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PL/SQLIZ. DB TOracleT — ¥ X— A 27 7 AT HBIMEHT ABELZ 7O 3 v

"S- TY, PL/SQLIZ, PL/SQLI — FEEEICHIEL CMIMTEL LS, F— ¥y R—AH—
N—IZHBIN T T, PLISQLIZ T 72, Oracley —MICL > Td 27 54 7> MUTHFIHTE F
Fo TOETIL, PLSQLE T 2 M., FIFEHEE, PL/SQL%E%@E%*%QE\ B L UPL/SQL
ETF=IR=ZADN=T a3 VIZOWTHHIL Y, /o, AFEEZELTEL CEE LTS
SOV THANLE T, 510, COFEDKRBTIE, RFICHTAELHAIL ., HITHET
BT = I NR=ADRIZOVWTHHL T,

PL/SQL Z{E5EH

OraclelZ, VL —2aF VT —FRXR=ZATT, Vb= a3 FNT—FIR=ANDT 7t A|ff
9 % S7EASSQL (Structured Query Language : fii LW EbEFiE) TH Y, TNE[ P —2 =
VIEBFEINT T, SQLIZ, REKTHEDLIVWEFETDH V) L=y aFF—FN— A0
EB L MEBEZAIT) 2OOBEEZ MR TV, 728 21X ROSQLIIE, REFHLDTRT
DFEIET 2T =5 2 T = R=ZADLHIKELET,

(UL I DELETE FROM students
WHERE major = 'Nutrition';

students# 7% &, AETHHT LT — I R—ADEIZOVWTIE, 16—V I2H L [HITHHET
LR THRAMLET,

SQLIZ. [441{E35(4GL) |TF, 2F VSQLTIE, MBI HFETIEZR L, MHOHRZ R L
F9, 72& 21 LRLODELETEX DB A, 7 — F N— APRBEZEHEROFEFERIZED L)
WKLTHRRTWEDD, A lZEbPY FEA, BFLL, =—N—=HMTSP2DNEFTTXTHD
FHEE V- TR L 5> TR, HIBROMRE LB 2Ly M) ERELTVWEST, L2l
FOEMIL, FTAIIIRZ T A,

—7J5. CRCOBOL% EOI#E3HLEEGBGL) [1Z. L) 7Oy —I v ®TY, 2F 0, 3L
SHETTUSII VT ARG, MEEZRRT 00T VT A L%, 1AT Yy Ok L
9, 7c& 213, DELETERLEIE, KDL H IZFAR L E§,

[&;ﬂ.\. LOOP over each student record
IF this record has major = 'Nutrition' THEN
DELETE this record;
END IF;
END LOOP;

C++Javad £ 9 B4 7Y = 7 MRIASES FIMLOZETT, bk, 7Y =7 MBI
DB DOFIIIZFANTHE T, 7T XA EFEEBEMICHRT SN TS A TT,
EDIY A TOEFEICL, BATEEIDH ) 9, SQLE EOFEALFFEL, B3I FEICHN
TrBEDI Y TNTHY, I3 FOBOD RO TT, Tz, 4GLOWGE. EARLE 2
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BT = ERCTNT) ALk L= —DPMELREEIH ) FEA, INHIETVIALTAT L
WZkoTA TRy PENRTWET, LaL, 3GLTHMHT 5 70 ¥ — ¥ v BllE R 2 7z
ZHD5, 7urIL6%) FLRABTELRELDY TT, ZITEHTAHDD, PLISQLLEDT
3o PL/SQLIZ. SQL(4GL) DHEN B L VF#kE L | 3GLO 71 ¥ — 2 v R EAR DT )7 % i 2. C
WEF,

PL/SQLIZ. Procedural Language/SQL% % L72d D TT, ZOHKFD & B, PL/SQLIZ,
a7 m Y = v BFFENFREORD & &AL BIMT 5 2 12X - T, SQLOMRE = Lk
LET,

B ZREM(EHREADLDLL—F—EFD b D)
B IF-THEN-ELSEXCR )V — 7' 73 & O il

B Tul-—Yxlryrryrvar

B F7Y=cy ML XYy F(PL/SQL 8LLE)

Oracle®SQLIX, 70 ¥ — Y ¥ OB ERD ) FLHESNTWED, NI 7V aiEELS
R o TwET, 72221, HLFAEDEREEET I EEEZTAEL LI TOFEN
HFELTOWRWEAIE, il a—Fe2ERT52b0L LET, PLISQLTIE, T O ERD
IICa—-rF1 v rTcEET,

[\Q& -- Available online as 3gl 4gl.sql

SQL> DECLARE
2 /* SQLX CERIT XN ZEET Do */

3 v_NewMajor VARCHAR2 (10) := 'History';
4 v_FirstName VARCHAR2 (10) := 'Scott';
5 v_LastName VARCHAR2 (10) := 'Urman';

6 BEGIN

7 /* studentsRZEH I D, */

8 UPDATE students

9 SET major = v_NewMajor

10 WHERE first name = v_FirstName

11 AND last name = v_LastName;

12 /* LI—RDodn iR d. BUEITNIE.
LI—RZEAT D, */

14 IF SQL%NOTFOUND THEN

15 INSERT INTO students (ID, first name, last name, major)

16 VALUES (student_ sequence.NEXTVAL, v_FirstName, v_LastName,
17 v_NewMajor) ;

18 END IF;

19 END;

ZOFNZIE, AGLIEEIRTH 5 #7 52DDSQLI (UPDATE & INSERT) & | 3LGHE K (Z D
B LIFEMO)FEEhTwET,
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24T N —N=DOWSEAFE LYY Y ETHELTWALATH, /87 4 —< ¥ AUd0A]
FLET, COHEIE, Ay T =2 0AEL TR A, L2 L, BEDOSQLILE T Lol
F—=FR= 21T B = VRIS 2o, TO7 T AHEHEICE ) T4,

