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IF =2 CASE =0| Z & Ct,
e Ht= X O 4 X (iterative structure)

LOOP &, WHILE &, FOR 0| EZ gz .

ChE2 IF =2 of o[ Ct.

DECLARE
evaluation_score NUMBER;

BEGIN
SELECT bonus into evaluation_score FROM employee WHERE emp_no = 19963077;

IF evaluation_score > 80 THEN
DBMS_OUTPUT.PUT_LINE("This person gets a salary bonus.");

ELSE
DBMS_OUTPUT.PUT_LINE(*This person does not get a salary bonus.");

END IF;
END;

1.2.3. M8 =2 ¢u} ujj 7| X|

= 20 M2 Z2 -0 I 7| X[ E =5 29

ro

FCF.

MBE ==

MEe = Z ] (subprogram)2 LErE 0l T 2 2o Mo st US| 58 S et}
2
i1, &4 Hhetgto] UCt= AOo|Ch At et LI 22 “HMsE ME == 24"g F1etC}

ME ZZ0H2 thPSME ZZ2 08 2o OEIHX 2 M7, Al 5, ol M2 F 2 7 T,
of

CREATE [OR REPLACE] PROCEDURE check_sal (name VARCHAR2) 1S
sal NUMBER;
invalid_id exception;
BEGIN
SELECT registered_num INTO sal FROM emp WHERE emp_name = name;
IF sal < 7000 THEN
raise invalid_sal;
END IF;
DBMS_OUTPUT.PUT_LINE("Correct®);
EXCEPTION
WHEN invalid_id THEN

o2 T AlX (procedure)et & 4= (function)E A| S35t=0l, 0] 2| X}O|&H 2 Z{A|X = Htetgto
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DBMS_OUTPUT.PUT_LINE(C®Invalid registration number®);
END;

i RPN

I} 7| X| (package)= M2 T2 I8 f 4 g+¢9| Zlsto| 2} &
AEE 4+ ol =2 S e|sHU[ 7t ELot E
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HAF 9 Ay of 0|t

CREATE [OR REPLACE] PACKAGE book_manager 1S
book_cnt NUMBER;
PROCEDURE add_new_book(author VARCHAR2, name VARCHAR2, publish_year DATE);
PROCEDURE remove_lost_book(author VARCHAR2, name VARCHAR2);
FUNCTION search_book_position(author VARCHAR2, name VARCHAR2)
RETURN NUMBER;
FUNCTION get_total _book cnt RETURN NUMBER;

END;
o 1L
HAE ZHAML eI M ZE FREE = 200

CREATE [OR REPLACE] PACKAGE BODY book_manager 1S
PROCEDURE add_new_book(v_author VARCHAR2, v_name VARCHAR2,
publish_year DATE)
BEGIN
IF substr(v_name, 1, 1) >= "a" AND
substr(v_name, 1, 1) < "k" THEN
INSERT INTO books
VALUES (1, v_author, v_name, publish_year);
ELSE
INSERT INTO books
VALUES (2, v_author, v_name, publish_year);
END IF;
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COMMIT ;
book cnt := book cnt + 1;
END;

PROCEDURE remove_lost_book(v_author VARCHAR2, v_name VARCHAR2) IS
BEGIN
DELETE FROM books WHERE author = v_author AND name = v_nhame;
COMMIT ;
END;

FUNCTION search_book_position(v_author VARCHAR2, v_name VARCHAR2)
RETURN NUMBER 1S
book_position NUMBER;
BEGIN
SELECT kind INTO book position FROM books
WHERE author = v_author AND name = v_name;
RETURN book_position;
EXCEPTION
WHEN NO_DATA FOUND THEN
DBMS_OUTPUT.PUT_LINE(*NOT EXIST...SORRY");
RAISE;
END;

FUNCTION get_total_book_cnt RETURN NUMBER IS

BEGIN
RETURN book_cnt;
END;
BEGIN
book cnt := O;
END;
1.2.4. {M

FHM(cursor)= SQL =& = XME|ot & 22 At & etol| of ek ZQIE{ O T,

| |4t O] A0 M EH44 I Of2f 228 2| 317 9IoH AL E|D], T2 22 214 8 A 5101 F 2| (query)
o ATtz MAE HES 5 HO| B 2PU HABIT Mel g 4 UC HA S Wolo| Aot kel B
B EBOI R IALL 2718 o 48 4 8l Z R0 RSP ALRELY,

tbPSM2 HM 2} HAM S| H4-F M SetCth XM et WE2 “7.3. HA"E LBt

CtE2 HAME A& et of O| Tt

DECLARE
EMP_NO VARCHAR(8):
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CURSOR c1 IS SELECT EMP_NO FROM employee;

BEGIN
OPEN c1;
LOOP
FETCH c1 INTO EMP_NO;
EXIT WHEN c1%NOTFOUND;
END LOOP;
END;

1.2.5. 0f|l21 Az2|
tbPSM =2 0242 A% S0 0f2{7} S E 4 9UCH O S SOf SELECTINTO 28 M S 1f whais]
£ RLIlRlE F9E S 4 ULk 02{3 01212 02 Atgo|2} ik,

AZ % QUch 02( 2
ol2{of of 3 A2l FELO

0|28t TEIZ S tPSM T2 12 T YK T 227k 41T CHs FEHO| ATk XHA B LS

0
b
(00)
0]
2
o
Rl
o
i
ild]
N
_(')ﬂ
Il

CtS2 0l & X el st= o Of Tt

DECLARE
no_bonus exception;
the_sales NUMBER := 12000;
BEGIN
IF the_sales < 20000 THEN
raise no_bonus;
END IF;
DBMS_OUTPUT.PUT_LINE("Your bonus is $" || the_sales * 0.1);
EXCEPTION
WHEN no_bonus THEN
DBMS_OUTPUT.PUT_LINE("Sorry, increase the sales®);
END;

tbPSM 2022 J|2X O 2 ZS(block) FEE 0| FOI YUCh LIS EH2 XL B sfLto| &
g +¥sts REOIN, CI2 E28 EBE 4 qUCk.
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DECLARES &/ Al &EH, =5 WM AASE 0| H & MAst= F=20|

- MY IER U RE SQLEFYI DEE B4 NIIZE()2E BHLH,

o O] M| F

BEGIN 0| 2F0{ 2} END 0f| 2t0{ =ZHof| =

ZEE A
2ok Ol & ol 2| &f&olet etht. o 2| &&= AlA- Ol BlE] 2ol = A1 ALEAIE =

gofst Aol AL,

CIS2 thPpSM ZE2 19| X E LIEHY = oo},

DECLARE
EEE

l

name varchar(32);

BEGIN
-- Ay 3R

SELECT emp_name INTO name FROM employee WHERE emp_no = 100;

EXCEPTION
— o Az

WHEN NO_DATA_FOUND THEN
dbms_output.put_line("employee not exist");

END;
2A0EIJZECE thPSM T2 10| £ E| = =AM = Ct21p 2Lt

1. MAR

r°l'

DECLARE 2} &7 nameO|2t= 45 M

i)

S
>
0z

[=]
e

tC}. | O|E{ E+Ql 2 varcharO|H, Z0|=

320|Ct.
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EMPLOYEE H|O| 20| M emp_no Z& 0| 100Q! emp_namel| HIO|E{ & AAI ST HAMSE ZAf= M A
oM FO st nameOf &SIt THF AME ATt Qo™ 3 &M ZE O| S St

Lol Mels
AMEI ANt ele I MElEle 222, HA[X] HIHO| employee not exist Et= M| A|X| £ EOF &=

HA
Rreb 271 & Fetrt

M1ZE tbPsSM &0 9






HNi2Z& tbPSM 2H

==

22

iT

= oM = tbPSM

ji[d

=3

ofal = LHSO|E} WetM O] LIS 22 :

S

K

2O AU E SEH2=E

cte =

H

o
od
—

N
o

il
]

|

s
Ile}

T
[m]

gl
i

'l

2.1.tbPSM 2& ZM L

Z1H 2 thPSM

tbPSM =
Ct.

4|

i[d
|

ol
AX

20N ASE 4

ir

tbPSM

e X} 0~9

", 7 _| ? tab space 7 & =Xt

o JNEL 2R () []{}+-*/<>=~1@#3%"&;:

<
&l
]
__i

—_

Ct. tbPSM=2 0|24 e

|.

S
[y

g 74

| FX=0| 7| Z(symbol)

FC.

S
[y

H

S

OF AESH| &

=
o

Lt =2l At

2.1.1. AHX}

2Ol F
Ch A RPE B4 AHAM, A2 T2 0811 22 thPSM

o, I 7| X| S &2 thPSM =

b

S
=

AAM,
tO| g AW X} (Identifier)2t

=
=,

o H, &=, 20l

2
9Lt 012
279 2

H

et

S

ol

|CH 20| = 255bytesO| Ct,

o I
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CHE 2 &8t AlExte] ofjo|ch
X

employee #
room_num__Local

2HHO ChHE

rlo

abc=xyz -— 7tEA F2 VE(A: =2)E EFe AS
_under_departs —— duEl BExlg A|ZEEA] ke A$-

Date Year —— F7IEA &2 T|E(d: 3 ExHE £33 AS
000_name —— duEl BExlg A|FEkA] ke AH$-

5 DPSMS CHEAIY} ARXHE TUSHA| 202 Chge| AMANE 25 22 o|0|S 2t=rt,

Employee_id
Employee_ID
employee_id
employee_1D

AJEXE AL oA

tbPSM2| 0240 = SQL EZOIAM Felstil U= oA 2Lt O BCh tbhPSME| &A O 20 = “Ap
pendix A. O 20" & &0 BtC}

DECLARE
begin PLS_INTEGER;

BEGIN 0 2f0{ & M E X2 X[ FotH Autd of 27t &4 et

N
Ho

2

o

8

A
rol

o 001 S Ao YR 2 XY
DECLARE
original_begin PLS_INTEGER;

Aot AS

w

9
ful

AN
T

rir

BEGIN 0| 2f0{ & A E X} 0| 52| € F = X| 5t

CHE 2 AE X0 2UZE(" ")E X F350 AL 5H= 00| L.
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AEAE dEE o2 S ZXLEE 52| 2AE X2 + gl tHAZEX 25 ShX| =0 d23 L
S35 o|H SZ0| oAVt &= AEXE AEH0F 5t A R0 = EMSHEE AEXNE FO ALES &
UL

"abc=def"

" _under_departs"

"Date Year™

"'000_name™*

222 44 AEXe Fof dol= YEtEel AEXte] 0|2t 22 255bytesO|, ¥t £ =0 =
tbPSMO| 2XHE 25 AS 8 4 QUCH 0[2{ 3 0 = thPSMO| 0 2}01 S A/ B Xt2 X| T 510{ AFS & Tjol =

of 2 =& Strt.

LS

ro

2= HEE ALS510{ RECORD O 2f0{ & AEXLZ AL Sh= 0f Of T,

DECLARE
tmp_record PLS_INTEGER;

BEGIN

SELECT *""RECORD'™ INTO tmp_record FROM record_table;
-- RECORD:= ©jleFojo]tt,
END;

12 oo M 20| E|o|=2 Z& OS2 HIO|EH| 0| A0 MEE O hEXtE M L met 2hE
HE W AEXNE SQL Z2 UM ALES Mo = BHEA i E XS AFESH OF S

2.1.2. 22| X}

22 Rt ARt

M
4
HI
_O'k
N
40
S
>
00
ro
inl
ne
I
HI
o
>~
rr
re
[
_?1_
10
18
ok
H1

>
02
ro
inl

CI2 2 thPSMO| 22| X2 kst 2=20|C},

1= 2o

+ S

- 3

* =4

/ Lt

= =35

< S2S5(2Ct o
> S S3 (230
( 2o (YE)

) 23 (2EZ)

M2Z tbPsM 28 13



*%

- osct,

QT

e

osct,

SCHECH ZALE 2.

QFCHECH A7 LE Z o).

2.1.4. FM

Z4(comment)2 tbPSMO|
5fCh £H 2folat ChE 2felo| FA

SIPNE

|
=
—

A St H

— -

= (literal)2} StCt.
& M A4, R 2] (boolean)

A =
T =

i}

ol 7ts

et
P
Il
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2.2.

o CTHAU 2O 4
712Xl tbPSMe| =M 2 --'2 A &5, X 22 CHp= A = ALE £ T
Ct=2 ©HY efelez dF et 49 of O[T
DECLARE
guest_ID BINARY_INTEGER; -- 175 AEshr] 98k 1D
guest_name VARCHAR2(100) ; 149 o], Zo]= VARCHAR2 EF]S 100#}2
BEGIN
INSERT INTO add_books (1D, NAME) VALUES (guest_ ID, guest _name);
—- guest_ID%} guest namel Z ¥ HHE=
-— "add_books" Hlo]Ee] AF3]&iT).
END;

CZZIO2iY ANOAM ALZSte FAT AFES = UCHL O FHA2 2] 50| 2 A2 + U2,
L2 HA 22 ALZSTt T SHSHH AFEE 4 QT
CtE22 Os 2felez 46t 42 o o|Tt
DECLARE

guest_ID BINARY_INTEGER;  —- 2S 2¥H3}7] 93t |

guest_name VARCHAR2 (100) ; -— 9] o]F, Zol= VARCHAR2 EFQl9] 10041
BEGIN

INSERT INTO add_books (1D, NAME) VALUES (guest_ID, guest _name);
/* guest_ID%} guest namel Z UHHF HAHE
add_books Elo] & At *
END;

tbPSM C|0|E{ E}2]

tbPSME| CJ|0|E{ E}Ql2 A Zt2l(scalar), = &H(composite), & T (reference), T 22F 24| & (LOB) 52| Ef
Aoz ZFE 4 QUL

Ete]
E

Ct

rlo
rin

FER
{ofl o

L

o o
ot r|o

Hol Z=2 O|RO{XH, 2t HE= AZE) EFR0| £5t= OO O|CH &2
ol

=7 g C
FEOIEO|H, CH22F x| & 2 t 22F 244 (Large object) & X 5t7| 28 EFRIO|C

toPSM2| 4| O| & E}E]
ozt stCt M E Bt
E|= d ol Et o

| SO E S UolH Et & 7|22 2 F ol = = EfRl 0] AT, 0| & ME EF@(subtype)
2 7|8H0| &= OOl & EfRJ0il CH &t ¢ Lt(operation)= A SHA| k2, CHEE 7| EHO|

w0l M etE F0{5to] 4o et

ot AEX = R0 met 7| E2 HI0|H EFO 7|85t MZ22 M2 EfY S d2e + UL 0IE F
o AAEXE2 ME EtRol2t otrt. RiM et LW E 2 “2.2.6. AHE AL F 2| A= EfR"S F STt

F‘

=2 Et E tbPSM2| O|O|Ef ELI O[T},
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o AZieh EfY

as ME EI]

NUMERIC NUMBER, DEC, DECIMAL, DOUBLE PRECISION, FLOAT, INTEGER, INT,
NATURAL, NATURALN, NUMERIC, REAL, POSITIVE, POSITIVEN,
SMALLINT, SIGNTYPE, PLS_INTEGER, BINARY_INTEGER, BINA
RY_FLOAT, BINARY_DOUBLE

CHARACTER / STRING |[VARCHAR?2, VARCHAR, CHAR, CHARACTER, LONG, STRING, RAW,
ROWID, LONG RAW, NCHAR, NVARCHAR

DATETIME / INTERVAL |DATE, TIMESTAMP, TIMESTAMP WITH TIME ZONE, TIMESTAMP WITH
LOCAL TIME ZONE, INTERVAL YEAR TO MONTH, INTERVAL DAY TO

SECOND

BOOLEAN BOOLEAN
o S8 EfQ

1= M= Efe|

- RECORD, VARRAY, TABLE
o &E Ete)

1= ME Efe|

- REF CURSOR
o HEZF A E EFY

1= ME Efel

- CLOB, BLOB, XMLTYPE, GEOMERTY, BFILE

s MH EI]

- %TYPE, %ROWTYPE

2.2.1. 2z2} Efgd

AZtgh BtQl 2 O|O|E 2 AMSStALE E= ZHEst EtRIOl HSHE Soff | O|E{H| 0| A HIO| 22| ZH
of §&e 4+ U= Ho|E EtR = Zstot. AZ2F EFR 2 O|0|E 2] &/ 2t NUMERIC, CHARACTER,
DATETIME, BOOLEAN 11 £ 2 2 L{&IC},
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NUMBER E&! 1} & 5tC}.

| —

—

ot

°

=
o

P, Cf| O E{ H| O] 2 0f A A}

o

NUMERIC &2 O o] Et+
e NUMBER

NUMERIC &

ol

Ok
J

—
1o

o4
<l

.A

4y

Lo SFolnt

K0
ol
][

FCF.

—

= 1270| L},

= 380|LC}.

(2]

| Xt 40|

ol o
== —
18 N

ES

ZF
- Z[f X
7l

S

NUMBERL(P., S)1:

2l
ofn

NUMBERZ2| M =2 E}

) . ) ) o oL
T |G| (o0 |00 | (|0
1o 1o 1o e 15 1o 1o e}
ol | ou | | on = ol | ol | &)
Ho | 1o | Mo | o < [HO [ HO | <k
ERERERE RO | AT | | RO
ol |3 |l |al |57 (a7 |SF | | o
U |0 |0 |0 |7 |ar |0 |W g
r o|lr ||y | vle|cly
W | W |W|w W | w

I
..m..o 5|5|5|5|2 |2 |5|5 |8
MW=z z|z|/z/0|||Z|Z|@

z

©)

L)

O

|

&

T
al |Zlul [B] 8| |2
—— — L hd =
000288 [3[2|%
= |Wwiw|Oo |3 Sz |2|W|=2
< |00 |0|Ww ||| Z2|xx|n
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e BINARY_INTEGER

H40kg B85 Qo A= = Olo|E EtRO|CE BINARY_INTEGERE -2731 ~ 2731 - 1A}0| 9] Zf
S =25 E Z85tE M4 32 BEE6HY| 8 AF2EICH BINARY_INTEGERE HIO|H 2] HAlo =2
XN &EC

BINARY_INTEGERS| M = EtQ 2 Ci5 it ZCf.

ME EIe oY
NATURAL N >=0¢! &2t &5 S etrt.
NATURALN NULLS CHel g 4= elrct
POSITIVE POSITIVEE= N > 09! F 40t 5| 85tCt
POSITIVEN NULLS CHY & 4 QiCh
SIGNTYPE -1, 0, 19| gt2t & 85t

e BINARY_FLOAT / BINARY_DOUBLE
HEAAM AAS BEGED, HE A AS Q6 AFRE )
MAdste 2HE ka3t 2ot

x BINARY_FLOAT := 1.5[F|F];:

y BINARY_DOUBLE := 1.5[d|D];
e PLS INTEGER

BINARY_INTEGER Et2{ 2} S5 HR|(-231 ~ 2731 - 1)E 7+&ICH

CHARACTER / STRING &

CHARACTER T129| HO|E| E}QIS 2AIL} 2XIE %S E

e
ro
a

o VARCHAR2

Ol O|E{H| O| A0 M AFE3SH= VARCHAR2 EHQl 1} 3 ARSI

MAdste 2YH 2 ka1t 2ot

VARCHAR2(L)

85 Ay

L Mol 2 Zolo|ct
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0ok
Jo

Z0l= E X7t ot 2t ByteZ K| = Cf.

Z|C§ 20| = 32767bytesO| C.

dgoz

AlX| 0|8 = ASCIILI EUR-KR, UTF-8 S O O| E{H#f| 0| A 9]
HE O X &ECH

= At

0| O| E{ Hi| O] A 0f| A AtE Sti= VARCHARZ EHQ] 2| Z & 2 4000bytes2HS A &g 4= QUL [H2hA 4000bytes
0| &9l tbPSM H 4~5 VARCHAR2 E+2! 9| H|O|E{H| 0| A HAHOf| X & A2 ofl2f 7t 2 strt,
VARCHAR22| M & EII 2 Ctg 2} 2Tt
ME EI] oY
STRING VARCHAR22} &2 37[9| gt& BT & U2H, Bt S8t 2lo AHS
st= M E Etlo|Ct.
VARCHAR VARCHAR22} Z2 37|19 gt2 BEHE £ UM, EIRQ 582 2ol AHS
st= M E Eflo|Ct.
e CHAR
0™ 40| 2XEE 22X HOIHE Mot e St Yl ZHblank)2 2 A 2L}, 81 ZHblank)2 2 &
X7 20 22 2AE0| HAE Ha2te M2 ZO|7HCHECHH, O F HE-E H|WE i M2 Y
X|5HX| L=Ch= ™ol Z=9|af OF StCt,
MAst= EH2 Cha 2 2o
CHAR[(L)]
=M oY
L #H 9| X/ Z0|0|LC},
- 17d Zdo| 2XtE S XN &t
— VARCHAR22}= 2| Z0|E X Fst= A2 aM0|Ch (71244 1)
-~ 40|z ZXt7} ot 2t ByteZ X|F =l Ct.
— Z|Of Z0|& 32767bytesO| Ct,
Ol O|E{H| O] A0 M AF2St= CHAR ErRI S| Z & 2 2000bytesZHe K &H&F 4~ QALY
CHARS| ME EtQl 2 Ct= 1t 2Lt
ME EIY oY
CHARACTER CHARZI &2 37|19 42 B8 e = U2H, EIR O 322 sl AHZ5t= M
= EFRIO|LCH,
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o NVARCHAR2

Ol O|E{H| O] A0 M AFESH= NVARCHAR2 EFR! 1} F ALSHEE,

Melots 2H e CH32t 2ot
NVARCHAR2(L)
35 oY
L 49 z[C§ ZO[O|LC}.
- 7¢H Zo| X8 8 M &Fett
— SHAF B A|E|O{OF SHC,
- 40|z & A = X FE O
— Z|C§ Z 0| &= 32767bytesO|C}.
— #&A o] = UTF80|Lt UTF16 & HIO|E{H| 0| A2 Ct=0{ X A2 =

H

—

Aelof HEEC

Ol O|E{H|O| A0 M AtESH= NVARCHAR2 EFRISl ZHEH 2 4000bytesThs AT £ UL MEFA
4000bytes O| 49! thPSM '~ E NVARCHAR2 EtQ] 9| H|O|E{H| O] A Z 0| X TE 42 of 2 7 LY
SHCt,
NVARCHAR22| M E Bt 2 Ct2 1t ZLCt
ME EIg] oy
NVARCHAR NVARCHAR2S2} &2 37|29 42 EEE &= U2 H, Bt S 2ol AR
St= M E Etlo|Ct,
e NCHAR
I 40| 2XE 2 ZX HOIHE MEstL He 37t Bl ZHblank) 2 2 2Lt 81 ZHblank)2 2 &Y
X7 20 22 EAE0| HHE Ha2te M2 0|7 CHECHH, O F HE-E H|WE M M2 Y
X|5tX| 4 =Ct= Fofl 9|8l of Lt
MAst= EH2 Chs2 2o
NCHARL(L)]
=M oy
L #H 9 X|Cf Zolo|Ct
- 17 do| 2XtE S K &t
— NVARCHAR22} | Z0|E X ¥st= A2 SMO|CE (Z128: 1)
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o
r=

%
02

- ol g4 X E9lZ Y E

— Z|C§ Z0|&= 32767bytesO| Ct.

Cil O] Ef | O] 20f M AtE3t= NCHAR Ef2l | Z8 2 2000bytestE XM F& 4 ALt
LONG

2GB(2"31)7tX| 2| HIO|E{ & M & + U= HIO[E{H[ 0] 22 LONG EFRl = 2| 32760bytes2| Z|CH
40| & = 71H 40| EXtEo|ot.

LONG Et 2 VARCHAR2 Et 1t 0§ 2 FAtstCt LONG EHR Q| HIO|E{H| 0| A9 ZH B 2 32760bytes
O| &2 HIO|EH & M&E 4 7| I 20 tbPSM2| LONG EtR 2 Z = LONG EfQl 9| Cf| O|E{H| O] & H
22 X &sh=o A 2ol wECt. 5kX 2HtbPSMS| LONG EFQl 9| Z|Clf Z1 0| = Cf| O| E{ | O] A0f| M AME S}
= LONG Et 2t Zto 2 2 & 6k g1 0] H|O|E{H| O] A& ZHZ ol &g & UCH

RAW

Of Bt = HIo[LH 2| BIOolH & M &atr| 2t 1 FH0| 2XEO| L,

MolsteE 282 ChEa 2Lt

RAW(L)

e oYy

L H4o 2o Zolo|Ct

_ BHAF EAE|OfOF B
_ ol 2x7} oLl B} Byte® XM EICH

— Z|tf Z0|= 32767bytesO| Cf.

