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Windows NT dbmssqgl.sql * c:\oraNT\rdbms80\admin’
n SYSTEM
" System Global Area SGA SQL
PL/SQL
n SQL*Plus
PL/SQL
28.4.1
Entity-Relationship Diagram
ERD
Oracle
28-6
[ DB_filer.ora fe—{  sYS }— oooooo
I DB_fiIe2.oraI

DB_file3.ora

goood
od

|DB_fiIe4.ora|<—[ IDX

[ DB files.ora g« MKG ]/

( ( (
14 ) ) ) ( A/P)

28-6

Oracle
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28.5.3 PL/SQL

PL/SQL
PL/SQL
DECLARE
-- declarations
BEGIN

- executable code
EXCEPTION
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- exception handlers
END;

“ ? 28-1
SET 26
28-1 hello.sgl——*
SET SERVEROUTPUT ON
BEGIN
DBMS_OUTPUT.enable;
DBMS_OUTPUT.put_line('Hello, World!');
END;
/
SQL*Plus
7.3
“ Hello World ”
PL/SQL
Hello, World!
PL/SQL procedure successfully completed.
saL>
PL/SQL
1 (Literals)
. [
= ‘' Hello World
m ' Thisstring contains" embedded” single quotes’
m ' Double quotesare“ Okay” too’
m ' 12345 ——
s ' 01/01/19000 ——
@SN ()=}, ——
CHAR CHAR

VARCHARZ2 PL/SQL
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12 345

-12 345.0

12345.678 90

100. 0
1.2 345E2

1.2 345E-2

0.12345 .12345 0

28-2
28-2 circle.sql——

DECLARE

PI CONSTANT REAL := 3.14159265359;

circumference REAL;

area REAL;

radius REAL := &Radius;
BEGIN

circumference := PI * radius * 2.0;

area := PI * radius**2;

DBMS_OUTPUT.put_line('Radius = ' !! TO_CHAR(radius) !!
, Circumference = ' || TO_CHAR(circumference) ||
'y Area = ' || TO_CHAR(area));

END;

SQL*Plus o &

Enter value for radius: 3.5

old 5: radius REAL := &Radius;

new 5: radius REAL := 3.5;

Radius = 3.5, Circumference = 21.99114857513, Area = 38.4845100064775
PL/SQL procedure successfully completed.

PL/SQL
PI
DEFAULT “z
TRUE FALSE
28-2 AND OR XOR
NOT ~ TRUE FALSE NULL  PL/SQL
PL/SQL XOR

28-3

XOR
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28-2 AND OR XOR NOT

p q pAND g pORQ PXORQq NOT P
TRUE TRUE TRUE TRUE FALSE FALSE
TRUE FALSE FALSE TRUE TRUE FALSE
TRUE NULL NULL TRUE NULL FALSE
FALSE TRUE FALSE TRUE TRUE TRUE
FALSE FALSE FALSE FALSE FALSE TRUE
FALSE NULL FALSE NULL NULL TRUE
NULL TRUE NULL TRUE NULL NULL
NULL FALSE FALSE NULL NULL NULL
NULL NULL NULL NULL NULL NULL
28-3 booly.sql
DECLARE
T CONSTANT BOOLEAN NOT NULL := TRUE; — must have a value
x BOOLEAN;
y BOOLEAN;
BEGIN — illustrate Booleans
x := 1 =2; — this expression evaluates to false
y := XOR(T, x); — and this evaluates to true
IF (x) THEN — test for true fundamental
DBMS_OUTPUT.put_line('x = TRUE');
ELSIF (NOT x) THEN — test for false
DBMS_OUTPUT.put_line('x = FALSE');
ELSE — x must be null
DBMS_OUTPUT.put_line('x is NULL');
END IF;
IF (y) THEN — test for true
DBMS_OUTPUT.put_line('y = TRUE');
ELSIF (NOT y) THEN — test for false
DBMS_OUTPUT.put_line('y = FALSE');
ELSE — y must be null

DBMS_OUTPUT.put_line('y is NULL'};
DBMS_OUTPUT.put_line( 'Booly for you!');
END IF;
END;
/

x = FALSE
y = TRUE
PL/SQL procedure successfully completed.

PL/SQL
T x SQL*Plus EDIT

ERROR at line 1:

ORA-06550: line 2, column 3:

PLS-00322: declaration of a constant 'T' must contain an initialization
assignment

ORA-06550: line 2, column 5:

PL/SQL: Item ignored
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26 EDIT
NOT NULL
ORA-06550 Oracle PL/SQL
PL/SQL
CONSTANT NOT NULL

ERROR at line 1:
ORA-06550@: line 2, column 5:

PLS-00218: a variable declared NOT NULL must have an initialization assignment

NULL
x = FALSE
y is NULL
Booly for you!
CONSTANT
X CHAR 4 =
NOT NULL

DECLARE
price NUMBER(5,2) := 19.92;
discount NUMBER(3,3) := .0625;
max_quantity INTEGER(4) := 50000;
max_discount CONSTANT REAL := 0.75;
min_discount CONSTANT REAL; -
disc_type VARCHAR2(1) := NULL; --
disc_name CONSTANT CHAR(20) := NULL;
quantity INTEGER NOT NULL := @;
item_name VARCHAR2(30) DEFAULT 'Hammer';

CONSTANT NOT NULL

NULL
NO GOOD ~
NULL
NULL
CONSTANT NOT NULL

- valid initialization

- gets rounded to .063

- runtime error!

- valid

- compile error! not initialized

valid and redundant
- valid but of dubious value

- correct usage

- alternate assignment

IF/THEN

1 IF/ THEN/ELSE
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IF THEN
ELSE
END IF
IF THEN ELSE
THEN ELSE ELSIF
BEGIN END END IF
IF THEN
BEGIN
END
ELSE
DECLARE
X NUMBER
BEGIN
END
END IF
X
OR
TRUE AND FALSE
2) NULL NULL
ISNULL [ISNOT NULL
IF x=NULL THEN
IF x= NULL THEN
IF xS NULL THEN
IF xISNOTNULL THEN
3) IF
IF/THEN
IF (val = '0') THEN -- is value a digit?
ENIE).iF; -- zero?
IF (val = '1') THEN -- maybe a 1?

END IF; -- 1?
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IF (val = '9') THEN -- maybe a 9?
ENb.iF; -- end of test
IF/ELSE
ELSIF
IF (val = '0’) THEN -- is value a digit?
ELéi% (val = '1') THEN
ELéi# (val = '2') THEN
ELéié (val = '9') THEN
ELéé. -- not a number
ENb.iF; -- end of test
PL/SQL SWITCH C CASE
PASCAL GOTO FORTRAN PL/SQL
IF
28-4 1996
15 E 1997 1
28-4 fedtax.sql—— IF

SET SERVEROUTPUT ON;
-- assumes annual payroll, married
DECLARE
num_wh NUMBER := &num_witholding;
wh_amount NUMBER;
gross NUMBER := &annual_gross_salary;
liab NUMBER;
adj_gross NUMBER;
BEGIN

DBMS_OUTPUT . ENABLE;

wh_amount := num_wh * 255@8; -- annual allowance

adj_gross := gross - wh_amount;
IF adj_gross <= 6425 THEN
liab := 0;
ELSIF adj_gross <= 44250 THEN
liab := (adj_gross - 6425) * 0.15;
ELSIF adj_gross <= 89675 THEN

liab := 5673.75 + (adj_gross - 44250) * 0.28;

ELSIF adj_gross <= 151850 THEN

liab := 18392.75 + (adj_gross - 89675) * 0.31;

ELSIF adj_gross <= 267900 THEN

liab := 37667 + (adj_gross - 151850) * 0.36;

ELSE -- over max
liab := 79445 + (adj_gross - 267900) * 0.396;
END IF; -- test adjusted gross
DBMS_OUTPUT.PUT_LINE('FEDERAL TAX LIABILITY:
END;

/

TO_CHAR(liab));

Enter value for num_witholding: 4
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Oracdl
old 2: num_wh NUMBER := &num_witholding;
new 2: num_wh NUMBER := 4;

Enter value for annual_gross_salary: 60000
old 4: gross NUMBER := &annual_gross_salary;
new 4: gross NUMBER := 60000;

FEDERAL TAX LIABILITY: 7227.75

PL/SQL procedure successfully completed.