SMEIEET IV OYESPLISQLE AV A Z L THIMAMEONE T, ZOHE. (BFIZHTMLY 7
THERETTBE) I GAT Y MBT T = a v —N= 5L, TS ) = a s —oN—
ET—=F RN=ZAE3F5E LET, PLISQLO A Y v "BENPELDIXT 7)) r—3 3 v —/N—&
T = F N= ZADFHEDOHFTT o TDF A TOBEBEIZ DV TIIChapter 2TEEL CHBIL T3,

#iE

Oracle Tl¥, SQLZHEDANSI(American National Standards Institute © K EBIAETE) BiE 2 R —
FLTWET, ZOANSHIEIZ, ANSINX3.135-1992[Database Language SQL] TEFHK SN T\ F
To TOBMEIL, —ITIESQL2(F 721ESQL2) & L THISNTWE T2, SQLERE L 2E#k L T
WFE A, PL/SQLTSQLIZFEME L TV A3GLILIRMEREIEZ, BRI N TV EH A, SQLI2IZIE,
Entry. Intermediate ,Full & \» 9 3D DH#EHLL ~N)U 5% V) F 97, Oracle7 R7.2LLF% (Oracle8. Oracle8i
% & tr)1d. National Institute for Standards and Technology (NIST) 12 £ > TAFEEN TV 5 & 912,
Entry L' )V DOSQL2BIE I HE > T /8 WA FELT L F T, OracleTlE, FRON=-V 3 2D
Oracle & PL/SQLASFull D #E L NIV ICHEHLS 5 & 5 | ANSIEEEZ EH TV E T,

PL/SQL OfFE

PL/SQLAMii 2 T A KOS R L HFEIL, BITHBT 20055 WTL 19, KETIE, PL/
SQLEEDEZBEX W 22H ML 4,

BXRNISR

AETIZFICPL/SQLOEE R HEREZ B Y EFF 325, LIT DIETIZPL/SQLD FEAFEREIZ D W
THHICHBE L TBEF 3, 3L d, #BH~=27 V[Oracle 8i PLISQLL—H—X - 51 KB
T 7 7L A]F7212[ORACLES PL/SQL7E 75 X ¥ 7] (/NMET)) 2 BIR L TL 7280,

J0v ItEE

PL/SQLOFEARKAIE, [70 v 7 [T, PLISQLTIENT 5 7H 7 5 L3 T_T7H Y 7 TH
BEh, Zhon7ay ZIZHEWICAA NESEEIENTEET, £70y 7 Tl@EE, 7
T LANIZBIT 2amBE MBI 2 FAT L E T, €00, YA TEADOTE Y 71250
F¥, £ 0y OEEIE, ROEBYTY,
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(U U DECLARE
/*EEE — CITE. PL/SQLDEH. B, A—VIL. BKROO—HIIET T TOIS A%ZERUE
T */
BEGIN

/* T8 — TZICIF. PL/SQLNB KU SQLXZESRLE T, INHATOYIDAA I3V T
HO. W—DRHALI 3T, */

EXCEPTION

/* FISHIBER — CC(ClF. TS—IBAONEDRUE T, */

END;

VIEDY 7 ¥a d, ETRLET T, ETHEP LB IOD0FETRL & 2T I %
DEEA, BEWH L UBHMLEIIZ, 473 TT, PLUSQLOT O FATIE, 70y 7D
v s ar TEITHENP R o TVE T,

PL/SQLIZ, Ada&\»9) FE3ADFFEAN— A% > T E T, Ada TR EEREERDZL <
13, PLISQLIZD A ZENTEET, 7u v 7igEd, £D1DTT, PL/SQLTH S Z LATE
HAdaDZ DMBDOEFRICIE, FISMLE, 70—V rBI U777V a v EESTLABOM
L, N =T Ve ET,

IS—E

70y 7 NOBIFMVILEEER I, 2= =707 I L TRELEZT VI A LT =TI T L7280
LTS, 9 —MHHOI— 27075 00K 557 5281280, 7ar50H
ROREREDHHIZ 2 ) 97, 728 21E, ROPL/ISQLT T v 7 NOBSMLIEETid, B> 72T
TG ThL, BAEOHRH LS =5 E L ca—F—buFr L TwEd,

l*ﬁi& -- Available online as Error.sql
SQL> DECLARE

2 v_ErrorCode NUMBER; -- I>—3—R

3 v_ErrorMsg VARCHAR2 (200) ; -- IS—OAvE—IFTFX b
4 v_CurrentUser VARCHAR2 (8) ; -- BEODF—IXR—X1—H—
5 v_Information VARCHAR2(100); -- IS5—ICEIT DI

6 BEGIN

7 /* T—HHIREITDOI IR */

8 EXCEPTION

9 WHEN OTHERS THEN

10 -- HBFAHFTF O3V EFERUT,

11 -- OJZEHICEZERTET Do

12 v_ErrorCode := SQLCODE;

13 v_ErrorMsg := SQLERRM;

14 v_CurrentUser := USER;

15 v_Information := 'Error encountered on ' ||

16 TO CHAR(SYSDATE) || ' by database user ' || v_CurrentUser;
17 -- log_tableRICOTAYE—IZEHATD.

18 INSERT INTO log table (code, message, info)

19 VALUES (v_ErrorCode, v_ErrorMsg, v_Information);
20 END;
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EE
RO Y > IV D— RZEF U, RETHEN L TLD I— R(FOsbornett®Webt o N TiEfi
ETNTVET, FHMITDOVTIE. TFUHITIDMP Y TIVY—RDA—RIZEBBLTLIEEL,

THER

PL/SQLE 7= N—Z2DRTIE, [EHNCE->THEHREZRLHYIY LTS, ZHEE, 7= D
BT O Z 8T, 707 T LTI, BRI LT =8 2mAMo720, BRICT—5 %M AL
7)) CT&Fd, 4R L7Z2BITIE, v_CurrentUser, v_ErrorCode. v_Information’™ 3 X CZEH T
T R, 7y JHDESHTES LTI,

