SELECT lecturer_list();
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Κατάργηση της συνάρτησης
DROP FUNCTION lecturer_list; 
[image: ]

[bookmark: _Toc401504267]Ορισμός triggers για την «αυτόματη» διαχείριση στοιχείων της βάσης

Να η εικόνα της βάσης χωρίς triggers
Select * From COURSE;
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SELECT lecturer_id, lecturer_surname, lecturer_name, course_id, course_name
FROM lecturer;
[image: ]

Πως ορίζεται η βάση δεδομένων, οι πίνακές της.
Drop database training;
CREATE DATABASE training;
USE training;
CREATE TABLE lecturer(lecturer_id int(3), 
     lecturer_surname varchar(15), lecturer_name varchar(15), 
     city varchar(15), salary decimal (8,2), course_id int, course_name varchar(15));
CREATE TABLE course(course_id int, course_name varchar(50));

[bookmark: _Toc401504268]Ορισμός trigger για τη διαχείριση τιμής στήλης (salary)
drop trigger bi_lecturer;
DELIMITER //
create trigger bi_lecturer before insert on lecturer for each row
Begin 
   declare name_l int; 
   set name_l = length(new.lecturer_name);
   set new.salary = new.salary + (new.salary * name_l)/10;
end;
//
DELIMITER ;  
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Εισαγωγή στοιχείων. Επηρεάζεται από τον trigger
INSERT INTO course VALUES (1, 'DATABASE');
INSERT INTO course VALUES (2, 'WEB DEVELOPMENT');
INSERT INTO course VALUES (3, 'DATA MINING');
INSERT INTO course VALUES (4, 'SEMANTIC WEB');
Select * From COURSE;
[image: ]
INSERT INTO lecturer(lecturer_id, lecturer_name, lecturer_surname, city, salary, course_id) VALUES (1, 'CHRIS', 'DATE', 'LONDON', 2000, 1), (2, 'GIO', 'WIEDERHOLD', 'ATHENS', 1500, 1), (3, 'PETER', 'CHEN', 'ATHENS', 3500, 2), (4, 'JEFF', 'ULLMAN', 'ATHENS', 1700, 1), (5,  'TED', 'CODD', 'ATHENS', 2500, 2);

Δείτε τις τιμές της στήλης salary
SELECT lecturer_id, lecturer_surname, lecturer_name, salary, course_id
FROM lecturer;
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Δείτε τις τιμές της στήλης course_name
SELECT lecturer_id, lecturer_surname, lecturer_name, course_id, course_name
FROM lecturer;
[image: ]