Ct. ek 2h OO0l
Cf J2 Lt =i Z0[7¢

Gl O|E{H| O] 20| M AFESH= RAW EFRIS| Z B 2 2000bytestts A &t
9| Z 0|7} 2000bytes 0| 40| RAW Et2| Q| G| O|E{H| O] & HE o X FE
2GB(2"31)2! LONG RAW EFQ{Of L[ O[E{ M| O] & HFHO0ll = &l E 4 QUL

g %

LONG RAW E}2| 2| OO EfH| O] &~ AEHO| XM &= C0|E 2l Z0[7} 32767bytes O|-&0|2tH thPSM2)
RAW EFRl 9| #H 40 MEE 4 gl

LONG RAW
O| Etl 2 Hto[42| OO|E| = ByteZ & =AIE S XM Yst7| ?lsll AHEst= At& 20|

“etst

Y2 Chs ot 20

ol
rr
Bl
rlo
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LONG RAW(L)

0%

5 T

—
rII
+
10
P
iy
I
o
=)
n

~ &4 H A 0f0}f BHOf,
~ Zol= 2x7} ofL| 2} Byte= K| g Ch,

— Z|Of Z0|& 32760bytesO| Ct.

Gl O|Ef ]| O] A0 M AtESH= LONG RAW EtS ZE 2 Z[0i Z0[7t 2GBO| 7| I =0l ZH | 0[E 9|
A A Z0|7t32760bytes 0| 40| 2+H thPSMS| LONG RAW EFQ| O] #1401l X ZE 4= 1Tt HHHOf thPSM
S| LONG RAW Ef@l o] ZZof |t ZOo| 20t 222 X Fof| X eto] gitt.

ROWID
Ol E} 2 7| 2X 2 2 U|O|E{H| 0| 2 2] ROWID Etl 2t ZtCH ROWIDE W R X2 2 2 A A ol w2t 4
O|7}CHE 1A Zo| 2742 MEECH YEHE © 2 ROWIDE thPSM T2 1240] Q|5 A& X| b=
=3

ROWID= ROWIDTOCHAR W& &4+ o EXEZ Hete 4+ QO O] &4E Sof EHE 21
w2 5 18AE| 2AHE 2 LIEfHTY

SSSSSS. FFF.BBBBBB.RRR

s oY

SSSSSS Ol O[E{H| O] A 2| M| 1TH EO|Ct,

FFF ooy mel Hsolct,

BBBBBB Cil O|E{H| o] A 2] 2 =0|CH

RRR =5 W9 2ot

ROWIDS| Z+ 14 24 = 16742 B E & QO

CtE2 oY 19 1H M OHES A Hy 2= A HH EE 2| 0|st= ROWIDS| 0i|0|Ct.

000001.001.00001.001

DATETIME / INTERVAL &

H,E, Y, Al

=, T8 EEsts EM A M Zt 2 E M E5HI| floh ALE ST

dol|ol M HEE X FetCt. DATE Bt 2l 28 2 = 7|3t mtetn|E{ @1 NLS_DATE_FORMAT
[sff 2F =Tt (71284 'YYYY/MM/DD)

22
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ChE2 DATE Etl = ALE et o Of Cf.

DECLARE
today DATE := "2009/04/30";

TiberoO| M X &5t= SYSDATE &4+ = S| EMRE BHatsioy,

o TIMESTAMP

rII
+
rr
=
=
m
m
]
mjo
J‘i"
5
2
Pl
™
N
I
A
_>.i

getet

e T
P

PN E-CEE-TE=)

— TIMESTAMP E+{ o Z 80l £7|3} mj2t0|Ef NLS_TIMESTAMP_FORMATO]
olsff ZFE Lt

CH2 2 TIMESTAMP EFQl 2 At Sh 0f 0| Lt

DECLARE
today TIMESTAMP := "2009/04/30 15:38:53.000";

e TIMESTAMP WITH TIME ZONE
TIMESTAMP Et& S &30 AlZtt) S 274X M &8t

Mt st

rr

Y2 51t 2o

TIMESTAMPL(P)] WITH TIME ZONE

M 4

'Unlo

o
=8 = B2o S 0|t
- 0~ 9AM0|9| gtE AEE & UL (Y12 4L: 6)

— TIMESTAMP WITH TIME ZONE Ef@l9| ZOHQl x7|3} meta|Ef NLS_
TIMESTAMP_TZ_FORMATO|| o|af 2 & =IC}.

CH2 2 TIMESTAMP WITH TIME ZONE EtQl S AHE$H 04| 0| Cf.

DECLARE
today TIMESTAMP WITH TIME ZONE := ®2009/04/30 15:38:53.000 Asia/Seoul";

o TIMESTAMP WITH LOCAL TIME ZONE
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TIMESTAMP Et2| & UTC(Coordinated Universal Time)2 2 & 5}l A X| & StCt,

Hedste Y2 s 2o

TIMESTAMPL(P)] WITH LOCAL TIME ZONE

o o

'Umo

S

ik

= Bele 2 =0t

A
e

Il

- 0~ 9A0|9| g2 AL E &= ULt (ZIZ 4L 6)

l

— TIMESTAMP Et@l 2| ool £ 7|35}

ofsf ZAEICH

E—l
i
=)
o
=
I
l(f)
_|
=
m
wn
_|
>
=
l'U
-
(@]
py)
=
>
_|
2

Ct= 2 TIMESTAMP WITH LOCAL TIME ZONE Et2i S AtE S Of Of Ct.

DECLARE
today TIMESTAMP WITH LOCAL TIME ZONE := "2009/04/30 15:38:53.000";

e INTERVAL YEAR TO MONTH

A= of FOf Xt0[E XM & Tt

2

st

rr
rlo
0

P

mjo

a

my

POt

INTERVAL YEAR[(P)] TO MONTH

M T

'Umo

Aol X245 AL

- 0~ 4M0|9| g2 ALEE & UL (V12 4k 2)

CH2 2 INTERVAL YEAR TO MONTH EFQl S ALE 3t 00|},

DECLARE
remained_months INTERVAL YEAR(3) TO MONTH;
BEGIN

remained_months :
remained_months :
remained_months :
remained_months :

END;

INTERVAL "3-6" YEAR TO MONTH;
"3-6":

INTERVAL "3" YEAR;

INTERVAL "6" MONTH;

o INTERVAL DAY TO SECOND
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INTERVAL DAY[(P)] TO SECOND[(F)]

o o

'Umo

el X2lSE 2B,

- 0~ 9A0|9| g2 AL E &= ULt (ZIZ 4k 2)

e

ﬂ
P
>
S
P
i
iy
ox
_?ﬂ
Il

CHS 2 INTERVAL DAY TO SECOND EHlS AL 8t 0f 0|}

DECLARE
remained_days INTERVAL DAY(3) TO SECOND(3);
BEGIN
remained_days := INTERVAL "3 6:02:05.9" DAY TO SECOND;
remained_days := "3 6:02:05.97;
remained_days := INTERVAL "3" DAY;
remained_days := INTERVAL "12.902" SECOND;
END;

BOOLEAN 15

TRUE, FALSE, NULL 2+2 X &g 4 T

—

L

Lt

ro

FESHA 222 BOOLEANES AHESH of Ot

DECLARE
flag BOOLEAN := 0O;

2.2.2. =¢l Efd

tbPSMO| M A2 & & U= S & EFR! (composite type)2 Z2M EfQI(E|IO| 2, @)t A 2 =7} ULt =
g EfI 2 L 5o StLt O] Ao AZtet EtRlS ZE ol OF STt XA SHLE 82 “N4%& =& Efelrg &t
Ct.

2.2.3. £t E}&
ZZWOIM HLT LT AZEL S§EIRICE MAUE|H &X EfQQ] Haof M Ze| MEATF e
EICH Hapof SEE HEZE MEAE UHEN Z20HMUM HZE Qo AFEEICEH d2{Lt, LT HE0f
M2 A7 LE0| &[H Mg YH2 oM, AL O HSE ALSSE £ 510 gich =, 22l A

=
gas HeZt 2Z5[7] IA = ol M = K| =L
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0|24 Bt X &+0| QiCt. tbPSMOIIAM F = EtQI2 C 02
Zt2|ZIT E X thPSMO| M At 4= U
OlCt. Rt et i &2 “7.3.3. M H "5 F Lo

e CLOB
i &2Fol ZAtY CIOIE{ & X &BICh CLOB Bt S 2 ZAtHO| MEE = 4 DFAU0|9 24t
Bto = HekE Ch 2T gl = 4GB(2"64bytes)7HA| 7t oHﬂ# DBMS_LOB If 7| X| £ 0| &35t0{ =&t
AL

e BLOB
Ch

SO HIO|HE| HI0|E & XM &etrt. £ U 4f2 4GB(2°64bytes)7tX| 71535, DBMS_LOB I 7| X|
0 t

e XMLTYPE

XMLEEL Q| HO|H & M HBtCh =2|H 22 CLOB EtY 1t S SHH.
e GEOMERY

GEOMERY E{ 9| HIO|E{ & X &ttt =2/H 2= BLOB EtY Mt S 3(Ct
e BFILE

File Locator2M&, ot & 22 9|8t
Fo| S HZsH

F:I

ol ZZ o mo|2S MESD Y=

- Q= E
&0|M, 2T} 47| 7t HEO|E 7|9 YU S & 2 7tsotrt.

2.2.5. 7|E} EI

tel LTt Cf| O|Ef{H| O] & 2

CIOlE H O] A& E|O| 20| X & & HIOIE & =&5t7| ?Isl AtEdt= thPSM #H4= B0 ZE 1t 22 Ef

&S 7HX 2 A0{0F o, ol Z =2 Et0| HE XM e Z2 00| &S 0| X[X| §0tof St

—

Ct=1f 22 7|Et Bt Q| H 4Tt AFEEICH

e WTYPE
O™ E|O| 2 Z & otLtet YT EfR S Z =Lt ol & &9 students B 0| =2 first_ name Z& 2 VAR
CHAR2(20) EfRl S 7tX| 0 Tt 7Y 5HH ChSaf 20| Ha4E Molg 4= QUL

DECLARE
v_first_name VARCHAR2(20);
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2ot first_name Z &2 2|7t VARCHAR2(25) EI 2= HHEH o] ZE S AIE3t= ZE ZE= A
BEOfOF Btrt. O %TYPES AFEE 4= QUL HIOl= ZEH I ASEO o F Bt = gratetot.

DECLARE
v_fisrt_name students.first_name%TYPE;

%TYPEE AE5tH v_first_name 4= students H| 0| = 9| first_name Z & 2| Etl ut= A 10| &
o SUSHA SZFStot BHA %TYPEO| NOT NULLE N Stel HaL ZEo| M85 & 4P gHete = Et
22 ol2{5t M etE X =Lt

o OROWTYPE
HOolEo 23 MAA 22 Bt S A=t ZE HaME S 7|2 £4 2 %TYPEY S5

2.2.6. AF=2X} Ao MH E}Q)

ArE A= 2200 mer 7| E2f Ho[E EfRol ZIEhst] M2= M2 EfS dolg + ACEL O E F &
ArE Aol ME B0l 2t S

rx
e
_O't
rir
0f
It
rlo

Ct=1h 2o

SUBTYPE new_type IS orig_type;

= A
new_type MEA Mg ME ELI 2| o|F0|Ct.
orig_type o2l o=l EtJo[AL ME Bt = %TYPEY o UCH

MEH MAE M= EFR(new_type)S orig_typeol T2} o 2 120l <5t Ect.

of

|E S orig_typeE WTYPESE MOI3H= 29 hPSM 2= MOIL0| HO|E 4 giCh 51X/ 2 T3
I 20| i 0| (dummy) #148 MQ1EH F 0] B4 S 0| Z510f AH EtelS Mol 4 Uch
DECLARE

dummy NUMBER(4) ;
SUBTYPE counter 1S dummy%TYPE;

ChE2 AEAE ol M2 ErRl 9l 6O .

DECLARE
SUBTYPE Single IS NUMBER(1, 0O);
count Single;

<l o0 M= NUMBER EHI0f 7|25t A 22 M2 EtRl = SingleO| 421 = AL
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E2E[0{OF 5, M =2 EH’:!% AtEst7| ol &[0
= [}

|.| E|7-||0|A:| J_LE:,_EH 7H|:||-7(|. |
UCH EotOl2] Folel ME Bt 2

r_‘ﬂ
lo
L
=
HU
L
e
I
2
:Oé
Mm
Hir
o
~
ﬁ
re
i ©
0t
’E
oy
2
|0
Hu
h
;
w1
+

DECLARE
SUBTYPE T_Numeric is NUMBER;
SUBTYPE V_Counter is T_Numeric(5);

2.3. OIO|E{ E}] Higl

tbPSM2 AZeh Bt SOIM T E 15 Ato]2 Hets XMelg o ALt O5 oM 2 H42 A ghs A
@|5tH Aier @10 HO|H Ef S HE S 4 UL

AHR(10) G| O|E{ E} 2 25+ Z7t0| 97| I 20| VARCHAR(L)E ¥ &Het 4 QiCt OF&H}
oF A 9| K22 NUMBER(3)S NUMBER(3,2)Z &S &al StCt. O|Z Al ' 0] K| 250
2= ol & Sl AIZIX| =0t T ta HAERR of 27 ey etot,

I 1=
‘:'I-I'Io

GO = B EHE CO[E| B2 WE ARV 2R ECL D2 HE0| R HE B4 E R0

CiolE EtlE HEtsls Iyl = 51t 20|

4n
AN}
>
N

o
nl

o T A| A (explicit) &2t

r

e S Al A (implicit) 'H &t

r

HAIE HEl2 A|AH B3 491 CAST 122 AFE5H0 HEtst= A2 Ustct
Ch=22 Al M X Sste Het g0t
g 4y
TO_CHAR /21 O 0|E{ £ VARCHAR? E}Q| © & t8t5iCt,
Heto| Vhsot Bt 2 Ch=at 2ot

- NUMERIC &

— RAW, LONG RAWE A 2| et CHARACTER / STRING &
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e
— DATETIME / INTERVAL &

4
HI

- ROWID

TO_DATE ol 2 o]
I

in
o

m

I

o

=

m

m

— 19
|0

Hu

— g
rtot

ro

in}

m

o

AL

i

o

o

N

o

=

m

gl

>

| 0

|
2
=
—
(@)
pa
®
2
E
i
=
1o
rol
0
T
>
)
>
0
_|
m
Py
n
_|
)
zZ
9]
]
1

rok

TO_CLOB 22 O|O|E| & CLOB E}R| 2 2 H 5tstet,

=
el

ro

Ch=at ¢

-

ok

o[ 7t

rot

EFQY
- NUMERIC O &
— RAW, LONG RAWE A 2|8t CHARACTER / STRING &
— DATETIME / INTERVAL 11 &

— ROWID

TO_TIMESTAMP |2 O O|E{ S TIMESTAMP Etel© & i 3t5iCH tF 912 O 0| 7t TIMESTAMP

=
MO 2 [0 UK Y2 ER0 = o2 J&o] &dstn

9

=

H 20| 7ts 8 EtRl 2 ChE 2t 20

— RAW, LONG RAWE H| 2|5t CHARACTER / STRING 1&

TO_NUMBER 9|2 o 0|E{ £ NUMBER E}Q| 2 2 tH2h5tct, T, 12 §|0|E{ 7} NUMBER &4l 2
2 =0 UK L= ER0= 0|2 A=o| LSttt

H

[

o

ol 7ts

o

Bt

ro

C=2F 2L
— RAW, LONG RAWE A 2| et CHARACTER / STRING &

- CLOB

RAWTOHEX HIO[{ 2| HIO|E & 167+~ B O 2 HBt5ICt

=
el

ok

O] Z7hs et Bt 2 th=at £

— RAW, LONG RAW
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T2 oy
HEXTORAW 1674+ B S SLoHio|{ 2| O|O|H = HEstCY,

— 16784 EE S Z E 0] 2 VARCHAR2ZE HHSHE 4~ 9l = EFQ]

CHARTOROWID |ROWID @A 22 &l ZAtE H 45 ROWID EHY 2 2 H 25T},

- ROWID A2 2 £ 92, VARCHAR2Z HEIE 4 Q= EFQ

ROWIDTOCHAR |ROWID Et@|e| Hi+E EXtH 2 ¥ &5,

CAST 71E2| A8 2 th5 1t &Lt

CAST (expression AS type)

SAIH BHE2 g Ao|o oY SO 2ot THEE A

SQL> CREATE TABLE emp (id NUMBER, current_credits NUMBER(3));

SQL> INSERT INTO emp VALUES (1004, 2);

SQL> DECLARE
cur_cred VARCHAR2(5);

BEGIN
SELECT current_credits INTO cur_cred
FROM emp WHERE id = 1004;

END;

29l ol = emp E| O] 20| M IDT} 1004 Q1 =210 S| ME HSE X3|st= SELECT =0|Ct. JafLt
Ol current_credits2| Cf| 0| & Et@l2 NUMBER(3)Q! 2FHO|| cur_cred= VARCHAR2(5)O|Ct. 0|2 &t
< tbPSM2 NUMBER EI°| HO|EE A2 2 VARCHAR2 Etl2 2 HE510{ INTO ZEOf

cur_credoi| X &stCt,

Ch=

ro

EWNES

- =

[uny
riok
o
el
00
m
rr
m
o
o
o
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BIN_INT|PLS_INT|N U M|CHAR |V A R|LONG |DATE |RAW [CLOB |BLOB |ROWID
BER CHAR2
BIN_INT|O o) o) o) o)
PLS NT|O o) o) o) o)
N U M|O o) o) o) o)
BER
CHAR |O o) o) o) o) o) o) o) o) o]
V A R|O o) o) o) o) o) o) o) o) o]
CHAR?2
LONG |0 o) o) o) o) o) o) o) o) o)
DATE o) o) o)
RAW o) o) o) o)
CLOB o) o) o)
BLOB o)
ROWID o) o) o)

¢ BEOM MZEZ Bl €2 3= B0l

T

SAH Hetol =22 H2 ChE 2t 20

e VARCHAR2 Et2/0| DATE E}2! = a
H 2= VARCHAR?2 E}Q] 9| t4 4= FDAT Edgae

Io
Log
g
Ir
N

LONG Ef9| #147F NUMBER Bt 2 2 Hets = 2 9| H0|AM = HEt0|
2h X 2= LONG EtIo| B 47 NUMBER S4 22 20 UX| 22 0 2| 4420] Ly Bt

SHE HAIS 20 U EIUOR HES| ML fE w4 Al 22 HAIS IO} Bt
ol £ =™ Cta 2t ZC
DECLARE

a VARCHAR2(20) := *2009/04/30";

b VARCHAR2(20) := *Tibero";

c VARCHAR2(20) := "1%;

d NUMBER;
e DATE;
BEGIN
d := b; -- o8] AF3Fo] WAsTH
d :=c; -— W3k AT 3trt.
e := a; -— ®3e] AFF st
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404
=

O
o

EES

i

Ci| Of &

—

—

= 2o AM

2.4. CI0[E{ 42| Mo

ol
7
<

b gy

Ct. ol j w4

st

b J chs H42 HolE Efgls 82

1o
fr

ol
i

ol =7| 22 &9a = U2y, &2 =7|

Ul
]

AN
& 7o

5|

=
[l

ShAF 3.141502654 4SS ZIEE X

2T QACH NOT NULL MAxAE T 5tH

E

3.141592654;
:= 0.0;

= 1.0;

CONSTANT REAL

p1
area REAL NOT NULL

radius REAL
O O|Ef =0l NOT NULL A|

22 ofof| M 4= radius=
NULLO| E[0{ A = QF =LY,

4 olct o2 gt A=

oll

HAM = NOTNULL M &xHS 47

i gelst ME EtJoll s

[

Ag Rt B 20 o

| 0] NULLE

0
ol

Ef

SUBTYPE Single IS NUMBER(1, 0) NOT NULL;

ol

o)

K1
__Aﬂ
"

by

ol
ar
80
J|

<l
ol
rd
Pl

E8 LHOAM ol 0

FCF.

—

[

(A
tbPSM &

o

—
—

H 22

|.

K0

K0

o3
<
oll

Pl

ol

EOH0| ZBEE X

iz

|}, b2t

dhekzl

A 2E o

U
]
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<employee_num H 9| &x HH>

DECLARE
employee_num NUMBER;
BEGIN
DECLARE
employee name VARCHAR2(100);
BEGIN
employee num := "100";
employee name := "Peter”;
END;
END;
ZH HE GG WM il Ha2t SUTH 0SS AFEE 4 U0 DL &ZE FGH L F0ol A
2 =50 A8 = Ed7c HEH

DECLARE
employee  PLS_INTEGER;
BEGIN . @ L
employee := 100;
DECLARE
employee VARCHAR2(255); ® ..
BEGIN © ..
employee := "John";
END; @ ..
employee := employee + 10; @ .
END; @ .

? o E 7I=22 employee H42| &x A S AP SIH St 2Ot

@~ ® 2% EF0A MAEZ employeeZt AHEE| = FH0|Ct
©~@ME E50AM MAEZ employeeZt AHEE| = FH 0|}

® ~® 2% 250 A MAEZ employee?t AHEE| = FH 0|}

AME S5 UMz 2/ =50M MAHE employee HT-E ALE
MAME 2 =50 olE2S XA ALE3l OF STt

ok
4>
¥Q
o
Dl
00
gﬁ
k1

>
o
s
o
ojo
=2
=2

<<first_block>>
DECLARE

employee PLS_INTEGER;
BEGIN
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employee := 100;

DECLARE

employee VARCHAR2(255);
BEGIN

employee := "Susan-;

first_block.employee := 200;
END;

employee := employee + 10;
END;

ME ZE2MO LHREOM MAHE H4o] AR T 2ot &2 WHoZ & 26
2 5. OJALAL
Y e b= ™1
tbPSM ZE2E MM E 7|28 2 2 MB35 = TiberoQ HAMA S OO 2 AFESHD}. T TiberoQ| 7|2 ¢

AHAOf Z R X| OF= CASE H&KXE7H E XY BHLt,

CASE ¢1AHX}

CASE HMAHE o] =4 SOIA BHERE= 0] H2tel gtS ghetsts A LHAtol T,

e

Ct= 2 CASE I MALE ALE S Of| | Tt
name := CASE order

WHEN 1 THEN “Mercury*

WHEN 2 THEN "Venus*

WHEN 3 THEN "Earth*

ELSE "No Such Planet”
END;

2| ool A C| O|E{ 4~ orderOfl & ZLOl 2t 4 name| f2 H2HEICH 6 7[01 A H 4= orderE M
EHX}(selector)2t F ELC}.

B4 orderQ| 440 WHEN = 59| 4t} & X|5HH THEN F Q| gt=S CASE A MXI} 2hatSiCt, 0| 2F
CH 2 4~ order2| Z24t0| WHEN S 2| 2t S0 o A0t L X|stX| &4 2™ ELSE FH Q| gt2 dhat

[

rir
iz

rtol
9

Cf.

™, order2| 20| 10|2tH CASE ™ &A= Mercury S ¢ %a , IH2EM name

o o E J|EeE MHS
Ct, O] 2 OFEIIEX| 2 orderl| g40] 22HH namedll = VenusZt M & & Z 0| Ct.

=
o = MercuryZt X &=

O CASE HMALE AFSE & UTH MEIXIIE U S T = M X2t WHEN TS 2| 242 H
(o3 A

= HA
= d20l= WHEN CIS0| ¥2[2] =2| &40
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name := CASE

WHEN 1 <= order and order <= 2 THEN "Inner Planet”
WHEN order = 3 THEN "Earth”

WHEN 4 <= order and order <= 9 THEN "Outer Planet”
ELSE "No Such Planet”

END;

O|M3 MEHXIIL glo™ M4 orderdll & O S&et =2l 22 AEE 4+ UL

NULLE E&tsi= 21AHAI O] J{| At

o] i A Q1AM O T AAFR NULL Zh0| Z8HE(0f U2 o= QBHE QI Z 2ot k2| AaA S
A abgt 4 Qe

L2 =el HARES| m| A MXPIL NULL 212l Z<0f o & Z2to|C,

X Y XandY XorY not X

NULL TRUE NULL TRUE NULL

NULL FALSE FALSE NULL NULL

NULL NULL NULL NULL NULL

Hlx QAAXEC| m|AAMKLTF NULL 2401 AR0l= &4 NULLE gtetsict IF 22 €2 Mo +xR0M =
=2] I AHA0] NULLS BHetsl ™ FALSEVF gHetel ZiR 2l &2 Elck ghot S5 w40 0| NULLOIXI S
2015+ ™ IS NULL X AXHE AHE B,

2.5.1. 944kX}

7t

oA

f 712201 AAKEH= o 2l (assignment) & AFXFO| CE,

CHES S AEK}
CHY HAALKLS] &3 2 Cts 1 &Lt
variable := expression;
variable2 tbPSM2| ¥ 40| 11 expression2 tbPSM2| & & Al 0| T},
s oY
variable toPSMS| ¥ 40|},
— CHQ HAAXLS] 21 Z0f| = IvalueZt 9 X| Bt
expression tbPSM2| E& A 0| Ct.
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0%k
Jo

e

— O ALK 2 EZ0f = rvalueZt @ & SHEL.

