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tbESQL/C =& 2 €t SQL = &1} H|xotX| 2t Ch5 1t &2 HO| A XtO[ 7t T,

o A

0z
m
x
m
9]
%)
O
-
HU
z
_O,E
k
=
o
K
r
| o
HU
Of
HU
ro
ul

mjo
H
oo
e
>

=0{ SELECT 2&2 INTO &
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[0l 1.1] tbESQL/COIAM 2] UPDATE =&

EXEC SQL UPDATE EMP SET SALARY = SALARY * 1.05
WHERE EMPNO = 5;

9] ofl 0| A = thESQL/C 2&2 S LIEHH = EXEC SQLZE Al & EICHE HOlAM YUl SQL 221} XH0| 7t

LT S o 4 YTk

1]

|

1.22. Z2J Hy

tbESQL/C ZZ2 MO M 71E 52t &Y S0 otbt= Z2 2 I} 4|O|E{H| 0| A ZHoj| T 0| & ™ st
= Z0|Ct O|EH XMHAR2 T2 ZENM HLE 0|51 ™SI &, T2 HLE 0| S5 29
E StALEH 9| 4f2 HIO|EHH| 0| A0 MES 4+ AL, CO|EHHO|Ae Z2E gtE ZEOM HE,0| HE
st 4 QI O|3 5t 2 S 5t7| A = Tibero| O O|E EFRI T} thESQL/C =2 12 S| T|O|E{ EfY
Ztol AZHY ol H 5tet O & S0 CHE Q| Tibero2| O O|Ef EFR! I} thESQL/C =2 1 | 4| O|Ef EFR 2
M Z S ELCE

Tibero2| C|0|E{ E}R! tbESQL/C ZE21249| Cf|0|E{ E}Y

NUMBER(p, s) int, double

NUMBER EIR!0f| M p= &Y = (Precision), s= 27 2 (Scale)S 2| 0| &Lt

o

|

Tibero2| H| O|E EfR| 1t tbESQL/C Z=Z 12| T O|E EfQ zte| tf Sof| thsi M = “2.3.1. B O| & Ef

H 1 —
2SS Fasth

T2 S MO

tbESQLIC T2 TB0|A{2| B4 C Z2020| 40 Ho| S5 M1 T ALRE C O O|EH|O]
A AQIT} BRIE| K| O A4S C ZEOH0IM AFSElE 203} 20| 2 glo] ABE 4 YUt

CHS 2 tbESQL/COIM =213 H4E M5 ofjo| T},
[Gll 1.2] tbESQL/COIAM S| =274 40| MAH

VARCHAR ename[24];
int salary;
VARCHAR addr[32];
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& e ErRlolm,

[s13
=

Cf.

=
[

b

131

—

EH LI M B AHE
H:

o=

AL

[e]]
=

ey A0 HolE Et

i

|9 0| 0fl M VARCHAR E}2l 2 tbhESQL/C

A C
Cfl O E{ H| Of

o

=

o
-

<+
I

fir
ol

q

o jolH
ArEE 4 BlCH

S
=

—

—

A

At
| x| Off

7OHAI—|!
o
Ea

o
s o,

9
O|Lt Z& 0|52

=

=

ol

=

=

2 tH~= SELECT, INSERT, UPDATE, DELETE & & Xt WHERE
4= BlO|

[=5
=
=

thESQL/C 2& = Sl Z
ol
=
(o] =]
=

¢
il

fir
_x—_._._

t7] @l g #H 40l

o
KO
_—
ol
NS

¥l

At

=

=

2 ename, salary, addr

=)
=

A4 empno2t INTO HOj| AFRE &

=
[

ol=d
= =

& H4= SELECT 29 INTO Hof| AF2E! 4 9lC},

— INTO o= £ #H 42} 274 INDICATOR 7|2 =2} X|A| X} ¢

Ct2 S WHERE 0| A2 =

ol Ak

<
Bl
mr
il

(ol 1.3] &/

addr

:salary,

zempno;

WHERE EMPNO

EXEC SQL SELECT ENAME, SALARY, ADDR INTO :ename,
FROM EMP

?o =&= Ads5t7| &0l empno &k
ENAME, SALARY, ADDR Z & Zt0f| T

Of ZIH =[0]OF SHrt.