[bookmark: _Toc401504269]Ορισμός trigger για τη διαχείριση τιμής στήλης (course_name)
Drop database training;
CREATE DATABASE training;
USE training;
CREATE TABLE lecturer(lecturer_id int(3), 
     lecturer_surname varchar(15), lecturer_name varchar(15), 
     city varchar(15), salary decimal (8,2), course_id int, course_name varchar(15));
CREATE TABLE course(course_id int, course_name varchar(50));
Drop trigger bi_lect_add_dname;
DELIMITER //  
create trigger bi_lect_add_dname 
before insert on lecturer
for each row 
begin
declare dname_var varchar(40);
   select course_name into dname_var from course where course_id = new.course_id;
   set new.course_name = dname_var;
end;
 //
DELIMITER ;  
INSERT INTO course VALUES (1, 'DATABASE');
INSERT INTO course VALUES (2, 'WEB DEVELOPMENT');
INSERT INTO course VALUES (3, 'DATA MINING');
INSERT INTO course VALUES (4, 'SEMANTIC WEB');
Select * From COURSE;
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INSERT INTO lecturer(lecturer_id, lecturer_name, lecturer_surname, city, salary, course_id) VALUES (1, 'CHRIS', 'DATE', 'LONDON', 2000, 1), (2, 'GIO', 'WIEDERHOLD', 'ATHENS', 1500, 1), (3, 'PETER', 'CHEN', 'ATHENS', 3500, 2), (4, 'JEFF', 'ULLMAN', 'ATHENS', 1700, 1), (5,  'TED', 'CODD', 'ATHENS', 2500, 2);
Να το αποτέλεσμα της εκτέλεσης του trigger κατά την εισαγωγή στοιχείων στον πίνακα lecturer
SELECT lecturer_id, lecturer_surname, lecturer_name, course_id, course_name
FROM lecturer;
[image: ]
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Δοκιμή  ορισμού δύο (2) εναυσμάτων (triggers) με την ίδια συνθήκη ενεργοποίησης
Drop database training;
CREATE DATABASE training;
USE training;
CREATE TABLE lecturer(lecturer_id int(3), 
     lecturer_surname varchar(15), lecturer_name varchar(15), 
     city varchar(15), salary decimal (8,2), course_id int, course_name varchar(15));
CREATE TABLE course(course_id int, course_name varchar(50));
drop trigger bi_lecturer;
DELIMITER //
create trigger bi_lecturer before insert on lecturer for each row
Begin 
   declare name_l int; 
   set name_l = length(new.lecturer_name);
   set new.salary = new.salary + (new.salary * name_l)/10;
end;
//
DELIMITER ; 
DELIMITER //  
create trigger bi_stud_add_dname 
before insert on lecturer
for each row 
begin
declare dnamev varchar(40);
   select course_name into dnamev from course where course_id = new.course_id;
   set new.course_name = dnamev;
end;
 //
DELIMITER ;  
INSERT INTO course VALUES (1, 'DATABASE');
INSERT INTO course VALUES (2, 'WEB DEVELOPMENT');
INSERT INTO course VALUES (3, 'DATA MINING');
INSERT INTO course VALUES (4, 'SEMANTIC WEB');
Select * From COURSE;
INSERT INTO lecturer(lecturer_id, lecturer_name, lecturer_surname, city, salary, course_id) VALUES (1, 'CHRIS', 'DATE', 'LONDON', 2000, 1), (2, 'GIO', 'WIEDERHOLD', 'ATHENS', 1500, 1), (3, 'PETER', 'CHEN', 'ATHENS', 3500, 2), (4, 'JEFF', 'ULLMAN', 'ATHENS', 1700, 1), (5,  'TED', 'CODD', 'ATHENS', 2500, 2);
SELECT lecturer_id, lecturer_surname, lecturer_name, course_id, course_name
FROM lecturer;
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Μήνυμα που επιστρέφεται
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[bookmark: _Toc401504271]Πως θα διορθώσουμε το πρόβλημα που προέκυψε κατά τη δοκιμή  ορισμού δύο (2) triggers με την ίδια συνθήκη ενεργοποίησης
Drop database training;
CREATE DATABASE training;
USE training;
CREATE TABLE lecturer(lecturer_id int(3), 
     lecturer_surname varchar(15), lecturer_name varchar(15), 
     city varchar(15), salary decimal (8,2), course_id int, course_name varchar(15));
CREATE TABLE course(course_id int, course_name varchar(50));
drop trigger bi_lecturer;
DELIMITER //
create trigger bi_lecturer before insert on lecturer for each row
Begin 
   declare name_length int; 
   declare dname_var varchar(40);
   select course_name into dname_var from course where course_id = new.course_id;
   set new.course_name = dname_var;
   set name_length = length(new.lecturer_name);
   set new.salary = new.salary + (new.salary * name_length)/10;
end;
 //
DELIMITER ;  
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INSERT INTO course VALUES (1, 'DATABASE');
INSERT INTO course VALUES (2, 'WEB DEVELOPMENT');
INSERT INTO course VALUES (3, 'DATA MINING');
INSERT INTO course VALUES (4, 'SEMANTIC WEB');
Select * From COURSE;
INSERT INTO lecturer(lecturer_id, lecturer_name, lecturer_surname, city, salary, course_id) VALUES (1, 'CHRIS', 'DATE', 'LONDON', 2000, 1), (2, 'GIO', 'WIEDERHOLD', 'ATHENS', 1500, 1), (3, 'PETER', 'CHEN', 'ATHENS', 3500, 2), (4, 'JEFF', 'ULLMAN', 'ATHENS', 1700, 1), (5,  'TED', 'CODD', 'ATHENS', 2500, 2);
Να τι βλέπουμε
SELECT lecturer_surname, lecturer_name, salary, course_id, course_name
FROM lecturer;
[image: ]
[bookmark: _Toc401504272]Ορισμός trigger για την αυτόματη εισαγωγή στοιχείων σε πίνακα audit
Drop database training;
CREATE DATABASE training;
USE training;
CREATE TABLE lecturer(lecturer_id int(3), 
     lecturer_surname varchar(15), lecturer_name varchar(15), 
     city varchar(15), salary decimal (8,2), course_id int, course_name varchar(15));
CREATE TABLE course(course_id int, course_name varchar(50));
DELIMITER //
create table audit (user_name varchar(30), table_name varchar(30), update_date date);
create trigger bi_lecturer_audit before insert on lecturer for each row
begin 
   insert into audit (user_name, table_name, update_date) values (current_user(),'lecturer', now());
end;
//
DELIMITER ;  
INSERT INTO course VALUES (1, 'DATABASE');
INSERT INTO course VALUES (2, 'WEB DEVELOPMENT');
INSERT INTO course VALUES (3, 'DATA MINING');
INSERT INTO course VALUES (4, 'SEMANTIC WEB');
Select * From COURSE;
INSERT INTO lecturer(lecturer_id, lecturer_name, lecturer_surname, city, salary, course_id) VALUES (1, 'CHRIS', 'DATE', 'LONDON', 2000, 1), (2, 'GIO', 'WIEDERHOLD', 'ATHENS', 1500, 1), (3, 'PETER', 'CHEN', 'ATHENS', 3500, 2), (4, 'JEFF', 'ULLMAN', 'ATHENS', 1700, 1), (5,  'TED', 'CODD', 'ATHENS', 2500, 2);
SELECT lecturer_surname, lecturer_name, salary, course_id, course_name
FROM lecturer;
Select * from audit;
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| DATE, WIEDERHOLD, CHEN, ULLMAN, CODD,
L row in set (0.00 sec)

