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begin
dbms_output.put_line(‘Hello World?!);
end;

declare
message VARCHAR2(100);

begin
- ARl AMEE Haees SUHRUA Ol2] &HZ 00 &

message := 'Hello World!";
dbms_output.put_line(message);
end;

declare
message VARCHAR2(100):="HELLO WORLD!’;
begin
dbms_output.put_line(message);
end;

declare
counter integer;

begin
counter := counter + 1;
if counter is null then




dbms_output.put_line('Result : counter is null');
end if;
end;

2) HIAIX 23

*Z 0 AKX &2 : SQL*PlusOil A TS 2 HE 0 & S

SQL> SET SERVEROUTPUT ON;

* SQL Developertil A Z 3t HIAI Xl &

0l =>2J|/>DBMS £ >%& £ 0l DBMSOUTPUT AtE & i (+ 0+01 2)

3) 2/ % == (ANONYMOUS BLOCK)

declare
counter integer;
i integer;
begin
foriin 1..9 loop
counter := (2%);
dbms_output.put_line("2*"||i|]'="]| counter);
end loop;
end;

4) 0l el xel e

[

=S /\I]

—/

Ho
0

Exception when 01l 2|1 then 0l 2/ X 21
when 0 2|2 then 0l 2/ X 2/2

when others then 0i| 2| X 2|

declare

counter integer;
begin

counter :=10;

counter :=counter/0;
dbms_output.put_line(counter);




exception when others then
dbms_output.put_line(‘errors');
end;

5) EXCEPTIONS| /1&

ool LHE el $is  |saL | ZMAIE
CODE

ACCESS_INTO_NULL | ORA-06530 |-6530 | =JIst &KX e LEREQ =
eI

CASE_NOT_FOUND ORA-06592 |-6592 |[CASE 2&0IM ELSE =& 811
WHEN 20l ZAIE ZHS 0HEots
2001 SIS S 22

COLLECTION_IS_NUL | ORA-06531 -6531 =3t &KX 2 && oS0l

L VARRAYZ 2 22 & S EXISTS 2/ 2
DEHACE H2S ACE B2 24

CURSOR_ALREADY_O | ORA-06511 -6511 010] LE&E HNME TUAl 2E0tA D

PEN NEsHs 22

DUP_VAL_ON_INDEX | ORA-00001 [ -1 QYU ol AI} A B ==
HOIEE ges 32

INVALID_CURSOR ORA-01001 -1001 EXX E2 HAM E2E
ALAELX LS HNE 222D
NESH= B =)

INVALID_NUMBER ORA-01722 [-1722 |SQL 2Z 0 AN 2Ae =X&82 HE g
O RR & =02 $atol 9X 22
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LOGIN_DENIED ORA-01017 |-1017 [Z=x2& MEXL BIEHSZ 201

T2 o

NO_DATA_FOUND ORA-01403 | +100 SELECT INTO =& 21tz HdE &
220 GILIE g2 B

NO_LOGGED_ON ORA-01012 |-1012 [ 2ct20 HZZX LUS =R

PROGRAM_ERROR ORA-06501 -6501 PL/SQL L0l 2Ot MU S =L




SELF IS NULL ORA-30625 |-30625 | OBJECT Et 0l =Jlat & X 22
A EHOIM MEMBER HIAEE AIEE
32
STORAGE_ERROR ORA-06500 | -6500 HZe2ot BFst <
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ZERO_DIVIDE ORA-01476 | -1476 M==J0g [ &4
declare
counter integer;
begin
counter := 10;
counter := counter /0;
dbms_output.put_line(counter);
exception when zero_divide then
dbms_output.put_line(‘errors');
end;
ZERO DIVIDE (|2l EMAI12 LUSESE 28 Xl
declare




counter integer;
begin
counter :=10;
counter := counter /0;
dbms_output.put_line(counter);
exception when zero_divide then
counter := counter /1;
dbms_output.put_line(counter);
end;
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emp_num1 number(9);
grade char(2);
emp_num2 integer ;= 1;

