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Introduction to PL/SQL

PL/SQL is a procedural language that can use a step through records approach to handle processing. It implements IF statements and loops. variables and types. procedures and functions while still allowing for traditional query and maintenance type
processing through SQL. The procedural constructions available in PL/SQL add tremendous power to the processing capabilities available with the Oracle relational database.

PL/SQL 1s written in a block structure where each block performs a logical task. Blocks can be nested within each other. The structure of a block is

DECLARE (optional)

Declarative section - allows for variables, types, cursors, user defined-exceptions etc
BEGIN (required)

Executable section - PL/SQL procedural statements and SQL statements
EXCEPTION (optional)

Exception section - error and exception handling
END: (required)

Example:

In this example, I declared a message called v_msg in the declarative section. Then I assigned a literal to v_msg_ The assign is done using the assignment code :=. This means that the data to the right of the assignment sign will be assigned to the dataname
on the left of the assignment sign This ended the PL/SQL block.

Looking at the code below, the edit afst_intro takes me mto the editor where I coded the PL/SQL code. When I had completed the code and saved it, I exited the edrtor and ran the code. This can be done with START followed by the name of the code or @
followed by the name of the code. In this case 1t would be START afst_intro or (@ afst_intro.

SQL CODE:

5QL> EDIT afst_intro

PL/SQL CODE:
DECLARE
wv_msg VRARCHARZ (25);
BEGIN
v msg :='This PL/SQL block works!';
END;
/
SQL CODE:

5QL> @ afst_intro
PL/5QL procedure successfully completed.

If T want to be able to see the message and assure myself that it works. I can use the following code to show the output. If you set serveroutput on i SQL*PLUS (notice you also set it off) then you can display output on the screen using
dbms_output.put_line and enclosing the information you want to see within quotes. In the example below, [ have a literal message followed by the contents of a PL/SQL defined variable.

SOL CODE:
; ) S39AM
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5QL> @ afst_intro ~

PL/S5QL procedure successfully completed.

If T want to be able to see the message and assure myself that it works. I can use the following code to show the output. If you set serveroutput on in SQL*PLUS (notice you also set it off) then you can display output on the screen using
dbms_output.put_line and enclosing the information you want to see within quotes. In the example below, I have a literal message followed by the contents of a PL/SQL defined variable.

SQL CODE:

SQL> edit afstl_intro

PL/SQL CODE:
SET SERVERCUTPUT ON
DECLARE
v_msgl VARCHRRZ (25):
BEGIN
v_msgl :='This PL/5QL block works'':
DBMS_OUTPUT.PUT_LINE ('The output is: '|| v_msgl):
END;
/

SET SERVERCUTBUI OFF

SQL CODE:

5QL> edit afscl_intro
SQL> @ afstl intro
The output is: This PL/SQL block works!

PL/5QL procedure successfully completed.

This example could also have been done by declaring the variable within SQL*Plus instead of within PL/SQL. When you declare the variable within SQL*Plus, you can use the PRINT followed by the field vou want to see to display information on the
screen.

I wanted to see the results and make sure the message was in v_msg so I added the PRINT line telling it to display the contents of v_msg so vou could see how it worked. This command works after a declaration in SQL*Plus and assignment in PL/SQL. It
cannot be done if v_msg is declared within the PL/SQL block. This line can be executed at the SQL=> prompt or it can be added after the / in the code in the editor. Throughout this session. I can access the variable and give the command PRINT v_msg and
see the results.

The :v_msg inside the begin is necessary because v_msg was declared externally rather then within the PL/SQL block. To reference a bind variable which is a variable that is declared outside the PL/SQL block. you need to have a colon in front of the name
when you refer to it within the PL/SQL block.

SQL CODE:

5QL> VARIABLE v_msg VARCHARZ (25);
5QL> edit bfst_incro

PL/SQL CODE:
BEGIN

v _msg :='This PL/5QL still works'':
END;
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SQL CODE: "

5QL> VARIABLE v_msg VARCHAR2 (25);
5QL> edit bfst_intro

PL/SQL CODE:
BEGIN
tv_msg :='This PL/SQL still works!';
END;
!
SQL CODE:

5QL> STRRT bfst_intro:
PL/SQL procedure successfully completed.
5QL> print v_msg

V_MSG

This PL/SQL =till works!

Or the variable assignment and/or the print can be included in the editor code, although it
is still not inside the block. HNotice the :v_msg inside the block, this is necessary
because v_msg 1s declared externally.

SQL CODE:
5QL> EDIT f=t_intro
PL/SQL CODE:

VARIABLE v_msg VARCHAR2 (25)
BEGIN

¥ msg :='This PL/5QL works again!'':
END; ™

f
FRINT v_msg
SQL CODE:

5QL> START f=t_intro

PL/SQL procedure successfully completed.
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SQL> edit snd_intro

PL/SQL CODE:

SET SERVERCUTFUT ON

DECLRRE
v_idno donornew.idno3TYPE; . . . . .
v_nane doncrnew.nameiTYEE; This is a great way of getting the current type - you tie it to the
v_yrgoal donornew.yrgoaliTYEE; . .

BEGTH description on the table.

SELECT idno, name, yrgoal
INTC v_idno, v _name, v _yrgoal
FROM donornew

WHERE idno = '12121°';
dems_output.put_line (v_idno||’ "11v_name||" '11v_vrgoal):
END:

/
SET SERVERCUTEUT OFF
SQL CODE:

SQL> @ snd intro
12121 Jennifer ZAmes 440

PL/5QL procedure successfully completed.

In the example below, instead of having the identification number a constant in the code, I
want the user to enter the identificaiton number and then I want to retrieve the matching
record. I will illustrate two ways to do this below. The first way takes in the input
within the BEGIN and the second takes it in from SQL*Plus ACCEPT statement.