EOLEEICH, BEOR I T, BlIck o T, 34T AEKIHEMNTELT -5 0
M ZEFR L T, PLISQLOZEIL, KDL I 2, F—FR—ZADFER LB A I ENTE
9,

("UC ] DECLARE
v_StudentName VARCHAR2 (20) ;
v_CurrentDate DATE;
v_NumberCredits NUMBER(3) ;

HHVIE, ROEHIZ, JIOBRIITEIEHTEET,

(WX DECLARE
v_LoopCounter BINARY INTEGER;
v_CurrentlyRegistered BOOLEAN;

PL/SQLTIX, =¥ —EHZOM(PL/SQLEB L UL a— F) P R— L TWVF T, T—F—
EREOMEMHTNE, 2 —H =70 s LA THRIET AT - OBEL, ROLHITHAY <A
AT&ET,

(U1 | DECLARE
TYPE t_StudentRecord IS RECORD (
FirstName VARCHAR2 (10),
LastName VARCHAR2 (10) ,
CurrentCredits NUMBER(3)
)i
v_Student t_StudentRecord;

=7

PL/SQLTIL, HHON—T%HRK—FLTVE T, V—T2MHTIUL, —HOF L 2D
WL TEFTTET T, 722X, ko7ay 7 TlRITHEMLV—- 72 @FH LT, 1~5008fE%
temp_tablelZ#F A LTV T3,
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lﬁgﬁ -- Available online as SimpleLoop.sql

SQL> DECLARE
2 v_LoopCounter BINARY INTEGER := 1;
3 BEGIN
4 LOOP
5 INSERT INTO temp_table (num_ col)
6 VALUES (v_LoopCounter) ;
7 v_LoopCounter := v_LoopCounter + 1;
8 EXIT WHEN v_LoopCounter > 50;
9 END LOOP;

10 END;

AOTEAEEIFORV — T e V) V=T U EHTE T T, ZONV—F1E, XL Y BEHETT,
ZON—=TEMFHTIUE, SR LB ER DB A RO L ) ICREBRTE F T,

(fUC7 __ available online as NumericLoop.sql
SQL> BEGIN
2 FOR v_LoopCounter IN 1..50 LOOP
3 INSERT INTO temp_ table (num_col)
4 VALUES (v_LoopCounter) ;
5 END LOOP;
6 END;
Hh—=vIi

[ =V ]id, 7= % X—=RZ95 (SELECTL % ffi > T B H L 72 HEDAT & L 3 2 Bl
HLET, A=V VEFHTIUL, BEN—EDTE2 - =T 07T LTIDT O, M
HILIENTETT, HE2E RDOTHY 7 TlE, T=FXR=ZANDOTXTOFEIZE L
T, A ERYE LTS,

lxgd -- Available online as CursorLoop.sql
SQL> DECLARE

2 v_FirstName VARCHAR2 (20) ;

3 v_LastName VARCHAR2 (20) ;

4 -- N—VILEE.

5 -- TZRY SQL XZEFHT Do

6 CURSOR c_Students IS

7 SELECT first name, last name

8 FROM students;

9 BEGIN

10 -- N—VIVLEZERIET B,

11 OPEN c_Students;

12 LOOP

13 -- T{IZEDOHT,

14 FETCH c_Students INTO v_FirstName, v_LastName;
15 -- INTOFHIbEHEINE,. IL—TZkRITD.
16 EXIT WHEN c_Students%NOTFOUND;

17 /* CIT.T—IZNETD, */

10
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18 END LOOP;

19 -- BT,

20 CLOSE c_Students;
21 END;

=S AE

DToHETIE, DBEOBETHLHBTZ2EELBEOFH LN OMHALET, INH 0K
ElZ. PL/SQLOEAMEREICHEK DO HDTT,

JOy—Iv&ETFIIOYVIY

Ty —=Vx bk Ty ar(F 7T AEBRKREINE)E, T L NV LTT—FN—
I L, Bl 70y 2053 — VT 52 ENTELIEHEY 4 7OPL/ISQL7 T v 7 T,

7o ZARROLIE, DBMS_OUTPUT S v 7 — V&M LT, f8ET 5 HBHo&F oy %

A7) =22 a—$5%570Y— v, PrintStudentsZ{EH L ¥ 37,

L\:x -- Available online as part of PrintStudents.sql
SQL> CREATE OR REPLACE PROCEDURE PrintStudents (
2 p_Major IN students.major%TYPE) AS

3
4 CURSOR c_Students IS

5 SELECT first_name, last_name
6 FROM students

7 WHERE major = p_Major;

8

BEGIN
9 FOR v_StudentRec IN c_Students LOOP
10 DBMS_OUTPUT.PUT LINE(v_StudentRec.first name || ' ' ||
11 v_StudentRec.last _name) ;
12 END LOOP;
13 END;

ZOTa Y=Y EERLTT— I R—-AIHH L7256, ROXHZT7uy 7 &2FHLTIO
Ty =Y %k A= VT LIENTEET,

U1 -. available online as part of PrintStudents.sql
SQL> BEGIN
2 PrintStudents ('Computer Science') ;
3 END;
4 /

Scott Smith
Joanne Junebug
Shay Shariatpanahy

N g
o 3R
N DBMS_OUTPUTZ{ER L CHH7Z1T S ClE. SQL *PlusTSET SERVEROUTPUT ONJ

Y REFERUE T (Chapter 288).,

11
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Nyor—oJ

FRCREFERIZ, 7707 TL 8y 5= VICF 0L ENTETT, Sy =TI,
HEER E R L V) 20D ORI NE T, TNH2200G %Mo T, HEMDOH LT
VIl MNAEEFLEOTT I R=RIEMNT LT N TEET, 72L& 213, RoomsPkg/¥ v
r—U2IE. roomsEIZH LWEHEAHEATSL 7O — Y v, roomsEDSEEREHIRT S 70
V=V dEINTNET,