- a4 Mol

nYear constant integer := 30; (0)
nYear constant integer; (x)

- %TYPE

%TYPE: X HIOIS0 A= 22 UOIH Bt S S22 IS
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H=3 HOI=SE.Z8H%TYPE

nSal emp.sal%type;

- %ROWTYPE
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(1) varray

varray= variable array2| 2 X2 1 & 2 0l(fixed number)E Jt&l Hi E

TYPE E/2/ & IS { VARRAY | VARYING ARRAY } (271) OF 2 4 [0l E{E+2) [NOT NULL];

declare

type varray_test is varray(3) of integer;

varray1 varray_test; -- 2| 0l M & &1 &t varray_test EFR) B
begin

varray1 := varray_test(10,20,30);

dbms_output.put_line(varray1(1));
end;

(2) =& HIol=

HIOI= 2 varray2t EAIOHAIEE S & HIOIS2 & AlG &M 2I1E A 2RIt

£ Of
o o

TYPE Et2 & IS TABLE OF R 2 0I0I & EtE [NOT NULL];

declare

type nested_test is table of varchar2(10);

nested1 nested_test; -- | 0l Al & A St nested_test Et 2} B
begin

nested1 := nested_test('A','B','C",'D");

dbms_output.put_line(nested1(2));
end;

(3) Associative array(index-by table)

Associative array(™ 2t 2 )= index-by tableOl2t D & St J| %t gt Aoz 2L E
SO, 5t Il= otLtel gt H2AT O RULH.




TYPE Et2 & IS TABLE OF 24 HI0IH EFR [NOT NULL]

INDEX BY [PLS_INTEGER | BINARY_INTEGER | VARCHAR2(3J|)]
INDEX BY 2| E+;

declare

type assoc_array_num_type is table of number index by pls_integer;
-- Jl= pls_integer & 0|4, {2 numberd®l RLASZ 24

- (5=2) 210l pls_integer & H4! integerE AFEotH @7 &M

assoc1 assoc_array_num_type; -- 9/ 0l Al &1 &8t assoc_array_num_type E+e)
begin

A
= T

assoc1(3) :=33;--assoc_array_num_type2| J|= 3, at2 33=

iy
rr

Ct.

dbms_output.put_line(assoc1(3));
end;

declare

type assoc_array_str_type is table of varchar2(32) index by pls_integer;

-- Il = pls_integer & 0|, gt 2 varchar2(32)8 2l RAS=Z 74

assoc2 assoc_array_str_type; -- |l A & & St assoc_array_str_type Et H =
begin

assoc2(2) :='TT';--assoc_array_str_typell I|= 2, 22 TT

nio
0

=L

dbms_output.put_line(assoc2(2));
end;

declare

type assoc_array_str_type?2 is table of varchar2(32) index by varchar2(64);
-- 1= varchar2(64) & 0l H, gt& varchar2(32)&

assoc3 assoc_array_str_type2; -- | 0fl A

N RASZE P4
& A Bt
begin

assoc_array_str_type2 E} &}

A
l:IE_I_

assoc3('K') :='KOREA';--assoc_array_str_type22| 7| = K, gt KOREAZ £ =Ct

dbms_output.put_line(assoc3('K"));
end;

(4) SHES HOIEHHI0IA KA Z Hd

create type alphabet_type as varray(26) of varchar2(2);

declare

test_alph alphabet_type;
begin




test_alph := alphabet_type('A','B','C",'D");
dbms_output.put_line(test_alph(1));

end;
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[R28A]
TYPE dIZE0/S ISRECORD (2 E1 HIOIHEHZ1, 2E2 HIOIEHEZ2, ...);

[R28 Al
dlZE0lS B0l 2 E%ROWTYPE;

