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BI\E HEERIE

i;é: SQLTH = 11-/4\5;&'}%?
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» BRATNSQL
» FINEE

AENS

B TIR(F

+ SQL/API (Application Programming

Interface)
“Call-Level

=12
BRI
> ODBC
> JDBC

SQL/CLT:

Interface” MIEFI1ES

—NSQL DBMS|

%, TMSQL

JHIEH




SQLMHA—HERATISQL

« BSQLIEBOHNISRIES (BEiBS

« {E R FITER 75 4 FI B SQLI 14 HB REkY B
51\ BEIES RS IR IREE T

« EEWMEIE, HHANSQLIBAREL NS
B S IR SR AE AR B ]
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ERATUSQL

« IFSQLIARMIEERGE 1, SEEIESH
TN IE Y BE J7iHE 1T ?5’-(:\

+» FSQLIBAIMABEIES H

&l

FEAE B o) 3

1) BEIESWAIRAISQLIER]?

2) SQLIBRIMNMIRAEEIBEST=?
3) WA TEHEASHA ?

4) EERIEu L AL FKIRIE?
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« SQLIBAIMN EAISR, XAl TEE1E5RIEE]
* <SQ|i3§/ET_]>;
* €X.: Delete From Student;

*x TIERIE
« MEFREEIER, HRKEIIES ARG
« ATEEI1ES AR IFES £ B inty




B ATLSOL—SQLCA

+ SOLCA—— ommunication Area
* SqlﬁiﬂZiﬁi

« AEETERET—BEIBS LIEE T I8RYIE
X 1a)
« BEIBS —DB: 15X, SH
« DB>EEIES: UITHIRRSER., ¢
« DBOBEEIES: (&Tif]) HITHIES

<H»
juif==
—
Tl
elllly

A LT



B ATLSOL—SQLCA

+ Sglca.sglcode (Sybase #{#EE):
¥ error code
+ 0. success
+ <0: fail
+ 100: row not found

+ Sglca.sqlstate:
« tfE (ISO) IR[EHFEHRE
00000: no error
02000: could not be found
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Exec Sql Begin Declare Setction;

Exec Sql End Declare Setction;



R AL SQL——ih#R(Cursor)

BIEERIENGER T ARIEEMZIER
B18%: T = select...into...

ﬂlail /ﬁ?f*l’.l‘ /ﬁ?*ﬂ‘ﬂ’g}ix, T %ﬂ;élﬂ)

TAREVER : BB ITHRIEEE R ARITHE
« ETEEIESALIE
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...... For(;;){
Exec sqgl Include Sqglca; Exec sgl Fetch C1 into

If(sqlca.sqlcode <> SUCCESYS)
break;
printf(“sno: %s,cno: %s:%d”,sno,cno,grade);
}
Exec sgl Close C1;
main()
Exec sgl Declare C1 Cursor For
Select sno,cno,grade

From SC; ﬁ'ﬁ*ﬁiﬂ‘]ﬁ)‘(, ?T %n%ﬁﬂ

Exec sgl Open C1;
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+ ULERTE1EA]

» BEE N 1EA]
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« 3 N BITHIHIERINE
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« YLEATEIE )
Exec sql Begin Declare Setcion;

Exec sql End Declare Setcion;



ERATUSQL

« 1 RTERAIE

+ TEZ
2 E

A URRIR, XA

2. E

=M.

2

‘9&:"

1B ERIER(E

v

TRINTR (3R



BRATSQL— (&) B8 E

x B
Select ...
Into <K ZETEZ>S[<IETRT=E>],...
From ...
Rijero. e PSP
Group By ... EA B FME R, B3
Having ... %;ﬁ%g NEME? 2B

Order By ...
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Exec sqgl Select sno,cno,grade @radeﬁm\luu}
Into :sno,:.cno,.grade:grade _id
From sc
Where sno = :given_sno and

Cho = :given_cno;

NG T
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x IR
« REIZITHIENEIASERE
« IRIEE1EZE RIS MR 2 TR FR1E

(CurrentFe )
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x FE
x TE SR
« Exec sql Declare <jif#R%> Cursor For <& iR >;
« FTHhEHn
« Exec sgl Open <ijiffn&>; /[HITEA]
NELLTE—ITHIRI—1T

« 1B ENTE TR B IR
« Exec sgl Fetch <ijif#r&> Into <HZTLTEEZ> <5 RTE

2>
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« 72 A 2R

+ sqlca.sglcode
+ KRR
« Exec sql Close <R >;



BRATNSQL— i FRAYsE A

+ Current iZ3\HY Update
* & M FHR
« Exec sql Declare <ji#tx> Cursor for
<EigIR> ;
« FT Tk
* Fetchi}‘j’ﬁa‘:

+ Update
+ Exec sql Update ...... Where Current Of <jjF¥r>
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BRATNSQL— i FRAYsE A

Current #23CHY Delete

TE MIFFR

+ Exec sqgl Declare <ji##5%> Cursor for <& ifjR>;
FTHhsER

FetchiiF4n

Delete
x Exec sql delete From ... Where Current Of <jjFfr3>
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wr Singapore Hotel Offers in %

€« 5> C www.marinabaysands.com

offers.html

MARINA BAY ==Sands.