oI
Kl
__o|_
K
Kr
1ol

I

i
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TEH|

=5 HaTJF AFSEIC [0 1.3]2] &0l

£

4Lt

| &

o

23 SA0 oA 74

EIHAME=
&£ SELECT =&2| INTO HO|M Ml 7H 2] £ H4(ename, salary, addr)7t AtEE[ALCEH £

ir

tbESQL/C

INSERT &

st

EIBMOME C ZE 24 oo

7t AHEE S thESQL/IC =

tLtel AL 2A| 2 AL

Al o4 7H

=

5]

MAE 2] 9 HeS FO

r
K0

=2

29236 LXZAHE D

REA

T A H 4ol o B

=
=

4

b

B
all

=

b

I

tA =l Tt ol

_x_._._._
o

N
ok
KO
ol

t SELECT

0|85

|
o
%

<
ol

OH 0O

™M=

ir

tbESQL/C

fl HiE

bs

g 3=z

AL2H, O

s
T

Fob A ZAME B He 2
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il

K0

0l
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|
i

A
4

H &

Mgt L E2 M4

2 S 4ot TEA HHY B A0 T

=
=

/

(o]}
=

1.2.4. 1M

HjO|Ef 0|
S|

74 07| j 20i SELECT 222 INTO Hof

4 giCh 0l2i 3t B

t=

5)

A

Off RtflCH = H Al

21
2R = 712 710 thet 227t Ot 22

ZvZF
2

F & St

cy

=
—

ol 40|, &

ok

NEe

_I

2RO HOIHE

IMzE 2

9|

SHLHEEE A
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oll

i
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1. DECLARE CURSOR
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[Ch HAM =

;O

3. FETCHE A& 5iCt FETCHE A8 &t mjjOjch 5tLt EE= 11 O| A9 Z 1l E2E 8 4
t

1.2.5. Z2|Zd o}l 2

tbESQL/C ZZ 13 Lol = Cc ZZ a2 ¢0{ 2} tbESQL/C 220| &7H E &t 0f QT thESQL/C 2%
2CEZEIHY A0S EHE EX| 47| If 20| tbESQL/IC T2 S A mUst| Mol HE & M|
s F=0{0F StCt. o|2{ st Ao o|M 2l 2| 1Y S Za|Fm (Precompile)O| 2t 5tH, 1L AE 5t
FE2E & =Zo|Huted2{(Precompiler)2t 1 SHC

rr mn

AL
i

A e| = tbESQL/C T2 1 0f| X &=l thbESQL/C E&2 thESQL/C 20| EBjg| &4+2 S &
z20fY Ao A TEZ Hetsf =, 0[5 XY S 2lcH A tbESQL/COlAM = T2 2t

C = =
=5 dofstn ATt o] o IEtI|HZ = SQL =& /58 Mo YEIF ZEECf

m A [H
0" g0

oo i

esqgl_do( )

CIS2 thESQL/C =2 12 9| A m 1}

oz

= LtEL = 280l

[O&! 1.1] tbESQL/C =21 2Ho| Hnt A1H

tbESQL/C program if (empno == 5) {
EXEC SQL UPDATE EMP
SET SALARY = SALARY * 1.05
WHERE EMPNO = 5;
1

Precompile
else {

}

General program
if (empno == 5) {
__sqlctx.stmt = “UPDATE EMP
SET SALARY = SALARY * 1.05
Compile WHERE EMPNO = 5;";
esql_do (&_ sqlctx);
1
else {

Execution code

}

o Z2|A I (Precompile)

L

AC Z20:ed A28 fdE &2

tbESQL/C =23 S Y35t Z2|Hut 1y
2 c = = N et

DEJMYECH

>
E_l
ne
10
o T
m

o I (Compile)
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2.1.

2.2.

M2& o] ER

= YO|lM = tbESQL/IC ZZ2 10| M ALESh= H|O|E EfRI S 2O=E 10 C|O[E EtRl Zte| i SS HdF et

C,

rok

N

tbESQL/COBOL =213 0j|A| H|O|Ef EtR 2 tbESQL/C E&0f gt2 Y st, Ho| AL}
AtEetC}.