[R28A]
32 S 015 3 N Y %ROWTYPE;

declare
-TYPECZ &St Z &
type record1 is record (deptno number not null :=50,
dname varchar2(14),
loc varchar2(13)

);

-0 HAHASrecord12 Bt Hay A

rec1 record1;
begin

--record1 4l 2 & B = rec12 dname Z &0l gf & H.

rec1.dname :='RECORD';
rec1.loc :='Seoul’;

--rec1 2|2 & gt = dept HIOI =0l insert
insert into dept values rec1;

commit;
exception when others then
rollback;
end;




5.PL/SQL =& 1t HA

1) IF2

[H2l Z210] 8 WY A2
IF =24 THEN

Hele;
END IF;

[Mel 22401 &
IF =24 THEN
Xel=1;
ELSE
X2l =2;
END IF;

0
10

[Kel 240l 0 e 3R]
IF =24 THEN
Xel&1;
ELSIF =212 THEN
Xel&2;
ELSE
X2l &n;
END IF;

Gl

declare

grade char(1);
begin

grade := 'B';

if grade = 'A' then
dbms_output.put_line('"Excellent');

elsif grade = 'B' then
dbms_output.put_line('Good');

elsif grade = 'C' then
dbms_output.put_line('Fair');

elsif grade = 'D' then
dbms_output.put_line('Poor');

end if;




end;

2) CASES

declare

grade char(1);
begin

grade :='B';

case grade
when 'A' then
dbms_output.put_line("Excellent');
when 'B' then
dbms_output.put_line('Good');
when 'C' then
dbms_output.put_line('Fair');
when 'D' then
dbms_output.put_line('Poor');
else
dbms_output.put_line(‘Not Found’);
end case;

end;

3) LOOPZ

[R28 Al
LOOP
HSHE.;

END LOOP;

Gl)
declare
test_number integer;
result_num integer;
begin
test_number :=1;

loop




result_num := 2 * test_number;
if result_num > 20 then
exit, -=5 &

else
dbms_output.put_line(result_num);
end if;
test number :=test number + 1;
end loop;
end;

declare
test_number integer;
result_num integer;
begin
test_ number :=1;

loop
result_num := 2 * test_number;

exit when result_num > 20;

dbms_output.put_line(result_num);
test number :=test number + 1;
end loop;
end;

4) WHILE-LOOP=

WHILE =21 LOOP
Helzds;

END LOOP;

Gl)
declare
test_number integer;
result_num integer;
begin
test_number :=1;
result_num :=0;

while result_num < 20 loop




result_num := 2 * test_number;
dbms_output.put_line(result_num);
test number :=test number + 1;

end loop;
end;
5)FOR .. LOOP

[FE2EA]
FOR I} 2 &1 IN[JREVERSE] %l A gt.. %I tHgt LOOP
Hel2&s;

END LOOP;

Gil)
declare
test_number integer;
result_num integer;
begin
test_ number :=1;
result_num :=0;

for test_ number in 1..10 loop
result_num := 2 * test_number;
dbms_output.put_line(result_num);
end loop;
end;

declare
test_number integer;
result_num integer;
begin

for test_number in reverse 1..10 loop

result_num := 2 * test_number;
dbms_output.put_line(result_num);
end loop;
end;

6) GOTOR



declare
test_number integer;
result_num integer;
begin
test_number :=1;
result_num :=0;

goto second,;

dbms_output.put_line('<<first>>");

<<first>>

for test_numberin 1..10 loop
result_num := 2 * test_number;
dbms_output.put_line(result_num);

end loop;

dbms_output.put_line('<<second>>');

result_num :=0;
<<second>>
for test_number in reverse 1..10 loop

result_num := 2 * test_number;
dbms_output.put_line(result_num);
end loop;
end;

7) HA

SELECT 232 al#50 Z2A0| 12 2100} $SEC, B 2UE & 20/ & 42
|2 0121 210l 2 € YCSZ OIS 2 A(result set) 22 ZHFB0/2tD $EI|E L