SQL CODE:
SQL> edit sndl_intro
PL/SQL CODE:

SET SERVERCUIEUTI ON

DECLARE
v_idno donornew.idno3TYPE;
v_name donornew.name3TYPE;

el domasnars aremensl STV .
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5QL> edit sndl_intro

PL/SQL CODE:

SET SERVERCUTPUT ON

v_name donornew.name3TYPE:

v_yrgoal donornew.yrgoal3TY

v_in_idno donornew.idno3TYPE;
BEGIN

¥_in idno := &input_idno;

SELECT idno, name, yrgoal

INTC v_idno, v _name, v_yrgoal

FROM donornew

WHERE idno = v_in_idno;

dbms_cutput.put_line (v_idnal|"
END:

DECLARE (' - r
v_idno donornew.idno3TYPE;
PE;

/
SET SERVERCUTPUT OFF
SQL CODE:

5QL> START sndl_intro
Enter value for inpuct_idno: 11111

vw.pgrocer.net/t

"l1v_name||"

old T v_in idno := &input_idno;

new T: v_in_ idno := 11111;
11111 Stephen Daniels &50

PL/SQL procedure successfully completed.

SQL CODE:

SQL> edit snd2_intro

PL/SQL CODE:

SET SERVERCUTEUT CN

roplsgl.htm

\e

Q\

"1lv_yrgoal);

ACCEPT input_idno PROMPT 'Enter the identification number: '

DECLARE
v_idno donornew.idno3TYPE;
v_name donornew.name3TYPE;

&
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5QL> edit snd2_incro

PL/SQL CODE:

SET SERVERCUTEUT OHN
ACCEPFT input_idno PROMPT 'Enter the identification number: '
DECLARE

v_idno donornew.idno3TYPE;

v_name donornew.name3TYPE;

v_yrgoal donornew.yrgoal3TYEE;

BEGIN

SELECT idno, name, yrgoal

INTC v_idno, v _name, v_yrgoal

FROM donornew

WHERE idno = &input_idno;

dbms_output.put_line (v_idnaol|" "l11v_name||" "1 lv_vrgoal):
END:

!
SET SERVERCUTEUT OFF
SQL CODE:

5QL> @ snd2_intro

Enter the identification number: 11111
old 9: WHERE idno = &input_idno;
new a: WHERE idno = 11111;

11111 Stephen Daniels §&50

PL/S5QL procedure successfully completed.
Nesting blocks: V€ Will come back to this section.

The next topic will deal with a brief introduction to nesting blocks within each other and
the scope of the variables defined in the blocks.

SQL CODE:

5QL> edit nescl_intro

I defined v_first and v_msg in the outer block and in the inner block. I gave them inicial

values in both places. "In the outer block v_first has an initial value of 212 and v _msg
has an initial value of * Outer define *. 1In the inner block v_msg has an initial value
5 and v mao has an initial value nf * Tnner_dafipa * he Pipga defiped Jp he O =
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PL/SQL CODE:

SET VERIFY CFF
DECLARE i
v_idno VARCHARZ (5) := &input idno; Startlng IF Statements
v_vyrgoal NUMBER(7,2):
BEGIN
SELECT yrgoal INTQ v_yrgoal
FROM donornew
WHERE idno = v_idno;
IF v_yrgoal > 250 THEN
v_yrgoal := v_yrgoal * 1.1;
END IF;
UPDATE donornew
SET wyrgoal = v_yrgoal
WHERE idno = v_idno;
COMMIT;
END;
f
SET VERIFY ON

To execute the code, I can erther enter START donor( or (@ donor0. When prompted for the 1dno, I entered 12121. The processing was done and the successful message was returned. To venfy the processing I then did a select to show the file and indeed
record 12121 was mereased from 400 to 440.

SQL CODE:

5QL> € donord
Encer wvalue for input_idno: 12121

PL/SQL procedure successfully completed.
Input truncated to 13 characters

5QL> SELECT * FROM donornew;

IDHNC HAME STZDR CITY 5T ZIP DATEFST YRGORL CONTACT
11111 Stephen Daniels 123 Elm St Seekonk MA 02345 03-JUL-98 500 John Smith
12121 Jennifer Ames 24 Benefit S5t Providence RI 02045 24-MAY-97 440 Susan Jones
22222 Carl Hersey 24 Benefit 5t Providence RI 02045 03-JAN-98 Susan Jones
23456 Susan Ash 21 Main St Fall River MA 02720 04-MAR-92 120 Amy Costa
33333 Nancy Taylor 26 Qak St Fall River MA 02720 04-MAR-92 50 John RAdams
34567 Robert Brooks 36 Pine St Fall River MA 02720 04-APR-98 50 Bmy Costa

6 rows selected.

I then reran the PL/SQL code and input an id where the goal was not > 250. As you can see, no change was made to the table.

SQL CODE:

5QL> € donord
Enter value for input_idno: 34567

B ° - B . ®58 AM
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SQL> edit donor0

PL/SQL CODE:

SET VERIFY OFF
DECLARE
v_idno WVARCHARZ (5) := &input_idno;
v_vyrgoal NUMBER(7,2);
BEGIN
SELECT yrgoal INTO v_yrgoal
FRCOM donornew
WHERE idno = v_idno;
IF v_vrgoal > 250 THEN
v_yrgoal := v_yrgoal * 1.1;
END IF:
UPDATE donornew
SET yrgoal = v_yrgoal
WHERE idno = v_idno;
COMMIT:
END;
/
SET VERIFY ON

To execute the code, I can either enter START donor0 or @ donor0). When prompted for the idno, I entered 12121. The processing was done and the successful message was returned. To verify the processing I then did a select to show the file and indeed
record 12121 was increased from 400 to 440.

SQL CODE:

SQL> & donoro0
Enter value for input_idno: 12121 O
PL/SQL procedure successfully completed. \

Input truncated to 13 characters KA

SQL> SELECT * FROM donornew;

IDNO HNAME STRDR CITY 5T ZIP DATEFST YRGOAL CONTACT
11111 Stephen Daniels 123 Elm 5t Seskonk MA 02345 03-JUL-88 500 John Smith
12121 Jennifer Zmes 24 Benefit S5t Providence RI 02045 24-MAY-87 440 Susan Jones
22222 Carl Hersey 24 Benefit St Providence RI 02045 03-JAN-98 Susan Jones
23456 Susan Ash 21 Main St Fall River MA 02720 04-MAR-92 120 Amy Costa
33333 Nancy Tavlor 26 Oak St Fall River MA 02720 04-MAR-S2 50 John Adams
34567 Robert Brooks 36 Pine 5t Fall River MA 02720 04-APR-98 50 Amy Costa

6 rows selected.