.. -- Available online as RoomsPkg.sql
SQL> CREATE OR REPLACE PACKAGE RoomsPkg AS
2 PROCEDURE NewRoom (p_Building rooms.building%TYPE,
3 p_RoomNum rooms.room number%TYPE,
4 p_NumSeats rooms.number seats$%TYPE,
5 p_Description rooms.description%TYPE) ;
6
7 PROCEDURE DeleteRoom(p RoomID IN rooms.room id%TYPE) ;
8 END RoomsPkg;

SQL> CREATE OR REPLACE PACKAGE BODY RoomsPkg AS
2 PROCEDURE NewRoom (p Building rooms.building%TYPE,
p_RoomNum rooms.room number%TYPE,

4 p_NumSeats rooms.number_ seats$TYPE,
5 p_Description rooms.description%TYPE) IS
6 BEGIN
7 INSERT INTO rooms
8 (room_id, building, room number, number seats, description)
9 VALUES
10 (room_sequence.NEXTVAL, p_Building, p RoomNum, p_ NumSeats,
11 p_Description) ;
12 END NewRoom;
13
14 PROCEDURE DeleteRoom(p RoomID IN rooms.room id$TYPE) IS
15 BEGIN
16 DELETE FROM rooms
17 WHERE room id = p_RoomID;
18 END DeleteRoom;

19 END RoomsPkg;

Ehr SQL

BEIYSQLIZ & 5T, PLISQLT 7'V 7 — 3 a MIFEATRICSQLIL R /ER L. FEATTH T ENTX
9, BIMSQL A YV v FIZiE, PL/SQL 2.1 CHEH T & ADBMS_SQL/Y v 7 — T & | Oracle8i
DIETHETTRE R 2 A T 4 TRESQLE VI 20D AV v 255V 3, IESN-ELHIk
3 % DropTable 710 & — ¥ ¥ (&, DBMS_SQL/S» 7 — V%A L TIER L T3,

WU __ Available online as part of DropTable.sql
SQL> CREATE OR REPLACE PROCEDURE DropTable(p_Table IN VARCHAR2) AS

2 v_SQLString VARCHAR2 (100) ;

12



N

e

3
4
5
6
7
8

9
10
11
12
13
14
15
16
17
18

Chapter 1 PL/SQLO#E

v_Cursor BINARY_ INTEGER;
v_ReturnCode BINARY INTEGER;

BEGIN
- ANNSGA=FCTEDVWVTCFINEERT Do
v_SQLString := 'DROP TABLE ' || p_Table;

-- A=IYNEA—TVT B,

v_Cursor := DBMS_SQL.OPEN_ CURSOR;

-- XEFEFTUTRITI B

DBMS_SQL.PARSE (v_Cursor, v_SQLString, DBMS_ SQL.NATIVE) ;
v_ReturnCode := DBMS_SQL.EXECUTE (v_Cursor) ;

-- A=Y EIO—XT B,
DBMS_SQL.CLOSE_CURSOR (v_Cursor) ;
END DropTable;

Oracle8iLl L ClE, A 7 1 77 EUSQL% i L T, DropTablex XD & ) ICFLikTE 7,

-- Available online as part of DropTable.sql

CREATE OR REPLACE PROCEDURE DropTable(p_Table IN VARCHAR2) AS
v_SQLString VARCHAR2 (100) ;

BEGIN

AT S A=F[CEDVTXFINZERT Do

v_SQLString := 'DROP TABLE ' || p_Table;

EXECUTE IMMEDIATE v_SQLString;
END DropTable;

F7

Oracle 8

and higher

R

Jry MR

PL/SQL 8%} /& L 7-0racle8id, 7Y =7 ’MlaHR—-—1 L ET, £ 7V 7 MR
TEXV Y FBEHY, T—FRX—ARIEMTEET, LTI, 12047V =7 MlZAE

Bd B BT,

-- Available online as part of chl2/objTypes.sql
CREATE OR REPLACE TYPE Student AS OBJECT (

ID NUMBER (5) ,

first name VARCHAR2 (20) ,
last name VARCHAR2 (20) ,
major VARCHAR2 (30) ,

current credits NUMBER(3),

ANR—RCTRY)> THRZEERT .

MEMBER FUNCTION FormattedName

RETURN VARCHAR2,

PRAGMA RESTRICT REFERENCES (FormattedName, RNDS, WNDS, RNPS, WNPS),

¥ (major) Zp NewMajor CIEESNITBICEHT 5.

13
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MEMBER PROCEDURE ChangeMajor (p_NewMajor IN VARCHAR2),
PRAGMA RESTRICT_REFERENCES (ChangeMajor, RNDS, WNDS, RNPS, WNPS),

-- REDMEICp CompletedClass DEAFZENMLT.

-- current credits ZEH I Do

MEMBER PROCEDURE UpdateCredits (p_CompletedClass IN Class),

PRAGMA RESTRICT_ REFERENCES (UpdateCredits, RNDS, WNDS, RNPS, WNPS),

FHEDY— MMIFEATNS ORDER T 7 /T3,
ORDER MEMBER FUNCTION CompareStudent (p_Student IN Student)
RETURN NUMBER
)i

CREATE OR REPLACE TYPE BODY Student AS
MEMBER FUNCTION FormattedName
RETURN VARCHAR2 IS
BEGIN
RETURN first name || ' ' || last_name;
END FormattedName;

MEMBER PROCEDURE ChangeMajor (p_NewMajor IN VARCHAR2) IS
BEGIN

major := p_NewMajor;
END ChangeMajor;