— rvalues= AA| X ZHE ZFO| LY,

CtS2 e A Lkxtel of of T,

DECLARE
local 01 VARCHAR2(100);
local_02 VARCHAR2(100);
employee_num NUMBER;
BEGIN
local 01 := "Seoul”;
local_02 := local _01;
employee _num := "1024°;
END;

12 oo M= EA &2l ‘Seoul' 2t RAF &Ql ©1024'7F 2H2f o G 4-0f T 1 =l T,

I

I| GAMX}= A APXtOf| Cf St Q10| CH toPSME| & &b RH= SHLES| Q14> (unary)LE 5 71 2| 1 4 (binary) £ =
J0j4o QI+E JHE 4 UCHL O & S0 S A X (+)= Thed I AMKE 20, Z4 A &K= ol
O AMIE ZE=C
CtE2 AMXte] M &=2/0f et tbPSMe| HAMKLE =/t AO|Ct Of2f HOM = 7HE =2 24 &%
E 7 MK HA TS E T
o1 Abx} Elel Moy
* olg X| 4*(exponentiation)
+! - EI-?DI- _‘?I_i
x| ol =, Ly
+ - | olgf CiM, w M 4 (concatenation)
=, 1=, <, >, <=, >=, IS NULL, LIKE, BETWEEN, IN |O| & =c| H| i
NOT chat =2 #4
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1A} CTT

AND o|gt =zl Z&
OR ol gt =g Zx&
toPSM2| ESH A M HAXIS M =2 = A MO =ME ZHSHTt

3+5*7

Ol E S0 2 o2 20| Sdo| FdELH 22 M &=AE X220 Mo AN ZRh=56(=8*7)

O| of 2} 38(=3+35)0| =lC},

(G +5)*7
Fot ZAt

= A= & HLRK()OIEE of HALMX= F 74| EXE & st
o

'SeoulKoreaAsia'Z A AHEICH

“Seoul” || “Korea® || "“Asia"

2XE dets 5l Ee A0 2 E I AR VARCHAR? EFQJ ol 2HH sl & A 1 Al 2 VARCHAR? Ef
Qlo| =ICt o & E™ CtS1} 2l 2XY 44 = CHAR EfQ 2 F ZFEE| X0 A1 A2 VARCHAR? Ef
lo| = C}.

DECLARE
Local VARCHAR2(100) := "Seoul”;
Result VARCHAR2(255);

BEGIN
Result := local || "Korea®;

END;

Zlz|Al2 T 2| ZHTRUE, FALSE, NULL)2 2 A Atx| = Alo|C,

ol & 20 th=2 T E[Ao|C

NULL
(23 > 17 ) AND (2873 <= X)

M2z tbPsM 28 37



| el ME| H4E DHMAE 280, fE| ghe 2ot E BHetstE 3 4AHKH= AND, OR, NOTO| QU LY,
Z- A ARLe| AU g2 Lo &2 Mel g E HELC;
X Y XandY XorY not X
NULL TRUE NULL TRUE NULL
NULL FALSE FALSE NULL NULL
NULL NULL NULL NULL NULL
2 HO|Al NULL2 &&=l Zf0| AL X R5t= gt 20| et
OhE A2 F S D A3AMXIE LXK Rot= @022 21t 462 NULLSE
TRUE AND NULL

Hli2 3! 2| C124EK}
Hl WL} A HAAMKE =Xt =X OlO|E THAMKE 7HE &= e, & = HtEketrt
AL Kb= CHE 2 20| o = L
o1 AKX =3 ol
= A=B A%} B7} ZtCt
I= Al=B A%t B7t & X[ RLLCH
< A<B A7t BELC} &t
> A>B A7t BECt At
<= A<=B AJt BELCH &HLE AR BIF 2Tt
>= A>=B A7l BECH AL AQI BT} ZCt

b= A M NULLY Tf 2F TRUES gF2StTh IS NULL 02|12 HLRIZ2 = NULLS

Mt =AE e iE S i st=d ASE L AHH()= o =X SE 2L, HHE (%)=

“"Peter® LIKE "Pet_r"
"Peter® LIKE "P%r-
"Peter® LIKE "%"
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o BETWEEN 912K}

BETWEEN ¥ M XH= 3702 | HAAMKE 2= HAMKZEM O{H 0| TR S gt ALOJOff EX5t=XIE
ST ABETWEEN B AND C2 20| AFEE|H, O] = A7} [B, C] AtO| 2] gt2IX| Ot X| & =01 St}

— -

Hi

b

i
rion
ro

Ol € €0 CtE A2 FALSE kTt

10 BETWEEN 100 AND 200

"Seoul” IN ("NewYork®, "Tokyo", "Beijing")

%
Il
il
o
o
zZ
C
—
I
mjo
e
oo
_otk
rr
0N
4o
=
El
rr
oo
0z
2
C
—
—
mjo
e
riok
_O,ﬂ
|O
HU
re
pa
ro
-0
>
[t}
inl

M2z tbPsM 28 39






M3E Mo 1=

Ao+

—
—

t

ns
OO

tbPSMO| A|

—
—

= oA

3.1. I

o
__ot
ol
i

} 242 TRUE, FALSE, NULL = StL

gl 2xH

—
—

HAMCH HO{ 2l sQLt

Al

SHA

=2
o

PR MO 25 SQL 20 A A

| &

g s

wir

ol

ICt tbPSM

x
=

K

r
ol

A

.
1o
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3.2.1. IF-THEN &

o] Z474 20| TRUEQ! Z? THEN Ho| A% 8

Al
A

TEEM A

2 o2l IF

IF-THEN 2

ol
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<k
ol
ol
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or
h[d
o
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IF %712 THEN

AT
END IF;
IF-THEN 22 Z=AAe| Z1} 440| TRUEY! Mo A F0| MM EICH ZHAIQ AL} 20| FALSEO| 7Lt
NULLY! A0 = A E2 AME X &t MO{I S E&2Z 0| 58Tt

CHS 2 IF-THEN 22 of o] .

IF employee_num > 100 THEN
pay_bonus(employee_num) ;

END IF;
2| ool A 20| employee_numO| 1002 Ct 2 & 20l B+ pay_bonus Z&{ AKX 7t A& E= C}.
=
3.2.2. IF-THEN-ELSE &
IF-THEN-ELSE 22 71419l Z1} 0| TRUE %tS 7t A2 THEN 9| A 212 4+8 5} tH X
O 4S0|= ELSE HOo| A8 E-25 #8 5t

22| IF-THEN-ELSE =0lAl= = A Q| Z 1} 10| FALSEO|{ L} NULLY! H S ELSE

Cf,

HF

IF-THEN =22}

[=]
—
IE-IQ Al SH _5_2 AI%OH

=

WW
o

CHS 2 IF-THEN-ELSE 22| of| o] C}.

IF employee_num > 100 THEN
up_grade(employee_num);

ELSE
down_grade(employee_num) ;

END IF;
?| ool A 2=0| employee_numO| 1002t 2 4% =AM Q| AL €0 TRUEO| 22, up_grade Z&{ Al
X7t A= 10, employee_numO| 1002 LCH &AL 22 0= TAHAQ Z gi0] FALSEO|IEZ

down_grade Z2{A| X7} & E T
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3.2.3. IF-THEN-ELSIF &

Z743} J0f o

oF5t

IF-THEN-ELSIF 22 C}9f

ol

If =314 THEN

ELSIF =724] THEN

ELSIF Z=724] THEN

END IF;

IF-THEN-ELSEIF 22 &7 49| A1} gt0| TRUE

o| Z 1} gto| TRUEY W 7tX| X047t O]

E74

my

ok
ol
il

o
o

r
|

g4 QU 2Lt 2ot

st T3

Ql
=
2

o2 H S SHH IF-THEN-ELSIF =2t &

0o
L=

IF-THEN-ELSE

i IF-THEN-ELSIF 2 At8&

5

=
=

CIHY 2ol Eol

ol
RO
ol
ol
=

CHS 2 IF-THEN-ELSEIF 22| 0f| 0| Ct,

IF employee_num < 100 THEN

up_grade(employee_num);
ELSIF employee_num > 200 THEN

pay_salary(employee num);
ELSIF employee_num > 300 THEN

down_grade(employee_num);

END IF;

O] 25 TRUE &f

XN

%/ ool A employee_num<| £t0| 3800|2tH, T Hx, Al 7Y

Ct. w2t

hund

X2 A9 Z 1} gf0] TRUEQ!I =Z140] 40| 2

=
o
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iE|._
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=

<

| 5
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Fa3
A

5 -n

i

WHEN <14k THEN 2

END CASE

WHEN <14F2] THEN A& &%-1
WHEN <14F2] THEN A& &-2

CASE 22 {3 719

CASE %3

3.3. CASE

¥ XASH2Z CASE &

)
!

<+
ol
akl

i
ol
o

=
oF
X0
i
o3

ok

=
10

1[N

—_

ol
Ok
ﬁo

ELSE check_grade(employee_num)

WHEN A" THEN pay_bonus_a(employee num)
END CASE

WHEN *"B® THEN pay_bonus_b(employee num)
WHEN *"C® THEN pay_bonus_c(employee_ num)
WHEN *"D® THEN pay_bonus_d(employee num)
WHEN "E® THEN pay_bonus_e(employee_ num)

Ct22 CASE &9 oflo|Ct.
CASE employee_grade

UL 2HeF AFEXIF ELSE

A
e

0| gl 2™ thPSM

oll

OE AE

A EH
— 1

%<0| CASE =0 M ELSE 22

[ ool M &2

o
-

b2 A7 o2 X2

o2l &

o

[

__OL

ol

]

o2 Ao

m
-

ol
o

<+
ol
ild]

=X
10

<

ol
Zl
{0

==
110

1

CASE

B
%0

WHEN %712 THEN 2
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WHEN Z712] THEN 23 &-2
WHEN Z74] THEN A& %F-n
END CASE:

CtE2 TS E8st= CASE =2 of|o|T},

DECLARE
value PLS INTEGER := O;
result VARCHAR2(10);
BEGIN
CASE
WHEN value = 0 THEN result := “true”;
WHEN value '= 0 THEN result = "false";
END CASE;
DBMS_OUTPUT.PUT_LINE(C “Is the value Zero? * || result );
END;
/

LOOP E2 Ct3 1 0| M|l 7HX| EEE x| §tCt.

SEl oY

=& LOOP =&l BtE 8 A £56t= LOOP =0|Ct,
FOR-LOOP THE BHE & U= LOOP 0|t
WHILE-LOOP THE FHEY &+ A= LOOP =O0| Lt

LOOP =2 FZ EXIT 21 A&5IH A=l

3.4.1. k&= LOOP &

Ck2 LOOP 22 LOOP2 END LOOP AtO|0f MM = EE2S HH=aiA

—

02
o
0

A
e

END LOOP;
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EXIT 22| A2
EXIT 22 AI2E Ij LOOP 22| L§ 20 A EXITS THtH

FOlE EXIT 20| gl2™ LOOP &2 F5ts] gt

w2t CHs of @f 20| IF 238 EXIT 22 & Al85HH sl g =14 2 2H5st= 29 LOOPE A Lt
LEEXNZE + UL
LOOP

v_order := v_order + 1;

IF v_order > 9 THEN

EXIT;

END IF;

END LOOP;

IF 22} EXIT 28 &) Al25t= CHAIO| EXIT WHEN 28 AF25tH AR st A S = mf 7HX| EXIT
=1

EXIT WHEN Z=714);

IF %712 THEN
EXIT;
END IF;

CHS 2 EXIT WHEN 29| o o[},

LOOP
v_order := v_order + 1;
EXIT WHEN v_order > 9;
END LOOP;

=
glol=2] A=
LOOP 20| AIZ5t7] Zo LOOP 2 /0l 3028 2% 4 ULt of & S0f of2f et 20| o 20| Feo
= Z 201 EXIT 20 20122 YAISH0] 0{2f 7§ LOOP 2 B0l MHLIS 4 Tk
<<LOOP_OUT>>
LOOP
<<LOOP_IN>>
LOOP
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v_order := v_order + 1;

EXIT LOOP_OUT WHEN v_order > 9; ... @ ...
END LOOP LOOP_IN;

END LOOP LOOP_OUT; ... ® ...

@ LOOP =9 =710| 8= & 20| s S&lCt.

® 5 7H2] LOOP 20 M A0 N Lt2} LOOP & 22 SQ

,_
e
0]
|0
HU
=l
o
_gk
o

3.4.2. FOR-LOOP 2

FOR-LOOP 2 dd =5 Falldl £ U3 Et=st1 o 2 Z20| AHESH FOR-LOOP =22 SQL =&
Lf £0f gt= FI2E (loop_counter)E 7tA 10 JOIA L™ T +~Et2 LOOP =2 g5 = QUCt.

FOR loop_counter IN low_bound..high_bound LOOP

YT

END LOOP;

) Ay

loop_counter Yot o2 HLeF ALESHT A A0 WREH 2 M5ty i 20 BAIH
oz MAHE HQIJt QT loop_counterE 2 & U= HP= FOR-LOOP &
of L Folct

low_bound, high_bound [LOOP =2| H<?|E X|FetCt. T2 At 445 ALZetCt L HFEA| =
AAard Ees o, A Y2 HEE £ A U2 AS AEE £
oIC}

L2 2 FOR-LOOP = 2| of Of Cf.

FOR box_num IN 1..100 LOOP
box_weight := box_num * 10;
END LOOP;

2| olo| M 2 X0[ loop_counter= box_num H 42 FC|5t11, low_bound®t high_bound= 1FE{ A| &5t
O 1000 ==& M7kX| g+ 14 SIHAIZ|H LOOP &2 Y= ST} low_bound2t high_bound= BH=A|

=
A e 2R gl

n

DECLARE
low_value BINARY_INTEGER := 10;
high_value BINARY_INTEGER := 50;
box_weight NUMBER;

BEGIN

H3E Mol 7= 47



FOR box_num IN
box_weight :=
END LOOP;
END;

low_value.
box _num * 10;

JW =z

M= AASXZt 2 Foi 4218

DECLARE
box_num VARCHAR2(255);
BEGIN
box_num := "BOX_A";
FOR box_num IN 1..100 LOOP
——o] FEoJx box_num

M loop_counter2} SYst0|ES Zt= H,E MASH

-high_value LOOP

L

SEi2HH, CHS ol 2t Z0] FOR-LOOP
O

of
s A pherh

OII

oop_counterd| o|sf &

loop_counter©|t}.

INSERT INTO BOX_INFO (ID) VALUES (box_num);

END LOOP;
--0|

END;

REVERSE 0f|2f01 Al

FOR LOOP 2 2t0| M REVERSE 0| 2H E At
ASIHAM LOOP 2 = 35HA =Cf.

AE EH

ro

Ci=at 2ot

FOR loop_counter IN REVERSE low_bound. .

SH =
Ay E

END LOOP;

OFOF REVERSE 0| 201 & A2
MZ LOOP E& 8 st} tf
21} A .10] thPSM Z 2

Jd2 02 E

C}2 &2 REVERSE 0| 20| £ A}
FOR box_num IN REVERSE 1..100 LOOP

box_weight :=
END LOOP;

box_num * 10;

@l o0 A 250[ 1000l M Al A5 A 10 =2

F-Ho 4 box_nume VARCHAR2 HolE| E}Qle] ®iZ=o|r

5tX| 2= A EHH low_bound2} high_bound= FOR-LOOP &1} &
b, high_boundZ} low_bound2Ct HA LIQE AP
2H Al ZIC

o 7EX] 14

. W

5H loop_counterZt high_bound%| A low_boundE #

-high_bound LOOP

Zto
=

H>

2 RESERVE 0| 2F0{ 2| A}

235 FOR-LOOP 29| offo|LC}.

ZEABHCY,
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3.4.3. WHILE-LOOP &

WHILE-LOOP &2 WHILE Bt50f| L2 = =4S A LS A1t £10] TRUER! S2tof B A2
SHoz Aot =49 21t g10] TRUEZ} Ot F R0l LOOP 0| % Lt E&22 07

WHILE %312} LOOP
A&
END LOOP;

%, LOOP & AHA| 7t ZAA S E&Hetll QULCE M2tA EXIT WHEN 22 H T 2 AFSSHA| 20te &
2t LOOP =0l A it Lt 4~ QUCt,

ClE 222 Hh+ LOOP 21t St 90| 9| of o C}.

WHILE TRUE LOOP

AwE A%

END LOOP;

3.5. GOTO &

GOTO 22 & #HZ0|Lt S50f F7tt 2ol =2}t 21 SZEHE GOTO 0| Al L™ GOTO =0 HA|
El Y Oo|S2 HOtM oslE AHZOILI SE2E MO E o|F¢etCf. AR T2 AN et= Hel
LABEL £0| GOTO 22CtHX & 4 Tt

A5t Y 2 Ch=2f &0t

GOTO lable;

IF 20|Lt LOOP 22| LR M 2F 2 7|tz dFHME MO #+X0A GOTO 22 AHEE M7} UX|
2H GOTO =2 Ate e ol = 52t 22 o7t ER5I0H o & S0 HHEd V*OI IF 20|L} LOOP &
o Z7teZ +7l€rE A2 Mot ez F9|ofof StCt

BEGIN
GOTO inner_loop;
FOR x IN 1..100 LOOP
<<inner_loop>>
EXIT WHEN x > 50;

END LOOP;
END;
EotIF =2 SUAMEHEIFZ WFE 270tk A 5180HA @2H, 2/ F =52 sdste
W =52 SU2E 7cts Ax SHA §C B2 2 o2 X2 FEIOM 2 S522 &
AT 585t =t

Zi0]

H3E Mol 7= 49



3.6. EXIT &=

EXIT 22 LOOP 22| W&o ArEstH XA S Zghsta QU
LOOP =0 goj22 24 & A7 =0l EXIT =0 H o522 ™
HLtE 4 UL

EXIT 20 208 SAlsts 42 th=2t 0.

EXIT [#l°]E];

CHE2 80| =2 AHE5tH F 712 LOOP =& SA|0] tihA Lt += of|ofC.

BEGIN
<<outer>>
FOR out_index IN 1..100 LOOP
<<inner>>
FOR inner_index IN 1..1000 LOOP
IF inner_index > out index THEN
EXIT outer;
END IF;
END LOOP inner;
END LOOP outer;

ol MAlgh =AM S ZHESH=A| =l etit 27

3.7.NULL &

NULL 22 Z2 00| SAZOE 24X Z= o3 Y LUSHA gt

rr

Cf.

= st
HdstHA HAESE NULL 222 CiA|SH=s & ?2tE NULL =2 I =785t

DECLARE
tmp_current_guest BINARY_INTEGER;
tmp_max_guest BINARY_INTEGER;

PROCEDURE raise_guest_max (current_guest BINARY_INTEGER) IS
BEGIN
NULL ;
END;
BEGIN
SELECT current_guest, max_guest
INTO tmp_current_guest, tmp_max_guest

= LOOP ZO0i|A] it Lt
HAlstH o 74 2] LOOP

-

O'ELEEg

AN
T M [y
z=2 SAo

=

H

=

2 o ME Z282| LIS LAH2E NULL E22 LHAISIAHLL = MO 18
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3.8.

FROM guest WHERE local = “SEOUL";

IF tmp_current_guest > tmp_max_guest THEN
raise_guest_max (tmp_current_guest);

ELSE
NULL;
END IF;
END;
HANOZ A BO| BEA WRE FL(F0IS2S AHSSHE ZR)0IE CHE I 20| NULL 28 A8 E
4+ qlck.
BEGIN

FOR x IN 1..100 LOOP
<<inner_loop>>
NULL ;
END LOOP;
END;

CONTINUE £

CONTINUE 22 LOOP LHO|l M i & LOOPE AL{ ¥ 1 CtS LOOPZ Rl&i &t mf AL EICH LOOPE 2
st X EZZ0AM HE LOOPE £85I X| 222 A CONTINUE ES A

o

i
min

o CHS o} 2ot
DECLARE
x pls_integer := 0;
BEGIN
for in 1..100 loop
f mod(i,2) = 0 then
continue;
END IF;
X =X + 1;
END LOOP;
END;

CONTINUE WHEN = A

mjo
>
00
ol
o

o
0
rot
[P

N

F =1t CONTINUE =2 &} AtE3dt= Of &0l CONTINUE WHEN &
LEH ol & LOOPE AU 11 Ct=E LOOPE A&l e 4~ QLY.

CONTINUE WHEN ZAA;

H3E Mol =



I
ro
o
o
0
o
I
r

ol gt

IF =214 THEN
CONTINUE;

END IF;

CHS 2 CONTINUE WHEN £9] 60|},

DECLARE
X pls_integer := 0;
BEGIN
for 1 in 1..100 loop
CONTINUE WHEN mod(i,2) = 0;
X 1= X + 1i;
END LOOP;
END;
gHl0|= AlS
Y9I LOOPZ Sot& & 9l

LOOP =0 #0|=0| He|= A<0]= CONTINUE 0| 80|52 HA|st

Ct.
== BAlsts YE2 st 2

CONTINUE =0i & 0]

CONTINUE [#l°]Z];

CtE2 80 S S AFE5H0 inner LOOPE AN L2}t outer LOOPZE =07t= Of| O| T

BEGIN
<<outer>>
FOR out_index IN 1..100 LOOP

<<inner>>
FOR inner_index IN 1..1000 LOOP
IF inner_index > out_index THEN

CONTINUE outer;

END IF;
END LOOP inner;

END LOOP outer;
END;
CONTINUE == sd35t7| ™ol MAlst =4 = 420l = inner
LOOPS| C}Z iterationO| Ot outer LOOPS| Ct
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M4 =g E

=2 UM = thPSMO| M XM Sot= 24 FE Q| 2= Bt 2 2 =8 I et

4.1. I

=gt Ete(composite type)O| 2t tbPSMO| A S5t= AZ2F EF Q] Fefo|Th LRl T2 2 21012
TZ2A 0 s oK, O /= e 20

e Z 2 M(collection) EtQl: B 0| = (nested table), 2/ =l A Ef| 0| = (indexed by table), Hi & (varray)

e 2| T =(record)

Eefd HOOM AFEst= HIEO| Lt

[
o
Z

=
u
N

ro

m

L o

o

W

rr

4

0z

FO
>

10

I

ik

=1

Inl

e

rz

1zt
re
|

tbPSMO| A X[l st= ZM ErRlof = M ZEX[7F UTE. 5, B0l &, eI A B[O| &, e 1 HfEO|

4.2.1. Elo|2

Ellol=

I7IX| 2 ol A g

= o,
T AUCH F, 0 L9 OHF

Ho|lE2o FMRA= A ZH2 EIQ 2 JHX|H, REF CURSORE A 2|5t 2 E EFQI0| & 4= UL}

TYPE name 1S TABLE OF type [NOT NULL];

o| =7\

ol

HOIE2 =7|3l2ts 2HE S AXIA =0, o]l UHE S HXIX £2 HaL= S NULLE 7HKH, #4882
A2 EXSHK] LA ECH ook 27|51 K| 42 HO| S0 2 A2 COLLECTION_IS_NULL 0| 2| 4f
20| 2 BiCY,

—

Elojl2& =7|=tst

rr

YY 2 =1 2
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DECLARE

TYPE kind_tab IS TABLE OF VARCHAR2(10) NOT NULL;

kinds kind_tab;
BEGIN

kinds := kind_tab("math®, “physics®, “history®, “science”);
END;

ElojS22] Fda

Blolge Hth 2719| ol g7| 20| £7] o2 Fofzl TH LTt #M A
BHO B| 0] 20] A NOT NULL M 2FE710] 92 Z2 NULLE THR4AE ABE 4 9

DECLARE
TYPE kind_tab IS TABLE OF VARCHAR2(10);

kinds kind_tab := kind_tab("math®, NULL, “history®, “science®);

BEGIN

NULL ;
END;
HOlS2 F#dR4ac ste SEANQ HaME Atsd + UA2H, di" Hao g
ot & = Tts St
Ol € =™ Ctat & ot
DECLARE

TYPE class_tab IS TABLE OF VARCHAR2(10);

classes class_tab := class_tab("math®", "physics®, "science");
BEGIN

classes(3) := "history";

IF classes(1) IS NULL THEN

DBMS_OUTPUT.PUT_LINE("1 hate this class");

END IF;

DBMS_OUTPUT.PUT_LINE(classes(3) || " is my favorite class”®);
END;
/

history is my favorite class

PSM completed

Hol22 a8 HISH| RIHM = B2 £0| ALE5H OF Bt
table_name(index)

index0Of = 1 ~ 2731 - 1At0[ 2] gfRtS ALE

et
+
£0
o

mjo

CH

{Ct.