1 then reran the PL/SQL code and mnput an 1d where the goal was not > 230. As you can see, no change was made to the table.

SQL CODE:

SpL> @ donord

10:03 AM
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Fall River MA 02720 04-APR-98
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I now when in and modified the code to put an ELSE clause in. When the v_vrgoal is greater than 250 I will increase the goal by 10% otherwise I will increase the goal by 5%. In looking at the code, notice that the processing that takes place in the TF is

followed by a ; and the processing that takes place in the ELSE is followed by a ;. Also remember the structure which has the IF condition THEN and the terminating END IF;

SQL CODE:

SQL> edit donorDa

PL/SQL CODE:

SET VERIFY COFF
DECLARE
v_idno
v_yrgoal NUMBER(7,2):
BEGIN
SELECT yrgoal INTQ v yrgoal
FROM donornew -
WHERE idno = v_idno;
IF v_yrgoal > 250 THEN

wv_yrgoal := v_yrgoal * 1.1;
ELSE

v_yrgoal := v_yrgoal * 1.05;
END IF:

UEDATE donornew

S5ET wyrgoal = v_yrgoal
WHERE idno = v_idno:
COMMIT: B

END:

/
SET VERIFY CN

I then verified the change by entering the idno for a person that had a goal less than =250 and the goal was upped by 5%.

SQL CODE:

5QL> € donorda
Enter value for input_idno: 34587

VARCHARZ (5) := &input_idno:

PL/SQL procedure successfully completed.

Input truncated to 13 characters

5QL> SELECT * FRCM donornew:

IDHNC HAME STZDR CITY
11111 Stephen Daniels 123 Elm St Seekonk
12121 Jennifer Ames 24 Benefic St Providence
22222 Carl Hersey 24 Benefit 5t Providence
23456 Susan Ash 21 Main St Fall River
33333 Nancy Taylor 26 Oak St Fall River
Braharr Brania 26 Dina St Fall Riwar,

R Type here to search

DATEFST YRGOARL CONTACT
03-JUL-98 500 John Smith
24-MRY-37 440 Susan Jones
03-JAN-98 Susan Jones
04-MAR-92 120 Emy Costa
04-MAR-92 50

John Adams
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by the next IF. At the end. all of the IF statements are closed down with the END IF. ~
Two classic ways to do IF statements.

/plsqlifl.

SQL CODE: :
S5QL>» edit donorlb I
LS —

PL/SQL CODE: —
SET VERIFY OFF \
DECLARE \/— e S&-
v_idno VRRCHARZ (5) := &input idno; p—
v_yrgoal NUMBER(7,2): —
BEGIN

SELECT yrgoal INTO v_yrgoal

—_—
FROM donornew k.g
WHERE idno = v_idno; .6’

IF v_yrgoal > 300 THEN

v_yrgoal := v_yrgoal * 1.3;
ELSE
IF v_yrgoal > 200 THEN k% 'e_
v_yrgoal := v_yrgeoal ¥ 1.2; /
ELSE
IF v_yrgoal > 100 THEN
v_vrgoal := v_yrgoal * 1.1; —
ELSE —_—
v_yrgoal := v_yrgoal * 1.05;
END IF:
END IF;
END IF:

UPDATE donornew
SET yrgoal = v_yrgoal
WHERE idno = v_idno;
COMMIT;
END:

SET VERIFY ON

To test thus code I first put 1n 1dno 23456 which had a yrgoal that was > 100 and 1t was increased by 10%. Then I put in :dno 11111 which had a yrgoal greater than 300 and 1t was increased by 30%.

SQL CODE:

S5QL> @ donorlb
Enter value for inpuct_idno: 23456

PL/SQL procedure successfully completed.

Input truncated to 13 characters
5QL> SELECT * FROM donornew:

IDND HAME STRDR CITY ST ZIP DATEFST YRGEOAL CONTACT
11111 Stephen Daniels 123 Elm S5t Seekonk MA 02345 03-JUL-98 500 John Smith
12121 Jennifer Ames 24 Benefit 5t Providence RI 02045 24-MAY-97 440 Susan Jones
22222 Carl Hersey 24 Benefit 5t Providence RI 02045 03-JAN-S8 Susan Jones
Sn=an L=h 21 Main Sr Fall Biver L2 O oona_MZB_o T s
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33333 Nancy Taylor 26 ODak St Fall River MA 02720 04-MAR-92 50 John Adams ~
34567 Robert Brooks 36 Pine St Fall River MA 02720 04-APR-98 52.5 Bmy Costa

Now I am going to test the IF. ELSIF which works like a case structure. IF the first condition is true it is executed. Otherwise the second condition 1s tested etc. The final ELSE is the catch-all for anything that did not meet one of the previous conditions.
Notice that in this example, instead of assigning the yreoal back to itself. I introduced a new variable called v_newgoal where I put the result of the calculation. This 1s simply another approach If the yreoal is less than a 100 it is increased by 10% and the if
is exited. If not then yrgoal is checked to see if it is less than 250, if 1t is then it is increased by 20% and the if is exited. Anything else falls through to the else and is increased by 30%.

SQL CODE:

SQL> edit donorl

PL/SQL CODE:

SET VERIFY COFF .
DECIARE If...ELSIF is a case structure
v_idno VARCHARZ (5) :=&input_idno;
v_yrgoal NUMEER(7,2);
v_newgoal NUMEER(7,2);
BEGIN
SELECT yrgoal INTO v_yrgoal
FROM donornew
WHERE idno = v_idno;
IF v_yrgoal < 100 THEN

v_newgoal := v_yrgoal * 1.1;
ELSIF v_yrgoal < 250 THEN
v_newgoal := v_yrgoal ¥ 1.2 ;
ELSE
v_newgoal := v_yrgoal * 1.3;
END IF;

UPDATE donornew

SET yrgoal = v_newgoal
WHERE idno = v_idno;
COMMIT;

END;

f
SET VERIFY CON

This code was tested with idno 34567 which should result in a 10 % increase and 23456 which should result in a 20% increase.

SQL CODE:

5QL> € donorl
Enter value for input_idno: 34567

PL/5QL procedure successfully completed.