d-dd
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vsql>
ysal> DELIMITER ;
ysal> SELECT Tecturer_Tist()

Tecturer_115t0
DATE, WIEDERHOLD, CHEN, ULLMAN, CODD, |

row in set (0.00 sec)
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mysql>
ysql> SELECT Tecturer_id, lecturer_surname, lecturer_name, course_id, course_na

| Tecturer_id | lecturer_surname | lecturer_name | course_id | coursename |
] 1] pate | crRrs | 1] N |
| 2 | WIEDERHOLD | 6o | 10 N |
| 3| CHEN | PETER | 2 | N |
| 2| oian | JeFF | 10 N |
| 5 | coop | TeD I 2 | N |

Fows in set (0.00 50

wsql>
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nysql>
w=ql> DELINITER //
/sql> create trigger bi_lecturer before insert on lecturer for each row
> Begin
= declare name_] int;
->  set name_] = length(new. lecturer_name);
->  set new.salary = new.salary + (new.salary = name_1)/10;
= end;
=7/
uery OK, 0 rows affected (0.11 sec)

nysql> DELIMITER
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mysql> Select * From COURSE;

| course_id | coursename |

1| patasase 1
2 | WEB DEVELOPMENT |
3 | DT WINING |

1

4 | SEMANTIC wEs

rons in set (0.00 se0)
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ysql>
ysal> SELECT lecturer_id, lecturer_surname, lecturer_name, salary, course_id
> FROM Tecturer;

Tecturer_id | lecturer_surname | lecturer_name | salary | courseid |
1] pate | crRrs | 3000.00 | 1
2 | WIEDERHOLD | 6o | 135000 | 1
3| CHEN | PETER | 5250100 | 2|
2| oian | JeFF | 2380100 | 1
5 | coop | TeD | 3250.00 | 2|

rows in set (0.00 se0)
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nysql> SELECT Tecturer_id, lecturer_surname, lecturer_name, course_id, course_na