2l OloH Bratels 2 ohs BI22l Aol $IXIG5HH SIS Gl PLSQLOIA S BH2 31 M (cursor)E
AHSTHO Ol 2D T B0 2T 4 UCHL S HMES ASoHS 2D B0l 24 i GIO0IE o

& 20| JHs ot

[D1Al <011 MOl 0152 =1, 0l HMIL F23tel= Hels Fol]

CURSOR 4 A & IS

SELECT 2%;
[D1A @Dl(open): HME HOIE 728 A#cHs ABS 8101

OPEN HAMZH




[T Xl (fetch) : R 212l Z D0l &2BHCH]
FETCH A % INTO B2 ...

[HAM EJl(close): THXI 20| Z2UEH MEBE HME E=L1H]
CLOSE HA &;

Gl)
declare

cursor emp_csr is

select empno

from emp

where deptno = 10;

emp_no emp.empno%type;
begin

open emp_cstr;

loop

fetch emp_csr into emp_no;

--%notfound : HM UM S AIS DS 4.

-0 Ol& HX(EHE)E 2RIt eSS 20

exit when emp_csr%notfound;

dbms_output.put_line(emp_no);

end loop;

close emp_csr;
end;
HME &4
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%FOUND PL/SQL COtOtRIYe gz H2 HA L 20 SETO &2 =0t

AULtH F

%NOTFOUND %FOUND & &FAF2E BEOH 2| 2| O]
%ROWCOUNT HAUA 22 dZ2ZE9 =5 BHet
%ISOPEN HAMIE SR D, OtA &olX &2 &eictH &
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PLISQLAEZZ 12 Otet0lH 2 DR2 01§ Jt& PL/ISQL E5S Zot0, HIOIEH IOl A
A Z =MEHHCH = 2 QE WOICH S &AM AFE2E = QTH= 2/0]10IC 0l 24 &t
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[R28A]
CREATE OR REPLACE FUNCTION &f ==Y (It 2t 0 E41
TH2tOIE12 B O B EHY,
)

RETURN GOl EHE IS [AS]
Ha dO
BEGIN
Melths..;
RETURN 2l & g};

END;

LELZ UCEZREH 10%2 NES 2= &=
create or replace function tax (p_value in number)
return number
is
begin
return (p_value * 0.1);
end;

select tax(100) from dual;

S AHOIES S HAM Al H A
create or replace function tax2 (
p_sal in emp.sal%type,
p_comm emp.comm%type
)
return number
is
begin
return ((p_sal + nvl(p_comm,0))*0.1);
end;

select empno,ename,sal,comm, tax2(sal,comm) as tax
from emp;

aHEUHA ZeHol et MES s 201 22,
5% X EotH, $1,000 014 $2,000 Ol oA 10%, $2,000
create or replace function tax3 (

p_sal in emp.sal%type,

p_comm emp.comm%type

)
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return number
is
|_sum number;
|_tax number;
begin
|_sum := p_sal + nvl(p_comm,0);

if |_sum < 1000 then

|_tax :=1_sum * 0.05;
elsif |_sum <= 2000 then

|_tax:=1_sum *0.1;
else

|_tax:=1_sum *0.2;
end if;

return (I_tax);
end;

select empno,ename,sal,com, tax3(sal,comm) as tax
from emp;

create or replace function emp_salaries (emp_no number)
return number is
nSalaries number(9);
begin
nSalaries :=0;
select sal
into nSalaries
from emp
where empno = emp_no;

return nSalaries;
end;

select emp_salaries(7839) from dual;

select empno, ename, emp_salaries(empno) from emp where deptno=10;

create or replace function get_dept _name(dept_no number)




return varchar?2 is

sDeptName varchar2(30);
begin

select dname

into sDeptName

from dept
where deptno = dept_no;

return sDeptName;
end;

select get_dept_name(10) from dual

- MHE g 201G
OO0l & At™(Data Dictionary)2 Soli Z4. HI0IEH AN MEE 2LE U2 HS A2 HEE D]

H=20l HEAtZ Z 24

select object_name,object_type

from user_objects
where object_type="FUNCTION'
and object_name="TAX",

- EAE B0 AA DE Bl
select text

from user_source
where type="FUNCTION' and name='TAX",

2) ZT2 AN

[R28 Al
CREATE OR REPLACE PROCEDURE Z Z Al MY
(IH2HOIE41 GOl B EFEY,

)
IS [AS]

B dUS .