4)

PL/SQL GOTO
BASIC
GOTO
GOTO 28-5

28-5 okgoto.sql—— GOTO

BEGIN

BEGIN
GOTO MID;

END;
<<MID>>
NULL;

END;

/

- forward reference OK because it's in scope

MID
SQL

28-6

28-6 badgoto.sql—— GOTO

BEGIN
GOTO MID;
BEGIN
<<MID>>
NULL;
END;
END;
/

- invalid!

ERROR at line 1:

ORA-06550: line 2, column 8:

PLS-00201: identifier 'MID' must be declared
ORA-06550: line 2, column 3:

PL/SQL: Statement ignored

NULL
END
NULL

Oracle

END IF

28-7
28-8
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ERROR at line 3:

ORA-06550: line 3, column 5:

PLS-00375: illegal GOTO statement; this GOTO cannot branch to label 'CONSEQUENT
ORA-06550: line 4, column 3:

PL/SQL: Statement ignored

28-7 bad2goto.sql—— GOTO

BEGIN
BEGIN
GOTO OTHER; -- invalid!
END;
BEGIN
<<QTHER>> -- out of scope
NULL ;
END;
END;
/

28-8 bad3goto.sql

BEGIN
IF (TRUE) THEN -- always do the antecedent
GOTO CONSEQUENT;
ELSE -- consequent
<<CONSEQUENT>>
NULL;
END IF; -- of jump example
END;
/

Oracle

BEGIN
<<INFINITE_LOOP>>
GOTO INFINITE_LOOP;
END;
SQL*Plus
Windows 3.1
Windows 95 WindowsNT

SQL*Plus

5)
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L]
L]
L]
28-9
28-9 badlabel.sql——
<<QUTER_BLOCK>> -- this label names the outer block
DECLARE
X NUMBER; -- available to both inner and next blocks
y NUMBER;
BEGIN
<<INNER_BLOCK>> -- might as well label the inner one too
DECLARE
X NUMBER; -- only available to this block
BEGIN -- inner block
X i= OUTER_BLOCK.x; -- gualified reference to outer block variable
y = 0; -- an unqualified reference to outer block variable

END INNER_BLOCK;
<<NEXT_BLOCK>>

DECLARE
X NUMBER;
BEGIN -- next block
x = INNER_BLOCK.x; -- THIS IS ILLEGAL!!
X := OUTER_BLOCK.x; -- this is OK
END NEXT_BLOCK;
X := INNER_BLOCK.x; -- THIS IS ALSO ILLEGAL!!

END OUTER BLOCK;

ERROR at line 1:

ORA-06550: line 17, column 22:

PLS-00219: label 'INNER_BLOCK' reference is out of scope
ORA-06550: line 17, column 5:

PL/SQL: Statement ignored

ORA-06550: line 20, column 20:

PLS-00219: label 'INNER_BLOCK' reference is out of scope
ORA-06550: line 20, column 3:

PL/SQL: Statement ignored
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3.
30

$ (#)
PI 3D-array
length_of_string function_header
char$ var name
RQ$Get$Segment area/height
local##time $HOME

PL/SQL EXCEPTION
PL/SQL SQL

SELECT "EXCEPTION" INTO exc FROM prog_errors;

SELECT cr_msg "*** Credit Message ***" FROM messages;

SQL*Plus
4,
PL/SQL
/*
Program Name: c2f
Module Name : c2f.sql
Written By : Daniel J.. Clamage
Description : .This module converts Celsius to Fahrenheit.
Modification: V.001 04-0CT-1997 - djc - Initial release.
*/
- public global constant variables (shared between modules)
prog_version CONSTANT VARCHAR2 (25) := 'V.001 04-0CT-1997 - djc';
prog_name CONSTANT VARCHAR2(30) := 'c2f';

- public global record types needed
- public global variables

- public global cursors needed

SQI*Plus DOC
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SQL> @d:\plsql\library\c2f

DOC>

DOC> Modification: V.001 04-0CT-1997 - djc -

Program Name: c2f

Initial release.

DOC>*/
28.5.4
28-3 PL/SQL
28-3 + 7.2 7.3 # 8.0.3

CHAR(S) CHARACTER *x 0~32 767 255 *
STRING NLS 1 ROWID
ROWID* %2000
NCHAR#**

VARCHAR2(s) VARCHAR 0~32 767 2000
STRING* NLS 1 #4 000
NVARCHAR2#**

NUMBER (p,s) NUMERIC DEC p=
DECIMAL INT* ( # )= 1.0E"%~0,99E %

INTEGER * 1~38( PL/SQLNUMBER
FLOAT * REAL

DOUBLE -84~127

PRECISION 0

SMALLINT-*

BINARY NATURAL * * 2] 2

INTEGER POSITIVE** w1 + 2147483647 **+ ( NUMBER
NATURALN - (-1 0 1)

POSITIVEN -
SIGNTY PE#**+
PLS INTEGER" ol 2l
, NUMBER  + 2147483647, ( NUMBER
DATE 4712 1 1 PL/SQL
— 4712 12 31
12 00
BOOLEAN TRUE FALSE NULL

LONG

0~32 767

0~2 147 483 647




China=pubecom

28 PL/SQL

()

RAW(s) LONG RAW RAW 0~32 767 RAW 2000
LONGRAW 0~32767 LONGRAW 2147
LONG 483 647
1
REF CURSOR+ ( )
LOB BFILE * 221 0~4GB * PL/SQL LOBs
BLOB** * %
CLOB*** / (1)
NCLOB**** *kk /
*k kK /
(7))
Oracle PL/SQL
Oracle
NUMBER
CHAR 3 0
NULL
Oracle
SUBSTR INSTR CHAR
7.1 7.2 STRING
Oracle NUMBER

BINARY_INTEGER PLS INTEGER

BINARY_INTEGER

PLS_INTEGER

BINARY_INTEGER

BINARY_INTEGER
BINARY_INTEGER NUMBER
NUMBER PLS_INTEGER
-3 1000 2000 3000

+3

PL/SQL LONGRAW
Oracle

1. PL/SQL

= item_name CHAR(32)
m item_category VARCHAR2(32)