Input truncated to 13 characters
5QL> SELECT * FRCM donornew;

IDNC NAME STADR CITY 5T ZIP DATEFST YRGOAL CONTACT
11111 Stephen Daniels 123 Elm St Seekonk MA 02345 03-JUL-98 650 John Smith
12121 Jennifer hmes 24 Benefit 5t Providence RI 02045 24-MRY-37 440 Susan Jones

22222 Carl Hersey 24 Benefit St Providence RI 02045 03-JAN-98 Susan Jones
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SET VERIFY OFF -
DECLARE

¥_idno VARCHARZ (5) := &input_idno;

v_vrgoal NUMBER(7,2);
BEGIN

SELECT yrgoal INTO v_yrgoal
FROM donornew
WHERE idno = v_idno;
F v_yrgoal > 300 THEN
v_vrgoal := v _vrgoal * 1.3;
ELSE -
F v_yrgoal > 200 THEN
v_yrgoal := v_yrgoal * 1.2;

ELSE
F v yrgoal > 100 THEN
v:yrgoal 1= v _yrgoal * 1.1;
ELSE
v_yrgoal := v_yrgoal * 1.05;
END IF;
END IF:
END IF:

UEDATE donornew
5ET yrgoal = v_yrgoal
WHERE idno = v_idno;
COMMIT:
END:

/

SET VERIFY CON

To test this code I first put in idno 23456 which had a yrgoal that was > 100 and it was increased by 10%. Then I put in idno 11111 which had a yrgoal greater than 300 and it was increased by 30%.

SQL CODE:

5QL> € donordb
Enter walue for input idno: Z3456

PL/5QL procedure successfully completed.

Input truncated to 13 characters
5QL> SELECT * FROM donornew;

IDHC HAME STADR CITY 5T ZIP DATEFST YRGOAL CONTACT
11111 Stephen Daniels 123 Elm St Seekonk MA 02345 03-JUL-98 500 John Smith
12121 Jennifer RAmes 24 Benefit 5t Providence RI 02045 24-MAY-37 440 Susan Jones
22222 Carl Hersey 24 Benefit St Providence RI 02045 03-JAN-98 Susan Jones
23456 Susan Ash 21 Main St Fall River MA 02720 04-MAR-92 132 Amy Costa
33333 Nancy Taylor 26 Qak S5t Fall River MA 02720 04-MAR-92 50 John Adams
34567 Robert Brooks 36 Pine St Fall River MA 02720 04-APR-98 52.5 Bmy Costa

6 rows selected.

5QL> & donordb
Enter walue for input idno: 11111

PL/SQL procedure successfully completed.
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Now I am going to test the IF._ELSIF which works like a case structure. IF the first condition is true it is executed. Otherwise the second condition is tested etc. The final ELSE is the catch-all for anything that did not meet one of the previous conditions.
Notice that in this example. instead of assigning the yrgoal back to itself. I introduced a new variable called v_newgoal where I put the result of the calculation. This is simply another approach. If the yrgoal is less than a 100 it is increased by 10% and the if
is exited. If not then yrgoal is checked to see if it 1s less than 250, if it 1s then it is mncreased by 20% and the if is exited. Anything else falls through to the else and is increased by 30%.

SQL CODE:

SQL> edit donorl

PL/SQL CODE:

SET VERIFY OFF
DECLARE
v_idno WARCHARZ (5) :=&input_idno;
v _v¥rgoal NUMBER(7,2):
'v:newgnal NUMBER (7,2)
BEGIN
SELECT yrgoal INTO v_yrgoal
FRCM donornew
WHERE idno = v_idno;
IF v_yrgoal < 100 THEN
v_newgoal := v_yrgoal * 1.1;
ELSIF v_yrgoal < 250 THEN
v_newgoal := v_yrgoal * 1.2 ;
ELSE
v_newgoal := v_yrgoal * 1.3;
END IF;
UPDATE donornew
SET yrgoal = v_newgoal
WHERE idno = v_idno;
COMMIT;
END;

/
SET VERIFY ON

This code was tested with 1dno 34567 which should result in a 10 % increase and 23456 which should result in a 20% mcrease.

SQL CODE:

5QL> @ donorl
Enter value for inpuc_idno: 34567

PL/SQL procedure successfully completed.

Input truncated to 13 characters
5QL> SELECT * FROM donornew:

IDNO NAME STADR CITY ST ZIP DATEFST YRGOAL CONTACT
11111 Stephen Daniels 123 Elm 5t Seekonk MA 02345 03-JUL-98 650 John Smith

12121 Jennifer Ames 24 Benefit 5t Providence RI 02045 24-MAY-397 440 Susan Jones

22222 Carl Hersey 24 Benefit St Providence RI 02045 03-JAN-98 Susan Jones

23456 Susan Ash 21 Main 5t Fall River MA 02720 04-MAR-S2 132 Amy Costa

33333 Hancy Taylor 26 Dak S5t Fall River MA 02720 04-MAR-9S2 50 John Adams

34567 Robert Brooks 36 Pine 5t Fall River MA 02720 04-APR-898 57.75 Amy Costa hd
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SQL>» edit donor2

PL/SQL CODE:

SET VERIFY OFF
DECLARE
v_idno VARCHARZ (5) :=&input_idno;
v_yrgoal NUMBER(7,2);
v_newgoal WNUMBER(7,2):
v_state  VARCHAR2 (2):
BEGIN

SELECT yrgoal, state INTO v_yrgoal, v_state

FRCM donornew
WHERE idno = v_idno:

IF v_state = 'MA' THEN
IF v_yrgoal > 300 THEN
v_newgoal := v_yrgoal * 1.3;
ELSE
IF v yrgoal > 100 THEN
v:newgoal 1= v _yrgoal * 1.2;
ELSE
v_newgoal := v_yrgoal * 1.1;
END IF;
END IF:
ELSE
IF v_state = 'RI' THEN
IF v_yrgoal > 250 THEN
v_mnewgoal = v_yrgoal * 1.25;
ELSE
v_newgoal := wv_yrgoal
END IF;
ELSE
v_newgoal := v_yrgoal;
END IF:
END IF:

UPDATE donornew
SET yrgoal = v_newgoal
WHERE idno = v_idno:
COMMIT:
END;

/
SET VERIFY CN
SQL CODE:

S5QL> @ donor2
Enter value for input_idno: 12121

PL/SQL procedure successfully completed.