M

e
+

£0

20|17t =

54 Tibero tbPSM QHLHA{



MULTISET Q1AkK}

BHOo|E HENO HH40|= MULTISET HAXIS] ZHE CHYE &
INTERSECT, EXCEPT Al Z}X| 7+ QUC}.

UNION2 MULTISET S &Kl £ EO|2 2 M &L &2 W 55449

ot ZF=rCf. g& O MHHEE g2 27
£ QICH ALLZY DISTINCTY £ 7}X| SM0| Qlon, ALL SN2 =25 = 2 MAHSHA Le=ct. gt
DISTINCT M2 S5E = 42 MASICHL 82 FX 22o™ ALLY 20| St

DECLARE

TYPE kind_tab IS TABLE OF NUMBER;
tabl kind_tab := kind_tab(1,2,3);
tab2 kind_tab := kind_tab(1,4,5);
result kind_ tab;

BEGIN

result := tabl MULTISET UNION ALL tab2;
END;

MULTISET UNION 0i| 2|3l tab1 2} tah22| 74 2 50| X A result | 0| S0l
2 S=atS MG 0L O EI0lE£2 1,2,3,1, 4,52 A ) 7+ RL8 2

DECLARE

TYPE kind_tab IS TABLE OF NUMBER;
tabl kind_tab := kind_tab(1,2,3);
tab2 kind_tab := kind_tab(1,4,5);
result kind_tab;

BEGIN

result := tabl MULTISET UNION tab2;
END;

ALL =2 DISTINCT S8 S AtE5tXA| 42 42 9 oA 2 ALL S8 1t S St SZHEHCE. result O] £
21,231,452 64 7 FELE Z=L0t

DECLARE

TYPE kind_tab IS TABLE OF NUMBER;
tabl kind_tab := kind_tab(1,2,3);
tab2 kind_tab := kind_tab(1,4,5);
result kind_ tab;

BEGIN

result := tabl MULTISET UNION DISTINCT tab2;
END;

DISTINCT M & ALE8 Z MULTISET HAHAtS] Ao SFE a4
=21,2,3 4,59 A #+ERAE H=rt

INTERSECT= MULTISET & &HALQ| & H|O| 2 AfO|0f| &= ++4
ESsMoz AASE 4 QLCHA

—

A
StA| Bf=Ct. BHH DISTINCT 58 2 S55 = 4= M7 ettt 84

hl — HAE

2
LLZ} DISTINCTS| & 7tX| 40| =2
%

H4+d S8t EIY 55



DECLARE

TYPE kind_tab IS TABLE OF NUMBER;

tabl kind_tab := kind_tab(1,1,2,3);

tab2 kind_tab := kind_tab(1,1,2,4);

result kind_ tab;
BEGIN

result := tabl MULTISET INTERSECT ALL tab2;
END;

MULTISET INTERSECT o 2/sli tab12} tab22| +48 2 = 1924 E B0} result H O] S0
MYELCH M2 ALLOIEZ S55t2 M AHSHK| &0t Ol HO|E21,1,29 Ml 7 82 AE Z=Ct

B>
muin
o
oK
ofm
il

DECLARE
TYPE kind_tab IS TABLE OF NUMBER;
tabl kind_tab := kind_tab(1,1,2,3);
tab2 kind_tab := kind_tab(1,1,2,4);
result kind_tab;
BEGIN
result := tabl MULTISET INTERSECT tab2;
END;

ALL 22 DISTINCT M S MB35 242 A2 2 oA o ALL M1t SY5HA STt result Bl 0] &
=1,1,29 A 7§ LS H=Ch

DECLARE

TYPE kind_tab IS TABLE OF NUMBER;

tabl kind_tab := kind_tab(1,1,2,3);

tab2 kind_tab := kind_tab(1,1,2,4);

result kind_tab;
BEGIN

result := tabl MULTISET INTERSECT DISTINCT tab2;
END;

DISTINCT g & AFS St 2 MULTISET @AKol 20 M S5 1824 = M AHE L result B O
7

o
221,29 FM FEdRLE A=t

EXCEPT= MULTISET H&HALS| 2F B0 S0 = UALTM FH HO|E0 = U= +H2LE &0t ECL 5
SO HMH {RE M2 AYE 4 QCh ALLY DISTINCTS F 7K S440] USH, ALL M2 5
S| = S MASHA Ze=Ct UHH DISTINCT SM2 85 = 442 MASICHL S8M8 FX Z22H ALL

1t 20| S A THE.

DECLARE
TYPE kind_tab IS TABLE OF NUMBER;
tabl kind_tab := kind_tab(1,2,3,3);
tab2 kind_tab := kind_tab(1,2,4,5);
result kind_tab;

BEGIN

Tibero thPSM HLHA{



result := tabl MULTISET EXCEPT ALL tab2;
END;

MULTISET EXCEPT Of 95l tab129| 714 R 20| A tab22| #8424+ OtH gk
SECH SMS ALLO|EE S5g+2 M 7HotK| Lot Ol HIO|22 3,32 F 7 #+84AE =Lt

DECLARE
TYPE kind_tab IS TABLE OF NUMBER;
tabl kind_tab := kind_tab(1,2,3,3);
tab2 kind_tab := kind_tab(1,2,4,5);
result kind_tab;

BEGIN
result := tabl MULTISET EXCEPT tab2;

END;

ALL £2 DISTINCT 9/\4% ArESHA 42 E 2 9 oA 2 ALL S8 2t S5 SEetth result B 0] =
23,32 T L8 #=0h

DECLARE

TYPE kind_tab IS TABLE OF NUMBER;
tabl kind_tab := kind_tab(1,2,3,3);
tab2 kind_tab := kind_tab(1,2,4,5);
result kind_ tab;

BEGIN

result := tabl MULTISET EXCEPT DISTINCT tab2;
END;

[

DISTINCT g & AFS St 2 MULTISET @AKol 20 M S5E 1824 = M AHE L result H O
7

4.2.2. °._I'=—*I¢ El0|=

Ir J”

E=ine}

L HO[E2 7|2 20| M Fd24E A= HOIS0|E
= = A2 S 0|85t eIYAZE HIetrt. QIE A
(]

A9 Fedead d2E Hol= XA
TERGER, VARCHAR2, STRING, LONG E}2/0|0{ O}

|- i R |
HOlE29 w924 = PLS_INTEGER, BINARY_IN

tbPSMOI A IH A B0l =S Hste YY 2 st 20

TYPE index_tablel OF PLS_INTEGER [NOT NULL] INDEX BY PLS_INTEGER;
TYPE index_tablel OF VARCHAR2(10) INDEX BY STRING(1);

ol 22 Motg o 2of 3710 X BH0] girt QA B0 2O 7| AH AT} SASHH HYE
J1ofl 248 AelsHs 29 0| 20l HHE DR S7H5HX Qe HR0] o1 A7) 2 ABE Fl0] &
2 Heshs AP oY A Bl0| 20| 27| Stk Lk,
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DECLARE
TYPE kind_tab IS TABLE OF NUMBER INDEX BY VARCHAR2(10);
fruit_table kind tab; -- 34 7|5 HolE, duAis= 3y
BEGIN
fruit_table(Tapple®):=
fruit_table("orange®):= 100;
fruit_table("strawberry®):= 35;
fruit_table("pineapple®):= 80;
fruit_table("watermelon®):= 20;

END;
/
od
4.2.3. Hf
HHRIS B 0|2t o] MQIEH m) Z0|o| M BHO| QUCk TF2ph MO1E o BIEA| 20| S XFsHoF sict 1
210 247t0| PYRAE BY HASHOR XS, TYRAN Y G0l = QY AZ Bt
MY e 2E 24 RATLMEZ SUBHERI0|0{0} BT REF CURSORE X9/t 2 E Efelo] © 4 it
CEHUS THRA EFROE e Y S MR 4 it

HE 2 =7|stet= b S AXA ==, of b8 s HXIX| &

I o4
T EMSHA A ElTh. Bhek ET[StE| X A2 HEo § 2 E

DECLARE

TYPE class_arr IS VARRAY(10) OF VARCHAR2(10) NOT NULL;

classes class_arr;
BEGIN

classes := class_arr("math", "physics®, "history®, "science®);
END;

2 H4 e SHANULLE 7HRH, E A
2 COLLECTION_IS_NULL 0| 2| A&t0|

HiE = doiet o X get o7t 49 2(Of 20|t B[22, 2T[otE| X 2 LIHA| fdR4s &
M otX| §= 240] =lCh 2hef =7|3tE K] g2 g 240 2 & F0= BEYOND_SUBSCRIPT 0| 2|
SEO| Y BTE DHOF HE O A NOT NULL M 2f 2 210] & H R0 = NULLE #TH 242 AFEE + U
Ct
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DECLARE

TYPE class_arr 1S VARRAY(5) OF VARCHAR2(10);

classes class_arr := class_arr("math®, NULL, "science-);
BEGIN
NULL ;
END;
O T QAL StLS SRMQ HAXY ALBY 4 ASH, siT Hao| ghs FEE 4 /ot E5
R = 7Hs St
Ol € =™ Ct3ut &2t
DECLARE
TYPE class_arr 1S VARRAY(10) OF VARCHAR2(10);
classes class_arr := class_arr("math", "physics®, "art®);
BEGIN
classes(3) := "history";
IF classes(1) IS NULL THEN
DBMS_OUTPUT.PUT_LINE("1 hate this class");
END IF;
DBMS_OUTPUT.PUT_LINE(classes(3) || " is my favorite class”®);
END;
/
history is my favorite class
PSM completed
el L 2a8 FESH| i M= TS 20] ALS 5l OF SHrt,
varray_name(index)
index0Of = 1 ~ 2731 - 1AL0[ 2] g{RtS ALEE 4 UL}
il
HiE 2 IS NULL S L&A S 2 AMKIEE AFS S 4 UCH A H w2 22 LEREOl Hlw A L2
=7ts35tot
H2llA{ SIAOQL iT
4.2.4. =M =9 AN
tbPSM=2 Z M EfY S £ 1 HSHA A5 ?Ioi 22 gttt ZHAIXME M S Bt
7 olE 4y
M e EXISTS ZNH et S thetgls 2=t

H4+g S8t Ergd
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COUNT
LIMIT
FIRST, LAST

PRIOR, NEXT
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ZHAKA EXTEND DT A=
TRIM

DELETE

t= A< COLLECTION_IS_NULL 0| 2|
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EXISTS &=

EXISTS &<+ = n-Huf 24249

n-
olaf 2ta 4 Uck

T 0{ £ 5 TRUE, FALSEZ tet3tet. 0| 4+2 DELETE Z 2 A| & 0f

P

CtE2 EXISTS &2 of| 0| T,

DECLARE

TYPE sunday_tab IS TABLE OF PLS_INTEGER;

my_sunday sunday_tab := sunday_tab(2, 9, 16, 23, 30);
BEGIN

IF my_sunday.EXISTS(2) THEN
DBMS_OUTPUT.PUT_LINE("Second sunday is * || my_sunday(2));

END IF;

my_sunday -DELETE(2);

IF my_sunday.EXISTS(2) = false THEN
DBMS_OUTPUT.PUT("Second sunday is disappeared....");
DBMS_OUTPUT.PUT_LINE(® because of work®);

END IF;

IF my_sunday.EXISTS(10) = false THEN
DBMS_OUTPUT.PUT_LINE(*Only 4 or 5 weeks in a month®);

END IF;

END;

/

Second sunday is 9

Second sunday is disappeared.... because of work
Only 4 or 5 weeks in a month

PSM completed
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COUNT &= Z3Wd Ha9 Fd 4 /45 BHetetnt. O] €42 DELETE Z&{A|X0f| olsf Hatd o

CHS 2 COUNT 49| of|o|C}.

DECLARE
TYPE sunday_tab 1S TABLE OF PLS_ INTEGER;
my_sunday sunday_tab := sunday_tab(2, 9, 16, 23, 30);
BEGIN
DBMS_OUTPUT.PUT_LINE(my_sunday .COUNT);
my_sunday.DELETE(2);
DBMS_OUTPUT.PUT_LINE(my_sunday .COUNT);
END;
/
5
4

PSM completed

LIMIT g

LIMIT &= Z=E EFQIOf Mef ghets| = g0] THED,

ZUM Bt ol

Elo|S, A HOIE |+

H & Hi 2 S

CHE2 LIMIT g 4-2f o o] T},

DECLARE
TYPE sunday_tab IS TABLE OF PLS_INTEGER;
TYPE monday_arr IS VARRAY(7) OF PLS_INTEGER;
my_sunday sunday_tab := sunday_tab(2, 9, 16, 23, 30);
my_monday monday_arr := monday_arr(3, 10, 17, 24, 31);
BEGIN
DBMS_OUTPUT.PUT_LINE("Limit of table = * || my_sunday.-LIMIT);
DBMS_OUTPUT.PUT_LINE("Limit of varrary = ° || my_monday.-LIMIT);
END;
/
Limit of table =
Limit of varrary = 7

PSM completed
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ook

FIRST, LAST &=

FIRST &= & HM #2409 QIH A S dhetstll, LAST &= RHAS g 249 M AS

Ct. O] g+2 DELETE ZHAIXO| Qalf Eetd 4 UL,

FIRST, LAST &= Z 3™ Bt et Bhetk| = gto| CHELY,

ZM EY) o=
QA Elol g _ FIRST 8t4: 71R 22 7| 74S 2H= E|0| = S utatatc}
— LAST & 7td =2 7|4t2 4= H 0|23 dtatettt
< _FIRST &4 8t4F 12 vratsic)
— LAST &4 &4 COUNT &40 &2 gt Bhatsht
CHS 2 FIRST, LAST & 49| of 0| C}.
DECLARE

TYPE sunday_tab 1S TABLE OF PLS_ INTEGER;
my_sunday sunday_tab := sunday_tab(2, 9, 16, 23, 30);
BEGIN
DBMS_OUTPUT.PUT_LINE("First sunday is " || my_sunday.FIRST()):
DBMS_OUTPUT.PUT_LINE("Last sunday is " || my_sunday.LAST(Q));
my_sunday .DELETE(1) ;
DBMS_OUTPUT.PUT_LINE("First sunday is " || my_sunday.FIRST(Q));
END;
/
First sunday is 1
Last sunday is 5
First sunday is 2

PSM completed

PRIOR, NEXT g+

PRIOR B4 n-#ij T4 R40| HEZ Q0| T4 24 QI AS BHE6tD, NEXT B4 n-#il 7484
O HIZ CHS Ol AR A QI A SHEHBICE M EfY 5 ol 227130 &

nel %2 EXTEND, TRIM, DELETE Z2{A|X0f 2|3} ZatE 4 QICh n2l Z4ol [iet 2t g4 bl

240| Ct5 1} 20| CHEL,

I AMof I2F PRIOR,
ol el gt Hlwe of Faff & C
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g n| &k e a4
PRIOR n<1 NULL

LASTECH 2 82 S LAST &40 gt dhatstrt
NEXT n<1 1

LASTECI 2 4% NULL

CH= 2 PRIOR, NEXT &42| 0f O|C}.

DECLARE

TYPE sunday_tab 1S TABLE OF PLS_ INTEGER;

my_sunday sunday_tab := sunday_tab(2, 9, 16, 23, 30);
BEGIN

DBMS_OUTPUT.PUT_LINE("First sunday is " || my_sunday.PRIOR(2));

DBMS_OUTPUT.PUT_LINE("Last sunday is "
my_sunday.DELETE(2);
DBMS_OUTPUT.PUT_LINE("First sunday is " || my_sunday-NEXT(1));

END;

/

First sunday is 1

Last sunday is 2

|1 my_sunday.-NEXT(1));

First sunday is 3

PSM completed

EXTEND Z2{A|X{

EXTEND ZH AN = BH|O|SO|Lt H{E 2l 27| E =2(7] fdh AtE S,

Atgst= W 2 Chaah 20| Ml ZHXI1 7 QUL

g oY

EXTEND S| NULL 8 R A E F IS
EXTEND(n) nZl 2 NULL 18 R A E FI}6tC
EXTEND(m, n) nHA FEd2AE m7i FIHetCt

CH2 2 EXTENT Z2{A| A Q] of 0|}

DECLARE

TYPE sunday_tab 1S TABLE OF PLS_ INTEGER;

my_sunday sunday_tab := sunday_tab(2, 9, 16, 23, 30);
BEGIN

DBMS_OUTPUT.PUT_LINE("Before extend = * || my_sunday.COUNT);
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my_sunday.-EXTEND(4, 2);
DBMS_OUTPUT.PUT_LINE("After extend = ° || my_sunday.COUNT);
END;
/
Before extend = 5
After extend = 9

PSM completed

TRIM Z2A|X

TRIM ZH AN = H{EO|LLE|0] =2 37| & £0[7] 2ol AAS =Lt

AtEste W S ChE 1 20| & ZHX1 7t QUL

4 oY

TRIM FOlM & StLte| +E A S M7ttt
TRIM(n) FOIMFE n7ie] 14 24 S M AT,

oteF nel 37|17+ 2 A0l = SUBSCRIPT_BEYOND_ COUNT 0| 2| A&t0| 2
o

rot

L

CHS 2 TRIM Z2{ A X Q| of O| T},

DECLARE
TYPE sunday_tab IS TABLE OF PLS_INTEGER;
my_sunday sunday_ tab := sunday_tab(2, 9, 16, 23, 30);
BEGIN
DBMS_OUTPUT.PUT_LINE("Before trim = * || my_sunday.COUNT);
my_sunday -TRIM(2) ;
DBMS_OUTPUT.PUT_LINE("After trim = * || my_sunday.COUNT);
END;
/
Before trim = 5
After trim = 3

PSM completed

DELETE Z2{A|X{
DELETE ZefAlX = S8 Y A0 15 RAS MASIAL HA F+d2AS MAH| 2l AHEE L.

ArE St

rir

Y2 st

HO[ Al ZEX| ZF UE

mN
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9 oY
DELETE A T 2AE M et
DELETE(n) — HlO|E: ElO| 201 M nHM 2 2AE M AHSHCL
— QIElA HO|&: 7|20 nQ!l #tS M 7 etct.
DELETE(m, n) HO|S = QE A HO|SOM mBH n7tX[2 24 2AE XA et
mO| nZ2Ct ALt mit n & StLt2tE NULLO|™ Of i 8 gt M A4 = K| &2=C}.

CI2 2 DELETE Z2{A|X{ Q| of 0|},
DECLARE

TYPE sunday tab 1S TABLE OF PLS_INTEGER;

my_sunday sunday tab := sunday_tab(2, 9, 16, 23, 30);
BEGIN

my_sunday.delete(2, 4);

IF my_ sunday.EXISTS(2) THEN

DBMS_OUTPUT.PUT_LINE("Second sunday is " || my_sunday(2));

END IF;
END;
/
PSM completed

=
ZEM EFQ ot A E o2 A& FalstH oS 2Lt
ol &=t H x=A
COLLECTION_IS_NULL T3t K| 2 M H0| 2ot 87
NO_DATA_FOUND DELETE ZHA[ X0 2o MAHE Fd2a0 25t BF £
= QEI A HO| S0 EXSHX| = ol 2= 82

SUBSCRIPT_BEYOND_COUNT  |QIEIAT AH A0 Jf4Z Xt 422 TR E 2
SUBSCRIPT_OUSIDE_LIMIT CIMIATLSE HRE Bt ESR
VALUE_ERROR QIE AT NULLO|ALE =Xte] HEf 2 Het0| ot E[= 2
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IS
RECORD (fieldl fieldl_type[, field2 field2_type...]1)

Li 2 S0 M %ROWTYPE
rec name

I

HEZEE= FZ HO|EH 0|~ HO| =

TYPE

oll

dAd SAlOf B 227 &

o3
<+
oll
ol

—_

od
ok
T
ol

totL et 5=, 5

u]
[

18 o7&

5

e Y ZE= NULLS
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ol
A
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1o

“POP*
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ics WHERE k
itle)

info.t

1C

fo FROM mus

in
(mus

%ROWTYPE

ICS

fo musi

FC}.
in

H OF

SELECT * INTO music
DBMS_OUTPUT . PUT_LINE

music

BEGIN

CtE2 g 2= 1o ofj ol

DECLARE
END

2| DML

by

ol

E}

1]
H

4.4. 94

HZE=HOIE2 222 FA
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ey ot
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insert__record

INSERT @ qualified_name }—»CVALUES)——{ record_type_ variable }—»

update_setrow

—»CUPDATEH qualified_name @ @ e record_type_variable}—»

record__type_ variable

identifier

identifier

identifier

o Of X

create table student (id varchar(16), name varchar(16), grade varchar(2));

declare
new_student student%rowtype;
modify_student student%rowtype;

begin
/* 18hd S sjsh x/
new_student. id = "00000001";
new_student.name = "studentnamel”;
new_student.grade = T1%;

insert into student values new_student;
commit;

/> S A7 xS

modify_student.id = "00000001";

modify_student._name = "studentnamel®;

modify_ student.grade 2% ;

update student set row = modify_student where

commit;
end;

select * from student;

00000001 studentnamel 2

1 row selected.

modify_student.id;
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5.1. 7L

ME Z2I20 A%o| 25 BUH Y M2 Z2IYS SE5 SIFELE 200 AHL A%
ElCh ME T2 &4 0[S 7O otH, ME Z20H oM £ CHE ME T2 S &
% Arh

MeZzaHdgo|g8soRM P8 4 s FEL ol 2o

o (modularity)

JsHE Zztol mER 225l TR IMS AN E 4 UCL 0B 252 255t 250/ E 45 Y

o
I1H2 E% T UL
o M AtE - (reusability), 22| 2| H 2| (maintainability)

IS8 URE 6t= o3 T2 20| AM i
CTHAFE A 2 22| 9| H 2|4 (maintainability)S /0| 517| =

e = 2f3}(abstraction)

7150 20H M2 =208 LfF S HEsiHete Z2 0 MAof &S FA =0 5, 2IHE 0|
20 Hetot e X871 = X =T

S L

ME Z2H2 A gL ghet of 20f w2t Z2{ Al X (procedure) 2t 4= (function) 2 = & C}.

5.2.1. Z3{A|X
ZHAIR = &4 b T2 gHelgtol gict,

AN E M

Hs& ME =233 69



[CREATE [OR REPLACE]] PROCEDURE ZHA|A_o|% [z, Z&vE]1)]
[AUTHID {DEFINER | CURRENT_USER}] {AS | IS}
[PRAGMA AUTONOMOUS_TRANSACTION;]

[Hd5]
BEGIN
[2%]
[elel = e5]
END;
ZHAXANE= et 7 of ¢ mEtRHE JHE 4 UM, 7 7 oj ¢ WENHE = 4% 2 WEth|H e
ZOH,)ZE =25t AtSetot.
ZHAIX_O0|E SYTH0IFE 2= Z2{AIXN Tt o0 EXSt= Z 20l = ORREPLACE 0| & & &4
S ZRIAKE MHE 4 Ct EBH SYSH 0|52 2 ZR|AIXItol0| EXSHE E P AN
HWE2 MEA &de ZHAM WE22 A=
ChE2 M2 23 §2E EMP HIO| 20| 4st= = A|XO|Ct,
CREATE OR REPLACE PROCEDURE NEW_EMP (ename VARCHAR2, deptno NUMBER) ... @ ...
1S
salary NUMBER;
deptno_not_found EXCEPTION;
BEGIN
IF deptno = 5 THEN
salary := 30000;
ELSIF deptno = 6 THEN
salary := 35000;
ELSE
RAISE deptno_not_found; @ ..
END IF;
INSERT INTO EMP (ENAME, SALARY, DEPTNO) @ ..
VALUES (ename, salary, deptno);
EXCEPTION
WHEN deptno_not_found THEN
-— Report Unknown Deptno
ROLLBACK; @ ..
END NEW_EMP;
® F 709 UH Tietn|e & 2=t
@ = E BN HSO| Met S5 (salary)2 285t ek o2 o dl £AM HETFOLLH of 2 &d&s
UAZITH ALSXIEE B0 2 &S A7 = A2 RAISE 25 0| EStCt Ol AFE X E e

=2
o
ol &2 MedFof 02| Felxof A0{OF SHEt.

® 350 2Y=H EMP HIO| 20| 22 22 & &H&l et

70 Tibero tbPSM QHHA



@ T AINE ZZFCH ZAIX £ 842 B 0FX| 240 COMMIT %= ROLLBACK 2
T StLES| EEHRMO|IA o ZHAIX|LL &H+E S &St R0 = ZE ZHA XL
of 75! E= EWMZ £l of st}

—

o1
N
N
oo
i}

ok

0o
i
Tl
i

215t

rr

=1d=5]
o H

ro

Ch= 1 &t

[CREATE [OR REPLACE]] FUNCTION &< ol& [(zEvEL[, dIE])]

RETURN "3 E}9] [AUTHID {DEFINER | CURRENT_ USER}] {AS | IS}
[PRAGMA AUTONOMOUS_TRANSACTION;]

[
BEGIN
[23+F]
RETURN WF8hzk;
[el2] Ae]
END;
RETURN = CtS0| = &42f M R0 M s T 47t vheteh £1o| O|Oo|E Et

CREATE OR REPLACE FUNCTION NEW_EMP (ename VARCHAR, deptno INT)
RETURN NUMBER 1S . @ ..