MEMBER PROCEDURE UpdateCredits (p_CompletedClass IN Class) IS
BEGIN

current_credits := current_credits +

p_CompletedClass.num credits;
END UpdateCredits;

ORDER MEMBER FUNCTION CompareStudent (p_Student IN Student)
RETURN NUMBER IS
BEGIN
-- FTUTHET D,
IF p_Student.last name = SELF.last name THEN
-- BHBUBEGF. ZEITHRT D,
IF p Student.first name < SELF.first name THEN
RETURN 1;
ELSIF p_Student.first name > SELF.first name THEN
RETURN -1;
ELSE
RETURN O;
END IF;
ELSE
IF p_Student.last name < SELF.last name THEN
RETURN 1;
ELSE
RETURN -1;
END IF;

14
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END IF;

END CompareStudent;

END;

Juvovay
PL/SQLI L 27 ¥ =3 i, MO3GLOBINIZHEEL L TWwF$, PL/SQLIZIX. RF T 2 FK(2.0LL

ZON

NESTED TABLE (8.0L1F%). % L TVARRAY (8.0LUF%) L W I3fEEnaL 7 v a vy ah ) &

To LTI, SEERSA4TDIL I3 rOFITT,

LX\S -- Available online as Collections.sql
SQL> DECLARE

2 TYPE t IndexBy IS TABLE OF NUMBER

3 INDEX BY BINARY INTEGER;

4 TYPE t Nested IS TABLE OF NUMBER;

5 TYPE t_Varray IS VARRAY (10) OF NUMBER;
6

7 v_IndexBy t_IndexBy;

8 v_Nested t_ Nested;

9 v_Varray t_Varray;
10 BEGIN
11 v_IndexBy(1l) := 1;
12 v_IndexBy(2) := 2;
13 v_Nested := t_Nested(1, 2, 3, 4, 5);
14 v_Varray := t Varray(l, 2);
15 END;

HHABINY =

PL/SQLE & T S 1L 2 BRI 2 T Oracle TIEZ DO HRE % IRHT 2 SO MALHA
P8y = DERBEL T T, RETIR IS OMAAR/ Y = VIOV TREL CHBI L Tv
BET AECTIY BP0, RO L) GEERMARLS Y =V TF o MAARI Sy —
TEMIZOWTIZAppendix AICE L OTH Y £9,

Nyor—I% A

DBMS_ALERT TF=INR=RTS—h, LyvYaVBOBEZTREICLET,
DBMS_JOB V3TRTIVa-UVIY—ER,

DBMS_LOB S—IFTITU SDBRE,

DBMS_PIPE F=IN=R)\ AT, Ty a VEDBEZREICLET,
DBMS_SQL EpISQAL.

UTL_FILE TFARI 7 AIVANBLUES.

15
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—f&IZ, DBMS_#/8y 7 =V EH —N—=TOAFHTZ LD LT, UTL_*/%v 7=
HF—N—H A N T7FA47 2 A FOWMFOPL/ISQLTHEHTE £ 3, (Oracle Forms7z & D —
WO 472 FRETIR, 20Oy F—UbHTS I, )

AESDRCHRA
RETIEZDE, W o20FKLHAZHHL 3, T, PLISQLO/N— a Y HTO#E

WERXT L7007 4 3R, OracleDY =27 V%, TLTHY T4 v a— RO EHN
ZEnEd,

PL/SQL & Oracle®IN\—33 Yy

PL/SQLIZ, Oraclet —/¥—1ZA > TWE T, PL/SQLOHHD/N— 3 > (1.0)1X, Oracle/N—
Varvel—#IiZ) ) —AENFE L7, Oracle7l2id, PL/SQL2.x2SA > CTWEF, % L TOracle8
EEBIT, PLISQLON—T 3 8127 ) F L7zs L72A%5 T, Oracle8i(8.1124E) (ZIXPL/SQL
N=23 V8INA>TWVET, OracleT—F N—=ADZDHDK) 1) — A2 h, ®IET 53—
Va YOPLISQLA Ao TWET, TOWIE, £V ) —ATH LAY R— P SNATEELHEEL
EbIT, RI1TRLET,
ARETIE, W= 3 V20~8.1DPL/SQLIZOWTHH LI T, HEDPV Y —ATLMEHTE
VBB OWTIZ, RO X HICTA 2y TRLET,
ZDT AT TRTEETIE, PL/SQL 2.1\ T F v Ak 2 #%fk (DBMS_SQL/ Y v 7 — &
AU BRENIOVTHEIIL T,
ZDOT A3V TRTEHETIE, PL/SQL 22D T RE 2 B¥RE ( — v VERZ: ) 12D
and higher WCHI L2,
ZOT ATV TRTEETIE, PL/SQL 2.3V TR W E 2 #%6E (UTL_FILE/ S v 7 — ¥ 7%
Rl POV THBL T,
Oracle 8 ZOTA Y TRTEETIE, PL/SQL 8.0LBE TR RE 2 #kfE (X 7V = 7 bRl &) 12
and higher SCHIIL £
Oracle 87 DT A2 TRTEETIX, PLISQL 8.1 LA CHRE M RE 2 R (£ A 7 1 7 2= BIHYSQL %
and higher &) L:oyx‘(%ﬁﬁﬂtij‘o
WY R EFIATE S L9, PLISQLO ) V) — AFEFITIIEEL T3, 7—FR—2
WCERT 5 L. AOLFHNCT = N=ADNN—=V a3 Y FFVPFRRENE T, RIHERL

ESEN
SRt

Oracle8 Enterprise Edition Release 8.0.6.0.0 - Production
With the Objects option
PL/SQL Release 8.0.6.0.0 - Production
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OracledUU—RES | PL/SQLOVY—RBES

BINFE T IFEESNIHEEE

7.1

7.2

7.3

8.0

8.1

1.0
2.0

2.2

2.3

8.0

8.1

(BYIDIN—I3)
- CHART — %R ZEERICEE

2P RETTOISL(TOS—T,
TJrvovav, I\yir—=J BKUKY
H)

CA—Y-EROEGR(EBLULI—R)

- DBMS_PIPEB KUDBMS_ALERT/Cy
T—IThOtya EaEE

- DBMS_OUTPUT/Cw o —Y7ZEA Ufc
SQL*PlusFfeldt—/\— - YRx—I v TD
H7

CA—Y-—EEOYTYAT

-SALX COA-Y—EERT 7T 3D
(E25E!