Input truncated to 13 characters
5QL> SELECT * FROM donornew:

IDNC HAME STZDR CITY

11111 Stephen Daniels 123 Elm St Seekonk

12121 Jennifer Ames 24 Benefirt St Providence RI 02045

22222 Carl Hersey 24 Benefit St Providence RI O
Carmnm AAn At Areie o Dot
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SQL CODE:

SQL> edit donor3

PL/SQL CODE:

SET VERIFY OFF
DECLARE
v_idno VARCHARZ (5) :=&input idno;
v_vrgoal NUOMBER(7,2):
v_newgoal NUMBER(7,2);
v_state VARCHARZ2 (2) ;
BEGIN
SELECT yrgoal, state INTC v_yrgoal, v_state
FROM donornew
WHERE idno = v_idno;
IF v_vrgoal > 250 AND v_stace = 'MA' THEN

v_newgoal := v_yrgoal * 1.1 ;
ELSE

v_newgoal := v_yrgoal * 1.2;
END IF;

UFPDATE donornew
SET yrgoal = v_newgoal
WHERE idno = v_idno;
END;

/
SET VERIFY ON

SQL CODE:

5QL> @ donor3
Enter value for inpuct_idno: 23456

PL/SQL procedure successfully completed.

Input truncated to 13 characters
5QL> SELECT * FROM donornew:

IDNO NAME STADR CITY ST ZIP DATEFST YRGOAL CONTACT
11111 Stephen Daniels 123 Elm 5t Seekonk MA 02345 03-JUL-88 845 John Smith
12121 Jennifer Ames 24 Benefit 5t Providence RI 02045 24-MAY-397 550 Susan Jones
22222 Carl Hersey 24 Benefit St Providence RI 02045 03-JAN-98 Susan Jones
23456 Susan Ash 21 Main 5t Fall River MA 02720 04-MAR-S2 190.08 Amy Costa
33333 Hancy Taylor 26 Dak S5t Fall River MA 02720 04-MAR-9S2 50 John Adams
34567 Robert Brooks 36 Pine S5t Fall River MA 02720 04-APR-98 63.53 Amy Costa

& rows selected.

The code 1n donor3a has an embedded OR which asks if state = MA or yrgoal = 230. There 15 an else that handles all other conditions. The two examples below meet the criteria and are therefore processed with a 10% increase.

SQL CODE:

SQL> edit donor3a
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6 rows selected.
The code in donor3a has an embedded OR which asks if state = MA or yrgoal = 230. There is an else that handles all other conditions. The two examples below meet the criteria and are therefore processed with a 10% increase
SQL CODE:
S5QL> edit donor3a
PL/SQL CODE:
SET VERIFY OFF
DECLARE
v_idno VARCHARZ (5) :=&input_idno;
v_yrgoal NUMBER(7,2):
v_newgoal NUMBER(7,2);
V_state VLRCHRRZ (Z) r
BEGIN
SELECT yrgoal, state INTC v_yrgoal, v_state
FROM donornew
WHERE idno = v_idno;
IF v_vrgoal > 250 OR v_stace = 'MA' THEN
v_newgoal := v_yrgoal * 1.1 ;
ELSE
v_newgoal := v_yrgoal * 1.2;
END IF;
UPDATE donornew
SET yrgoal = v_newgoal
WHERE idno = v_idno;
END;
/
SET VERIFY ON
SQL CODE:
5QL> @ donor3a
Enter walue for input idno: 12121
PL/SQL procedure successfully completed.
Input truncated to 13 characters
SQL> @ donor3a
Enter value for input_idno: 33333
PL/5QL procedure successfully completed.
Input truncated to 13 characters
SQL> SELECT * FROM donornew;
HAME STRADR CITY 5T ZIP DATEFST YRGCAL CONIACT
Stephen Daniels 123 Elm St Seekonk MA 02345 03-JUL-98 845 John Smith
Jennifer Ames 24 Benefit S5t Providence RI 02045 24-MAY-87 605 Susan Jones
Carl Hersey 24 Benefit St Providence RI 02045 03-JAN-98 Susan Jones
Susan Ash 21 Main S5t Fall River MA 02720 04-MAR-92 . Amy Costa
Nancy Tavlor 26 Cak St Fall River MA 02720 04-MAR-92 John Adams hd
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SQL CODE: Q\/-

S5QL>» edit donor3b

\
PL/SQL CODE: g € ,Q""
SET VERIFY OFF ﬁ
DECLARE 9,

N
v_idno VARCHARZ (5) :=&input_idno; 8‘\_,
v_yrgoal donornew.yrgoaliTYPE;
v_newgoal donornew.yrgoal3TYEE; w.
V_state donornew.stateiTYFE; 0
v:dacefs: donornew.datefst$TYPE; C
BEGIN
SELECT yrgoal, state, datefst INTC v_yrgoal, v_state, v_datefst
FROM donornew
WHERE idno = v_idno:

IF v_state = "MA' AND (v_yrgoal < 100 OR v _datefst > '01-JAN-98') THEN
v_newgoal := v_yrgoal * 1.1 ;

ELSE
v_newgoal := v_yrgoal;

END IF:

UPDATE donornew
SET yrgoal = v_newgoal
WHERE idno = v_idno;
END;
/
SET VERIFY ON

SQL CODE:

SQL> @ donor3b
Enter value for input_idno: 33333

PL/5QL procedure successfully compleced.

Input truncated to 13 characters
S5QL> @ donor3k
Enter value for input_idno: 12121

PL/5QL procedure successfully compleced.
Input truncated to 13 characters

5QL> @ donor3b

Enter value for input_idno: 23456

PL/SQL procedure successfully completed.

Input truncated to 13 characters
5QL>» SELECT * FRCM donornew;

STADR CITY 5T ZIP DATEFST YRGOAL CONTACT
11111 Stephen Daniels 123 Elm 5t Seekonk MA 02345 03-JUL-9E8 845 John Smith
12121 Jennifer Ames 24 Benefit 5t Providence RI 02045 24-MAY-37 605 Susan Jones
22222 Carl Hersey 24 Benefit 5t Providence RI 02045 03-JAN-98 Susan Jones L
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SQL CODE:

5QL> edit donor3c 0KU¢6
PL/SQL CODE: ( 27 O?