BEGIN

RETURN salary; .. O ..
EXCEPTION

END NEW_EMP;
@ grEtgtol OOl E EfRl s M A SHEt

@ RETURN 2& & E &gt

"
> 1o

brs ZH A et T2 hekgo] ATt M2t RETUN 20| BF=A] & 21 5[0 0F B,

S A2 X FaloF Bt

—

.

|27t A= R0 = ol M| F7F A& HEof| ghete gts sk, o2l Me[F7t
A =2
=
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53. AM\H =

5.3.1. uj2}o|E

aE4o| miato|E

AH mEto|E o] 32 TAAMIL SEE 1 T Ao M0, T2 A Lol A EA DiatlE S Al
2510{ & EEICH 0|0 ZHE T O] 2 H 40 Cf B A BHE BH M LECH

ZAIX QL Fof MdE H

TR O o4 &
o x| mato|Ef

X mhetile =
=r

Cf. A mt2ta|E

°
0
itd

m2jo|g
IetiE =
upeta|E 9l
i & A oherd|E

m= og
é _Ik
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T AKX S MAE
N Z=0 oM

0

4EOf2 ZeARQ o142 ME ) 0| S AN mat0|E{atn siot £ 5
=l mtatole = HAl DaloEat D st

SEE O ZHANO MEE= s EotL, teteg Il ZHANZESFH ZoE ¥
9l at2 ZHAIXMO|M AHEE ZtO[ L
A mhetn|E Q] gof oiet AAX| XZXO|Ch ZA X7t =52 Of 4 ofetn(E =
wE 29 2, Z2AIN ol S4 ofetn[Eof ofs HEEICHL ZHAXN =&
= 4 LEt0[E 2 gt €3 Tert. ol 292 EottH Bt Hets ettt
= &4 Lteth| B 2] OOl B EfIol of 2+ A e+o] LTt O O|& ErRIof Cf o M| g2 &
HASH ZA[ME ASE M A S,

5.3.2. oi2jl0|El 2=

] Al

g4 I
M= T

[

£

CtE2 4 220 o

tetO|E = T2t 20| 4702 Z=5 M Seftht 2ef Z=8 X[FotA| ReH LEE= INEER

o230t

o MO

] =20

INZ2E AN metolE el g2 THAX I SEE I T AXO0| M5t
ZHAK WO A m2tO|H = HY| ME22 ZhFEL S, g HEE & 2
Ch= SOICh ZHA AT ELH MO 7t & 2hgol Sretg mf AA mt2to|E =
MG K| et=Ct

OouT 2& ZIHAXNILEEE O AN mteto|s 7t 7HR = g2 FAIE L
ZIHAIK LHOIAM A mEt0|H = 47| MEo 2 ZhFECH J, 238 E 1
ols o ghet A Otetn|E

UCH Z AN I LD MO{7F = & 2ol ghekE o
A mretalEof M= E
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5.4.

ac M
INOUT 2= IN 2E2tOUT 2=2| Zeto|ch AH mIetn|Ho gte ZHAMIIEEE I =
S Al X0 ™ =B
ZHAX LHOIIAM A mteto|H = AL & 4 UCE ZHAX I ELED MO 7t
=& g0 vhetE of A mtetn|e e W E2 A ohetd| ol 2EE O
NOCOPY 2= AH DEt0|E 7 "A Def0|Eo| MEE I SAFEE AF ettt
NOCOPY ZE7t MAE A0 = SASHK| 411, =4+35] & X (reference) 2t 5t2
EMEZRIY SEHCE 52U 4 AUCH B OUT 2E EE INOUT ZE0
OhAtE S 4 QULCH
oy — |
S5 MA
tbPSMO| A= M2 T2 7249| 0|52 5= M (Overloading)st= A S s st &, TS0t 22 ZE 7t
X M ekz=740] ULt
o S MU WI|X| LHe| ME =2 O 0[Lt MA 0| Felg ME Z =212 ALO[O| M Bt 7HS ST
o IIZIO|E{ 2 O| FCHCHE B R0= 5= s & & giCh
o IEIO|E S RECICIE B R0= 5= s o+ giCt
o IIEIO|E S MEEIRTIE A R0= 55 M S & 4 gt
o A0 Bhetgto] EFRIBHTHE R0 = 55 S & 4 Ut
Cle=2 55 M9 ofo|ct
DECLARE
PROCEDURE compute_mass(age NUMBER, name VARCHAR2) 1S
BEGIN
DBMS_OUTPUT.PUT_LINE("Type of age is NUMBER");
END;
PROCEDURE compute_mass(age DATE, name VARCHAR2) IS
BEGIN
DBMS_OUTPUT.PUT_LINE("Type of age is DATE");
END;
BEGIN
compute _mass(24, "Tibero®); — A A ZYAA TF
compute_mass(date "2010/10/24", "Tibero®); -- F+ WA ZZA|A 3=

END;

/

Type of age is NUMBER
Type of age is DATE
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PSM completed
SQL>

<> — e —
5.5. o|X} Mstil S =X} Hst
tbPSMO|| A = Ct2 1t 20| F i el #Ehs F oot QU
o HO|X} HMst(Definer's Rights)
ME ZZ20| M2 HolZ i 3§ A7|0Kschema)Zt 7t HEEHo 2 St& £ g, 1 AF|OM) 4
FE AT = 4 QUCH M2t S 22 AF|0t0f 22 UM E 2A EC
o SEX} Hsk(nvoker's Rights)
ME Z2OHE ™ot FERN(EE SEXNQ A7|Ot7 74T HEte 2 £¥EMH, SEXIH AREH
A7|0te] A ok & 4 ULt
SEAHSICR YOSt B LS 22 X0l ALt
~ T2 KM
AN TEEMMAMES = U0 oL Z2 OO Z o] AAEX0A Z2 02U RAYE M
£ Tt
_ ZQ3tOO|EH B3
SR M0 2ote TE2AMS HOIAt o2 MM, CHA| 0| T2 1M E SEX AEHS
2 MYotH o ALZXIZRE SRFHHOIHE 258 4 QlLt
Hoxt Heteoz Moist o = AUTHID ZOf DEFINERS HQo|5t1, SEAt Hete 2 MAAs mjof =
CURRENT _USERZ J 9| §tr},
Ol & E™ Ct3 1 20| MBSt

CREATE PROCEDURE count_total_days per_year(year NUMBER)
AUTHID {CURRENT_USER | DEFINER} IS

BEGIN

END;
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=2 oM = toPpSMe| HLHEY, M2 Z2 08 S& 1526t 20t 52 Al 17| X| & 7| s ettt

6.1. If7 | X] =

7| Xl(package)= HEH 22 23 U= thPSM HELHERRY, ME T2 02 5 1135510 20F =
4| Ol Tt

o

7| Xz 25 MAF ek £ =

0x
rn

rgl

FE

o MOIF

r

mjo
gl
il

ALS XA 20| = QI H 0| &2 S7H (public)™ 2! d 4

ZF
=

oa
1>
e

Cf.

rr

7| Xel Mt F= HEi &2

CREATE [OR REPLACE] PACKAGE 3i7]z] o]%&
[AUTHID {CURRENT USER | DEFINER}] {IS | AS}
[HF, B8 A44...1] — T
[AA Ad..]
[3 A .]
[ZeAA AAd...]

s uy

oII

AUTHID W7|X +Z2 2 7| X & 20| £ 5t= & BHprivileges)S X F L.

rn
rH
o
o
Pl

WK BEOIME SHY 25T L2 AUTHID B2 AZ5H0] 2 1918 HE N o s o

AFOM MBI ES €M ZE Feste FE0IHh ALEXA = T el HEO| 2O[X| 22, H]
S

Ok x>
=

ikl
=)

=

8
KL

ro
0x
1N
mjo
8

o [

CREATE [OR REPLACE] PACKAGE BODY s}7]#] o] &
[AUTHID {CURRENT USER | DEFINER}] {IS | AS}
(A, 53y Ad...] -— Bl
[AAX 7+€...]
[ +¢...1
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[ZHAA F4d...]
[BEGIN

=7131]
END;
7K = MAFOAM MAE HAMLE ME Z2 03 SO O 2 HFOM AMZE 4HE HES 8
S Of BHCt, O X| 22™ 0f| 2 A2t0| L Bt
7K AEHEONM = HeL EFY, HM, Ol e 42, ME T2 S8 MAAsty #Aed & A=,
MAR0| EXSHA L= HLLME T2 S2 ALS XA SHE K| 27| f 20 ALS e 4~ QiCt

6.2. {7 |X| =7|=}

BEGIN ... END 2 A& 4

= )
=7stg = A4, WIXZt M5 MEE= AF0 B ehH = E=IC

<anniversary_manager Iff 7| X| 2| M4 &>

CREATE PACKAGE anniversary_manager IS
month_counter PLS INTEGER;
PROCEDURE compute_elapsed_days(start_day DATE);
END;

<anniversary_manager I 7| X| o] 718 £>

CREATE PACKAGE BODY anniversary_manager IS
PROCEDURE compute_elapsed_days(start_day DATE) IS
BEGIN

month_counter := months_between(sysdate(), start_day);

DBMS_OUTPUT.PUT_LINE(month_counter * 30 || ® days-..");
END;
BEGIN
month_counter := 0;

DBMS_OUTPUT.PUT_LINE("package is initialized");
END;

<anniversary_manager I 7| X| 4~ st Z 1}>

SQL> BEGIN
anniversary_manager .compute_elapsed_days("1979/10/27%); 3
DBMS_OUTPUT.PUT_LINE("============ ");
anniversary_manager .compute_elapsed_days("1998/03/02%); i

END;

/

package is initialized

9780 days. ..

QIC}. BEGIN ... END & A}0|0fl = M

A L0 M FAle
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3180 days. - .

PSM completed

SQL>
? Aol 50| A HIY 2 compute_elapsed_days ZHA|X 7 £&E AR = 17| X| FHE9
BEGIN...END HO| +™E[= gtH, S HMZ SEE R0 = s™EX L= A4S & = UL

6.3. 7| K| ZHA|

I 7|X] Z#|(Instance)t T 7| X|off MAsh(ME =203 S N 2leh) Ha, Bt o2l &&, AM S
=2

o
na

6.3.1. 7 |X| 24| H5Y

EHEZ WIIXIFFHZE = =2t 7| X A& MFotH2eof 224, ot 2EE 17| X 24|
ME0| E5l7| K= A& EMotA et ot gt MEXANIMELHE Z208S &5t &

=AY S HeE +I5HAl @= =0|2tH) 7| X A = SLet et Z=r

o

niu
n

Al g =Ny

my

R,

C
<test_instance I 7| X| o] M &>

CREATE PACKAGE test_instance IS
total_cnt NUMBER;

FUNCTION get_total_cnt RETURN NUMBER;
END;

<test_instance I 7| X| o] 7+ & &>

CREATE PACKAGE BODY test_instance IS
FUNCTION get_total_cnt RETURN NUMBER 1S
BEGIN
RETURN total_cnt;
END;
BEGIN
DBMS_OUTPUT.PUT_LINE("Package is initialized");
total_cnt := 0;
END;

<test_instance I 7| X| =2 &t Z 1}>

SQL> BEGIN

DBMS_OUTPUT.PUT_LINE("%7] % = " || test_instance.get_total cnt);
—— 97]%] ZAAQd total _cnt® = BHETE.
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test_instance.total cnt := 3; RN C)
END;
/
Package is initialized

=7 % =

PSM completed
SQL>

@01 A total_cntOfl CH &} Bt 20| Al & /A= 12 ATt Ol SQL =& = &

217t EH =T

SQL> BEGIN
DBMS_OUTPUT.PUT_LINE(test_instance.get_total _cnt);
END;
/
3

PSM completed
SQL>

6.3.2. {7 | K| ZHH| &=

SHIf 7| X| 4| = Bt HO| ALS At A Bk SHY EICE [Matd M2 CTHE AFE X}
EIC}. test_instance I 7| X| Q| O € 7| Z 2 2 CI21} 20| SQL 2&S A#

SQL> BEGIN

DBMS_OUTPUT.PUT LINE("%7] %t = " || test_instance.get total cnt);

-- H7]# AAA total_cnt] FS whirTh.

test_instance.total_cnt := 3;
DBMS_OUTPUT.PUT_LINE("H}# 3t = " || test_instance.get total cnt);
END;
/
Package is initialized
%7 % =0
v gt = 3

PSM completed
SQL>

SQL> BEGIN

DBMS_OUTPUT.PUT_LINE(test_instance.get_total _cnt);
END;
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Package is initialized
(0]

PSM completed

SQL>
0|7 0] total_cnt2| €t= 00AM 322 HiF A= o20| =7[gL 00| At 2 /X =12 Y= RS &0l
s 4 AL

6.4. |7 |X| M2 =28 S5 MA

W7|RQ ME Z2JHe =2 M

Ot

e
mjo
ok
4>
¥0
o
o
ojo
rlo
N
Rl
x
|l
HU
I
o
10
of
it
rx
e
=2
=
ro
k=)

<calculator If 7| X[ 2] M1 £ >
CREATE PACKAGE calculator 1S

FUNCTION add (x NUMBER, y NUMBER) RETURN NUMBERj;
FUNCTION add (x NUMBER, y VARCHAR2) RETURN NUMBER;

END;
<calculator I 7| X| 2| #1& &>

CREATE PACKAGE BODY calculator IS

FUNCTION add (x NUMBER, y NUMBER) RETURN NUMBER 1S
BEGIN
RETURN X + y;
END;
FUNCTION add (x NUMBER, y VARCHAR2) RETURN NUMBER 1S
BEGIN
RETURN x + to_number(y);
END;
END;

6.5. A| 28 {7 | X]|

tbPSMO| M = A XIS HO|E 2|3l STANDARD,DBMS_LOB, DBMS_OUTPUT, UTL_RAW I 7|X| &
9| A|2H” T{7|XIE A St

STANDARD Ifi 7| X| = tbPSMO| M AlE5t= £ Bt} o2 &2 A|A- ME Z2 S J O[St
Otek AL Xto] A2 o] I Z| X7t AN [ HLE L &0| HAECHH tbPSM =2 1240 &3 XA 7 A mf

StAHL 2XE Z20E EHE + U222 F [0l OF et
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S48 4 U0, 0[2F F2 SME0 met Y ASAHHZIA LA E T2 20| SHAE K
EREEREL R

A EICt 2tA] STANDARD I 7| X[ & CHA| AtE 5t ™ STANDARD. XXX E412

=)

DBMS_LOB, DBMS_OUTPUT, UTL_RAW I 7| X|Of| C{ &t X}AM| et Li &2 "Tibero tbPSM & 2= QLY

M"E Faletof

80 Tibero tbPSM QHHAM



7.1.

-
m]

= Z0 M= tbPSM ZZ2 10| M SQL =& & ddste d¥ s dF et

tbPSM2 SQL E&°| H F S0 M H|0|E H2|0{(Data Definition Language, 0| 5t DDL)2} | O|Ef X =H0q
(Data Manipulation Language, 0| 5t DML), H|O|E{ X|0{0{(Data Control Language, 0|5t DCL)0|| &8t E
AN Moo AdEE 2208 L RoAM A & AT X BHCt
EHMM 2 O O|E{H 0| AE =3[t LE AA £= 25 S 5t= XM E|Q 7|2 HRI0|CH F, SQL =& 2
Me| 7t SstAL Al sts Yo 1Y S Uit ESHMM 2 RDBMSS| EEC Z M, Y e[ X 42 O
Ol 7t HdEl= A S YAl et
EMMM 2 21X (Atomic), & 2 (Consistent), 11 & A (Isolated), & £ (Durable) S22 S40f 2|5H O
O|EfH|O| A~ Ao EF & Tt
EXHMME2 Ot 22 EFO0| ULt
e ETHMM 2 COMMITO|LI ROLLBACK 22 & ZLtCt,

1, ofl2] XM 2o

tbPSM T2 M2 A2 XIO| Z R0 et A FEEL0 = COMMIT 2S E&HA|Z
g =

= TEAI7I2
EAZICH 55| o2 XM 2| FOo M= ol XMl =2 ot 2t HA EsHHH0| A

CH2 2 COMMIT, ROLLBACK 22| 0i|0| L},

COMMIT;

ROLLBACK WORK RELEASE;

e ROLLBACK == 0| 85t0] A EHMMEO| Halet LI E2 LdFUS Fae + JUC 0[S ?la HEH

(savepoint)= 0| 2| A&l OF etCt.
CH2 2 SAVEPOINT Z2| 0| 0|Ct SAVEPOINT =2 ROLLBACK Z0f HFEA| Z&HA[74OF BHCt,

SAVEPOINT spl;

ROLLBACK TO SAVEPOINT spil;

o ECHMMO| NEIFS oS Y + UL DEY 2 EVHHI 59 S otLtE Yoo ESMMHO|
SAl0| ddE= OHE E M0 s Fo{ M= o =t Aol
CtE2 oM ExdE0 13y +=8 438t 87| HYUEE s+HStE S st= Ol 0|

M7Z sQL 22ko| AlsH g1



SET TRANSACTION ISOLATION LEVEL SERIALIZABLE;
THY ] FE A & Sk

SET TRANSACTION ISOLATION LEVEL READ COMMITTED;
&7 F9ule FYelek

o EFHMMNO HZS AT £+ ULCH HA E= MX E ot7] Mo 2ol Aol A &= 2 HF 50,
CtE EHAMMO| WM ASHA| RotEE UH22{™ SELECT FOR UPDATE =2 Ar%EHOIE ot
Ct2 2 HIO| 2 EMPS DEPNO ZEH0| &22 Adst= o|o|Ct.

SELECT * FROM EMP WHERE DEPTNO = deptno FOR UPDATE;

gtek 2ot & Ji 9 Ho|=0| =02 +&5t= O, 0| = stLte| HOo| =02t &3S HFst 4 CHH,
FOR UPDATE OF & & At&3dl|Of L} AlEot= 2 2 FOR UPDATE OF 20| &= 432 Riste

;
Bloj=2l 2™ 0|52 E£&otH .

CtS 2 EMP, DEPT E|O|& S0 A EMP H|O| &2 SALARY ZE 0| 2 & =S A ™ ot= ofo|Ct.

—

SELECT ENAME, SALARY, DNAME FROM EMP E, DEPT D
WHERE E.DEPTNO = D.DEPTNO AND E.DEPTNO = deptno FOR UPDATE OF SALARY;

COMMIT 28 AFS 313 ET 0| Bt} S A0 3T EMYMOIM +3E B E X9{0] O 0|E{H| 0] A
o @75 By E 5 EMTMO| O3 +HE LYSS = 4 ASH, EMTMO|

COMMIT [task];

M T

task SQL =&9| 7t=d & =0|7| ?lslil F7tet= &80|Lt.

7.1.2. ROLLBACK

ROLLBACK =& AIE35IH EHMMO| EH1t SA0| T EHMMO| et 2= HHY2 FAEH, E
X2 W B A
[=R=] OH '” = T

2H QUL MA0| COMMIT &0|Lt ROLLBACK =& Ar&73t{ S|
EHMME ZUX &0 HO|EHHO|A HE S B=OH, EHMM2 A|ABRI Q6 A5 E EUEICY
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ROLLBACK [task];

au It

task SQL =d9 7t=d & =0[7| ?la F7tst= &H80|C

7.1.3. SAVEPOINT

SAVEPOINT 22 M st= Y$H 2 Ct2 10 2ot

SAVEPOINT savepoint_name;

g5 oY
savepoint_name XMEEO O|F2 2 thPSMO| AH XIO| T,
- EUME MHOIM ALEE 22 MAR0| MASHA| =Lt
— ROLLBACK Z0IlM AFEEH, MEE M EH O|F UHES ZF Fag &
AL,

MNEHol dol=H, et €2 =8 Sol A= NIEHMA e + UL

ROLLBACK [task] TO SAVEPOINT savepoint_name;

ROLLBACKTO SAVEPOINT == AI85tH M YH 0| 22 +d & Z= 7S % e 4 UL ROLLBACK
TO SAVEPOINT 20| ¥ 0|0 = M EEE RAEHEE S NIH2E CHA| SHE 4 QAT 0
2 25 gretElth J2{Lt ROLLBACK TO SAVE

m M 0|=2 sQL =&0| 7tA[ 12 A &H=2 AHA
(o]

POINT £ ArSoll = EAHMHE 2 ELHX| B=C

EMMO|CE A2 EAHHMH0 Qo) SN LHE2 7[E2 EHY
7l W20l Xt EHME Lo S S sHSIHEIE 7| E EBMEE= A GE
ol2iet A2 EUMME2 A EMMMO| odE= S0 SEHH2ZE HHSt A & I RESHH T2

Ol £1, thPSM =2 2 435}
=

TS =,

M7Z sQL 2Zko| AlsH g3



UL

AN
I-_I_

A=

A
—

.I

=R

g

S

"Peter”®)

FE2 SHSHO0|Ch TetM Ths it 22 AX(0f A2

AN

(@]

A
T
[

2H

(Anonymous block)2| &

PRAGMA AUTONOMOUS_TRANSACTION
INSERT INTO emp VALUES (1,

7| X ME Z2]]

o 1
PRAGMA AUTONOMOUS_TRANSACT ION

e E|/A
DECLARE
BEGIN
END

Ul
]

AL of

o Mol 4

g A8s

oH A4 o} DpREZER] 2 DCL

= QI ol ST M

2H ) 4

g E

te 0 g o w2 &E (deadlock) 7t

o

F

ol &2

—

=)

tO[ A 2| = X|

(=
o

o

"Peter®)
A

"marketing®)

PRAGMA AUTONOMOUS_TRANSACTION
ROLLBACK

INSERT INTO emp VALUES (1,
update_dept(l,

COMMIT
EXCEPTION

WHEN NO_DATA_FOUND THEN

DECLARE
BEGIN
END

e 7{EIO[L}
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7.2.

CHE2 E2lAMM Xt& EMMES AL e ofo|Cf. detHQl E2|A 2= €| Atg EUMMES AE5H

™ EXECUTE IMMEDIATE & & A2 & 4 QICh,

CREATE TRIGGER multiply_trg
AFTER INSERT ON calc
FOR EACH ROW
DECLARE
PRAGMA AUTONOMOUS_TRANSACTION;
BEGIN
INSERT INTO result VALUES (:new.cl * :new.c2);

EXECUTE IMMEDIATE “DROP TABLE tmp_result®;
END;

Dynamic SQL

B O 2 thPSMOf A = DDLO| Lt GRANTS2H Z 2 DCL, ALTER SESSIONI} 22 MM 22| Ao 2
= MEE + Glb StX| 2 O| & 7t st st &= A 0| Dynamic SQLO| L.

Dynamic SQL2 EXECUTE IMMEDIATE EO| A At & 4 QLY.

EXECUTE IMMEDIATE sql_stmt
[INTO id_list USING id_list RETURNING INTO id_list];

ol

CHS 2 Dynamic SQLE A2 6F 0f O] C},

r

DECLARE
sql_stmt VARCHAR2(2000);
emp_id NUMBER := 1;
emp_name VARCHAR2(10) := "John®;

BEGIN
sgl_stmt := "INSERT INTO emp VALUES (:1, :2)";
EXECUTE IMMEDIATE sql_stmt USING emp_id, emp_name;
sql_stmt := "SELECT name FROM emp WHERE id = :id";
EXECUTE IMMEDIATE sql_stmt INTO emp_name USING emp_id;
EXECUTE IMMEDIATE "CREATE TABLE dept (id NUMBER)";

END;

Fo

QUEIN O = SQL =82 e Mo = MBlEE()0] 22 X 2 tbPSMO| M Dynamic SQLE At
S5t Mo = = A MO| 2 20| A0 Oof STt

M7Z sQL 2Zko| Al g5



7.3. {M

FAM(Cursor) 2t tbPSMOI| A SQLE 4517 ?I5ll stLtel 2 &0ICE A5t LHE &

ot
=

i
rol

FCF,

QHINM O 2 FHMO = SAE HM HAE HM, HM HLTI QUCH E5F%ISOPEN, %FOUND, %NOT
FOUND, %ROWCOUNTS| EH st £ 2 X 35t}

7.3.1. FAIH 71M

SAIE FHM(Implicit cursor)2t INSERT, UPDATE, DELETE 2%t 1} SELECT INTOS H| 23 SQL 2%&s
A I tbPSMOIM LI EE 2 2 AZ5tE HAME LEtCt otLte SQL 288 £+ & ot of A 7t

= =
gl Eelnh

| gy

=

0

DML

tbPSMO| M = A 2f @10] DMLE At + UL

BEGIN
INSERT INTO emp VALUES (1, "Susan®);
UPDATE emp SET name = "Peter” WHERE id =
DELETE FROM emp WHERE id =

END;

QUERY

tbPSMOf| M = SELECTSt SQL 22| Z 1}
5t 7

= 2 NEE 4 Ut d2{ L YEHE QI SELECT INTOE
AtZst= A otelf o QF 20| & Hoj &t = <

DECLARE
name VARCHAR2(20);
BEGIN
SELECT name INTO name FROM emp WHERE id =
END;
Zu ZEHO| F 7 0| 4L F 0= TOO_MANY_ROWS 0i| 2| AH&t0| &5, 0| 2t= Bt 2 Z ot ZH
0| 212 & 0l= NO_DATA_FOUND 0 2| AZ0| 24 Strt,

tbPSMOI| M = Of2{ et =X & ol Z5t7| ?lsll 21t ZE0| 62 7HQl AP0 = SQL =&0| d&dE = U=
Jlsg MEstet o] 7152 FHM HHEE(CURSOR_FOR_LOOP)O| 211 BHCt.