0.001 0.002 0.003
LONG RAW PL/SQL
RAW LONG
PL/SQL LONG
PL/SQL

RAW
LONG
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m priceNUMBER 5 2 —_— + 999.99
m quantity INTEGER(3) —— + 999
m discountable BOOLEAN —— TRUE FALSE NULL
m discount REAL 3 3 — £ 0.999
m run_date DATE ——
NULL
%TYPE %ROWTYPE
%TYPE %ROWTY PE
‘' _rec %ROWTY PE

m (uantity orders.qty%TYPE;, — qty
m discount orders.discount%TY PE; —— discount
m orders rec orders YoROWTY PE; ——
DECLARE - define user variables

MAX_INT CONSTANT INTEGER := +2147483647;

MAX_STR VARCHAR2(32767);
notes  MAX_STR%TYPE;
items_rec items%ROWTYPE;

iname items.item_name%TYPE;
last_id  MAX_INTSTYPE;
BEGIN - executable code
iname := 'HAMMER';
items_rec.item_name := iname;
last_id := 0;
NUMBER 5 PL/SQL
TO_CHAR
%TYPE
2.
PL/SQL
TABLE

- let's use this for typing only
- based on another variable's type
- based on a table in the database

- based on a column in a table

- this must be a constant too

- compatible data types
- Wait! Aagggh! Runtime error!

CHAR 5

RECORD
RECORD
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TYPE TYPE

_TYPE

DECLARE

-- user-defined data types

TYPE MY_STRING_TYPE IS RECORD OF (
str_len INTEGER := @, -- initialized when variable is declared
str VARCHAR2(32767)); -- defaults to NULL

TYPE MY_ARRAY_TYPE IS TABLE OF CHAR(8) INDEX BY BINARY_INTEGER;

-- variables

str MY_STRING_TYPE; -- a new composite variable

arr MY_ARRAY_TYPE; -- a new 1-D array

3.
RECORD
RECORD TABLE %ROWTY PE

RECORD

DECLARE
TYPE ZIP_TYPE IS RECORD (
zip5 VARCHAR(5),
DASH CONSTANT VARCHAR2(1) := '-', -- for display purposes perhaps
plus4 VARCHAR2(4) := '0000'); -- initialized at runtime
TYPE ADDR_TYPE IS RECORD (
line1 VARCHAR2(30),
line2 VARCHAR2(30),
city VARCHAR2(20),
state VARCHAR2(2),
zip_code ZIP_TYPE);
TYPE EMPLOYEE_TYPE IS RECORD (
ssn VARCHAR2(9);
dob DATE;
address ADDR_TYPE) ;
employee_rec EMPLOYEE_TYPE; -- actual storage defined
BEGIN
employee_rec.ssn := '123456789'; -- someone's SSN#
employee_rec.address.city := 'Pittsburgh'; '
employee_rec.address.zip_code.zip5 := '15210'; -- Pittsburgh's zip
employee_rec.address.zip_code.plus4 := '3702'; -- Mt. Oliver in Pgh

ROWTY PE

DECLARE
TYPE ORDERS_TYPE IS RECORD ( -- looks like the database table
ord_num orders.ord_numSsTYPE,
gquantity orders.quantity%TYPE,

discount orders.discount%TYPE);
orders_rec orders%ROWTYPE; -- based on a database table
new_ords_rec ORDERS_TYPE;
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old_ords_rec ORDERS_TYPE;

BEGIN
ces - do some work
old_ords_rec := new_ords_rec; -- this is correct
new_ords_rec := orders_rec; -- this is incorrect!
VALUES
INSERT INTO orders orders_rec; - - WRONG!
INSERT INTO orders old_ords_rec; -- WRONG!
INSERT INTO orders
(ord_num, qty, ..., discount) VALUES
(new_ords_rec.ord_num, new_ords_rec.quantity,
new_ords_rec.discount); -- CORRECT!
4,
PL/SQL 7.3 Oracle
TABLE RECORD Oracle 7.3
TABLE TABLE Oracle8i TABLE
PL/SQL TABLE Oracle
BINARY_INTEGER + 2 147 483 647
1
PL/SQL
DECLARE
TYPE STR_TYPE IS TABLE OF VARCHAR2(8)
INDEX BY BINARY INTEGER;
arr STR_TYPE;
i BINARY_INTEGER := 17; -- Universal Constant of Uncertainty
BEGIN
arr(-2,147,483,647) := 'smallest’;
arr(@) := 'zero';
arr(+2,147,483,647) := 'biggest';
arr(i) := 'UCU'; -- an index variable makes for good loops
7.3 TABLE
VARCHAR2
32 767
PL/SQL VARCHAR2
) NULL
DECLARE

TYPE STR_TYPE IS TABLE OF VARCHARZ2(8) NOT NULL

INDEX BY BINARY INTEGER;
arr STR_TYPE;
BEGIN

arr(@) := NULL; -- raises an exception!
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DECLARE
TYPE QTY_TYPE IS TABLE OF items.quantity%TYPE NOT NULL
INDEX BY BINARY INTEGER;
qty QTY_TYPE;

BEGIN
qty(0@) := @; -- quantity of zero
PL/SQL
u
]
u
m  Oracle8i new Table()
n SQL
PL/SQL OClI
PL/SQL
PL/SQL
DECLARE
TYPE ORDITEM_TYPE IS TABLE OF orders.item_no%TYPE
INDEX BY BINARY INTEGER;
clr_orditem ORDITEM_TYPE; -- use ONLY to clear array
new_orditem ORDITEM_TYPE; -- new list of order items
old_orditem ORDITEM_TYPE; -- old list of order items
BEGIN
-- fill up new order items array
old_orditem := new_orditem; -- copy for safekeeping
-- modify new order items array and save
new_orditem := clr_orditem; -- erase contents for next operation

PL/SQL  NO_DATA_FOUND

28-10
28-10 badref.sql——
DECLARE
SCHAR VARCHAR2(1); -- we'll use this for typing only

TYPE SCHAR_TYPE IS TABLE OF SCHAR%TYPE INDEX BY BINARY_INTEGER;
schar_arr SCHAR_TYPE;
local_schar SCHARSTYPE;
BEGIN
local_schar := schar_arr(@); -- no value stored!
END;
/
ERROR at line 1:
ORA-01403: no data found
ORA-06512: at line -7

PL/SQL 2.3 Oracle 7.3
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DECLARE

TYPE ORDERS_TYPE IS TABLE OF orders%ROWTYPE

INDEX BY BINARY_INTEGER;

gty orders.quantity%TYPE; -- local copy of quantity
orders_tab_rec ORDERS_TYPE; -- array of table rows
BEGIN

- fill the array with database table rows

qty := orders_tab_rec(i).quantity;

6. PL/SQL
PL/SQL 2.3 COUNT FIRST
LAST EXISTS PRIOR NEXT DELETE
28-4
28-4 PL/SQL
EXISTS TRUE/FALSE Tablename.EXISTS
COUNT BINARY_INTEGER  Tablename.COUNT
FIRST BINARY_INTEGER  Tablename.FIRST
LAST BINARY_INTEGER  Tablename.LAST
PRIOR BINARY_INTEGER  Tablename.PRIOR
NEXT BINARY_INTEGER  Tablename.NEXT
DELETE Tablename.DELETE [off_m [off_n]]
FIRST LAST PRIOR NEXT NULL DELETE
m Tablename.DELETE m e
m Tablename. DELETE m n — [m..n]
m Tablename.DELETE —
PL/SQL
m>n DELETE