- DBMS_SQL/Cy I —ITOEMIPL/SQL
H—VILEE
BRI —EETERY IIA T

- DBMS_JOB/ Uy —J(CLBHPL/SQAL
I FBDOR Y a—U> T

- D=V VEHDMAENR (U —/\— L TD
JIvF)

- UTL_FILE/SwH—ITDT 74 )UI/O

-PL/SQLOXDEMERADOL I— RO
i

- OVIRAIViEdr U H—DI8HR
CATITOREAY Y R

- db o2 328 (nested table&varray)
P RNVANF2—AVIF TV
CHETOY—Y v

- LOB#RERIE

CRAT 4 TIEEHISQL

- JavaAmIL—F

- EEEEER

- NOCOPY/(S X—%

CBEEM NS VYT 3y

- —EERME

%11

Oracle & PL/SQL M/ \— 3  DORIRIRT
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HHrWIE, ROLIHICFEREINTET,

(WY soL*Plus: Release 8.1.7.0.0 - Production on H Apr 29 14:52:50 2001

(c) Copyright 2000 Oracle Corporation. All rights reserved.

Oracle8i Enterprise Edition Release 8.1.7.0.0 - Production
With the Partitioning option
JServer Release 8.1.7.0.0 - Production
[CEFENF U,

ZOWIH, AR IICFH T o PLISQLD ) VJ — AFFN T —F R=2AD 1) 1) — AFFIZ
I LTV B ICER L TS v,

RETRIFIOITEL A LI, Solaris> AT 4 L TEIET % Oracle 8.0.6 TERL L F L 720 Oracle8i
OBNL, FHEIZSolaris £ CEIES % Oracle8i/N— ¥ 3 Y815 TIER L F L7z F/2, MBI 3
Ty == F— & X— Z|ZH#i L 72Windows 95 F 7213 Windows NT L CERIUL F L 72,

OracleD&Em~v¥=a17Ib

AKEHNTOracle DY =2 7V BT MDY T4, Y22 T VOLFRIIN—T 3> T
LIlEDLS>TVEDT, RETIHFEI L L COracle8id~¥ =2 T VEEHFHA L TWET, /2L 2
¥, [Oracle8i SQLY 7 7 L > A2 Ji, Oracle 8 Cl&[Oracle8 Server SQLY 7 7 L ~ A ], Oracle7 T
{2[Oracle7 Server SQLEFEY 77 L v A~ a7 VIS L E¥,

PITERT B

KETHATLHTIZ, — OB T — ¥ R—2DRIF L TUIBEETLE T, 25D
Fid, RFOFPEERY AT L RFEETL200L0TY, EE4aFKE L TE, students,
classes, rooms?D3 204 H ) F¥, TNHDOKICIE, PAT AL ELAAL YOI T 4T 4D
HEnTonEd, TRODTEELEDINID, registered_students & ) #1213, il Bk
% L7 A A S TnE T, Tld, EOFMAREEL ., EOVERICLEZRSQL
WZOWTHHALEL LI,

o EE

o Tand

CNBDORIFITRT, US54 O—RICEFENTL\SrelTables.sql AoV 7 hEERLT

18

ER TEE 9, Oracle8%kld. objTables.sqllCA>TWVLWET. WFNDRIUTLH
Osborne McGraw-Hill #tdWebt 1 k (http://www.osborne.com/oracle) 545> 0—
RUTAFTEFT, CCTRUL—Y3FILRODBERVNET, ATITU MDN—=T 3V
[CDWTIF. objTables.sqlZ8RLTLEEL),
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=152
student_sequence ¥ \» ) JIEFS1E, studentsD T F —D—E R HE AR T H7DIEH LT,
room_sequence & \» ) liE 1L, roomsD EF —D—E o flz ERT 5720 fHHL 9,

l*#* CREATE SEQUENCE student sequence
START WITH 10000
INCREMENT BY 1;

CREATE SEQUENCE room sequence

START WITH 20000
INCREMENT BY 1;

students
students & \» 9 FRI2IE, REFEICHEE L TV L ZAEDHEHRSHEM SN THE T,

l\é& CREATE TABLE students (

id NUMBER (5) PRIMARY KEY,
first name VARCHAR2 (20) ,
last_name VARCHAR2 (20) ,

major VARCHAR?2 (30)

current_credits NUMBER(3)
)i

INSERT INTO students (id, first name, last name, major,
current credits)
VALUES (student_ sequence.NEXTVAL, 'Scott',6 'Smith',
'Computer Science', 11);

INSERT INTO students (id, first name, last_name, major,
current credits)
VALUES (student_ sequence.NEXTVAL, 'Margaret',6 'Mason',
'History', 4);

INSERT INTO students (id, first name, last_name, major,
current_credits)
VALUES (student sequence.NEXTVAL, 'Joanne', 'Junebug',
'Computer Science', 8);

INSERT INTO students (id, first name, last _name, major,
current_credits)
VALUES (student_sequence.NEXTVAL, 'Manish', 'Murgratroid’,
'Economics', 8);

INSERT INTO students(id, first name, last name, major,
current credits)
VALUES (student_sequence.NEXTVAL, 'Patrick', 'Poll',
'History', 4);

19
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INSERT INTO students(id, first name, last name, major,
current_credits)
VALUES (student_sequence.NEXTVAL, 'Timothy', 'Taller',
'History', 4);