BEGIN




ZIZ2ANM 22Hdal..;

EXCEPTION
Geldeal...;
END;

Gl)
create or replace procedure hello_world
is

message VARCHAR2(100);
begin

message := 'Hello World!";

dbms_output.put_line(message);

end;

D2AIN Al
[R28A]

EXEC S2 EXECUTE ZEZ Al M Z(LtctOIE...);

exec hello_world;

create or replace procedure hello_world

is
message VARCHAR2(100) := ‘HELLO WORLD’;
begin
dbms_output.put_line(message);
end;

exec hello_world;

create or replace procedure hello_world(p_message IN VARCHARZ2)
is
begin
dbms_output.put_line(p_message);
end;

exec hello_world('Korea');

A& &l Stored Procedure &H0!

SELECT object_name, object_type




FROM user_objects
WHERE object_type = ‘PROCEDURE’;

0(0

Stored Procedure2| SourceE HIOIE AFE 2 Ol =0l &

SELECT text
FROM user_source
WHERE name = ‘HELLO_WORLD’;
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create or replace procedure add_department(
p_deptno IN dept.deptno%TYPE,
p_dname IN dept.dname%TYPE,
p_loc IN dept.loc%TYPE)

is

begin

--parameter H =0 L2 G2

-2 KM(dept) HIOIZ2 2F ZE 0l IOIHE =t

-2 B AAQZ Transaction2 &2

insert into dept

values (p_deptno,p_dname,p_loc);

commit;

exception when others then
dbms_output.put_line(p_dname || ' register is failed!");
rollback;

end;

exec add_department(60,'IT'BUSAN’);

create or replace procedure register_emp (e_no number,
€ _name varchar2,
j_work varchar2,
j_mgr number,
j_sal number,
j_comm number,
j_deptno number
)is
begin




insert into emp(empno, ename, job, mgr, hiredate, sal, comm, deptno)
values(e_no,e_name, | work, j_mgr, sysdate,j_sal, |_comm,j_deptno);

commit;

exception when others then
dbms_output.put_line(e_name || ' register is failed!");
rollback;

end;

T2 A
[R28 Al
EXEC 2 EXECUTE Z2Z Al M H (It2t0IH...);

execute register_emp(9000,'PETER',MANAGER',7788,6000,200,10);

create or replace procedure output_department(
p_dept no IN dept.deptno%TYPE)

is

—local = A comee o

— (I

|_dname dept.dname%TYPE;
| loc  dept.loc%TYPE;
begin

--parameter A2 2E £ A Ot0ICIE 20t HYE FAS 8 2O

select dname,loc

into |_dname,l_loc

from dept

where deptno = p_dept_no;

dbms_output.put_line(l_dname || "' || |_loc);

end;

ol ot

exec output_department(10);

Ot Z2ANME SE2 KL AdA S §I18H LFEIH 2Me = US.

Ol7= select22] AHZBNUE NEEY = U= Ha= ot e & It s.