7.
Oracle 8i

PL/SQL PL/SQL “ §

PL/SQL
8.
PL/SQL
PL/SQL “ “ e

TYPE Performers IS VARRAY(250) OF varchar2(100);
TYPE Contacts is VARRAY(200) OF prospects;

showLineup Performers('Juggler', 'Singer’,

PL/SQL

'Fire Swallower');

myContacts Contacts := Contacts('dohn', 'Mary', 'Tito');
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SQL*Plus

CREATE TYPE act AS OBJECT (
act_no number(5),
act_name varchar2(35),
act_desc varchar2(500)) ;

CREATE TYPE performers IS TABLE OF act;

CREATE TABLE schedules (evt_id number(5) PRIMARY KEY,

evt_name varchar2(100),

evt_date date,

evt_location varchar2(100),

evt_lineup performers)
NESTED TABLE evt_lineup STORE AS evt_lineup_tab;
INSERT into schedules VALUES (1138, 'Not Quite the Greatest Show On Earth',
sysdate+180, 'Colorado Springs', performers(act('1', 'dJohn', 'Trick Riding'),
act('2', 'Mary', 'High Wire'),
act('3', 'Albert the Dog-faced Boy', 'Contortionist')));

Oracle8i ——TABLE() TABLE()

BEGIN
INSERT INTO
TABLE (SELECT evt_lineup FROM schedules WHERE evt_id = 1138)
VALUES('12', 'The Amazing Rando', 'Magician');

END;
BEGIN
UPDATE TABLE(SELECT evt_lineup FROM schedules WHERE evt_id = 1138)
SET act_desc = 'Ruler of the Known Universe'
WHERE act_no = 12;
END;
Mary
BEGIN
DELETE TABLE(SELECT evt_lineup FROM schedules WHERE evt_id = 1138)

WHERE act_name = 'Mary';
END;

DECLARE
MyAct varchar2(35);

MyDesc varchar2(500);
BEGIN

SELECT act_name, act_desc INTO MyAct, MyDesc
FROM TABLE(SELECT evt_lineup FROM schedules WHERE evt_id = 1138)
WHERE act_no = 3;

END; N
10.
Oracle7.2 PL/SQL 2.2

NUMBER CHAR
%TYPE %ROWTY PE
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SUBTYPE SSN_TYPE IS VARCHAR2; -- legal (method #1)
emp_ssn SSN_TYPE(9); -- legal
SUBTYPE PHONE_TYPE IS VARCHAR2(10); -- illegall!
big_string VARCHARZ2(32767); -- will be used below
TYPE MAX_STRING_TYPE IS big_string%TYPE; -- legal (method #2)
dynam_str MAX_STRING_TYPE; -- legal

#2
small_str VARCHAR2(20) NOT NULL := ‘'blick'; -- #1
subtype SMALL_TYPE is small_str%TYPE; -- fails NOT NULL constraint!
tiny_str VARCHAR2(1) := 'T'; -- #2
subtype TINY_TYPE is tiny_str%TYPE;
tiny TINY_TYPE; -- does not inherit assignment!

DECIMAL NUMERIC NUMBER

11.
12.
PL/SQL

DECLARE

flt_x FLOAT(3,2) := 2.25;

int_y INTEGER(6) := 100;

flt_z DOUBLE(10,2);
BEGIN

flt_z := flt_x + int_y; -- implicit numeric conversion
END;
/

PL/SQL ~ VARCHAR?2
28-5
28-5

To FROM VARCHAR2 CHAR NUMBER DATE RAW ROWID
BINARY_ v v v v
INTEGER
CHAR v v v v v v v
DATE v v v
LONG Vv v v
NUMBER v v Vv v
RAW v v v
ROWID v v
VARCHAR?2 v v v v v v v
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PLS INTEGER BINARY_INTEGER
DECLARE
date_from DATE := '20-AUG-85'; -- char to date (match NLS format)
cnt INTEGER(3) ='Q'; -- char to integer (subtype of number)
loop_control BINARY_INTEGER;
bin_val RAW(2) := '1'; -- char to raw
str VARCHAR2(9) := '26-AUG-60'; -- char to varchar2
short_num VARCHAR2(3);
BEGIN
loop_control := ¢cnt + '1'; -- char to number to binary integer
str := date_from; -- date to varchar2
short_num := bin_val; -- raw to varchar2
cnt := short_num; -- varchar2 to integer
CHAR VARCHAR2 CHAR VARCHARZ2
RAW NUMBER
RAW VARCHAR2 NUMBER
DATE NLS
CHAR VARCHAR2
13. 28-6 PL/SQL
28-6
VARCHAR 2 CHAR NUMBER DATE RAW ROWID
VARCHAR2 TO_NUMBER TO_DATE HEXTORAW CHARTOROWID
(ve, [fmt (ve, [fmt [, (vc) (ve)
(lang]]) lang]])
CHAR TO_NUMBER TO DATE HEXTORAW CHARTOROWID
(v, [fmt [, (ve, [fmt [, (©) (©)
(lang]]) lang]])
NUMBER TO_CHAR TO_CHAR TO DATE
(n, [format (n,[format (n, [fmt [,
Llang]]) [lang]]) lang]])
DATE TO_CHAR TO_CHAR
(dt, [format (dt, [format
[lang]]) [lang]])
RAW RAWTOHEX RAWTOHEX
(raw) (raw)
ROWID ROWIDTOCHAR ROWIDTOCHAR
(rowid) (rowid)
s fmt
= lang NLS
TO_CHAR() VARCHAR2 CHAR VARCHARZ2
CHAR LONG

LONG VARCHAR2
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28.5.5
PL/SQL C Pasca
IF
NULL NULL
NULL
DECLARE
x NUMBER;
y NUMBER;
z NUMBER := 10;
a VARCHAR2(20) := 'Hello, ';
BEGIN
X = 1/NULL; -- result is NULL
y := x * (z - 1); -- result is NULL
z = (y - 1)**10; -- result is NULL
a :=a |} NULL |} 'World!'; -- result is 'Hello, World!'
28.5.6
PL/SQL
n Do-Forever
n FOR
n WHILE
LooP
NULL; -- infinite loop!
END LOOP;
LOOP...END LOOP Oracle
» EXIT— IF
s EXIT WHEN——
n GOTO—
EXIT
DECLARE
i NUMBER := 0;
BEGIN
LOOP -- example #1
i:=1+ 1;
IF (i >= 100) THEN -- enough iterations
i:=0; -- reset
EXIT; -- unconditional termination
END IF; -- enough iterations
END LOOP; -- example #1 done
LOOP -- example #2
im=1+1;
EXIT WHEN (i >= 100); -- conditional termination
END LOOP; -- example #2 done