SET VERIFY OFF wy
DECLARE Qg
v_idno WVARCHAR2 (5) :=&input_idno; W
v_vyrgoal donornew.yrgoal3TYEE;
v_newgoal donornew.yrgoal3TYPE: \O
v:stal:e donornew.state3TYPE;
v_datefst donornew.datefst3TYPE;
BEGIN
SELECT
Fl

date

state, IC v_vrgoal, v_state, v_dacefst

= v_yrgoal * 1.1 ;

rgoal;

END IF;: \ g S
UPDRTE donornew a\vo UP 5*-OM
SET vyrgoal = v newgoal
WEERE idno = v_idno: d_ lﬂ ne-
END:
!
SET VERIFY ON

SQL CODE:

SQL> @ donor3ec
Enter value for input_idno: 12121

PL/5QL procedure successfully compleced.
Input truncated to 13 characters

S5QL> @ domor3c

Enter value for input_idno: 33333

PL/5QL procedure successfully compleced.

Input truncated to 13 characters
S5QL> SELECT # FRCM donornew;

IDNG NARME STADR CITY 5T ZIP DATEFST ¥RGOAL CONTIACT
11111 Stephen Daniels 123 Elm 5t Seekonk MA 02345 03-JUL-98 845 John Smith
12121 Jennifer Ames 24 Benefit 5t Providence RI 02045 24-MAY-37 605 Susan Jones
22222 Carl Hersey 24 Benefitc St Providence RI 02045 03-JAN-9B8 Susan Jones
23456 Susan Ash 21 Main St Fall River MA 02720 D4-MAR-92 190.08 Amy Costa
33333 Nancy Taylor 26 Oak St Fall River MA 02720 D4-MAR-92 66.55 John Adams
34567 Robert Brooks 36 Pine 5t Fall River Ma 02720 04-APR-98 63.53 Amy Costa

& rows selected.
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34567 Robert Brooks 36 Pine S5t Fall River MA 02720 04-APR-98 63.53 Amy Costa £

£html B -

6 rows selected.

Remember that you can check NULL operator with the IS NULL and that any expression that contains a NULL operator evaluates to NULL. In the example below if the state is RI and the yrgoal is either below 100 or NULL, the yrgoal gets reset to 100.
Record 22222 is from RI and has NULL as the yrgoal so the change gets made and yrgoal is reset to 100.

SQL CODE:

5QL> edit donor3d

PL/SQL CODE:

SET VERIFY OFF
DECLARE
v idno VARCHARZ (5) :=&input idno:
v:yrgnal dnnnrnew.yrgnal%TYPE?
v_newgoal donornew.yrgoal3TYFE;
v_state donornew.state3TYPE;
BEGIN
SELECT vrgoal, state INIC v yrgoal, v state
FROM donornew - -
WHERE idno = w_idno;

IF v_state = 'RI' AND (v_yrgoal < 100 OR v_yrgoal IS5 NULL) THEN
v_newgoal := 100;

ELSE
v_newgoal := v_yrgoal;

END IF;

UPDATE donornew
SET yrgoal = v_newgoal
WHERE idno = ¥_idno:
END;

/
SET VERIFY ON

SQL CODE:

SQL> 8 donor3d
Enter value for input_idno: 22222

PL/S5QL procedure successfully completed.

Input truncated to 13 characters
SQL> SELECT * FROM donornew;

IDNO HNAME STRDR CITY 5T ZIP DATEFST YRGOAL CONIACT
11111 Stephen Daniels 123 Elm 5t Seskonk MA 02345 03-JUL-88 845 John Smith
12121 Jennifer Lmes 24 Benefit 5t Providence RI 02045 24-MALY-87 605 Susan Jones
22222 Carl Hersey 24 Benefit St Providence RI 02045 03-JAN-98 100 Susan Jones
23456 Susan Ash 21 Main S5t Fall River MA 02720 04-MAR-92 190.08 Amy Costa
33333 Nancy Tavlor 26 Oak St Fall River MA 02720 04-MAR-S2 66.55 John Adams
34567 Robert Brooks 36 Pine 5t Fall River MA 02720 04-APR-98 63.53 Amy Costa

6 rows selected.
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EXIT can be inserted multiple times in the code. From a programming point of view. I prefer EXIT once at the bottom of the loop to avoid confusion. Using EXIT to leave the loop before it is complete is a programming practice that I try to avoid.

PL/SQL CODE:

DECLARE
¥_recno testloop.rec_noiTYPE :=1;
v_ctr testloop.ctr3TYPE :=100; .

sxcIH Starting loops
LCOP

INSERT INTO testloop(rec_no, ctr)
VALUES (v_recno, V_CCI);:
V_recno :=v_recmo + 1;
v_ctr = v_ctr + 10;
IF v_recno > 5 THEN
EXIT:
END IF:
END LOOE;
END;
/

SQL CODE:

5QL> € basicloopl
Input truncated to 1 characters

PL/SQL procedure successfully completed.
5QL> SELECT * FROM testloop:

REC_HO CTR DATA_IN

100
110
120
130
140

(LIPS

Next I deleted all of the records from testloop so I start again.

SQL CODE:
SQL> DELETE FRCM testloop;
5 rows deleced.

SQL> edit basicloop2

The change in this code is that I eliminated the IF statement to test for exiting the loop and instead used the EXIT WHEN with the condition. The condition is the same, when v_recno = 5. Again [ prefer placing this test at the bottom of the loop. Note that

when I code a loop. I always need to provide some means of exiting or the loop will run indefinitely.

PL/SQL CODE:
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Next I deleted all of the records from testloop so I start agam.

SQL CODE:

5QL> DELETE FRCM testloop:
5 rows deleted.

S5QL> edit basicloop2

The change in this code is that I eliminated the IF statement to test for exiting the loop and instead used the EXIT WHEN with the condition. The condition is the same, when v_recno > 5. Again I prefer placing this test at the bottom of the loop. Note that
when I code a loop. I always need to provide some means of exiting or the loop will run indefinitely.