Tecturer_name | course_id | course_name |
I 1] pate | crRrs | 1] N 1
I 2 | WIEDERHOLD | 6o | 10 N |
I 3| CHEN | PETER | 2 | N |
I 2| oian | JeFF | 10 N |
I 5 | coop | TeD I 2 | N I
s rows in set (0.00 sec)
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mysql> Select * From COURSE;

1| patasase 1
2 | WEB DEVELOPMENT |
3 | DT WINING |

1

4 | SEMANTIC wEs

rons in set (0.00 se0)
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nysql> SELECT lecturer_id, lecturer_surname, lecturer_name, course_id, course_n
> FROM Tecturer;

| Tecturer_id | Tecturer_surname | lecturer_name | course_id | course_name

| 1| pate | chRIs | 1| paTAsasE
| 2 | WIEDERHOLD | 610 | 1| paTAsasE [
| 3| cHen | PETER | 2 | WEB DEVELOPMENT |
| 4 | uuman | JeFE | 1| paTAsasE [
| 5 | coop | TeD | 2 | WEB DEVELOPMENT |

5 rows in set (0.14 sec)
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mysql> DELIMITER //
rysql> create trigger bi_lecturer before insert on lecturer for each row
> Begin
= declare name ] int;
- set name_] = length(new. lecturer_nane);
= ct nensalary = newsalary + (new.salary * name 1)/10;
=7/
wery 0K, 0 rows affected (0.10 sec)

rysql> DELIMITER ;
rysql> DELIMITER //
rysql> create trigger bi_stud_add_dname
> before insert on Tecturer
= for_each row
> begin
= declare dnamev varchar (40);
> select course_name into dnamev from course where course_id = new.cours

1> set new.course_name = dnamev;
= end;
= /7
ERROR 1235 (42000): This version of MySQL doesn't yet support ‘multiple triggers|
with the same action time and event for one table’
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This version of MySQL doesn't yet support ‘multiple triggers|
ction time and event for one table’
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nysal> SELECT Tecturer_id, lecturer_surname, lecturer_name, course_id, course_na
> FROM Tecturer

| Tecturer_id | lecturer_surname | lecturer_name | course_id | course_name |
1] pate | crRrs | 1] N |
2 | WIEDERHOLD | 6o | 10 N |
3| CHEN | PETER | 2 | N |
2| oian | JeFF | 10 N |
5 | coop | TeD I 2 | N I
rows in set (0.00 sec)
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ysql> drop trigger bi_lecturer;
ery O, 0 rows.affected (003 sec)

ysal> DELIMITER //
ysal> create trigger bi_lecturer before insert on lecturer for each row
> Begin
declare name_length int;
declare dname_var varchar (40);

et new. course_name = dname_var
set name_length = Tength(new. lecturer_name);
et nenesalary = new.salary '+ (new.salary  nane Tength)/10;

7/
wery 0K, 0 rows affected (0.10 sec)

wsals DELIMITER

select course_name into dname_var from course where course_id = new.cc
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mysql> SELECT lecturer_surname, lecturer_name, salary, course_id, course_name
> FROM Tecturer;

| Tecturer_surname | lecturer_name | salary | course_id | coursename |
| bate | crRrs | 3000.00 | 1| pamasase 1
| WIEDERHOLD | 6o | 135000 | 1| pamasase |
| CHEN | PETER | 5250100 | 2 | WEB DEVELOPMENT |
| ULLman | JeFF | 2380100 | 1| pamasase |
| coop | TeD | 3250.00 | 2 | WEB DEVELOPMENT |
4

rows in set (0.00 sec)
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rysql> Select

| user_nane update_date |
| rootelocalhost | lecturer | 2014-10-11 |
| rootelocalhost | lecturer | 2014-10-11 |
| rootelocalhost | lecturer | 2014-10-11 |
| rootelocalhost | lecturer | 2014-10-11 |
| rootelocalhost | Tecturer | 2014-10-11 |
s

“rows in set (0.00 20)
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