INSERT INTO students(id, first name, last name, major,
current credits)
VALUES (student_sequence.NEXTVAL, 'Barbara', 'Blues',
'Economics', 7);

INSERT INTO students(id, first name, last name, major,
current credits)
VALUES (student_ sequence.NEXTVAL, 'David', 'Dinsmore',
'Music', 4);

INSERT INTO students(id, first name, last_name, major,
current credits)
VALUES (student_ sequence.NEXTVAL, 'Ester',K 'Elegant',
'Nutrition', 8);

INSERT INTO students(id, first name, last_name, major,
current_credits)
VALUES (student_ sequence.NEXTVAL, 'Rose', 'Riznit',
'Music', 7);

INSERT INTO STUDENTS (id, first name, last_name, major,
current_credits)

VALUES (student_ sequence.NEXTVAL, 'Rita', 'Razmataz',
'Nutrition', 8);

INSERT INTO students(id, first name, last_name, major,
current_credits)

VALUES (student_ sequence.NEXTVAL, 'Shay', 'Shariatpanahy',
'Computer Science', 3);

major_stats
major_stats & \» 9 (213, BMEOHKIGICH L TAER L 2HEHERIBM ST E T,
(U1 CREATE TABLE major stats (
major VARCHAR2 (30)

total credits NUMBER,
total_students NUMBER) ;

INSERT INTO major stats (major, total credits, total_ students)
VALUES ('Computer Science', 22, 3);

20



INSERT INTO major stats (major, total credits,
VALUES ('History', 12, 3);

INSERT INTO major_ stats (major, total credits,
VALUES ('Economics', 15, 2);

INSERT INTO major stats (major, total credits,
VALUES ('Music', 11, 2);

INSERT INTO major_ stats (major, total credits,
VALUES ('Nutrition',6 16, 2);

rooms

Chapter 1 PL/SQLO#E

total_ students)

total students)

total_ students)

total students)

rooms & ) RITIE, HHTRE L HEOBEROEM SN THET,

CREATE TABLE rooms (

room_id NUMBER (5) PRIMARY KEY,
building VARCHAR2 (15) ,
room_number NUMBER (4) ,

number_ seats NUMBER (4)

description VARCHAR2 (50)

)i

INSERT INTO rooms (room id, building, room :
description)
VALUES (room_sequence.NEXTVAL, 'Building

'Large Lecture Hall');
INSERT INTO rooms (room_ id, building,
description)
VALUES (room_sequence.NEXTVAL,

'Small Lecture Hall');

'Building

INSERT INTO rooms (room_ id, building,
description)
VALUES

(room_sequence.NEXTVAL, 'Building

'Discussion Room A') ;
INSERT INTO rooms (room_id, building,
description)
VALUES

(room_sequence.NEXTVAL, 'Building

'Discussion Room B') ;
INSERT INTO rooms (room_id, building,
description)
VALUES

(room_sequence.NEXTVAL, 'Building

'Discussion Room C');

room_number,

room_number,

room_number,

room_number,

number, number seats,

7', 201, 1000,

number seats,

6', 101, 500,

number seats,

6', 150, 50,

number seats,

6', 160, 50,

number seats,

6', 170, 50,
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INSERT INTO rooms (room_ id, building, room number, number seats,
description)
VALUES (room_sequence.NEXTVAL, 'Music Building', 100, 10,
'Music Practice Room') ;

INSERT INTO rooms (room id, building, room number, number seats,
description)
VALUES (room_sequence.NEXTVAL, 'Music Building', 200, 1000,
'Concert Room') ;

INSERT INTO rooms (room id, building, room number, number_ seats,
description)
VALUES (room_sequence.NEXTVAL, 'Building 7', 300, 75,
'Discussion Room D') ;

INSERT INTO rooms (room id, building, room number, number seats,
description)
VALUES (room_sequence.NEXTVAL, 'Building 7', 310, 50,
'Discussion Room E') ;

classes
classes& V) FiTld, FENTHTELEEOERI DR ENRTVE T,

("UU | CREATE TABLE classes (

department CHAR(3),

course NUMBER (3) ,
description VARCHAR2 (2000) ,
max_ students NUMBER (3) ,
current_students NUMBER(3),
num_credits NUMBER (1) ,
room_id NUMBER (5) ,

CONSTRAINT classes_department course

PRIMARY KEY (department, course),
CONSTRAINT classes_room_id

FOREIGN KEY (room_id) REFERENCES rooms (room_id)
)i

INSERT INTO classes (department, course, description, max_students,
current_students, num_credits, room_id)
VALUES ('HIS', 101, 'History 101', 30, 11, 4, 20000);

INSERT INTO classes (department, course, description, max students,
current students, num_credits, room id)
VALUES ('HIS', 301, 'History 301', 30, 0, 4, 20004);

INSERT INTO classes (department, course, description, max_ students,

current_students, num_credits, room_id)
VALUES ('CS', 101, 'Computer Science 101', 50, 0, 4, 20001);
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INSERT INTO classes (department, course, description, max_students,
current_students, num_credits, room_id)
VALUES ('ECN', 203, 'Economics 203', 15, 0, 3, 20002);

INSERT INTO classes(department, course, description, max students,
current students, num _credits, room_ id)
VALUES ('CS', 102, 'Computer Science 102', 35, 3, 4, 20003);

INSERT INTO classes (department, course, description, max students,
current_students, num _credits, room_id)
VALUES ('MUS', 410, 'Music 410', 5, 4, 3, 20005);

INSERT INTO classes (department, course, description, max_students,
current_students, num_credits, room_id)
VALUES ('ECN', 101, 'Economics 101', 50, 0, 4, 20007);

INSERT INTO classes(department, course, description, max students,
current students, num _credits, room_ id)
VALUES ('NUT', 307, 'Nutrition 307', 20, 2, 4, 20008);