EXIT WHEN
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28 PL/SQL

1
WHILE
LOOP-EXIT WHEN
WHILE (x < 10) LOOP -- While loop
X =X+ 1;
END LOOP; -- done
LOOP -- simulated Repeat-Until (or Do-While) loop
EXIT WHEN ...
END LOOP; -- done
PL/SQL FORTRAN CONTINUE
GOTO
CONTINUE 28-11 CONTINUE SQL
28-11 contine.sgl—
DECLARE
j NUMBER := 0;
BEGIN
DBMS_OUTPUT.enable;
LOOP -- print even numbers between 0 and 20
IF (MOD(j, 2) = 1) THEN -- skip odd numbers
GOTO CONTINE; -- the misspelling is an inside joke
END IF; -- skipping odd numbers
DBMS_OUTPUT.put_line(TO_CHAR(j) |} ' is even');
<<CONTINE>>
EXIT WHEN j = 20; -- done
j =3+ 1; --don't forget to increment the loop counter!
END LOOP; -- print even numbers between @ and 20
END;
/
0 is even
2 is even
4 is even
6 is even
8 is even
10 is even
12 is even
14 is even
16 is even
18 is even
20 is even
PL/SQL procedure successfully completed.
GOTO

2. FOR
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BEGIN
FOR i IN 1..100 LOOP -- do nothing for exactly 100 iterations
NULL ;
END LOOP; -- done doing nothing
END;
FOR IN
i FOR
28-12
28-12 lastodd.sql——
DECLARE
j NUMBER;
BEGIN
DBMS_OUTPUT.enable; -- enable output
FOR i IN 1..100 LOOP -- do nothing for exactly 100 iterations
IF (MOD(i, 2) = 1) THEN -- must be odd
Jo= 1
END IF; -- capture odd numbers
END LOOP; -- done doing nothing
DBMS_OUTPUT.put_line('last odd number was ' |} TO_CHAR(j));
END;

/

last odd number was 99
PL/SQL procedure successfully completed.

PL/SQL 1 1

FOR
EXIT
WHEN
28-13

28-13 countdwn.sql——

EXIT

BEGIN
FOR j IN REVERSE 1..10 LOOP -- countdown
DBMS_OUTPUT.put(TO_CHAR(j) |} '-');
END LOOP; -- countdown
DBMS_OUTPUT.put_line('Blastoff!');
END;
/

10-9-8-7-6-5-4-3-2-1-Blastoff!
PL/SQL procedure successfully completed.
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28 PL/SQL
28.5.7
SQL
SQL SQL Statement
Executor
SQL SELECT PL/SQL
FOR UPDATE
FOR UPDATE

1

2

3

4

1

DECLARE

-- gets all orders in database
CURSOR get_orders IS
SELECT * FROM orders;
- gets a few columns for a specified order number
CURSOR get_orditem(Pord_num orders.ord_numsTYPE) IS
SELECT seq_num, quantity, unit_price, extended_price
FROM orders
WHERE ord_num = Pord_num;
- gets the whole row for a particular item#
CURSOR get_items(Pitem_no items.item_no%TYPE) RETURN items%ROWTYPE IS
SELECT * FROM items WHERE item = Pitem;

-- gets the item name for a particular item#

CURSOR get_item_name(Pitem_no items.item_no%TYPE)
RETURN items.item_name%TYPE IS

SELECT item_name FROM items WHERE item_no = Pitem_no;

SELECT

_cur _loop
get_
get_addresses employee by dept_cur

SQL
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FETCH
2.
28-7
28-7
ISOPEN TRUE/FALSE
FOUND TRUE/FALSE
NOTFOUND TRUE/FALSE
ROWCOUNT NUMBER
IF (orders_cur%FOUND) THEN -- got an order .
OPEN items_cur(orders_cur.orderno); -- open a related cursor
LOOP
FETCH items_cur into order_item;
EXIT WHEN items_cur%NOTFOUND; -- break out when done
-- show how many rows were processed so far
DBMS_OUTPUT.put_line('On Row #' || TO_CHAR(items_cur%ROWCOUNT));
END LOOP;
END IF; -- got an order
IF (items_cur%ISOPEN) THEN -- close the cursor
CLOSE items_cur;
END IF; -- close an open cursor
3. FOR
FOR FOR
FOR
28-14
28-14 cforl.sql—
DECLARE

CURSOR get_tables IS
SELECT * FROM user_tables;
BEGIN
FOR get_tables_cur IN get_tables LOOP ,
DBMS_OUTPUT.put_line(get_tables_cur.table_name);
END LOOP;
END;
/

scott/tiger

BONUS

DEPT

EMP

SALGRADE

PL/SQL procedure successfully completed.

2~3
5
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28 PL/SQL

28-15
28-15 cfor2.sql—

BEGIN
FOR get_tables_cur IN (SELECT * FROM user_tables) LOOP
DBMS_OUTPUT.put_line(get_tables_cur.table_name);
END LOOP;
END;
/

28-16
28-16 cfor3.sql

DECLARE
CURSOR get_tables(Powner all_tables.owner%TYPE) IS
SELECT * FROM all_tables
WHERE owner = Powner;
local_owner all_tables.owner%TYPE := 'DEMO'; -- search criteria
BEGIN
FOR get_tables_cur IN get_tables(local_owner) LOOP
DBMS_OUTPUT.put_line(get_tables_cur.table_name);
END LOOP;
END;
/

DEMO scott

CUSTOMER

DEPARTMENT

EMPLOYEE

JOB

LOCATION

SALARY_GRADE

SALES_ORDER

PL/SQL procedure successfully completed.

28-17
28-17 ofc.sql—

DECLARE
-- cursor definitions
CURSOR get_tables(Powner all_tables.owner%TYPE) IS
SELECT * FROM all_tables
WHERE owner = Powner;
-- record variable definitions
get_tables_rec get_tables%ROWTYPE;



China=pubecom

-- local variables
local_owner all_tables.owner%TYPE := 'DEMO'; -- search criteria
BEGIN
OPEN get_tables(local_owner); -- compute rows to return
LOOP -- find all DEMO tables available to SCOTT
FETCH get_tables INTO get_tables_rec; -- try to get a row
EXIT WHEN get_tables%NOTFOUND; -- NO more rows
DBMS_OUTPUT.put_line(get_tables_rec.table_name);
END LOOP;
CLOSE get_tables; -- done with this cursor
END;
/

TYPE RECORD IS

14
17

28-18
28-18 onerow.sql——

DECLARE

-- cursor definitions

CURSOR get_tables(Powner all_tables.owner%TYPE) IS
SELECT * FROM all_tables
WHERE owner = Powner;

-- record variable definitions

get_tables_rec get_tablessROWTYPE;

-- local variables

local_owner all_tables.owner%TYPE := 'DEMO';
BEGIN

OPEN get_tables(local_owner);

FETCH get_tables INTO get_tables_rec; -- try to get a row
IF (get_tables%FOUND) THEN -- got a row
DBMS_OUTPUT.put_line(get_tables_rec.table_name);
END IF;
CLOSE get_tables; -- done with this cursor
END;
/

-- search criteria

-- compute rows to return

CUSTOMER
PL/SOL procedure successfully completed.