CtE2 AHAM gt5E2f of o| .

BEGIN
FOR result IN (SELECT * FROM emp) LOOP
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DBMS_OUTPUT.PUT_LINE(result.id || ¥ &<=" || result.name);
END LOOP;
END;

7.3.2. HAIA 7{M

08
=
it
h-]
;
m
X
°
o
(@]
C
7
Q
F:rg
>
00
A
N
o
e
wn
<
!
HU
]
o
=
=
x
1A
i}
rx
e
ro
N
-
U
m]
ro
nl
o
u
x
rr

YA A E LBEOl tbPSMO| #40t 22l Ci 4 9D, MO 2 TR0 E 7Y 4 9Uck O

LetnlE = ol =0 4 £l = SQLUAM ALE L.

nf
ro

Cf

0jo

YA FHME Mt oHs 2} e,

CURSOR cursor_name 1S SELECT ...;
CURSOR cursor_name (paraml TYPE [DEFAULT VALUE], -..) IS SELECT ...;

OPEN

HAX HME E7| Yol M= OPEN 2S A5l OF

il
Il

AbE Y2 ohEdt 2ot

DECLARE
CURSOR c1 IS SELECT * FROM emp;

BEGIN
OPEN c1;

END;

FETCH

GAIH HME Fetchot= &2 FETCH INTO & AE5HH B #HOf| 5tLtS| 222 2Hop= 4= QUL

AbE Y2 ohEdt 2ot

DECLARE

emp_rec emp%ROWTYPE;

CURSOR c1 IS SELECT * FROM emp;
BEGIN

OPEN c1;

FETCH c1 INTO emp_rec;
END;

M7ZE sQL 22to| AlsH g7



=2t
=
£ SHCHH | INVALID _CURSOR 0| 2| Af2t0| A st

DECLARE
emp_rec emp%ROWTYPE;

CURSOR c1 IS SELECT * FROM emp;
BEGIN

OPEN c1;

FETCH c1 INTO emp_rec;
CLOSE c1;
END;

M HH=Eo| AL

= ™1 e ™
YA HME HA B2 2 AR E 4 9Lt
Ag Wy e g 2ot

DECLARE

CURSOR cl1 IS SELECT * FROM emp;
BEGIN
FOR result IN cl LOOP
DBMS_OUTPUT.PUT_LINE(result.id || "W Zd=
END LOOP;
END;

Z¢=" || result.name);

ZH7 | X10lA 2] el

IR0 M = Mot RS R L0 M8 ZolBtch

o —l =

CREATE OR REPLACE PACKAGE pkg
1S

TYPE rec 1S record (a number, b varchar2(100), c date);
CURSOR c1 RETURN rec;

END;

/

CREATE OR REPLACE PACKAGE BODY pkg
1S

CURSOR c1 RETURN rec IS select 1, "tibero”
END;
/

DECLARE

, sysdate from dual;

27| 930 A= CLOSE 22 AFS I Brofoln| Ri7iLt Qe | o2

LS —

71 Mof th sl CLOSE
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a NUMBER;
b VARCHAR2(100);
c DATE;
BEGIN
OPEN pkg.c1;
FETCH pkg.cl INTO a, b, c;
DBMS_OUTPUT.PUT_LINECal|","1Ibll",>"11c);
CLOSE pkg-.c1;
END;

CtE2 SAH AHM HEfol THE HM 5o 2L0[C

AFER %ISOPEN %FOUND %NOTFOUND %ROWCOUNT
Before OPEN false INVALID_CURSOR [INVALID_CURSOR|INVALID_CURSOR
After OPEN true NULL NULL 0

After first FETCH |true true false 1

After next FETCH |true true false =R R e

After last FETCH |true false true &2l gt

After CLOSE false INVALID_CURSOR [INVALID_CURSOR|INVALID_CURSOR

7.3.3. 7{M H=

TYPE csr_type _name 1S REF CURSOR [RETURN type name];

CcSr_var_name csr_type_name;

)

= T

csr_type_name REF CURSOR E}g| 2| 0| §0|LC}.

[RETURN type_name] | ME4 X © 2 AL EIC

— RETURN EO| = Z0 = Ete| SHEME 2= MV Mg EIC

H7& sQL 282l & 8



2 Ay

— type_name & Z9|9| i3t EQ|2 RETURN Z0j| A &8t EFQ 1} 5 &0
Of st}

csr_var_name 7N H 40| O| FO|LCt
M #HLE Moie = HA REF CURSOR EtQl S M5 F0f 0] Efle
EHLE M

ChE2 HM H4E MdASHofo|Ct

DECLARE

TYPE ref_csr IS REF CURSOR;
cl ref_csr;

A

—

e
o

A

OPEN csr_var_name FOR sqgl_query;

Ct

oo
rlo

Metet HM H4E o= 00| T
DECLARE
TYPE ref_csr IS REF CURSOR;
cl ref_csr;
BEGIN
OPEN c1 FOR SELECT * FROM emp;
OPEN cl1 FOR SELECT part FROM dept;

HM HLE AL E M HMC FETCHS2} CLOSES| AFHE &
HAM HE4= Ot 22 MR 740] ULt
e HAM HEENULLYE R AAMLI S5 = FSS HUE S ¢
o M H 0= NULLS Thel e 4 gict
e A H 4= E| 0] 2(nested table)O| Lt H L (varray)2| 247t & 4 2
o HM HEEFHM B E0M AHEE 4 RICH
A
7.3.4. AM &M
tbPSM2 StLIS| SQL Z2& S st 1 ZIE SH 22 X FHSI] ALE

of £t HA 54 (Cursor attribute) S |

T& E7| fsi M= Cha2t Z0[ ALE3dH of

roh

24732 YA 79 2T
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Al £42 SAE FHMOILE HAIE FHA{o|Lio] et 1 AM] Y o] ch2Ct,

o SAIE FHA

SQL%{ISOPEN | FOUND | NOTFOUND | ROWCOUNT}

o AKX HAM

cursor_name%{1SOPEN | FOUND | NOTFOUND | ROWCOUNT}

%ISOPEN

%ISOPENS 71417} OPENE| Q= X| 0 28 hstst= A £M0|CH SAX 7MY A2 SQL 282
W5t LiM B4 25|22 2271 FALSEO|CH #HHO| BAIR A2 42 AHSXIJ7} CLOSES =X 9
Of F0f et ghekgtof FErl o

BEGIN
INSERT INTO emp VALUES (1, "Susan®);
IF SQL%ISOPEN = FALSE THEN
DBMS_OUTPUT.PUT_LINE("EA| A AXE &4 Aeo:E &3ltt.");
END IF;
END;

%FOUND, %NOTFOUND

%FOUND2} %NOTFOUND+= INSERT, UPDATE, DELETEO| 2|3 & &f
SELECT INTOO]| 2|5t 21} 227t U=X gl=AE gtetst= HAM £40

njo
ne
ro
Hu
Ho
N
¥0
rr
ol
3%
rr
el

E

BEGIN
UPDATE emp SET name = "John® WHERE id = 1;
IF SQL%NOTFOUND THEN
DBMS_OUTPUT.PUT_LINE("1¥ AL ZAsIA] L=t} ");
END IF;
END;

%ROWCOUNT

%ROWCOUNTE= INSERT, UPDATE, DELETEO| Q|6 ¥&2 8+2 29| 7 4L} SELECT INTOQ &
I 229 |4 E dhatst= HM £40|Ct.

BEGIN
DELETE FROM emp WHERE id =
IF SQL%FOUND THEN
DBMS_OUTPUT .PUT_LINE(SQL%ROWCOUNT || "E<%7} AHAlEgle g EAet4] S=th.");
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END IF;
END;

7.3.5. SYS_REFCURSOR

SYS_REFCURSOR= A B4+ E ALE S I AFE XS] HlE @l £& I 7| X0l SYS_REFCURSOR

of= Bt S M S5t U

SYS_REFCURSOR<= &9 EIR0| 22, ArEAT E =2 ofpt EFQI S T HAM EfRl S MASHA| 4Ot
H2 AFEE 4 UL

DECLARE
cx SYS_REFCURSOR;
BEGIN

END;
/
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Mis& oll2] Mz

= YoM = tbPSM ZZ 10 M Zdst= o S X 2|5t Y/ S dF e

8.1. I
ol 2= tbPSM =2 1200 A TS 1} 242 Z4 0] 2y
o m =2 my

Au SO Zdst= 0|2 = thPSMO| S0 ALS KO A Z2a0etet of B9 =212 or 4
| 842 SEHOIH, ALE X0l 2l 3l 4~ =01 OF HEt

ot

4 Sk,

02

o Z2TRMO| MM SU I}
o2& XMelstr| /AsiAM = oflel d&ut ool X2| REIS AHE St

Ol 217 2 SAHC 2 ZREMN, ASXte Eote 20 E €2 4 AU TEkA of
2 20| ol gl FE2 02 2= ot o2 Me| FES BhEn 1
StAU DAY of He[shA &g 4 UL
Che2 Z2 30| dd S mf 2ot of2E X 2|5t= of|o| Tt
DECLARE
a NUMBER :
b NUMBER :
BEGIN
a :=a/ b;
END;

1
o o

ol T2 S dASHH ChEat €2 027t &

0

;
5&
k1
|l
HU
|1
o
rlo
E
ox
0>
I
|0
HU
Of
HU
[l
n

TBR-5070: Divide by zero error.
TBR-15163: Unhandled exception at line 5.

Ol 217t &5t st 20| o2 X2l FE S Bh=Ct
DECLARE
a NUMBER := 5;
b NUMBER := 0;
BEGIN
a :=a/ b;
EXCEPTION

WHEN OTHERS THEN

Hs¥ ol M2| 93



handle_numeric_error(b);

END;

Q| OOl A E 50| Of|2{ 7t LS

SEECLO ZZOY2 02

8.2. 0f|2] &=k MO

e off 2| X2
A el

FE2Z HO{7t 0| SE 1
FEO| ofsl Xt

handle_numeric_error &+
oz o7t M=, HARMO 2 E2EC}

o o

LHE Ol E ol 4oz Foloty| /M= M HA ol A2g MedsiOoF Btot, M she U
tbPSM2| =0 M4 1} 2Lt
8.2.1. A|2HE! Mol of| 2

tbPSM ZZ 0| M LSt 4/ 2 o2 S Al 2”0l 0|2 Folst= AE Al ol ofj2lzt 1 sho

MNAR Zol o 2le AHEXZF Z2 3ol MAFO0 o2 desS BAHM2ZE MAUSIHK| ot AHE S

ULCH EBH o2t 0 2| &&0| AtS2Z HZAE O U0 AFZAIBAF 22 HAZASHK| F0tE of 217t

MotH AHSH = o 2 &=o| ECt.

A AE FHol o 2 & Medsts W 2 TS 2ot

DECLARE

exception_identifier EXCEPTION;

AAE FHol o ees TtEi 22 ol 2 &=0| EXfetot.

ollel &bt oY

CASE_NOT_FOUND CASE =2 WHEN & S0|M == BtHsh= A0| ELSE H
T gl= 890t

CURSOR_ALREADY_OPEN opl g U= AME £ CHA| o= Z 0|}

DUP_VAL_ON_INDEX 7Y 7[(UNIQUE) M2t z=710] MAE|Of A= AEO| S5 4S8 &
5t = 40|t

INVALID_CURSOR el UX @2 HAME E= 20l

NO_DATA_FOUND SELECT INTOO|| 2|t A o|of| A &2t 27T} sttT §l= Z SOl

TOO_MANY_ROWS SELECT INTOO|| 2|8t 2o A 22t 227t = 0|4l B0l

VALUE_ERROR ol oK gt2l ¥ &h(conversion), & Shtruncation), XM 2= S} 2+
E ol 7t 2y ek Z ol

ZERO_DIVIDE 022 Lixd HiE £+ 5t ZR0[Ct

COLLECTION_IS_NULL 27|35t X| b2 M HO 240 gf= st = Z 0|0
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ool &bt ek

ZI|SHE| K| 42 ZeElH HAL0| EXISTSE Mt ME ZEOME
AtE3st= BR0|C
SUBSCRIPT_BEYOND_COUNT |Z23M 40 Q= 249 420 2 AHAS AF2sHE H 20

SUBSCRIPT_OUTSIDE_LIMIT |Z3H HZ ZJZ2ots QA AT 7R5HA 42 20T (0f: -1)
Al

ROWTYPE_MISMATCH HM H42| Bt PSM LY F0i| M ALE 8 HAM B 49 ELR 0] BEX|
o2 Z0lCt
INVALID_NUMBER FO & ZXEO0| numberE AT EXHE FEf 7t Ot E 0| Ct,

L2 AL 9 of 22l ofoftt,

DECLARE
employee_num NUMBER := 980180;
employee_grade VARCHAR2(10) := "S*;

BEGIN
CASE employee_grade
WHEN *"A®" THEN pay_bonus_a(employee_num);
WHEN ®"B® THEN pay_bonus_b(employee_num);
WHEN *"C® THEN pay_bonus_c(employee_num);
WHEN *"D" THEN pay_bonus_d(employee_num);
END CASE;

EXCEPTION

WHEN case_not_found THEN
pay_bonus_special (employee_num);

END;

= 0f 0l M = employee_grade 81 4=0f| 'S'Et= @fS LI SIU2MH, CASE =0 M 'S'E &X| Z5tH 0| =2
O 201 E UM stA E Tt tbPSM2 0|2 §H 0l 21 & X 2|5t7| ?5H case_not_found2t= Al AR FHO
Ol 2l & Y5t oM, ALZ A= 0 2| &S MRdst= 2t QI0| HEZ AFE S 4 QUCH ETHolY MHE| F
t. ©FF O] OfOfl A of| 2 7t L BHCHH A X7 FH OB of| @ X2| SRS 2 0| S5HA

EE YOE 4 YT
51, Z21Ye YyNoE SREC

T

8.2.2. AF= X} A2 of2]

N2 ol 09l 0]9l0] TR IS M%sts S0 LT TH540] UL ol HES ALSA MO 0]
2 MOIE 4 ICH 0|23 0 2] AES UHE ol B4l Zo| 20| Motmo| MoIE 4 QL.

ALEAF2l o 2l & M= Y 2 ChE2t 2t

DECLARE
exception name EXCEPTION;

Hsd ol M2| 95



exception name2 A+E X7
A 2 ECH o2 Al

_—,—

ArEXL F2 o 2l E AFS st YYo= thE2t 20| = ZhAI7F AT
e RAISE & A2

Q| A2 A5 YsA = RAISE 22
C

RAISE exception name;

ArE Xt B oh= X[ RAISE £ AFE5HH 0 2f &3 DEAZ 4 AUCH T ol 2 20| L=
H A= 01I9| Xe| FEISZ o|FotA = EHE2 RAISE =2 0f O Cf.

DECLARE
too_many_guest EXCEPTION;
cur_guest BINARY_INTEGER;
max_guest BINARY_INTEGER;

BEGIN
/* guest_info HoJE°A local®] New Yorkel &l 17 ¢ Ho A 5 =t} */
SELECT current_guest, max_guest INTO cur_guest, max_guest
FROM guest_info WHERE local = “New York"®;

IF cur_guest > max_guest THEN
/= ek @A 12 7 Ao 22 £E zIeE o9 A%E BN x/
RAISE too_many_guest;
END IF;
END;

e RAISE_APPLICATION_ERROR Z2{A|X| A}

RAISE_APPLICATION_ERROR Z2{A|X{ 0| M AFEXI FH2| O 2| & AtEst= 2H 2 TSt £t

RAISE_APPLICATION_ERROR
(

error_number, error_message[, {true]false}]

)
g5 Yy
error_number -20000 ~ -20999 AtO[2| gtTF AL S 4= QULCE.

error_message oll2f HAIX|Q Zo|= 712bytesVtX| 7HSSICH 712bytesS E1sH=E WAl X =
712bytes7HX| 2+ ALE EICL.

{true|false} — true: 7| &0l EX4St= ol 20l F=7t5HCt

— false: 7| £0| ZXot= 2 E Z 5 AFA|stCt
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Ct

DECLARE
man_cnt NUMBER ;
woman_cnt NUMBER;
BEGIN

SELECT count(*) INTO man_cnt

=2 RAISE_APPLICATION_ERROR Z2{A| X 2| 0 O| T},

FROM class WHERE gender

SELECT count(*) INTO woman_cnt FROM class WHERE gender

IF man_cnt !'= woman_cnt THEN

RAISE_APPLICATION_ERROR(-20101,

END
END;

1F;

8.3. 0f|2] X2| FEl

“gARg ofAbe] W gl

olel Mo REIL T 2 AR AHE
1. 0 9| 40| LA 5 0] 2| M2 RE R 0| SBiCt
2. 019 M2l REO| At
3. 40| IR, 9| 22O 0| STt
4.90% 222 AT O QR 20| YO Y Z2IAL FRE
5. T2 ]S EZ 6}
xa| 2E| 3iAl
8.3.1. Olle] 2| FEl =4

N2g ol o elLt ALS Rt o o 2let 2A|gLo] o2l M2 FES SUS
0|9l %2 TEIS Moi®, Ao} 20| thPSM T2 L o] 229 B
BEGIN
EXCEPTION
WHEN A THEN

AR
WHEN B THEN

AR
WHEN C THEN

AR
END;
ol X2 TEIS A2 LIS 22 SHS LY,

"M
"Fr:

WA gty

Hsd ol X2
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oroF Y E o 2f & - E0| o2l X2 FE Qtof F2E0f UK E2BH MEZ 02

0z
06
ie)
m o
0=

o HO|T|X| %2 09 AES X2 5le{™ OTHERS 2S ALE SHCY.

OTHERS =2 O[T 0| SAIE o 2] J&= Melet ZE o2 &5 XMelshr| =0 o2 HE| FE S
T OFX| 20| AFESFCE OTHERS = O %0 £ CHE O 2 XM ehS2{7t 2= B ME= o2 &&0]

BEGIN

EXCEPTION

WHEN A THEN
A3E;

WHEN B THEN

AT
WHEN OTHERS THEN

oy L=
A E;

END;

8.3.2. 0f|2| Ar=l Xu}

ol &2 tbPSM ZZ20242| ZE F& 5 thPSM =52 M7, AT, 02| X 2| FEOM Ll
4 UACH A 2 tbPSMe| 52 MAR f01|9| ME| FEOIM o2l 40| Bt R E= Hdet
Ol 2 &2toll cHall o2l M2l FEO| gle 8% S0| gl 2ot o2t 22 Z2E sHlsty| <let
HE 2 o 2 &Eel M I (Exception ropagatlon)EP SHCt.

= HOo| M= o|2{ st ol 2 At&tol Mol Chsi Alo|A HE O & £0 CtS1 20| Y5t

(=)
T

[x
[e
I
=2
>
=2
1)
0%
Olo
A=
[/

o
ok
oN

ful
ojo
rlo
rx
e
i
2
x

of 2 &&of &y et of ofCt.

98 Tibero tbPSM QHHAM



DECLARE
tmp_number NUMBER(10) := “STRING";

BEGIN

EXCEPTION
/* VALUE_ERRORLY} OTHERSE X%
FEL AP ek, </

WHEN VALUE_ERROR THEN

B go R

Ao o7 AA-olo &

3

WHEN OTHERS THEN

/% 9% ESol
zza9o] My
END;

HAFOM 0|2 &f&o] ZYstE P L

= 0|28t oll2] &Fah Xz

OTHERS & =
CIE2 2 F 59 02 2| FE S0 OTHERS =0 2|5 L & &52°| VALUE_ERRORZ| XM 2| &=
do oot ol =202 JYH 22 SEE L

BEGIN
DECLARE
tmp_number VARCHAR2(10) := "STRING";

BEGIN

EXCEPTION

WHEN VALUE_ERROR THEN

WHEN OTHERS THEN

END;

EXCEPTION
] OTHERS el 9sf Aedrt. */

/< W E=oq dstn del o

WHEN OTHERS THEN

/* ZEOJAL AYFHoE FEAH. 7/

END;
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RAISE 22 0|28t of|2] Atgh X2

olel M2| FE LM = ALEXte] 20| o[ RAISE &8 AE35I0 BAIH 2R 02 & A7 ALY,
ALERIIE Q| E5HA| 22 SEFY O 27t 2l S 4 ACE 0|2 A 2l = o2 &&2 M Fo| A2t 20| 2

F 2522 "2 ™OtElC}

= 0| &35t of 2| &= A 2|st= 00|t

Ho

CtS 2 RAISE

0

DECLARE
a EXCEPTION;
b EXCEPTION;
BEGIN
RAISE a;
EXCEPTION
WHEN a THEN
/* A8 A AE AHEdhe Fol o9 s B BAEgcrR
o9 A3 B7} thA] 9F a% Z AT */
RAISE b;
WHEN b THEN

/* 9% =50] gloeng, o9 FFs AskH Xe A=
Zzao] HFZH s FaEAT. */

END;

o2 &2 2l ool MxZ gt =
OFAH £ BHE O 2 J&0] 2dE = UXEH SA

= RAISE =0i| 0| 2| &&& BAIoA| B0t o2l J&E Melg i S22 dH0| YA 5

{oF =212 9 of o[t

DECLARE
a EXCEPTION;
BEGIN
RAISE a;
EXCEPTION
WHEN a THEN
send_log("exception error®);
RAISE;
/* RAISE 5o 93] o9 Asto] LA o™ 2 send log_date
AR A k3 o8] AP Fdo| BAE
ol a7t IthE ¢|F EFow Amdr. */
send_log_date("2009-04-30%);
WHEN OTHERS THEN

i

ok
e
rlr

END;
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= > =
ofle] x2| FEIS| =Xl 05

LHZOA O 2 7t LSRG L 0|2l 2| FEIO| Y= HdF E= 02 M2 FE 2 UKXTHEHE o 2
M2 Mg s e dR0 oo A2 R EECE FMutECt
DECLARE

a EXCEPTION;
BEGIN

BEGIN

RAISE a; /* o9 g3 a Ay x/
EXCEPTION /> AT o] AR ad] dish dle] AE FRe] ot
WHEN a THEN
/* A8 A3 as AHEE F dF EF5OF Aoy}t o]FHTE. */
WHEN OTHERS THEN
END;
/* UF E2o] AAHoE FEEHIT A
i B=2o ynzx FES AL sy x/

END;
Ao oo M= UHE SF0M LSO A=t as Mg & /U= ol M2 FEIO| EX|SCt. atkM
JaEoz F S5 4t N E A F 522 HZHLZMN LHHX| 222 AL oA
=lot
g0 CH2 2l o = CH= L}
DECLARE

a EXCEPTION;

b EXCEPTION;
BEGIN

BEGIN

RAISE b; /* o9 43 b Ay x/
EXCEPTION /* TS o9 A3 bell dist A8 Ay FEo] gt
WHEN a THEN

WHEN OTHERS THEN

END;

/* 9% EX0= o9 Ago] dutdrt. */
EXCEPTION
WHEN b THEN /* Ce] 4% bE AT F 9F E52 FUHe=R
END;
oo M= LT =50 o2 & FEO|

S MuEct oA ™ ute 01|9| o

Hsd ol X2
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F7h2 9% S20IME LMol MBS M2I5ty| 218 o2 X2l REIO 91 4 UCk 0l2B FP
09| A ChAl 491 B2 02 A% MIHECH OlTf 491 S22 X0 ZLIT of 2l 4T H2IEX
25D TRIUS HYYNOR SREC

8.3.3.0jjl2{ A&

oflzfo chiet HEE A 7| i M= TiberoZt M| S5t &4 50 SQLCODE2I SQLERRME AHEdH OF Bt
Ct. SQLCODE &4+= o] & Ht2tstil, SQLERRM &4 &= 0l 2] M AIX|E gtatstct, o] &
SQL =& LHOIAM & - A8 E H, 0 &St ALS St

| —
—=
2 O O
T HA—

]

CtES= SQLCODESt SQLERRM &+& &dol €= 4 U= A 20|

of|2] Arst SQLCODE SQLERRM(SQLCODE)
o7t l5HA b2 H 2 0 normal, successful completion
ALEXEE Q| of 2 1 user-defined exception
NO_DATA_FOUND 100 no data found

J|EtOf| 2 & g oy 2= ofl & ofl & M AlX]|

SQLERRMZ parametergiO| AtEotH 0f 21 A% of BOf| L= 0l 22| M Al X| S ghetstil, SQLERRM(SQL
CODE)2| 4% 0i|2f A= It= 2HA| 10| SQL T =0i| o Fot= o 2| B A|X| S gHEt5hTt,

CH= 2 SQLCODES®I SQLERRM &H42| of 0| C},

BEGIN
copy_dept_info(20090430, "Tibero®);
EXCEPTION
WHEN OTHERS THEN
DBMS_OUTPUT .PUT_L INE(SQLCODE);
/* °g] ZEE RHigsitt. */

DBMS_OUTPUT.PUT_LINE(SQLERRM) ;
/7> A 289 g Sl g WAXE HiEsTE. </

DBMS_OUTPUT.PUT_L INE(SQLERRM(SQLCODE)) ;
/* ol ZEo] td WAIAE HkgE. */
END;
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9.1.