INSERT INTO classes (department, course, description, max_ students,
current_students, num _credits, room_id)
VALUES ('MUS', 100, 'Music 100', 100, 0, 3, NULL);

registered students
registered_students & \» 9 FI21d, FEDBEZHE L T L EEICHET 2 E#RPEM S Twn
3,

(U1 | CREATE TABLE registered students (

student id NUMBER(5) NOT NULL,

department CHAR(3) NOT NULL,
course NUMBER (3) NOT NULL,
grade CHAR (1),
CONSTRAINT rs_grade
CHECK (grade IN ('A', 'B', 'C', 'D', 'E")),

CONSTRAINT rs_student id

FOREIGN KEY (student_id) REFERENCES students (id),
CONSTRAINT rs_department course

FOREIGN KEY (department, course)

REFERENCES classes (department, course)
)i

INSERT INTO registered students (student id, department, course, grade)
VALUES (10000, 'CS', 102, 'A');

INSERT INTO registered students (student id, department, course, grade)
VALUES (10002, 'Cs', 102, 'B');
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24

INSERT INTO registered

VALUES (10003, 'Cs',

INSERT INTO registered

VALUES (10000, 'HIS',

INSERT INTO registered

VALUES (10001, 'HIS',

INSERT INTO registered

VALUES (10002, 'HIS',

INSERT INTO registered

VALUES (10003, 'HIS',

INSERT INTO registered

VALUES (10004, 'HIS',

INSERT INTO registered

VALUES (10005, 'HIS',

INSERT INTO registered

VALUES (10006, 'HIS',

INSERT INTO registered

VALUES (10007, 'HIS',

INSERT INTO registered

VALUES (10008, 'HIS',

INSERT INTO registered

VALUES (10009, 'HIS',

INSERT INTO registered

VALUES (10010, 'HIS',

INSERT INTO registered

VALUES (10008, 'NUT',

INSERT INTO registered

VALUES (10010, 'NUT',

INSERT INTO registered

VALUES (10009, 'MUS',

INSERT INTO registered

VALUES (10006, 'MUS',

INSERT INTO registered

students (student_ id,
102, 'C");
students (student_id,
101, 'A');
students (student_ id,
101, 'B");
students (student_id,
101, 'B');
students (student_ id,
101, 'A');
students (student_id,
101, 'C');
students (student id,
101, 'C");
students (student_id,
101, 'E');
students (student_ id,
101, 'B");
students (student_id,
101, 'A');
students (student id,
101, 'D");
students (student_id,
101, 'A');
students (student_ id,
307, 'A');
students (student_id,
307, 'A');
students (student_ id,
410, 'B');
students (student_id,
410, 'E');
students (student_ id,

grade)

department,

department,

department,

department,

department,

department,

department,

department,

department,

department,

department,

department,

department,

department,

department,

department,

department,

course,

course,

course,

course,

course,

course,

course,

course,

course,

course,

course,

course,

course,

course,

course,

course,

course,

grade)

grade)

grade)

grade)

grade)

grade)

grade)

grade)

grade)

grade)

grade)

grade)

grade)

grade)

grade)

grade)



VALUES (10011,

INSERT INTO registered students

VALUES (10000,

RS audit

'MUS', 410,

'MUS', 410,

'B');

grade)
'B');

(student_id, department,

Chapter 1 PL/SQLO#E

course,

RS_audit& \» 9 #13, registered_students E~NDZEH %2 54t T 5720 H L 3,

[\é - CREATE TABLE RS _audit (

change_type
changed by
timestamp
old_student_id
old_department
old_course

old grade
new_student id
new_department
new_course
new_grade

)i

log table

log_table ¥ \» 9 i, Oracle® TJ — %5k T 5720 AL T,

CHAR (1)

VARCHAR?2 (8)

DATE
NUMBER (5) ,
CHAR(3),
NUMBER (3) ,
CHAR (1),
NUMBER (5) ,
CHAR (3),
NUMBER (3) ,
CHAR (1)

("UN | CREATE TABLE log_table (

code
message
info

)i

temp_table

NUMBER,

NOT NULL,
NOT NULL,
NOT NULL,

VARCHAR2 (200) ,
VARCHAR2 (100)

temp_table &\ ) iE, MMOFEHIZHFIZBRD 2V —IFH 2 7 — & ORI L 9,

L\ﬁd CREATE TABLE temp table (
num_col NUMBER,
char col VARCHAR2 (60)

)i

connect_audit

connect_audit & \» %) i, Chapter 6DFIT, 7 — 7 N— 2 & OFef & YIWTF % 508k 5 D I2fHE

HLE¥,

25



ORACLESI PL/SQL J0J5=v5

(U1 | CREATE TABLE connect audit (
user_name VARCHAR2 (30),
operation VARCHAR2 (30),
timestamp DATE) ;

debug table
debug_table & \» 9 i, 773y 7%y 7 — U TPLISQLD T3y FIEREHANT 5 DI L

F9 (TN Z%y =TI, Chapter 3TIER L 7)o

(U1 CREATE TABLE debug table (
linecount NUMBER,
debug str VARCHAR2 (100)

)i

source & destination
source & destination & \» ) F(d, Chapter 3D 7 /Ny Z OB &R & ZIHEH L F 5,

WU | CREATE TABLE source (
key NUMBER(5),
value VARCHAR2 (50) );

CREATE TABLE destination (
key NUMBER (5),
value NUMBER) ;

FEH
ZDFETIE, PL/SQLEFEDHMR 4 ERE D 5. PLISQLOBRZIC OWTIRIA CHBIL E L
720 72, PL/ISQLE F— ¥ R—AD)N— 3 Y OBEEMEDS X OISR OWTHHHHLE L
72 ZLTC, EOKRBTIX, KEOFITHEMRTLIEZEALE L, RICHEL2DDETIE, PL/
SQLOB%E, T3 7, FEATERBEIZOWTHB L 3,
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