SINGAPORE
HOTEL SKYPARK ENTERTAINMENT SHOPPES RESTAURANTS MUSEUM MEETINGS

HOME > HOTEL > HOTEL OFFERS & PROMOTIONS

OFFERS

s

i@.t,, [Ty

SAVE S$20

MAKE A
RESERVATION

Book Direct and Save S$20

« No Booking Fee and No Deposit required*
« Free access to Sands SkyPark & Infinity Pool
Ec \AlLE 1 Mhns

Save $20 per night when you book direct compared to other travel sites.

MORE+

y M

+ SQL TR A FEZRIERT R AN

Be :I:

SITRI A F0iE
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FIESEF

;”iﬁ)\EI’J FF
LR A AT I THISQLIE A
AN

+ Exec Sql Prepare <query name> FROM <text of
the query>;
Exec Sql execute <query name>;

+ EXxec Sgl Execute Immediate <text of the query>;

3 5,
Figh-

L .
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MHAE‘EIEU? o

"EF?‘QM IR AR R4 LS, 3 EAEHRH

EXEC SQL BEGIN DECLARE SECTION;  /*%:4F & Ut i 46>/

char Deptname[20];
char Hsno|[9];

char Hsname[20],
char Hssex|[2];

Int HSage;

int NEWAGE;

EXEC SQL END DECLARE SECTION,;

long SQLCODE;
EXEC SQL INCLUDE SQLCA;

[* AR w1 B 45

[* 5% X SQLIEE X */



int main(void) [*CE S EAEFITUE*

{

7%/

Int count = 0;
char yn; [*7Z EynftFyesaino*/
printf(*'Please choose the department name(CS/MA/IS): "),
scanf("%s",deptname); [* 7 25 & deptnamelit {5 */
EXEC SQL CONNECT TO TEST@localhost:54321 USER
"SYSTEM"/"MANAGER"; [ R FETEST™/
EXEC SQL DECLARE SX CURSOR FOR  [*5& SUifihrSX*/
SELECT Sno,Sname,Ssex,Sage  /*SX M [{)i&£)*/
FROM Student
WHERE SDept = :deptname;
EXEC SQL OPEN SX;  /*¥THArSX, o a2 ify 45 R —



for (5 ;) 1 PGB 4 1) 18 2% A0 B0 45 SRR TP BT
{
EXEC SQL FETCH SX INTO :HSno,:Hsname,:HSsex,:HSage;
PHEREEbR, A ATEIE BN E AR R
If (SQLCA.SQLCODE!=0) /*SQLCODE !=0, £REIERKI*

break; [ F SQLCAH FFPIR A543 Ly 5 RTINS A 3R/
if(count++ == 0) [*Un SRR —ATHIE, JedT AT K™

printf("\n%-10s %-20s %-10s %-10s\n",
"Sno*,"Sname*," Ssex", "Sage");
printf(*'%-10s %-20s %-10s %-10d\n*,
HSno,Hsname,Hssex,HSage); [*3TEN A it 5 S~/
printf(“UPDATE AGE(y/n)?);  [*1a) FH 5 2 75 B 5% 2 A AR
do{scanf("%c",&yn);}
while(yn I='N' && yn!'="'n' && yn 1="Y' && yn I1="y");



if (yn=="y' || yn =="Y) R B TR

printf("INPUT NEW AGE:");
scanf("%d",&NEWAGE);  /*H P N BrEid 21 A8 & i/
EXEC SQL UPDATE Student I* iR N ZUSQL B Hr i ) */
SET Sage = :NEWAGE
WHERE CURRENT OF SX;
} [<3%F BRI TEARE [A) ) 5 A AR e AT BT/

¥

EXEC SQL CLOSE SX; [* R FRSX, AN F A 1 45 RN N>/
EXEC SQL COMMIT WORK; [*PRAZ B/
EXEC SQL DISCONNECT TEST,; [* W H 8 e/

¥
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« 15)40: Oracle PL/SQL, Microsoft SQL
Server HY Transact—SQL, IBM DB2 BYSQL

