SA0951a Oracle Practical: PL/SQL Triggers
Last week, you tried out some anonymous blocks in PL/SQL. For these, you just typed the commands interactively at the prompt. That is really useful for trying things out etc, but you wouldn't want to have to repeat all that every time for code like triggers.  

General Tips

· If you create a trigger, and there are compilation errors, you can use the command SHOW ERRORS to get a listing of what they were. Then all you need to do is interpret them!

· SYSDATE can be used anywhere to refer to the current date

· USER can be used anywhere to refer to the current user

****************************************************************************************************

BEFORE YOU START YOU SHOULD MAKE SURE YOU HAVE RUN THE SCRIPT TO REPLICATE OUR DATABASE IN YOUR TABLESPACE.  IT IS ON BLACKBOARD (week 8)
****************************************************************************************************

Task 1: a first trigger

The lecture shows an example trigger similar to this one.  
CREATE or REPLACE TRIGGER transport_trg
BEFORE INSERT OR UPDATE ON my_Transport

FOR EACH ROW;
DECLARE


how_many NUMBER(2); 

BEGIN


SELECT COUNT(*) INTO howmany FROM Transport 

         WHERE make = new.make;


IF how_many >= 3 THEN


 Raise_application_error(-20000,('There are already 3 ' ||

             :new.make || ' cars in the database');


ENDIF;

END;
· Describe in your own words what this trigger should do (ignoring the errors that it contains!).
…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………

· What are the errors in this trigger?
 …………………………………………………………………………
 …………………………………………………………………………
 …………………………………………………………………………


Correct the mistakes and you should get the response "Trigger Created".

Task 2: Testing the trigger

After creating any trigger or procedure, it's important to test that it works correctly.

· Check the data currently in the My_Transport table – there should be one Jaguar.
Now insert more Jaguars (remember you don’t have to insert all attributes, just the PK and any you consider relevant to test your trigger)
You should find that two cars can be added for Jaguar, but the third one would violate the business rule enforced by the trigger. So you should get a message like:


ERROR at line 1:

ORA-20000: There are already 3 JAGUAR cars in the database

ORA-06512: at "LECT.TRANSPORT_TRG", line 7

ORA-04088: error during execution of trigger 'LECT.TRANSPORT_TRG'
· Now test the UPDATE on the trigger – e.g. try to change the make of regno G343ALJ to JAGUAR (strange but true!). 

What happens? Explain why? …………………………………………………………………

…………………………………………………………………………………………………….

…………………………………………………………………………………………………….

……………………………………………………………………………………………………...

Task 3
Now you are ready to create your own trigger!

Scenario: Staff salaries are entered, deleted when someone leaves or even sometimes increased!  The company now requires that any such changes be logged in order to create an audit trail.

Create a trigger which 

· will fire whenever a salary in the MY_Personnel table is inserted, deleted or updated (use AFTER)
· will then add a record to an audit table. 

· The details recorded should include the staff number, surname, old salary, new salary, date of change, the user who made the change and what action was taken (i.e. ‘INSERT’, ‘DELETE’ or ‘UPDATE’)
· Remember that you will need to record slightly different details according to whether a record is being deleted, inserted or updated

Hints:

· Create the audit table first, using the same data types as in the MY_Personnel table as appropriate

· Use FOR EACH ROW to ensure that if more than one salary is updated, an audit trail is kept for each change made (e.g. you might want to increase female salaries only)
· SYSDATE can be used anywhere to refer to the current date

· USER can be used anywhere to refer to the current user.

After creating the trigger successfully, thoroughly test it by performing the appropriate actions on your table and checking the audit table entries.
Task 4: Another trigger – referential integrity
We know that a division code cannot be changed if there are transport vehicles and personnel linked to that division (as there are, except for divisions 40 and 50) as this would create a problem with referential integrity.

· Create a trigger which will make the corresponding changes in the Personnel  and Transport tables when a division code is changed in the Branch table. 

· This trigger should use AFTER and not BEFORE.  Why? …………………………….
…………………………………………………………………………………………………

· Test your trigger!!!

Task 5: Try using the WHEN clause

Try adding an additional clause to your earlier trigger so that salaries are only increased for males who earn over 20000 and who get a bonus.  Put the increases into your audit table again.  Test that it works.

***************************************************************************************************

If you don’t finish these exercises in class please make sure you spend time developing and testing them in your own time.  This material forms an intrinsic part of the coursework so it is vital that you are fluent with the techniques.

***************************************************************************************************
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