%FOUND

FETCH 28-19
28-19 badfetch.sql——

DECLARE
-- cursor definitions
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28 PL/SQL
, CURSOR get_tables(Powner all_tables.ownerSTYPE) IS
SELECT * FROM all_tables
WHERE owner = Powner;
-- record variable definitions
get_tables_rec get_tables%ROWTYPE;
-- local variables
local_owner all_tables.owner%TYPE := 'BLICK'; -- unknown owner
BEGIN
get_tables_rec.table_name := 'GARBAGE'; -- initialize to something
OPEN get_tables(local_owner); -- compute rows to return
FETCH get_tables INTO get_tables_rec; -- try to get a row
IF (get_tables%NOTFOUND) THEN -- got a row
DBMS_OUTPUT.put_line(get_tables_rec.table_name);
END IF;
CLOSE get_tables; -- done with this cursor
END;
/
GARBAGE
PL/SQL procedure successfully completed.
FETCH
5.
0 1 NO DATA_FOUND TOO MANY_ROWS
28-20
28-20
DECLARE
-- record variable definitions
get_tables_rec all_tables%ROWTYPE; -- based on the table
-- local variables
local_owner all_tables.owner%TYPE = 'DEMO'; -- search criteria
local_table all_tables.table_name%TYPE := 'CUSTOMER';
BEGIN
SELECT * INTO get_tables_rec -- looking for a single row

FROM ALL_TABLES
WHERE owner = local owner AND table_name = local_table;
DBMS_OUTPUT.put_line(get_tables_rec.tablespace_name);
END;
/

21

USER_DATA
PL/SQL procedure successfully completed.

28-21 toomany.sql——

28-

DECLARE
-- record variable definitions
get_tables_rec all_tables%ROWTYPE; -- based on table
-- local variables
local_owner all_tables.owner%TYPE := 'DEMO';
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BEGIN
SELECT * INTO get_tables_rec FROM ALL_TABLES
WHERE owner = local_owner;
DBMS_OUTPUT.put_line(get_tables_rec.tablespace_name);
END;
/

ERROR at line 1:
ORA-01422: exact fetch returns more than requested number of rows

ORA-06512: at line 7

1 Oracle
2 Oracle
3 10 5 Oracle
Oracle
ANSI
FETCH 1
28.5.8
NO_DATA_FOUND TOO _MANY_ROWS
VALUE_ERROR
SQL*Plus
28-22
28-22 gracefule.sql——
DECLARE
- record variable definitions
get_tables_rec all_tables%ROWTYPE; -- based on table
- local variables
local_owner all tables.owner%TYPE := ‘DEMO';

status NUMERIC := @; -- capture error code (initialize to OK)
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28 PL/SQL

BEGIN
SELECT * INTO get_tables_rec FROM ALL_TABLES
WHERE owner = local_owner;
DBMS_OUTPUT.put_line(get_tables_rec.tablespace_name);
EXCEPTION
WHEN TOO_MANY_ROWS THEN
status := SQLCODE;
DBMS_OUTPUT.put_line('get_tables: ' |, SQLERRM(status));
DBMS_OQUTPUT.put_line('get_tables: Exiting gracefully.');
END;
/

get_tables: ORA-21422: exact feteh returns more than requested number of rows

get_tables: Exiting gracefully.
PL/SQL procedure successfully completed.

6
12 WHEN
13
14
SQLCODE
SQLCODE SQL
28-8
28-8
Oracle
CURSOR_ALREADY_OPEN ORA-06511 -6511
DUP_VAL_ON_ONDEX ORA-00001 -1
INVALID_CURSOR ORA-01001 -1001
INVALID_NUMBER ORA-01722 -1722
LOGIN_DENIED ORA-01017 -1017
NO_DATA_FOUND ORA-01403 +100
NOT_LOGGED_ON ORA-01012 -1012
PROGRAM_ERROR ORA-06501 -6501
STORAGE_ERROR ORA-06500 -6500
TIMEOUT_ON_RESOURCE ORA-00051 -51
TOO_MANY_ROWS ORA-01422 -1422
TRANSACTION_BACKED_OUT ORA-00061 -61
VALUE_ERROR ORA-06502 -6502
ZERO_DIVIDE ORA-01476 -1476
SQLCODE NO_DATA_FOUND
ANSI SQLCODE
+100 Oracle Oracle ANSI
ANSI

WHEN OTHERS

WHEN OTHERS THEN



China=pubecom

Oracd

IF  ELSIF ELSE

EXCEPTION
WHEN NO_DATA_FOUND THEN -- row not found!
- do this and skip to end of block

WHEN ZERO_DIVIDE THEN -- divide by zero!
- do that and skip to end of block

WHEN VALUE_ERROR THEN -- 10 1lbs of data in a 51b var
-- do these and skip to end of block

WHEN OTHERS THEN -- dunno, don't care
- do the other and skip to end of block

END;

WHEN OTHERS
1.
EXCEPTION -- main block handler
WHEN OTHERS THEN
BEGIN -- embedded block
IF (get_cursor%ISOPEN) THEN -- cursor left open
CLOSE get_cursor; -- close it
END IF; -- cursor left open
EXCEPTION
WHEN OTHERS THEN
NULL; -- don't care
END; -- embedded block
END; -- main block
PL/SQL
2.
Oracle
28-23
28-23 excpinit.sql—— EXCEPTION_INIT

SET SERVERQUTPUT ON
DECLARE
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28 PL/SQL
-- exceptions and pragmas (compiler directives)
INVALID_NUM_FORMAT EXCEPTION; -- first we define an exception object
PRAGMA EXCEPTION_INIT (INVALID_NUM_FORMAT, -1481); -- then associate it with
=an exception
-- constants
NUM_FMT CONSTANT VARCHAR2(3) := 'aaa'; -- an invalid number format
x NUMBER(10); ’
BEGIN
DBMS_OUTPUT.enable; 4
SELECT TO_NUMBER('999', NUM_FMT) INTO x FROM DUAL; -- try to convert
EXCEPTION

WHEN INVALID NUM_FORMAT THEN
DBMS_OUTPUT.put_line('Trapped an illegal Number Conversion');
WHEN OTHERS THEN
DBMS_OUTPUT.put_line('Some other error');
END;
/

Trapped an illegal Number Conversion
PL/SQL procedure successfully completed.

Oracle
Oracle 24 000 Richard Bach
“ " Oracle
80%
Oracle
$10 15 Joe
8 28-24
28-24 busrule.sql——
DECLARE
-- exceptions
INVALID_ANNUAL_RAISE EXCEPTION;
-- constants
HRLY_STATUS CONSTANT VARCHAR2(1) = "H'; -- hourly status
HRLY_WAGE_LIMIT CONSTANT REAL(4,2) := 10.00; -- upper hourly wage limit
MIN_HRLY_RAISE CONSTANT REAL(5,4) = 1.0100; -- lower hourly raise limit
MAX_HRLY_RAISE CONSTANT REAL(5,4) = 1.0500; -- upper hourly raise limit
-- info entered by user
emp_name VARCHAR2(20) := '&emp_name'; -- employee name
emp_status VARCHAR2(1) := '&emp_status'; -- employee status
hrly wage REAL 1= &wage; -- hourly wage
ann_raise REAL 1= &annual_raise; -- annual raise
BEGIN

IF (emp_status = HRLY_STATUS AND -- this is business rule #532

hrly_wage < HRLY_WAGE_LIMIT AND
ann_raise NOT BETWEEN MIN_HRLY_RAISE AND MAX_HRLY_RAISE) THEN
RAISE INVALID_ANNUAL_RAISE;

ELSIF (FALSE) THEN -- code other rules here (pertaining to raises)
NULL;