9.2.

= YoM = ool =2l = M2 2 MO & XMElg 4 U= IO ZEel = HO|

e

ulo|=2}ol= H|0|E &=(Pipelined Table Functions)= tbPSM2| ME Z 23 A B 0| 21}
Ol 229 HEfz AWE “._F%F' = &0|Ch O] &4+&= SQL E&2 FROM Eof| At
c2 o202 X F5tD A XSO 2 Hisls 2 A s 4 Qo)

R
ool Z2fel = Hlol & &4 8 AESHH CEi 22 FH-0| AUt
o SE AlZH(Response Time)
2 HE0| 25 WHE W7bA J|CE|X| 0 2tRE B Ao HEE =AML E Meld ¢+ U2
2, HLkol SE AlZto] #EL,
o A~ E 2| (Streaming)
StLte| Hihs SESHA 11 A9 HME =XAH 2 2 BhE510 ME|g 4+ ATt
e I}O| = 2}0] d (Pipelining)
o2 7HA| Hibs HEGHAM e = UL
7 d (Flexibility)
SQL=Z2 =2 #os/| o2 S EHE A et AXME 7AHSHA XMl + Ut

Ea

ool Z 2RI E HO| 2 2 PHE 4 U= A2 = 24 (Standalone Function) 0| Ct. t2tA| 2Z & 4=(Local
Function), I 7| X| 2| HH{ &4 S2 HLIO| Z2IQIE H|O| = &4 2 BHE 4 QT

ool Z2tel = Ol 2 & 42 MF W82 Ctau 2ot

o TEEELQ

CREATE TABLE tblname(ml NUMBER, m2 NUMBER)
/

CREATE OR REPLACE PACKAGE pkg IS
TYPE tbl_rec IS TABLE OF tblname%ROWTYPE;
END;
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CREATE OR REPLACE FUNCTION PTF(Iimit IN NUMBER)
RETURN pkg.tbl_rec PIPELINED

AS
x tblname%ROWTYPE;
BEGIN
FOR i IN 1 .. limit LOOP
x.ml = i;
X.m2 1= i+1;
PIPE ROW(X);
END LOOP;
END;
/
select * from TABLE(ptf(1000)) where ml = 500
/
e Ul2}A|H
2t b
IN IN 2=0FAFES & UCH T2t OUT, INOUT 2ZE= ARS8 e &
o HhEtES
e My
HE E==HOlZ HfZEO|Lt B O| = = ghetsli OfF 5tH, QIE A H|O| S 2 = Bhetel 4 QI
- AdEMo| AA= OO|E{H| O] A EFJO[AHLE, TIO|HHO|A Bt 22 4
El 2| 2= EfRI0[0{O0F Strt,
- Yt 42t CH27 RETURN 22 AFEE 4= Q1C} SHXABFHtbPSM =2
OOl SE2 sl 40| @l= RETURN E2 A& 4 QUL

ool Z 22l E H|O| = &f4= PIPELINEDE}= 7|} ES 0|85t XA 4+ JULH Ol E =

CREATE PACKAGE PKG IS
TYPE rec IS RECORD(m1 NUMBER, m2 VARCHAR2(100));
TYPE tbl_rec IS TABLE OF rec;

END;

/

CREATE FUNCTION pipelined_table_func

RETURN PKG.TBL_REC PIPELINED

AS

X PKG.REC;
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BEGIN
FOR 1 IN 1 .. 1000 LOOP
x.ml = i;
X.m2 = "abc”;

PIPE ROW(X);
END LOOP;
END;
/

select * from TABLE(pipelined_table_func()) where ml = 500

/

Ho¥ mo|=z2|21= HI0|2

st
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Hi0Z& 2BHE El2]

= JoM= FS HOIH EfYQl 2 =2HE EFRIOf Dol A 4TS,

10.1. 7

HEHE E}2](Object Type)2 Ll Ol & EFRI Q| T OB 7 R A9 ME X 2 718 S 74 &3} (Encapsulation)
ot =4 OOl EtRl(Abstract Data Type)O| Ct.

HIOlE 714 R4 = Attribute2t 1 £ 20, 2 T 2 72 2 0f 4 E(Method)2t 1
Ol Et= O|23t0] of Z2|# 0| d0f HHAE HOo|Het ME =203 5t =2
Aol &0l £ /X1 7t=40| Z=OtRICE

Ch A S s F O

=
EZ2s 4+ AN HEE

=
=
(@]

tbPSM2| @ EM E ER|0| Sl ALt I 7| X|2te| CHEH 2 EhEdt 2o

o SYACHCIE M 4SM T CHEA0| HQIE &4 8 24 0l0[F EFRIO|2HE ZOICh (4542t TS
M2 £% F7H0H)

o 17| X|9} CHE F 2 Et) MA Sfo|Ch,
- 2SI E EfQIO WAk HAUM B MK 22 02 022 T2 ASBIC

—

— WY Z[X] RbH| ZF Mg Ott FE et HOIH M E 7HX = B @ EXE Bt XA 2= O o[E A E THX]
x| oM QEME EFQ Al o] o] A

- QBEHME EfQIo| Mgt HH 2 HAM EIQn} SUSHH MMXE SESt= A0IH, M XIIF A
ElE A2 #H2o ME FI(9F 20t

— #H49] Block ScopeZt 292 B2 QLEME QIAHA st M 22| 7t shA =ICt =, T 7| X| HH
0l A0 = 7| K| QAEHAT 23| &= A R0 AHF| EICE

=]

thPSM2| @ EH E EFRI 2 thPSM LJOI M AtEE[= 7| SEF HEIU S EZ SQLO|LLE|O|ES MY

5t= ROME AFEO0| 27ts35t0t (718 F7H0E)

1

22 QEME ERIE 0|8 Number Stack?| 7+ O 2 Stack2| H|O|E HIE I} Top EQIE, 2|11

St
Z4|(Push), Z(Pop), Ef(Top) SX 3t o= 22 22 2OI8 4 QUCh,
DROP TYPE number_array FORCE;

-- Stack YoM ARgste dHolHE A% Hd A7]e] A 9= wlE dolH B
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CREATE OR REPLACE TYPE number_array AS TABLE OF NUMBER;
/
show err

DROP TYPE type_nstack force;

—— number stack® F4 do]E EFY
CREATE OR REPLACE TYPE type_nstack AS OBJECT(

maxlen pls_integer, -- Stack® Ht =7]
topptr pls_integer, -- Stack® TOP
array number_array, -- Stack 4 Ho]E

MEMBER PROCEDURE pop (self in out nocopy type_nstack),
MEMBER FUNCTION top (self in out nocopy type nstack) return NUMBER,
MEMBER PROCEDURE push (self in out nocopy type_nstack, input NUMBER),
CONSTRUCTOR FUNCTION type nstack(maxlen pls_integer) RETURN SELF AS RESULT
);
/
show err

CREATE OR REPLACE TYPE BODY type_nstack

AS
MEMBER PROCEDURE pop (self in out nocopy type_nstack)
AS
BEGIN
IF topptr <= 0 THEN
raise_application_error(-20000, “stack is empty®, true);
ELSE
array(topptr) := NULL;
topptr := topptr - 1;
END IF;
END;

MEMBER FUNCTION top (self in out nocopy type nstack) return NUMBER
AS
BEGIN
IF topptr <= 0 THEN
return NULL;
ELSE
return array(topptr);
END IF;
return NULL;
END;

MEMBER PROCEDURE push (self in out nocopy type_nstack, input NUMBER)
AS
BEGIN
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IF topptr = maxlen THEN

raise_application_error(-20001,

ELSE
array(self._topptr + 1) :=
topptr := topptr + 1;
END IF;
END;

input;

"stack is full®, true);

CONSTRUCTOR FUNCTION type nstack(maxlen pls_integer) RETURN SELF AS RESULT

AS
BEGIN
array := number_array();
array .extend(maxlen);
topptr = O;
RETURN;
END;
END;
/
show err

set serveroutput on
—-- Zt&st, Stack Push/Pop 54 HAE
declare
sl type nstack;
begin

sl := type_nstack(4); -- Hu =7

s1.push(10); -- 10 Push
s1.push(20); -- 20 Push
s1.push(30); -- 30 Push
s1.push(40); -- 40 Push

dbms_output.put_line (sl.top);
sl.pop; -- stack pop
dbms_output.put_line (sl.top);
dbms_output.put_line (sl.top);
sl.pop; -- stack pop
dbms_output.put_line (sl.top);

sl.pop; -- stack pop

sl.pop; -- stack pop

sl.pop; -- stack pop : Stack?]
end;

oHEE

=27l

472 Stack® AA

-- Stack® Tops %3

-- Stack® Tops %3
-- Stack® Tops %=

-- Stack® Tops %3

Hlo} glomw o

b4
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10.2. MM X}

MYX= O Z2E WYXt AR F2l S-GAH7t AT

10.2.1. C|EE

ArE X 89

SRt e B HZE A7 = 85H, HZE X9 g4 AU M= Attribute
o &Mt SLSIEE = E A7t argumentE CHE Bt S 7M1 G XE = &5t &9 tbPSM implicit
type conversion ruleg [HECH 0HF QHME H4TE NULLY AR MM X 84 5 S0l ExceptionO|
S SICH R BM E QIAEH AT NULLY A2 Attribute= &H4f NULLO| )
CIE2 HEE 4YAE = &5t= 0 0fC
create or replace type default_constructor as object (
al number,
a2 varchar2(1024)
):
/
declare
var default_constructor;
begin
var := default_constructor(10, “"default®);
dbms_output.put_line (var.al);
dbms_output.put_line (var.a2);
end;
/
X O] AHA
10.2.2. AFZEXF ™| MM K}
MEXA ZO HEXHZE ERet AQUAMITHEHE 2 QHZY 2 0f Th2f B #H2H0] 7t
MO g £40| P M2 XS MM M BT, plot MEisiX| RoHs F P 2T o2 7F LAy Bt
Ch ALEA Zo ddXE Hde @ LEME HE= 7| =2 2 NULL gt S 71T AFE X F 2| & Aol
o of AtMet dE 2 “10.4. M A~ =72] “10.4.1. 4G XA H A =75 & ettt
CIE2 A A 82l 4 dXHE = &5t= oot

create or replace type constructor_body test as object (

al number,
constructor function constructor_body_test
return self as result,

constructor function constructor_body_test
return self as result

(paraml number)

(paraml number, param2 number)
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o/

create or replace type body constructor_body test
as
constructor function constructor_body_test (paraml number)
return self as result
as
begin
al = paraml + 1000;
return;
end;

constructor function constructor_body_test (paraml number, param2 number)
return self as result

as
begin
al := paraml + param2 + 1000;
return;
end;
end;
/
declare
var2 constructor_body_ test ;
begin
var2 := constructor_body test (5, 60);
dbms_output.put_line( var2.al );
end;
/

10.3. Attribute

Attribute= 2 EH E EtQ|9| 144 2 201 | O|E{ SO| Tt
e 2 A| O|O|E EIR!(Primitive Data Type)
o 2 EM E EIQ|(Object Type)

e Zi2M E}Q(Collection Type) & QIEl A HIO| E|O|Z EtR(Index by table Type)S A 2|5 HiE EtL
(Varray Type)

e H|O| & E}R!(Table Type)

B T = EbQl(Record Type)2 Attribute Ef| © 2 AFBE 4 AT & TS EHQI T} QIS A HIO| B0 2 EF
S thPSM 22 Etl(tbPSM BLOCK QH| A M1 745)0]7| I £0|C =, 21A| T O|Ef EFR T create type
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tiribute EtQ) © 2 A2 JHS I} Attribute] O|E2 E=E22 58

<)
M, ML= 0|5 S=55H F &L

rr
m
o I9
ro
>

CtE2 284 Bt REME EfRlS 28 ALg e of ol .

-- =7 B4l

create type o_nation as object (
name varchar2(16),
continent varchar2(16),
climate varchar2(16)

)

/

-— F4& Bd

create type o_address as object (
nation o_nation,
city varchar2(16),
street varchar2(16),
zipcode varchar2(16)

)

/

-- AH EHY

create type o_person as object (
name varchar2(16),
height number,
weight number,
living_place o_address,
working_place o_address,
gender char(l),
ex_military_service char(l)

)

/

—— o8 =AA
create procedure change _working_place (p in out o_person, a in o_address)
as
begin
p-working_place := a;
end;
/
-- A%S FYse ZHAA

create procedure print_working place (p in o_person)

as
begin
dbms_output.put_line(">" || p-working_place.nation.name);
dbms_output.put_line(">" || p-working_place.nation.continent);
dbms_output.put_line(">" || p-working_place.nation.climate);

ol
62
|0
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dbms_output.put_line(*>" || p-working_place.city);
dbms_output.put_line(*>" || p-working_place.street);
dbms_output.put_line(*>" || p-working_place.zipcode);
end;
/

-- 1 4ge FEE Ve FAR FaE Adse EF

create function default_address (nhation varchar2) return o_address

as
begin
if nation = "Korea®™ then
return o_address(o_nation(nation, null, null), “Seoul®, null, null);
elsif nation = “"USA" then
return o_address(o_nation(nation, null, null), “Washington®, null, null);
elsif nation = “France®™ then
return o_address(o_nation(nation, null, null), “Paris®, null, null);
else
return o_address(o_nation(nation, null, null), null, null, null);
end if;
end;
/

-— ul= FYxeA gold gy dolEe] AFHAE
-- ARolEote] FRoA =9 FrE WAste ofEE Aol
set serveroutput on

declare
my_person O_person;
begin
my_person := o_person("Infinidata®, "180°, "72"°,
o_address(o_nation("USA", null, null), *Pheonix”, null, null),
o0_address(o_nation("Croatia®, null, null), “Zagreb®, null, null),*M*, “Y");
print_working_place (my_person);
change_working_place (my_person, default address(*“Korea®));
print_working_place (my_person);
end;
/

10.4. HI A=

HASE 225 E Efelo

1=}

RotAE ZEMO|0

>
>

o WMItHAE

0z
1%

° H A=

e ORDER H|&~E
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o MAP H|A =

- TR EN=

A HAS, HH HASE St & 1A|7<17+ 7t55t1, ORDER H A =2t MAP M A== &40t b5
SiCH @ =M E EIQI2 ORDER HAEL MAP HIAE & S0 SHLIEEIHE £ QUL

10.4.1. MMMZXl Hl&=
ArEXAHo MEXE MAE M 2E 20 2|8 g2 MFX| Lt AFHOE M QIAEHAE S
Ct AFS X FHo MMXtel A M mteti|Ee 2 SELFEt= 0] &9 Xt7| 7WEI EtQl 2 7HXl = Tt2to|HE
BA| 7hsSHX| 0 X| H ot K| &= Al SU5Iet A HAM nietd|e & SELFE K| F5HX| L0 et 455 2
2 SELF7I U&= A1 27| Il 20| =X 91 SELF= IN/OUT NOCOPY ItZta|E{0|C}).

10.4.2. A& H{AE=
pS| S = %EHE k=2

HHAEE 2EHE INSTANTIATIONS SHA| 221 = 2 50| 7tset HAEZE O €2
ot

"QHAE Bl oBN.HH WAL o8 (HIHEER)

MM HASE B 0|52 TN 1 55517| i 20| 44X ST 40| B2l B2 AAH A0
CHEh M 20| BIHSSIC 5, HH M ASE QAHA CO|E HAT M| ARG E Z 0T ALBE 0f0}
sic,

CHS S FE A =9 AFE of ol

- AT B

drop type smuff force;

create type smuff as object(
name varchar(1024), -- AW ol&
height number, -—— AHXI 7
static function eat(blueberry in number, sizeofmeal in number)
return number

create type body smuff
as
-- AvE7L 9 Heta
-- olF°] HAALE Y=t
static function eat(blueberry in number, sizeofmeal in number)
return number

717} A k=

as
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begin

return blueberry - sizeofmeal;

end;
end;
/
show err

set serveroutput on

declare
fafa _smuff smuff;
blueberry_amount number := 10000;
begin

-- 8cm 7|9 3 Aw= Ay
fafa_smuff := smuff("Fafa", 8);

-- 718} AdEglel BF skl 100719 EFHEE W et
AU E AApel A o] e} #¥o] ¢lu

-- EFHIE Y ¥H Folsa o=,

-- static method Al&°] & A3},

blueberry_amount := smuff.eat(blueberry_amount, 100);

dbms_output.put_line ("# of blueberry:" || blueberry_amount);
end;
/

10.4.3. ORDER H&E
ORDER M AEE= F iSO QEHE QIAEAE H| W5 ol AFRE = M A =0|C},
N

ry_

Oi7hH = SELF
mtetole StZF QUO{OF Stot, Bt 2| g2 A EfY
loat2} ~10{| [0tZ2 Sub Type)2tS 744 Of SHCt,

£ A Q5tD st X7| XfAQ EIRIE 7
(Number, Bin_Integer, Binary_double, Binar

—_

I, FW

$D

a.order_method(b) "H]w A=} 0

MAP M| &~ E 2} ORDER M A E9| mj2ta| B 2f Bhetgh il w = ChS 2 2L
HA= nja2jo|Ef HEEHZ}
MAP SELFE M| 2|5t utetn|E| AFEO| E7+solttt.  |Primitive Data Type

ORDER SELFE M 2lotal At7| At EFl S ZHA = 170 2] | At ERY

IN T}2t0|Ef AFZ0| JHS3tet.
— Number

— Bin_Integer
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HAE= nj2jo|Ef HEEHZ}

— Binary_double

— Binary_float

— 10 E Sub Type

ArEXbE F 70 9| miEtn|E & H| W5t ChE 2t 20| M AEE sl OF S,

Ct= 2 Stack EtR 2| ORDER M| &~ E % 2 0| 3510{ F 7H 2| StackS H| ul 5t= 0 O| CH(Stack®| element
M7t 240 o 440 At Jt+y).
DROP TYPE number_array force;

CREATE OR REPLACE TYPE number_array AS TABLE OF NUMBER;

/
show err

DROP TYPE type_nstack force;

CREATE OR REPLACE TYPE type_nstack AS OBJECT(

maxlen pls_integer, -- Stack® FHtu F7]
topptr pls_integer, -- Stack® TOP
array number_array, -- Stack WX Ho]E

MEMBER PROCEDURE pop (self in out nocopy type_nstack),
MEMBER FUNCTION top (self in out nocopy type nstack) return NUMBER,
MEMBER PROCEDURE push (self in out nocopy type_nstack, input NUMBER),

CONSTRUCTOR FUNCTION type nstack(maxlen pls_integer) RETURN SELF AS RESULT,
ORDER MEMBER FUNCTION compare(v in type nstack) RETURN NUMBER

):

/

show err

CREATE OR REPLACE TYPE BODY type_nstack

AS
MEMBER PROCEDURE pop (self in out nocopy type_nstack)
AS
BEGIN

116 Tibero tbPSM QHLHA{



IF topptr <= 0 THEN
raise_application_error(-20000, “stack is empty®, true);
ELSE
array(topptr) := NULL;
topptr := topptr - 1;
END IF;
END;

MEMBER FUNCTION top (self in out nocopy type nstack) return NUMBER
AS
BEGIN
IF topptr <= 0 THEN
return NULL;
ELSE
return array(topptr);
END IF;
return NULL;
END;

MEMBER PROCEDURE push (self in out nocopy type_nstack, input NUMBER)
AS
BEGIN
IF topptr = maxlen THEN
raise_application_error(-20001, “stack is full®, true);
ELSE
array(self._topptr + 1) := iInput;
topptr := topptr + 1;
END IF;
END;

CONSTRUCTOR FUNCTION type nstack(maxlen pls_integer) RETURN SELF AS RESULT
AS
BEGIN

array := number_array();

array.extend(maxlen);

topptr = O;

RETURN;
END;

ORDER MEMBER FUNCTION compare(v in type nstack) RETURN NUMBER
AS

BEGIN
IF self.array.count = v.array.count THEN
RETURN O;
ELSIF self.array.count < v.array.count THEN
RETURN -1;

M10Z 2BAE EIQ|
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ELSE
RETURN 1;
END IF;
END;
END;
/

set serveroutput on

// 5 718 Stacks Hlws:E o EE Aol A
declare

sl type nstack;

s2 type_nstack;

begin
sl := type_nstack(8);
s2 := type_nstack(4);

if s2 < sl then

dbms_output.put_line("s2 is smaller then s1.%);
end if;

sl := type_nstack(4);
s2 := type_nstack(8);
if s2 > sl then
dbms_output.put_line("s2 is bigger then sl1.%);
end if;

sl := type_nstack(4);
s2 := type_nstack(4);
if s2 = s1 then
dbms_output.put_line("s2 is equal to s1.%);
end if;

end;

10.4.4. MAP H|&E

| =
F=| M primitive Ef®l S 2[E sl OF eFCt. 2Hef O &t A MXIIE = P a<be O

QEME QIAHA H|WIt ItSStE S BFC,

a.map_mehod() < b.map_method()

LIS 2 MAP M A =9 AL Of| O Tt
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CREATE OR REPLACE TYPE some_type AS OBJECT (
key_value number,
divider number,

MAP MEMBER FUNCTION get_hashval RETURN NUMBER
);

CREATE OR REPLACE TYPE BODY some_type

AS
MAP MEMBER FUNCTION get_hashval RETURN NUMBER
AS
BEGIN
return mod (key_value, divider);
END;
END;
/
DECLARE

varl some_type;
var2 some_type;

BEGIN
varl := some_type (15, 10);
var2 := some_type (16, 10);
dbms_output.put_line ( varl.get_hashval );
dbms_output.put_line ( var2.get_hashval );

IF varl < var2 THEN
—-- varl < var29A 4EHZHOE MAP HAE7 SEHTH.
-- =, varl.get_hashval() < var2.get _hashval(QZ W3 ¥},
dbms_output.put_line (“var2 is bigger then varl.");
ELSE
dbms_output.put_line (“varl is bigger then var2.%);
END IF;
END;
/

10.4.5. HH| HA&A=

W HASE OIS 22 HHE 55

o
inl

"Q_]__}_\_Eq_}_\_ O]%"-"‘ﬂ]iE o]%u

=

AEE N EH metnlE{ 7} &S el SELF Ti2tn|8 2 Xt7| XA Q| EtQl S JHX £ matalefolch.
A2 IN IEHE[E 0| AREAEZEIN/OUT EENZ HHO| 7HSSHEL IN2 2 AL SHH Attribute 24 S
F =

o
—
491 2 S WHO| JHSHOR AN SHE 4 *

HA
&E et = ela

1
+
50
n
(9]
m
[
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A OojHo| 2 &+ UALE | FH "SELF"."Attribute O| "2 Z AtE3tA L} "Attribute 0| §"'2 2 &
AHEO| 7t St

HH oA=& OVERLOADINGO| 7H55tA 2 MAP, ORDER M| 4 =+= OVERLOADINGO| =75 3SICt.
HH M2~ == LOCAL METHOD(BODYO| M EHALE st M AE)E Fol e 4= QT &4 TYPE OBJECT
ol 7| &% M A =7t 26| BODYO| = =& 6l OF 58, BODYO| £ ot= M A== BHEA| TYPE OBJECT
Ol 7| &=5|of gtct.