AL EE = 5, 220 +d Ut Btate = ol I StUEC HE e &8st
H0ll 22 NEY =Sl HMAINE Y= = AUAS. 22 HS-E HAHGHH INTO Z 0l
Helg = U= dol == otute &#et0l Jisg.

create or replace procedure info_Hiredate

x




(p_year IN VARCHAR?2)
is
-%ROWTYPES Z CIOIE EFR 0l XIEZ O QA= AHE HIOI=S(emp)2! otLES] &0l JHXI=
2= ZYo ol Y= It 3

|_emp emp%ROWTYPE;

begin
select empno, ename, sal
into |_emp.empno,|_emp.ename,|_emp.sal
from emp
where to_char(hiredate, 'YYYY') = p_yeair;

dbms_output.put_line(l_emp.empno || "' || _emp.ename || "' || |_emp.sal);
end;

al @

HHIHCS SOl BHatElOf Oflf 224

exec info_Hiredate('1981");

ofLtSl SOl Brate O Oflef Ot & Aok Xl &
exec info_Hiredate('1980");

0l

HA 0l E5t)

HA(Cursor)E 0|20t 22| =& Z1} EtEEH = O] HS X

create or replace procedure info_Hiredate
(p_year IN VARCHAR?2)
is
-%ROWTYPES Z OIOIE EtZ Ol NI EE O U= AHR HIOI = (emp)ll 6tLES 0| It =
= ZEO UOIH Bt S =
|_emp emp%ROWTYPE;
—-HAL &
--CURSOR cursor_name is select statement;
CURSOR emp_cur is
select empno,ename,sal
from emp
where to_char(hiredate,'YYYY') = p_year;
begin
- AN E|
-- OPEN cursor_name;
OPEN emp_cur;




~-HMZEH O0IH &1
--FETCH cursor_name INTO local variables;
LOOP
FETCH emp_cur INTO |_emp.empno,l_emp.ename,|_emp.sal;
EXIT WHEN emp_cur%NOTFOUND;
dbms_output.put_line(l_emp.empno ||''|||_emp.ename || '' || |_emp.sal);
END LOOP;
AN &I
--CLOSE cursor_name;
CLOSE emp_cur;
end;

exec info_Hiredate('1981");

‘SALES’ 2 M0l =8t AHE 2 B2 2|
create or replace procedure emp_info
(p_dept dept.dname%type)

is
cursor emp_cur is

select empno,ename

from emp e join dept d

on e.deptno = d.deptno

where dname = upper(p_dept);

|_emp_no emp.empno%type;
|_emp_name emp.ename%type;
begin
open emp_cur;
loop
fetch emp_curinto|_emp_no,|_emp_name;
exit when emp_cur%notfound;
dbms_output.put_line(l_emp_no || "' || |_emp_name);
end loop;
close emp_cur;
end emp_info;

exec emp_info('SALES');

3) Ii 2| Xl (Package)
HIIK = €22 23 & Stored Procedure & Stored Function=S 2t2|al1d, 0|2 THI I X &=

BHZE [ RESHH ALESE.
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Stored Procedure &£ = Stored

create or replace package emp_pack is
procedure empno;

procedure emp_salary;

end emp_pack;

WoIX =22

create or replace package body emp_pack
procedure empno
is
begin
Statement; — D&
end empno;
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procedure emp_salary is
begin

Statement;— D E < |
end emp_salary;

end emp_pack;

exec emp_pack.emp_salary;
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create or replace
package employee pkg as
procedure print_ename(p_empno number);
procedure print_sal(p_empno number);
end employee_pkg;
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create or replace
package body employee_pkg as

procedure print_ename(p_empno number) is
|_ename emp.ename%type;
begin
select ename
intol_ename
from emp
where empno = p_empno;
dbms_output.put_line(l_ename);
exception
when NO_DATA_FOUND then
dbms_output.put_line('Invalid employee number');
end print_ename;

procedure print_sal(p_empno number) is
|_sal emp.sal%type;
begin
select sal
into |_sal
from emp
where empno = p_empno;
dbms_output.put_line(l_sal);
exception
when NO_DATA_FOUND then
dbms_output.put_line('Invalid employee number');
end print_sal;
end employee_pkg;
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execute employee_pkg.print_ename(7369);
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execute employee_pkg.print_sal(7369);
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