ELSE -- passed the gauntlet .
DBMS_OUTPUT.put_line(emp_name || ' now makes ' ||

TO_CHAR(hrly_wage * ann_raise, '$99.99'));
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END IF;
EXCEPTION
WHEN INVALID_ANNUAL_RAISE THEN
DBMS_OUTPUT.put_line('Don''t give ' || emp_name |, ' the raisel');
WHEN OTHERS THEN ’
DBMS_OUTPUT.put_line('Some other problem computing ' || emp_name || '''s
increase'); B H
END;

/

Enter value for emp_name: Joe

old 10: emp_name  VARCHAR2(20) := '&emp_name'; -- employee name
new 10: emp_name VARCHAR2 (20) := 'Joe'; -- employee name
Enter value for emp_status: H

old 11: emp_status VARCHAR2(1) := '&emp_status'; -- employee status
new 11: emp_status VARCHAR2(1) := 'H'; -- employment status

Enter value for wage: 8.00

old 12: hrly wage REAL(4,2) 1= &wage; -- hourly wage
new 12: hrly_wage REAL(4,2) ;= 8.00; -- hourly wage
Enter value for annual_raise: 1.08

old 13: ann_raise REAL(5,4) := &annual_raise; -- annual raise
new 13: ann_raise REAL(5,4) 1= 1,06; -- annual raise

Don't give Joe the raise!
PL/SOL procedure successfully completed.

OR

EXCEPTION
WHEN INVALID_NUMBER OR VALUE_ERROR THEN

WHéQIOTHERS THEN
END;
3.
SQL
SQL
SQL

LOOP -- get some rows from a master table
FETCH master_cursor INTO master_rec;
EXIT WHEN master_cursorsNOTFOUND;
BEGIN -- delete some child table rows
.- master primary key is foreign key in child
DELETE FROM child__table
WHERE master_fkey = master_rec.master_pkey;
EXCEPTION -- something untoward occurred
WHEN OTHERS THEN -- so output a message, say
status := SQLCODE; -- always capture error code!
DBMS_OUTPUT.put_line('during delete: ' ! SQLERRM(status));
END; -- delete some child table rows
END LOOP;
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28  PL/SQL
28.5.9
1.
Oracle
PL/SQL PL/SQL
DECLARE END
2.
status := SQLCODE; -- note no parentheses
NL CONSTANT VARCHAR2(1) := CHR(1@); -- ASCII character (newline)
IF (employee_exists('Scaboda')) THEN ... -- use them in expressions
PL/SQL
28-25
28-25 boolsub.sql——
DECLARE

-- local variables
X NUMBER(3);
-- local subprograms (must follow all other declarations!)
FUNCTION is_even(Pnum IN x%TYPE) -- returns TRUE if number is even
RETURN BOOLEAN IS
BEGIN
RETURN(MOD(Pnum, 2) = @); -- test for evenness
EXCEPTION
WHEN OTHERS THEN
RETURN (NULL); -- indeterminate
END is_even; :
FUNCTION bool_to_char(Pbool IN BOOLEAN)
RETURN VARCHAR2 IS

str VARCHAR2(5); -- capture string to return
BEGIN

IF (Pbool) THEN -- test Boolean value for TRUE
str := 'TRUE';

ELSIF (NOT Pbool) THEN -- FALSE
str := 'FALSE';

ELSE -- must be NULL
str := 'NULL';

END IF; -- test Boolean value

RETURN (str);
END bool_to_char;
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BEGIN -- executable code
X = 0;
DBMS_OUTPUT.put_line('It is ' || bool_to_char(is_even(x)) ||
' that ' || TO_CHAR(x) }, ' is even');
X :=1;
DBMS_OUTPUT.put_line('It is ' || bool_to_char(is_even(x)) ;;
' that ' |! TO_CHAR(x) |} ' is even');
X 1= 2;
DBMS_OUTPUT.put_line('It is ' || bool_to_char(is_even(x))
‘ that ' )| TO_CHAR(x) || ' is even');
X = 3;
DBMS_OUTPUT.put_line('It is ' || bool_to_char(is_even(x)) ;;
' that ' || TO_CHAR(x) ,} ' is even');
X = 4;
DBMS_OUTPUT.put_line('It is ' || bool_to_char(is_even(x)) 1|}
' that ' !! TO_CHAR(x) |} ' is even');
DBMS_OUTPUT.put_line(bool_to_char(NULL) !} ' is neither TRUE nor FALSE');
END;

/

It is TRUE that @ is even

It is FALSE that 1 is even

It is TRUE that 2 is even

It is FALSE that 3 is even

It is TRUE that 4 is even

NULL is neither TRUE nor FALSE

PL/SQL procedure successfully completed.

n IS BEGIN

= RETURN EXCEPTION
n END

. IN (OUT)
IN OUT IN

IS BEGIN

OUT INOUT

Oracle
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28 PL/SQL
3.
IN
IN
ouT IN OUT
Oracle8i NOCOPY
ouT
SQL
28-26
28-26 table.sql——
DEGLARE
- constants
TB CONSTANT VARCHAR2(1) := CHR(9); -- TAB
- variables
- status NUMERIC;
table_rec all_tables%TYPE;
- routines
PROCEDURE get_table(Powner IN all_tables.owner%TYPE,
Ptable 1IN all_tables.table_name%TYPE,
Prec OUT all_tables%TYPE,

Pstatus IN OUT NUMERIC) IS

- local cursors

CURSOR table_cur(Cowner all_tables.owner%TYPE,

Ctable all_tables.table_name%TYPE) IS

SELECT *
FROM all_tables
WHERE owner = Cowner AND table_name = Ctable;
- local variables

Lowner all_tables.owner%TYPE;

Ltable all_tables.table_name%TYPE;

BEGIN

Pstatus := @; -- OK

Lowner := UPPER(Powner);

Ltable := UPPER(Ptable);

OPEN table_cur(Lowner, Ltable);

FETCH table_cur INTO Prec;

IF (table_cur%NOTFOUND) THEN
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RAISE NO_DATA_FOUND;

END IF;
CLOSE table_cur;
EXCEPTION
WHEN OTHERS THEN
BEGIN
Pstatus := SQLCODE; -- capture error code
IF (table_cur%ISOPEN) THEN -- close the open cursor
CLOSE table_cur;
END IF;
Prec := NULL; -- clear return values and display input values
DBMS_OUTPUT.put_line('get_table: ' || SQLERRM(Pstatus));
DBMS_OUTPUT.put_line('OWNER = ' |} '<' || Lowner [} '>');
DBMS_OUTPUT.put_line('TABLE = ' || '<' [} Ltable ot
EXCEPTION
WHEN OTHERS THEN
NULL; -- don't care (avoid infinite loop)
END;
END get_table;
BEGIN -- display storage parameters for a given table
DBMS_OUTPUT.enable;
DBMS_OUTPUT .put_line( 'TABLE' i1 TB || 'TABLESPACE' |} TB !}|
"INITIAL' |} TB |} 'NEXT' |} TB |} 'MAX');
DBMS_OUTPUT.put_line(RPAD('-', 43, '-')); -- just an underline
get_table('scott', 'dept', table_rec, status);

IF (status = @) THEN
DBMS_OUTPUT.put_line{

table_rec.table_name 1y TB 1)
table_rec.tablespace_name |; TB ||
table_rec.initial_extent |, TB ||
table_rec.next_extent L

table_rec.max_extents);
END IF;
get_table('scott', 'garbage', table_rec, status);
IF (status = @) THEN
DBMS_OUTPUT.put_line(
table_rec.table_name 11 TB 1)
table_rec.tablespace_name | TB |,
(] TB [}
[N} I}
[l 1
[l 1

table_rec.initial_extent
table_rec.next_extent TB |
table_rec.max_extents);
END IF;

END;

/

TABLE  TABLESPACE INITIAL NEXT MAX

DEPT USER_DATA 10240 10240 121

get_table: ORA-01403: no data found
OWNER = <SCOTT>

TABLE = <GARBAGE>

PL/SQL procedure successfully completed.