CH= 2 Number Stack| AFE 0Of 0| CF,

declare
sl type_nstack;
begin
sl := type_nstack (16);
sl.push (1); -- W w4AE FF(procedure)
dbms_output.put_line (sl.top()) -- WH HAE S ZE(Ffunction)
sl.pop; — "1 Hi=
end;
/

folr fol

% (procedure)

10.5. @EHAE zig M &
Cle2 QYEAME g A Ho|of,
e ALL TYPES, DBA_TYPES, USER_TYPES
e ALL_COLL_TYPES, DBA COLL_TYPES, USER_COLL_TYPES
e ALL_TYPE_ATTRS, DBA TYPE_ATTRS, USER_TYPE_ATTRS
e ALL TYPE_METHODS, DBA_TYPE_METHODS, USER_TYPE_METHODS
e ALL METHOD_PARAMS, DBA_METHOD_PARAMS, USER_METHOD_PARAMS

e ALL_METHOD_RESULTS, DBA_METHOD_RESULTS, USER_METHOD_RESULTS

1]
K

i Foll Ci & AtMI Bt L & 2 "Tibero & X QA M 2| "X|3F Static View"E & 11 ot

ol
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M11&E ALES X 2] AGGREGATION g

2 X0 M= A2 A H 2 AGGREGATION & 4:0] CH5t0f CHaH A Ao St}

11.1. 7

AGGREGATION &= 0]2| Hall &1 AGGREGATION & =2t AFE Xt 2| AGGREGATION &2 Ltk
O XLt 02| 3T AGGREGATION &= AMEO| F2I5t0 MSE = st+2 XM e LHE2 "Tibero
SQL & X QHAAM"E FHIITHH.

AHE X9 AGGREGATION &4 = 0|2| ™ol Xl AGGREGATION &2 20| AFEXIF Holsh o9 &
9| AGGREGATIONE s~ 8tCt, Qoo S&Z & stY| ol # 2| =3 7| = AGGREGATIONS| 024
A E Folst1, ZH THA 0| M AGGREGATION S22 AFS X HOlstHAEE ZH(CALLBACK)E 2

o =
tadds tCt.

-

Z M AGGREGATION &%tg s &4

rr
o
>
Ok
ok

11.2. g DDL

AFE X H Ol AGGREGATION & 4= HIC| 7t §le &4 2 MY =IC),

HIC| 7t 2= Ol/e Hel +d87|2 SH0| Chyst H
ool A2l 719 o2 HAM AL 2 28 HAE

ArE At H 2] AGGREGATION S&0| HE 2 +& JtsetA| O § £8t AZ AT X 7hSSteh AAE Rt
G2 +d Vs HFE NIt 2 2 +d JtsotH Jof tist SHO[L 22|52 & s &
SHIEZ 7| &&|0{OF BHrt

FEE vdE + U2EE, SE[AIO[Me 4 A= dd 2tHoM =X A A

Mi11ZE AFZ2 X H2| AGGREGATION & 121



user_defined_aggregation__function

CREATE

/- - :
\FUNCTIOI\D——{ qualified_obj_name }—>

@ REPLACE

argument

e ()

—»@ETURI\D——{ datatype I ( AGGREGATE }——
L(PARALLEL_ENABLE)—I

—»(USIN@——{ object_type_name }—»

object_type_name

——{ quialifed_obj_name }—»

e 1HRA

eV TP

T

qualified_obj_name

"£7|018 B 401822 & 4 20, A7|04F 0| M 2F T 5t

AZ|0FHO| IS BATE SHUE A7|0HE FAIBICE Y25te!
Al

M AFE RIS AZ|OLE QIAEICE,

argument 42| mbEtA|E{ 0|t 174 Of &2 mb2|A|E4 7t 20 & Of ShCt.

IN Sho| mEtR|E el ME ek g S Z0| 0
IN I2HO| B = QR 2R H S ¢ L=C0t 712442 IN It2t0[E{ O T,
AGGREGATION &0l AM = IN m2t0|EH 2t X[ BTt IN OUT, OUT,
NOCOPY M2 & &35tX| =Ct.

datatype 4o metd|E{ 2| HIO|E EtQIOo|Ch mi2|A|E Bt S AZet Bt o K|
s iy

PARALLEL_ENABLE AGGREGATION S&0| HH 2 S & 7t 5otk £ LIEHH Y

7|5t Y= E? EEE ™0 27tsSHT

AGGREGATE

A2 X X|H AGGREGATION &4 o £ & LIEHHCE,
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Fyes 4y

object_type_name WA EtR 2l O] 0|t

A EF e F 2| 38729 AGGREGATION S2H2 X 5t6t= TUDIAG
GREGATEINITIALIZE, TUDIAGGREGATEITERATE, TUDIAGGRE

GATETERMINATE, TUDIAGGREGATEMERGE(ME47H5)0| Z &g/ 0f
Of StCt,

"AA EtRQ O|F" = A7 0HE AN EfYUel Ol F 22 & 4 UL

11.3. ZHA| E}

11.3.

A X7} H o 5t AGGREGATIONS E&5t7| QoA stLto &4 2 Ba a4 Qo E7 X0t 3z
7|9 SE2 0|2f ZHX| e4Ct

2| 37| = AGGREGATION &2 & CIA6H CHA E JHX|H, 2t2t9] S &2 CHE HAMO| R fE=ICH &
5 =71 29| HO|EHE |X & = A0{0t

St AF2 X} & O] AGGREGATIONE
SHC} O|2{ st A e B S7|0| Hetst 2

ST E ERRIS OO B S OjERIREE JHAM, Y0l SHES HAEE YOI5t0f SILIZ £5

=
= (Encpsulation) 47| § ZO[C}. ofof t2t, AFE X H 2| AGGREGATION &2 110 229 22| of
EE|RE, &2 AGGREGATION S&2 H A= 2 FO|FtCt,

OHEEIRE= Lt 22X E EIRQ] Q| M ko WECH 7| I 20| AFSXH7F ZHA| EFRI Q| AMS Xt Q| Et
olo] B 2t A Oy Bt | O|E{ = AGGREGATION SZHof| Z&HA|Z 4 QUL HAE= PSM2 21019
Mok Hel oA XAtREH B JtSotct B ol RLEMES MY U HAE SES2 AEX} Q6 AT

Hel I = LENME AAHAE MYst s AIAREHA gtE FHAZA2E Qi AGGREGATION
StE sdstH 24 HAEE HE s ES E e HAO A Xts2 E S (CALLBACK)E = SEHE
A2 EICt S M A 5= AGGREGATION &4 SX2 43 5iC},

AGGREGATION SZt& mf o5t 43 QIAEAE
A7 GA ET Ofof| et BEE A STATIC &2 2

o TZEEIQ

STATIC FUNCTION TUDIAGGREGATEINITIALIZE
(
SCTX IN OUT object type_name

))
RETURN NUMBER;
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MEMBER FUNCTION TUDIAGGREGATETERMINATE
(
SELF IN object type_name,
RETURNVALUE OUT NUMBER,
FLAGS IN NUMBER )
RETURN NUMBER;

e Ul2}A|H
nj2io|E oYy
SELF HAMO| = E HA QUAHAE EFXSHT| 2E0|H, A = b7 Xt
AME HO R Hh=rf
RETURNVALUE AGGREGATION Z 2}gfO|Ct AHAM Bt SREIJNLLEME, S8M Y 2
5)2 XA X &f=Ct
FLAGS AHEE| K| &=L
o HHEkZf
WY HAE S 5 AE ghststct, Z 1 ZH2 TUDICONSTO| Q0|7 "ol £|of o, s T Hhat
X

WA AABA F7H AT S2 B5H01 SILE| A AAHAR F7H A TS M xe el
(Optional)o 2 HOla4 QT Y SHS YOUSHA OB H2| £ ATO|A | SH0| FO| 5 x| Lok,
WY 43 2PASS 2D2F ST 22 S X f0| YICk
o ITEEEIY
MEMBER FUNCTION TUDIAGGREGATEMERGE
(
SELF IN OUT MYSUM_OBJ,
CTX2 IN MYSUM_OBJ
>
RETURN NUMBER;
o I}2}0|E]
m}2}o|f T
SELF A QIABIA Xp7| RPAS QRO WL CHE S7H Z IS Yo ATt
olct.
cTX2 58t o 440] 247 QI AE AO|C
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HE HAE S & Z1E Phetetch A3 242 TUDICONSTO| 2|0|7t Fof =0 J2H, s F Bhet
of et 2| & 7(2f El

SH0| 2

11.4. TUDICONST 7| X]|

AEXE F O AGGREGATION &9l Bhetgtol ZR/E LIEHH T Bhatgtof| mat, 32| +#7|7t S&2
Se| ot
o &
a4+9 oy
SUCCESS 29 S AT FY SEHAE A SAT0f MEE I AL ST
ERROR E9 A ZOIHHIE Y SEHY S A2 a0 MES 0 ASEC F 2
T F of @ LBt

11.5. of|2]

ChS 2 AP Xt H 2| AGGREGATION =3 & L sr4 Q1= 0f 20| Ct.
e ERROR_DML_UDA_INVALID_ARG_CNT
AGGREGATION gf4=2| mtetn|E 7447t X of= 29 L/l St oll2 0|t
e ERROR_DML_UDA_NOT_FOUND_INTERFACE
2| eI M AL AT H OB 28 (CALLBACK) M A =5 BHX| 25 A LM 5H= of2{o|Ch
e ERROR_DML_UDA_INVALID_ITERATE_ARG

el 2T AL XIF H OIS U (CALLBACK) M A= 2 mi2to|eH & MY sHA| 2
= ol 2{0| L},

o
1o
=
3
o
_O'L

e ERROR_DML_UDA_INVALID_RETURN_TYPE

I

10
rok

I 84 (CALLBACK)M| 2~ £0i| Af RETURNVALUE 2| #t0] At& Xt & 2] AGGREGATION
H

=
=
E HES ofX X g4 st= o2 ol

|0

X7
)

r o>4

(=
el

i

>
-I> 00

3

e ERROR_EXEC_UDA_ERROR

AL XETL H Ol 8 28 (CALLBACK) M A =0f| A TUDICONST.ERRORE 2|E §t 4 20| M 5t= of 2
o|Ct.
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11.6. Zckst of| A
CI2 2 AGGREGATIONO| & @35t ZHA EFQ S o 5t= of 0| C}.

CREATE OR REPLACE TYPE AGGR_STRING_OBJTYPE AS OBJECT (

data VARCHAR2(32767),

STATIC FUNCTION TUDIAGGREGATEINITIALIZE( SCTX IN OUT AGGR_STRING_OBJTYPE )

RETURN NUMBER,

MEMBER FUNCTION TUDIAGGREGATEITERATE( SELF IN OUT AGGR_STRING_OBJTYPE,

VALUE IN VARCHAR2)
RETURN NUMBER,
MEMBER FUNCTION TUDIAGGREGATETERMINATE( SELF IN AGGR_STRING_OBJTYPE,
RETURNVALUE OUT VARCHAR2,

FLAGS IN NUMBER )

RETURN NUMBER,

MEMBER FUNCTION TUDIAGGREGATEMERGE( SELF IN OUT AGGR_STRING_OBJTYPE,
CTX2 IN AGGR_STRING_OBJTYPE)

RETURN NUMBER

o/

CREATE OR REPLACE TYPE BODY AGGR_STRING_OBJTYPE
IS
STATIC FUNCTION TUDIAGGREGATEINITIALIZE( SCTX IN OUT AGGR_STRING_OBJTYPE )
RETURN NUMBER
IS
BEGIN
SCTX := AGGR_STRING_OBJTYPE(NULL);
RETURN TUDICONST.SUCCESS;
END;
MEMBER FUNCTION TUDIAGGREGATEITERATE( SELF IN OUT AGGR_STRING_OBJTYPE,
VALUE IN VARCHAR2)
RETURN NUMBER
IS
BEGIN

IF VALUE IS NOT NULL THEN
IF SELF.data IS NULL THEN
SELF.data := VALUE;
ELSE
SELF.data := SELF.data || "." |l VALUE;
END IF;
END IF;

RETURN TUDICONST .SUCCESS;

EXCEPTION WHEN OTHERS THEN

M11Z A= X} 2| AGGREGATION

0
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RETURN TUDICONST.ERROR;
END;

MEMBER FUNCTION TUDIAGGREGATETERMINATE( SELF IN AGGR_STRING_OBJTYPE,

RETURNVALUE OUT VARCHARZ2,

FLAGS IN NUMBER )
RETURN NUMBER

1S
BEGIN
RETURNVALUE := SELF.data;
RETURN TUDICONST .SUCCESS;
END;
MEMBER FUNCTION TUDIAGGREGATEMERGE( SELF IN OUT AGGR_STRING_OBJTYPE,

CTX2 IN AGGR_STRING_OBJTYPE)
RETURN NUMBER

1S
BEGIN

SELF.data := SELF.data || =, || CTX2.data;
RETURN TUDICONST . SUCCESS;

EXCEPTION WHEN OTHERS THEN
RETURN TUDICONST.ERROR;
END;
END;
/
S|

M Oo|5t 24X EFQl © 2 AGGREGATION &4

[

A

i

IOI
S =

rol

b},

CREATE OR REPLACE FUNCTION AGGR_STRING(input VARCHAR) RETURN VARCHAR

PARALLEL_ENABLE AGGREGATE USING AGGR_STRING_OBJTYPE;
/

CHS 2 AGGREGATION & 49| A% AL
5t AGGREGATIONS =H0| SQLS E3 43

L)
(@]

|Ct. 02| Hol=l AGGREGATIONO| Ot AFZ XH7F A 9

CREATE TABLE BEST_COMPANY
group_name VARCHAR(32),
affiliate VARCHAR(32));

~

Table "BEST_COMPANY® created.
INSERT INTO BEST_COMPANY VALUES("E|® A", "E|@ALTE");
1 row inserted.

INSERT INTO BEST_COMPANY VALUES("ElW A", "E|WAHOE");

1 row inserted.
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INSERT INTO BEST _COMPANY VALUES("ElW A=, "E|@lAZZH");

1 row iInserted.

COMMIT;

Commit completed.

-- BEST 3JA} Ho]EolA EH AL AGAS] olF5 o 994
-- & ez wy A,

SELECT aggr_string(affiliate)

FROM best_company
WHERE  group_name = "E|WA";

AGGR_STRING(AFFILIATE)

EHH¥ALZE EdAHolH, HuAT

1 row selected.
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1L
K

=2
R
2

rr

Al B

BEGIN
BODY
BOTH

A2.C

CASE

COMMIT
CONSTANT
CONSTRUCTOR
CURSOR

A3.D

DELETE
DISTINCT

A4 E

ELSE

ELSIF

END

EXCEPTION

EXIT
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AS. F

FETCH
FINAL
FROM
FUNCTION

A6.G

GOTO

A7

IF

IN

INDICATOR
INSERT
INSTANTIABLE

AS8.L

LANGUAGE
LEADING
LOOP

A9. M

MAP
MEMBER
MERGE

A.10. N

NOCOPY
NOT
NULL
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Al11.0

ORDER
OTHERS
ouT
OVERRIDING

A12. R

RAISE
REF
RETURN
REVERSE
ROLLBACK

A.l13.S

SAVEPOINT
SELECT
SELF
SHORT

SQL
STATIC
SUBTYPE

Al T

TRAILING
TYPE

A.15. U

UPDATE

A.16. W

WHEN
WHILE
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B.1.

B.2.

Appendix B. tbPSM £AFE 2t5 3}

2 M= thPSM A 2 Y E 2ATEF A2 otste YHE 7=

M

Tibero= tbPSM 2O 7HZUXITL B et 2AATES EAELN ZE2 Y XNS0A &K (=S &=
stot= 7lsE M-St

AEXH= tbwrap T2 1M S 0| 25104 AA AEE2 2453518 4 QUL thwrap T2 13 2 thPSM 210 2
SYE AN IS A S 3ot Tt 2 A EStL, S etE DDLE2 2 T AIX, i 7| K|, &4 S& Ol 0]
EfHf| o] A0f e 4 QULCH.

Ol24 © 2 HIOLA| TR{A| K|, &4, 7| X| MU 7| K| AEHEQ} e
SE20|Lt E2|A, tbwrap?}t Ot ZHA S2 245 5}61A| =L},

S ZEZE Ho|A Of2H et 20| Ystof TR IUS HY

rol

FCF
tbwrap iname=i nput _file [ oname=output file ]
Ol Ml = Of2H o 2Lt

-— A AR FAAN dEkzl test.thwEts o] 52 YdZE EHHE.
tbwrap iname=test.sql

-— A AZel result.tbwgli= °]F9 Hdz EHEHG.
tbwrap iname=test.sql oname=result.tbw

— dYgedE A3 + Ade
tbwrap iname=/far/test.sql oname=/boo/boo2/test.thw
ASSHE U S Yo EH of2f of 20| F = o] ULt

create or replace procedure p wrapped
{wr apped_t ext }

/
?|2f 20| X-d = DDLZE tbPSM A & AmstH dd& + Ut 49 ¥ *_SOURCE AE 72 T3
ol Zr=oteE M2 MYEUSE 2elg & UL
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B.3.

Ofl %l
Y5t IHE S oM E Soll B S

ZHAKNE 25 35tstal O O E{H| O] 20 M4 S
cre.sql It 0| = of2ff 2 2= DDL=0| ULH.

create or replace procedure p (a number)
is

b number := 12;
begin

for 1 in 1..100 loop

dbms_output.put_line(a + b - 1);

end loop;
end;
/

Myl U2 ARB IOl H B Z BHCE

WA= 9 Zhe S ol 2 20| = 3tet0] Yd = cre.tbw L

tbwrap iname=cre.sql oname=cre.tbw

tbWrap 5 Trunk

Copyright (c) 2008, 2009, 2011, 2012 TmaxData Corporation. All rights reserved.

Processing cre.sql to cre.tbw

mjo
fo
O
o
P
30
o

cre.tbw=2 SO EH 2SS U=

create or replace procedure p wrapped
eHH4Ck8s jWn5HYFQr/vIvToOrCyf+WOVGwH/kQ/pFtaCNMMz0s6KVwxk 10YVLQhAThsO9DTZttreui2mgun

VXR4AuG5sovFku/ep67aWrOab jKBeyu+Ni5PSWVuBZh+W+bBr38w4XRFOANk8 IHkJo4pMwkAshBgyJLiVrA
by3EQZiWKvMhBN187Ac2hdLM9z+Bck1QhMOUL If2altYZ3cg==

/

A8 RHE IS WOLM thsql SO T2 02 HH5I0f ZafA| X S 44t

o

$ tbsql tibero/tmax

tbSQL 5 Trunk

Copyright (c) 2008, 2009, 2011, 2012 TmaxData Corporation. All rights reserved.

Connected to Tibero.
SQL> @cre.tbw
Procedure "P" created.

File finished.
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B.4.

OlAl ArEAtE ddE ZRAIME AEE = UL

SQL> call p(1);

PSM called.
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1

Symbols

%FOUND, 91
%ISOPEN, 91
%NOTFOUND, 91
%ROWCOUNT, 91
%ROWTYPE, 27
%TYPE, 26

A

AGGREGATEINITIALIZE H &~ =, 123
AGGREGATEITERATE &~ E, 124
AGGREGATEMERGE M A=, 125
AGGREGATETERMINATE M &~ E, 124
Attribute, 111

B

BETWEEN ™ AHX}, 39
BFILE, 26
BINARY_DOUBLE, 18
BINARY_FLOAT, 18
BINARY_INTEGER, 18
BLOB, 26

BOOLEAN 11&, 25

C

CASE &, 44

CASE & ME{X} 34
CASE ¢ 4HXL, 34
CAST &, 30

CHAR, 19
CHARACTER 1&, 18
CHARTOROWID &4, 30
CLOB, 26

CLOSE &, 88
COMMIT, 81, 82
CONTINUE &£, 51

COUNT &<, 61
CURRENT_USER, 74

D

DATE, 22

DATETIME 1 &, 22
DBMS_LOB, 26

DCL, 81

DDL, 81

DEFINER, 74
DELETE Z2{ Al X, 64
dependency minimizing, 5
DML, 81

DML =, 86

Dynamic SQL, 85

E

EXECUTE IMMEDIATE, 85
EXECUTE IMMEDIATE &, 85
EXISTS &<, 60

EXIT =, 50

EXTEND ZHA| X, 63

F

FETCH INTO &£, 87
FIRST &%, 62
FOR-LOOP &, 47

G

GEOMERY, 26
GOTO =, 49

H
HEXTORAW &4, 30

IF =, 41

IF-THEN 2, 41
IF-THEN-ELSE =, 42
IF-THEN-ELSEIF =, 43
IN & £FX}, 39

AHO|
=N

139



INTERVAL DAY TO SECOND, 24 R
INTERVAL YEAR TO MONTH, 24

i RAISE 2, 96
:E\T/EE\ISAESRES’ ozé ool A% 88 RAISE_APPLICATION_ERROR, 96
IS NULL & 447, 38 o RAW 2L
’ RAWTOHEX &4, 29
REVERSE, 48
L ROLLBACK, 81, 82
LABEL, 49 ROLLBACK TO SAVEPOINT statement, 83
LAST &<, 62 ROWID, 22
LIKE ¢ 4tX} 38 ROWIDTOCHAR, 22
LIMIT collection method, 61 ROWIDTOCHAR &4 30
LONG, 21
LONG RAW, 21 S
LOOP iz, 45 SAVEPOINT, 81, 83
SQL, 1
M SQLCODE &4, 102
MAP H A=, 118 SQLERRM gt 102
MULTISET o AHXt, 55 STANDARD I 7| X|, 79
STRING 1 &, 18
N SUBSCRIPT_BEYOND_COUNT, 64
NCHAR, 20 SYS_REFCURSOR, 92
NEXT &4, 62
NOT NULL, 32 T
NULL =, 50 tbPSM definition, 1
NULLS ZE&ste =2 HAH4, 35 thPSM 2&9| A QA 11
NUMBER, 17 tbPSM AA T E 2535 135
NUMERIC 15, 17 tbPSM Z2 10| M AFR TH5 8 2K}, 11
NVARCHAR?2, 20 tbPSM| T 0] Ef E}l
7|Et Et&!, 16, 26
o 22 A EtY, 16, 26
OPEN =, 87 S8 EtY, 16, 25
ORDER M A~E, 115 AFEXEL ME EHY, 27
Azel EfY, 16
P Z X EFY, 16,25
PLS_INTEGER, 18 tbwrap == 13, 135
positioned update(select for update), 82 TIMESTAMP, 23
PRIOR 22, 62 TIMESTAMP WITH LOCAL TIME ZONE, 23
PSM. 1 TIMESTAMP WITH TIME ZONE, 23
TO_CHAR &4, 28
Q TO_CLOB &4, 29

TO_DATE &4, 29
TO_NUMBER &4, 29

QUERY &, 86
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TO_TIMESTAMP &4, 29
TRIM ZHA| X, 64
TUDICONST I 7| X], 126

\%
VARCHAR2, 18

W
WHILE-LOOP &, 49

X
XMLTYPE, 26

-1

Ay, 81

7|EF Et, 16

rr 12
o A =
w
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HAE, 113
ORDER M A E, 115
MY HAE, 114
AN OAE, 114
HH HAZS, 119
YAIH Het, 28
HAHE HAM, 87
CLOSE &, 88
FETCH INTO &, 87

OPEN =, 87

M Eh=E, 88
BAH AM £d &, 89
SAIH #HE 30
SAH M, 86

DML =, 86

QUERY =, 86

=AY 28,37
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AHEXF 9] AGGREGATION 0| 2|, 126
AHEXFH 9] AGGREGATION & 4 121
AHE X @9l AGGREGATION &4 DDL, 121
AHEXLF 2l ‘E-d Xt 110
AEXEO ME EHY, 15, 27
AEXFL o 2, 95
RAISE &, 96
RAISE_APPLICATION_ERROR Z2{A| X, 96
&, 3,14
H-H*xE 110
MYXHAE, 114
ME Et, 15
ME T2 4, 69
Aztet B, 16
BOOLEAN 1&, 25
CHARACTER 1&, 18
DATETIME 11 &, 22, 25
INTERVAL 18, 22
NUMERIC 1 &, 17
STRING 1§, 18
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CHARTOROWID &4, 30
HEXTORAW &%=, 30
RAWTOHEX &4, 29
ROWIDTOCHAR &4, 30
TO_CHAR &4, 28
TO_CLOB &4, 29
TO_DATE &4, 29
TO_NUMBER &%, 29
TO_TIMESTAMP &4 29

ANAE Zol o2, 94
CASE_NOT_FOUND, 94
COLLECTION_IS_NULL, 94
CURSOR_ALREADY_OPEN, 94
DUP_VAL_ON_INDEX, 94
INVALID_NUMBER, 95
NO_DATA_FOUND, 94
ROWTYPE_MISMATCH, 95
SUBSCRIPT_BEYOND_COUNT, 95
SUBSCRIPT_OUTSIDE_LIMIT, 95
TOO_MANY_ROWS, 94
VALUE_ERROR, 94
ZERO_DIVIDE, 94
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Al X 11
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42, 53
HiZ, 58
QI A 0| &, 57
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