Y Taz

PL. <F



SFR(YSQL EARLZEH

» E X BRI

DECLARE =, BE, HirF

« ITERSY

BEGIN

SQLiEq), HFEHIEF],
END

7+ i AL
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PL/SQL: 2{fE

ERLE 1

x EX BB

DECLARE

TE BE FEFIHA
e #HTH 3

BEGIN

EXCEPTION

END

FES TR

I:II:I



PL/SQL: # 4 FE I R TR 5

AR & i B2 8 X

o A M AE A FAEIRAINOT NULL:AME
Rk

o HEE N W ES BIERA CONSTANT: =
=R IA T

I IERT=XEY,

o R AZFR=RIAI




PL/SQL: ZUEFEIIIZIIES

» BIIEHIEA]

# IF <« THEN -<-END IF
o [Edeee NN E] SE
+ LOOP .- END LOOP
+ WHILE ---  END LOOP
e PORwg STN-=2L.OOP %203 END LOOP




FNCIFERY CUE, VA TAOM PR

+ CREATE Procedure H#FE& ([ 1, &
2,++]) AS <PL/SQL>IR

+ CALL/PERFORM Procedureid$2 (S#%
ZZ) SYEXEC SQL CALL Procedure H#E
%

« DROP PROCEDURE 13324 ()



FRCIIAZRISLH)

+ CREATE PROCEDURE TRANSFER (inAccount
INT, outAccount INT, amount FLOAT) AS

DECLARE /% X #4532 TRANSFER, HEHUHEBAMKS, &
HIK P dEMKENE +/

totalDepositOut FLOAT
totalDepositin Float;

1nAccountnum INT:
BEGIN LI END



EISTRRRSER (42)

BEGIN /B NP RE */
SELECT Total INTO totalDepositOut FROM Account
WHERE accountnum=outAccount;
I[F totalDepositOut IS NULL THEN
/*AAREE H IR A A F AR PR B EKE/
ROLLBACK;; /*[BIRE 55/
RETURN;
END IF;




EITRRRSEE (42)

IF totalDepositOut< amount THEN UK AT 3K AS 2>/
ROLLBACK; [* [R5~
RETURN,;

END IF;

SELECT Accountnum INTO inAccountnum FROM Account

WHERE accountnum=inAccount;
IF inAccounum IS NULL THEN [*Un B E N P ANAFAE>/

ROLLBACK; [* IR =551
RETURN;
ENDIF;



EITRRRSEE (42)

UPDATE Account SET total=total-amount
WHERE accountnum=outAccount;

I* 1B 80 I AR, 25 A A
UPDATE Account SET total=total + amount
WHERE accountnum=inAccount;

I* 1B NI R, SN N>/
COMMIT; [* PRAT LMK H 55 */
END;
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» BITHES. IRIEERS = imIRIENITSALIE
’Eﬂﬂ’ﬂf?ﬁliﬁ:
PEIE = FHLFAR S BHIBEE.
g TFﬁﬁvL bt | 5 W

HIT:
«+ CALL Procedure TRANSFER (0100388111,
2333999, 1000)
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CREATE FUNCTION <name> (]<parame_ters>)
RETURNS <type> AS < local declarations

function body>;

O RAHIHAT
RN — P RIEEE G IR BHE R TT .

O Bokil
ALTER FUNCTION pi %1441 rename to pR%(442



TR 25>

v FAE ) R s e A it i

447

KA RIZIRIES B

Create procedure searchByCname(IN course _name

char(10)) as

Select C.CID, C.cname, C.teacher

from courses C
Where C.cname=course_name



BRI

» EXENIEF
CALL searchByCname (Database)
» EERANIMEH
EXEC SQL BEGIN DECLARE SECTION

CHAR coursename|10]

EXEC SQL END DECLARE SECTION

EXEC SQL CALL seachByCname (:coursename)




SQL/API BRI

#include “sqlcli.h”
SQLHSTMT hstmt;

SQLPrepare(hstmt,* ”);
SQLEXxcute(hstmt);

SETCA B IR 8548 2 - (Windows Open Services
Architecture, WOSA) ™45 - B ) — N AL Rl 7>
pefit T —H I MBEE RN M AERwEZ D (Application

Programming Interface, API )
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ODBC #{&4514

O . represent the DBMS
installation. (FfERINE)

- . (OEEAIW) logins to
the database.

O 1 (IE/EJ/E.Mﬁ> SQL
statements to be passed to a
connection.

O . *EEIL__ 1"_\-/—-, @ ’ *EitSQLiE/EJ
S, ERENTHIEES

o AU B HIE, RR—1EF
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!
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JDBC

« JAVA {EAEIES
x Java Database Connectivity (JDBC) =
—NEE, EXSQLERAEIJAVARI—ZR 51 oK




IXzZee B R SIEREIESIER

/ The JDBC classes
1MPOort [

Class.forName (com.mysqgl.jdbc.Driver) ;

Connechk#on: myCon =

DriverManager|.getConnection (..)|;

/

Loaded by URL of the database
your name, and password
go here.