NO_DATA_FOUND
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PL/SQL

28-27

SELECT

PL/SQL
28-27 bintest.sql——

SQL

SET SERVEROUTPUT ON
DECLARE
- constants
FIXED_TOP CONSTANT NUMBER :=
- data types

- fixed # of elements

TYPE NUMARR_TYPE IS TABLE OF NUMBER INDEX BY BINARY_INTEGER;

- global variables
numarr NUMARR_TYPE;
isfound BOOLEAN;
rowout NUMBER;

- routines
PROCEDURE binary_search(

Parr IN NUMARR_TYPE,
Pnum IN NUMBER,
Pfound OUT BOOLEAN,
Prow  OUT NUMBER) IS

local_found BOOLEAN

top BINARY_INTEGER

bottom BINARY_INTEGER

BEGIN
local_found := FALSE;
LOOP - binary search
middle

local_found := TRUE;
EXIT; - break

ELSIF (Parr{middle) < Pnum) THEN

bottom := middle + 1;

ELSE - GO DOWN
top := middle - 1;
END IF; - test for match

IF (bottom > top) THEN

END IF; - insert after
EXIT;
END IF; -- falled
END LOOP; - search
Pfound := local_found;
Prow := middle;
EXCEPTION

WHEN OTHERS THEN

:= NULL;

:= FIXED_TOP;
=1,

middle BINARY_INTEGER := NULL;

:= ROUND((top + bottom) / 2);
IF (Parr(middle) = Pnum) THEN

- binary search on sorted array

-- find middle
- exact match

- match succeeded

-- GO up

- search failed
IF (Pnum > Parr(middle)) THEN

middle := middle + 1; - - MAY BE OUTSIDE ARRAY!

DBMS_OUTPUT.PUT_LINE (SQLERRM(SQLCODE) ) ;
DBMS_OUTPUT.PUT_LINE(TO_CHAR (middle));

END binary_search;
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BEGIN

END;

/

FUNCTION bool_to_char(Pbool IN BOOLEAN)
RETURN VARCHAR2 IS

str VARCHAR2(5); - capture string to return

BEGIN

IF (Pbool) THEN - test Boolean value for TRUE
str := 'TRUE';

ELSIF (NOT Pbool) THEN -- FALSE
str := 'FALSE';

ELSE - must be NULL
str := 'NULL';

END IF; - test Boolean value

RETURN (str);
END bool_to_char;
- bintest executable code
DBMS_OUTPUT.enable;

numarr(1) := 100;

numarr(2) := 103;

numarr(3) := 104;
numarr(4) := 108;
numarr(5) := 110;
numarr(6) := 120;
numarr(7) := 121;
numarr(8) := 122;
numarr(9) := 130;
numarr(10) := 140;
numarr(11) := 145;
numarr(12) := 148;

binary_search(numarr, 90, isfound, rowout);
DBMS_OUTPUT.put_line('FOUND=' ;|
', ROW=' }}
binary_search(numarr, 150, isfound,
DBMS_OUTPUT .put_line('FOUND=' }|
', ROW=' ! TO_CHAR(rowout) ;|
binary_search(numarr, 100, isfound, rowout);
DBMS_OUTPUT.put_line('FOUND=" ||
', ROW=' || TO_CHAR(rowout) ||
binary_search{numarr, 145, isfound, rowout);
DBMS_OUTPUT .put_line('FOUND=' ||
'y, ROW=' || TO_CHAR(rowout) |,
binary_search(numarr, 108, isfound, rowout);
DBMS_OUTPUT.put_line('FOUND=' ||
', ROW=' 1| TO_CHAR(rowout) 1|
binary_search(numarr, 105, isfound, rowout);
DBMS_OUTPUT.put_line('FOUND=' ||
', ROW=' ||

TO_CHAR(rowout) i,
rowout) ;

TO_CHAR (rowout) 1,
- bintest

bool_to_char(isfound) |
' 8B=

bool_to_char(isfound) |

bool_to_char(isfound) |

- convert Boolean to char

- fill array with numbers in order

1)

bool_to_char(isfound) ||
' SB=13');

bool_to_char(isfound)

bool_to_char (isfound)

FOUND=FALSE, ROW=1 SB=1

FOUND=FALSE, ROW=13 SB=13

FOUND=TRUE, ROW=1 SB=1

FOUND=TRUE, ROW=11 SB=11

FOUND=TRUE, ROW=4 SB=4

FOUND=FALSE, ROW=4 SB=4

PL/SQL procedure successfully completed.

4.

ouT
IN OUT

PL/SQL
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28 PL/SQL

DECLARE

- - types, constants, variables

FUNCTION get_data (Pkey 1IN CHAR,

Pflag IN BOOLEAN DEFAULT FALSE,
Psort IN CHAR DEFAULT ' ')

RETURN VARCHAR2 IS

Cen - function implementation
BEGIN -- executable code

IF get_data(key1l) THEN -- valid call (Pflag, Psort defaulted)

ELSIF get_data(key2, TRUE) -- valid call (Psort defaulted)

ELSIF get;data(keya, , 'ASCENDING') THEN -- invalid!

DEFAULT =
DEFAULT
get_data FALSE
5.
ELSIF get_data(key3,
Psort => 'ASCENDING') THEN -- valid (Pflag defaulted)
ELSIF get_data(key3, Psort => 'ASCENDING',
Pflag => TRUE) THEN -- right
ELSIF get_data(Pkey => key3, 'ASCENDING',
Pflag => TRUE) THEN -- wrong!
Oracle Web
6.
SQL PL/SQL
¢ =ANY ’ IN

IF (key IN ('A', 'B', 'C')) THEN -- acts like an OR conditional

BETWEEN [ISNULL ISNOT NULL LIKE
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Oracdl
DECODE SQL
PL/SQL SQL
SQLCODE SQLERRM sglcode
SQLCODE
28.6 Oracle 8i
Oracle Oracles8i
PL/SQL Oracle PL/SQL
28.6.1 SQL
RDBMS
DBMS SQL Oracle8i

PROCEDURE INSERT_ITEMS (Ptable varchar2, Pprod varchar2, Pdesc varchar2) is
sql_statement varchar2(500);
BEGIN

sql_statement := 'insert into '||p_table;]}' values (:prod_id, :desc)’';
EXECUTE IMMEDIATE sql_statement USING Pprod, Pdesc;
END;
DBMS_SQL SQL
28.6.2
PL/SQL
PL/SQL SQL PL/SQL SQL

FOR 1 in 1..10000
LOOP

INSERT INTO orders VALUES (hold_orders(i).cust_id, hold_orders(i).prod_id);
END LOOP;

FORALL I in 1..10000
INSERT INTO orders VALUES (hold_orders(i).cust_id, hold_orders(i).prod_id);
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