PL/SQL CODE:
DECLARE
¥_recno testloop.rec_noiTYFE
v_ctr testloop.ctr3TYPE :=100;
BEGIN
LOOF

INSERT INTO testloop(rec_no, ctr)
WVALUES (v_recno, V_GLI);
V_recno :=v_recno + 1;

v_ctr = v_ctr + 10;
EXIT WHEN v_recno > 5;
END LOOFE;
END;
f
SQL CODE:

5QL> @ basicloop2
Input truncated to 1 characters

PL/SQL procedure successfully completed.
5QL> SELECT * FRCM testloop:

REC_NO CTR DATA IN

100
110
1z0
130
140

LTSRN S

In the example below;, I first deleted all the records from testloop and then I went in and made a change to the code that set the initial value of v_recno to 6. Notice that in the basic loop structure, you have execution of the loop at least once even if the exit
condition has been met prior to entering the loop. In other words. it enters the loop before testing. The insert could have been controlled by an IF so that no insert would be executed. but the loop would still be processed. This is illustrated in the second
example below.

FaPat .\ o
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REC_NC CTRE DATA IN
1 100
2 110
3 1z0
4 130
5 140
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In the example below, I first deleted all the records from testloop and then I went in and made a change to the code that set the initial value of v_recno to 6. Notice that in the basic loop structure, you have execution of the loop at least once even if the exit
condition has been met prior to entering the loop. In other words, it enters the loop before testing. The insert could have been controlled by an IF so that no insert would be executed, but the loop would still be processed. This is illustrated in the second

example below.

SQL CODE:

S5QL> edit basicloop3

PL/SQL CODE:
DECLARE
v_recno testloop.rec_no3TYPE H
v_ctr testloop.ctr$TYPE :=100;
BEGIN
LOCP

INSERT INTO testloop(rec no, ctr)
VALUES (v_recno, V_ctr):
v_recno :=v_recno + 1;

v_ctr := v_ctr + 10;
EXIT WHEN v_recno > 5;
END LOCE:
END;
/
SQL CODE:

SQL> @ basicloop3
Input truncated to 1 characters

PL/5QL procedure successfully completed.

5QL> SELECT * FROM testloop:

REC_NO CTR DATA_IN

6 100

5QL> edit basicloop3a

PL/SQL CODE:

DECLARE
V_recno testloop.rec no3TYPE :=6;
v_ctr testloop.ctr3TYPE

BEGIN
LOCE
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SQL> @ basicloop3
Input truncated to 1 characters

PL/5QL procedure successfully completed.
5QL> SELECT # FRCM testloop;

REC_NO CTR DATA IN

&6 100

S5QL> edit basicloop3a

PL/SQL CODE:

DECLARE
v_recna testloop.rec NosTYPE 1=6;
v_ctr testloop.ctr3TYPE :=100;
BEGIN
LOOP

IF v_recno < & THEN
INSERT INIQ testloop(rec_no, ctr)
WVALUES (v_recno, V_Ctr);

END IF;
v_recno :=v_recno + 1;
¥_ctr = v_ctr + 10z
EXIT WHEN v_recno > 5;
END LOOCPF;

END;

/

SQL CODE:

SQL> @ basicloop3a
Input truncated to 1 characters

PL/5QL procedure successfully compleced.
SQL> SELECT # FRCM testloop;

no rows selected

WHILE LOOP

The WHILE loop allows the programmer to put a condition on the WHILE statement that starts the loop. The syntax is:

WHILE condition LOOP
Processing code
END LOOP;

This format calls for the condition to be evaluated at the start of each iteration of the loop. If the condition is TRUE then the loop is processed, if the condition is FALSE then the loop is not processed. With loops it is important to have something to exit the

loop and something that impacts or changes the condition on which vou base that exit b
10:33 AM
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PL/SQL procedure successfully completed.
SQL> SELECT * FRCOM testloop:

no rows selected

WHILE LOOP

The WHILE loop allows the programmer to put a condition on the WHILE statement that starts the loop. The syntax is:

WHILE condition LOOP
Processing code
END LOOP;

Thus format calls for the condition to be evaluated at the start of each steration of the loop. If the condition 1s TRUE then the loop 1s processed, 1f the condrtion 1s FALSE then the loop 1s not processed. With loops 1t 1s important to have something to exat the
loop and something that impacts or changes the condition on which you base that exat.

In the example below, the WHILE condition 1s v_recno < 6 which means the processing will continue until v_recno 1s no longer less than 6. Adding 1 to v_recno 1s the statement that impacts the condtion. When the add results in 6, the loop is stopped and so
the insert for rec_no 6 never happens
SQL CODE:

SQL> edit whileloopl

PL/SQL CODE:
DECLARE
¥_recno testloop.rec_noiIYFE
v_ctr testloop.ctr3TYPE :=10
BEGIN

WHILE v_recno < & LOOP
INSERT INTC testloop(rec_no, ctr)
VALUES (v_recno, V_CCIT):
v _recno :=v recno + 1:
v_ctr := v_ctr + 10;
END LOOFE;
END;
f

SQL CODE:

S5QL> @ whileloopl
Input truncated to 1 characters

PL/SQL procedure successfully completed.
SQL> SELECT * FROM testloop:

REC_NO CTIR DRTA_IN

1 100

10:34 AM
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In the example below, the WHILE condition is v_recno < 6 which means the processing will continue until v_recno is no longer less than 6. Adding 1 to v_recno is the statement that impacts the condtion. When the add results in 6, the loop is stopped and so
the insert for rec_no 6 never happens.

SQL CODE:

SQL> edit whileloopl

PL/SQL CODE:
DECLARE
v_recno testloop.rec notTYPE
v_ctr testloop.ctr3TYPE :=100;
BEGIN

WHILE v_recno < & LOCF
INSERT INTO testloop(rec no, ctr)
VALUES (v_recno, V_ctr);
v_recno :=v_recno + 1;
v_etr = v_ctr + 10;
END LOOE;
END:
f

SQL CODE:

5QL> € whileloopl
Input truncated to 1 characters

PL/5QL procedure successfully completed.
5QL> SELECT * FRCM testloop:

REC_NO CTR DATA IN

100
110
1z0
130
140

LTSRN S

In the example below, [ went in and changes the code so that v_recno had an initial value of 6. The WHILE condition prevented the loop from being entered and no output was produced.