InEmySqlik ) 2%

forName



FITSQLIES
« JOBC HEFARMIER K.

) - an object wma—
MSALERIMEASEH, WATLURZA.
: - an object

2287 — 1 SILIEAI{ERSH.




flEEES

+ The Connection class A EFGE Statement FN
preparedStatement.

Statement statl = myCon.|createStatement () ;

PreparedStatement stat?2 =

myCon. createStatement (
7 SELECT sid, \sname AROM Students 7 +
” WHERE Sdept=\ ‘cs” ”

e createStatement NS4, iR [H|
a Statement X[ %; =%, MR [A]
a PreparedStatement *J 4.




4T SQL 1EG)

« JDBC EIAFEHEAEY.
+ Statement F0 PreparedStatement X&HB
FiE executeQuery F1 executeUpdate.

x StatementsKW R : EESHA A AT [ E
#o

+ PreparedStatements¥®R: AEERFE .




2505 BEF
« statl B—" StatementZE X R :

statl.executeUpdate (
Y TNSERIEY IRBVOSS Eptclents &+
QA URESYMOTL WS Brags sRa1d’ [25) 7

) ;



2505 &1

stat2 —7‘PreparedStatement¥fH&, &

5%, BNEiEIEG “SELECT sid, sname

FROM Students WHERE Sdept= ‘cs’ bl

¥ executeQuery IR

O

— M ResultSet EXHR,

ResultSet CSstudents =
stat2. executeQuery () :
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PR

« Resul tSet ERIPITRIFE— N FEFR,

% 1?(3@94

ISt B3E: Method next ()

oSSR BE T —1, s

x next () g(

Py

{5 false.

b



FEUTHAFHIT =

* ResultSet MREFEMFE—IME, £H:
«» Method getX (7 ), ¥ FBEMAER, ;
22l 1n=E, SHERZEL  Hlan:
getString (1), getFloat(2)




=24 FEOTHD =

¢+ CSstudents EResultSet X &

B #5187] “SELECT sid, sname FROM Students
WHERE Sdept= ‘cs’ ” BYZLEER.

whlile ( CSstudents.next () ) {
SID = Menu.getString(l);

Sname = Menu.getString (2

i
/*%}3 s SID KUK Sname AIE*/)




INGS: 2B EIRAE

BARSQL: HESQUE B Gt 15

AR AR R H: S — b i i )
SQ'-EI@%%EM:I:I

B I 2 8] B AR IERZ e (— 4 ek
#7): ODBC,JDBC
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« TREYEMl: PYTHONFOSQLitelBE= a{]4E 4 ?
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TR TR
# import sglite3 module

import sqglite3

# create a connection object

conn = sqglite3.connect ('<DBname>.<db/sqlite/db3>"')

# create a cursor object

cur = conn.cursor ()

# call the cursor's execute() method to perform
SQL commands

cur .execute ('<SQL statement>')

# save (commit) the changes

conn.commit ()

# close the connection

conn.close ()



R {FAl

+ FAPythonSCIRNFOmydb 3R
TR EEER) -

L BRFIRNTHBSHNEFEE, FRFIRAF
. BEREBITRFENERAFIR
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BIE—1R

cur.execute ( )

cur.execute (

conn.commit ()

* Triple-quotes — for string literals that span multiple lines.
* We need to commit once we are certain about the changes.

In SQL.ite3, before committing, a journal file is maintained.

65



A

* cur.execute (
, (1,'smith','cs',b35))

*+ conn.commit ()

+ Use “?” as a placeholder and
provide the values In a tuple




TAZ 1 TTH

[ (2, 'martin',6 'ecs',620),
(3, 'Bern', 'cs',28),
(4, 'Hone','cs',23),
(5, 'Lihong', 'ee',18),
(6,'John', 'ee',b29),
(7, 'Flower', 'ee' , 25),
(8, 'martin', 'ee',20),
(9, 'smith', 'ma',b21l),
(10, 'wang', 'ma',19)]

cur .executemany (' INSERT INTO students

VALUES (?,?,?,?) ', tmp)

conn.commit ()

tmp

Batch insert
multiple rows,
preparing the tuples
of values in a list
and call

cur .executema

ny ()



il BR

*

*

cur .execute ('DELETE FROM students WHERE age > 30')

conn.commit ()




cur.execute (

conn.commit ()

)




=11

cur.execute (

)

for row in cur:
print row

« To retrieve data after executing a SELECT statement, the
cursor can be treated as an iterator.

cur.execute (

)

for row in cur:
print "dept. = ", row[O0]
print "MAX (age) = ", row[l], "\n"