SQL CODE:

SQL> edit whileloop2

PL/SQL CODE:
DECLARE
v_recno testloop.rec notTYPE ;
v_ctr testloop.ctriTYPE :=100;
BEGIN

WHILE v_recno < & LOCF

TMERDT THTA +actlanmimas mn el
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In the example below, I went i and changes the code so that v_recno had an imitial value of 6. The WHILE condition prevented the loop from being entered and no output was produced.

SQL CODE:

5QL>» edit whileloop2

PL/SQL CODE:

DECLARE
V_recno testloop.rec No3TYPE 1=6;
v_cotr testloop.ctr¥IYPE :=100;
BEGIN

WHILE v_recno < & LOOP
INSERT INTO testloop(rec_no, ctr)
WVALUES (v_recno, V_Ctr):
¥_recno :=v_recno + 1;
v_ctr := v_ctr + 10;
END LOOP;
END;
7

SQL CODE:

5QL> @ whileloop2
Input truncated to 1 characters

PL/SQL procedure successfully completed.

S5QL> SELECT * FRCM testloops

no rows selected

FOR LOOP

The FOR loop controls the tterations in the FOR statement. The syntax is:

FOR index in [REVERSE] lower_bound..upper_bound LOOP

Processing code
END LOOP;

B

SMAEI'Ink ::: [

In @O &

The index 1s an implicitly declared integer which is automatically incremented by 1 on each iteration until the appropriate bound is reached. Notice that the index is not declared by the coder and can only be used in the loop specifications. Without the

reverse clause. | is added starting from the lower_bound until the upper_bound is reached. With the reverse clause, everything is reverse and the upper_bound is decreased until the lower_bound is reached. The lower_bound and upper_bound can be literals
or variable names or conditions that evaluate to an integer.

In the example below, the index is called I and the loop runs with the index starting at 1 and running through 5. The insert and incrementing of v_recno and v_ctr are strictly to supply data for the rows that are being inserted.

SQL CODE:

H P Type here to search
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FOR index in [REVERSE] lower bound..upper_bound LOOP ~
Processing code

END LOOP;

The index 1s an implicitly declared integer which is automatically incremented by 1 on each iteration until the appropriate bound 1s reached. Notice that the index 1s not declared by the coder and can only be used in the loop specifications. Without the
reverse clause. 1 1s added starting from the lower_bound until the upper_bound 1s reached. With the reverse clause, everything is reverse and the upper_bound 1s decreased until the lower_bound 1s reached. The lower_bound and upper_bound can be literals
or variable names or conditions that evaluate to an integer.

In the example below, the index is called T and the loop runs with the index starting at 1 and running through 5. The insert and incrementing of v_recno and v_ctr are strictly to supply data for the rows that are being inserted.

SQL CODE:

5QL> edit forloopl

PL/SQL CODE:
DECLARE
V_recno testloop.rec not¥TYPE :=1;
v_ctr testloop.ctr3TYPE :=100;
BEGIN

FCOR i IN 1..5 LOCP
INSERT INTC testloop(rec_no, CLI)
VRLUES (v_recna, V_CCI);
:=v_recno + 1;
v_ctr + 10;

SQL CODE:

5QL> € forloopl
Input truncated to 1 characters

PL/5QL procedure successfully completed.
5QL> SELECT * FROM testloop:

REC_HNO CTR DATZ_IN

100
110
1z0
130
140

(LI PR S

The code below has been changed to use v_lower and v_upper to set the lower and upper limits of the FOR.

SQL CODE:

SQL> edit forloop2
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PL/SQL procedure successfully completed.
5QL> SELECT * FROM testloop:

REC_NC CTR DATA IN

100
110
120
130
140

LT N

The code below has been changed to use v_lower and v_upper to set the lower and upper limits of the FOR_

SQL CODE:

5QL>» edit forloop2

PL/SQL CODE:

DECLARE
v_recno testloop.rec_no%TYPE :=1;
v_ctr testloop.ctriTYPE :=100;

v_lower HUMEBER
V_upper NUMBER
BEGIN

FOR i IN v_lower..v_upper LOOP

INSERT INTO testloop(rec_no, ctr)
VALUES (v_recnao, V_ctr);

v_recno :=V_recno + 1;
X : viasr + 10;

SQL CODE:

S5QL> 8 forloop2
Input truncated to 1 characters

PL/SQL procedure successfully completed.
SQL> SELECT * FROM testloop;

REC_NC CTR DATA IN

100
110
120
130
140

(LT AR

In this example I want to use the reverse and I decided to put the value of the index in as the record number. First, I eliminated the itial value on v_recno. Then I added in the REVERSE clause in the FOR loop and finally I moved the command that assigns
a value to v_recno to before the insert and assigned the value of the index to 1t: v_reeno == 1;. This means that I will start with the value i v_upper which 1s 5 and immediately assign the 5 to the v_recno. It will then do the insert and increment v_ctr. Since

P ea 1 . 414 1. 3
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;. This means that I will start with the value in v_upper which is 3 and immediately assign the 3 to the v_recno. It will then do the insert and increment v_ctr. Since A

the index has not reached the lower limit one will be subtracted from 3 and the index will now be 4. This is assigned to the v_recno and the next record will be inserted. Note that I could have eliminated v_recno completely and assigned the value of the

index in the INSERT.

SQL CODE:

SQL> edit forloop3

PL/SQL CODE:
DECLARE
v_recno testloop.rec_notTYFE;
v_ctr testloop.ctr3TYPE :=100;
v_lower NUMBER H
v:upper NUMBER H
BEGIN
FOR i IN REVERSE v_lower..v_upper LOOF
v_recno :=i;

INSERT INTC testloop(rec no, ctr)
VALUES (v_recno, vicI:IT:
v_ctr := v_ctr + 10;
END LOOFE;
END;
f

Alternative PL/SQL CODE:

DECLARE
v CLIT testloop.ctr3TYPE :=100;
v:lnwer NUMBER :
v_upper NUMBER :=5;

BEGIN

FOR i IN REVERSE v_lower..v_upper LOOF
INSERT INTC testloop(rec no, ctr)
VALUES (1, v _etr): -
v_ctr := v_ctr + 10;
END LOOFE;
END;

/
SQL CODE:

5QL> @ forloop3
Input truncated to 1 characters

PL/SQL procedure successfully completed.
SQL> SELECT * FROM testloop:

REC_NO CIR DATA IN

100
110
120
130
140
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