1]
ne
N
40
ol

thESQL/C= TS 2t 0| & 7HXA| Bt S XA BTt
e Tibero2| H|O|E{ EI

Cl O[E || O] 201 M &%=l CIO|E0| & I AFE BT
e thESQL/C2| T O|Ef EFE]

O S2A 04 Z2O-OM HIO|E & =&Y I AAS

rok

bt

Tibero H|O|E{ E}]
= B M= TiberoO| M C|ZE & N &55t= O|O|E EtRY S 7+2Fs| AHSCt O] ¢t 4Ol EIR 2 O 0|

=
E{HO| A9 AF|0F A E MM ot= O AME25tE A2 2 thESQL/IC Z203 LU A = £ 40| EFR

ol tisS==8H+E AEE & UL

Ct=2 Tibero2| O OEf EFRIO[ L},

= ololE{ Et Ay
EPNE] CHAR, VARCHAR, NCHAR, =XtE S HS o= O Oo|e Eto|Ct,
NVARCHAR, RAW, LONG, LONG
RAW
PN NUMBER, INTEGER, FLOAT, |&A4L} 49 £XIE XM & 35l= OO|E{ EfY
BINARY_FLOAT, BINARY_DOU |O|LC},
BLE
SR DATE, TIME, TIMESTAMP Al ZHOI Lt Y& X &5t O O| B EFRO| Y.
e A4d BLOB, CLOB LOB EI2! 2 o|n|§tct. CHZ O O|Ef EFRIO| X|
¢ ot= Z[CH Z0|(8KB O|sh=ELCt &M 2 Z

M2F ololg Etd 7



T2 ClO|E{ EfL] oYy
O| & 7t& & /U= 24| 0| Ct. 4GB7IH K| 7t& 5t
C}.

LHRH S ROWID A2 X7 HAE o 2 M 5HX| 240} E Tibero
RS2 E MR = ER0iCt st Z
= ol Efelo|Ct.

o]

KiMI S LH S 2 "Tibero SQL & & QY A"E &I ST,

CtE2 2 OlOE Efofl o et M7 &F 0|t

Cil0|E{ E}R] MY

CHAR et EXIE 2 XM &ot= Ol Ol& EtR0[Ct. (0l: CHAR(10))

VARCHAR Ut FXE S X Zot= Ol0|Ef EFRO|CY. (0f: VARCHAR(10))

NCHAR FUIZE EXE 2 X &otr| /st Olo|Ef EfRIO|Ct EtRQ Q] 20| = Ct=0| EXt
ol w2k EErEITh, (O: NCHAR(10))

NVARCHAR FLIZE X8 2 K &ot7| /et ololH EtRlo|Ct EfRIQl 40|= Ch=0 =Xt
Eetol we ZEkRICE (O : NVARCHAR(10))

RAW 1 9|9| Hio|L{ 2| O|0|E{ & X &5t HlO|Ef EFRIOICE. (Ol: RAW(10))

LONG VARCHAR EI & &-&5t 0|05 EtR0|Ct. VARCHAR EFY 2t OEIHX 2 &
XtEo| N &ECH E|0] & Liof §F Z&H o2t MAHE 4~ QoM =T 2GB7HX| M
At 4~ QULC} (0f: LONG)

LONG RAW RAW EQl S Z&6H O 0| B EFRIO|Ct RAW EFR 2} AFREZIX| &2 Hio|L{ 2] H| O]
E{7t M ZECt HO| = LHoj| e Z& o2t MAE 4~ A2, X|CH 2GB7HA| M A
g 4 UL (0: LONG RAW)

NUMBER Hd+ Es= A4+E N Est= EFRJO[C
NUMBER EIQ S MAE I HUTQ AFHUS SH MAES £ QICt
— ML OO0l gtol ™A Xt 4
- AAY AF O|st AR 4

INTEGER 7|28 2 2 = NUMBER EF2/0|C}. & NUMBER EI 2= CHEA HYUEQF A

FLOAT AYS Mo mf HRo stA E ECH NUMBER Era.e 2+ TiberoO| A 7ttH
ZOo|Z2 NEEMH, A gtot FLUE, A7 Loy w2t 1 Z0[7F FetEIc

BINARY_FLOAT

ol S EESH, 32H EZ M Ests HY 2 = HO|H EfR O[T,
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Cil0|E{ EFR] oy
2902 FOiZ}H0| 1.17549E-38 2 C} ALt 211, 3.40282E+38 £ CH =2 452
HHE 4 qrt,

BINARY_DOUBLE |&4LIH4+E B, 64H EE M A= HY HAUT O O|E EFQO|CH

=Yoo= AU Z40| 2.22507485850720E-308 £ Lt AAL &,

1.79769313486231E+308ELCt &2 £+ 5 HEEE 4 Q|

DATE S EMmet Al 7S LIEHLE = ol Etlo|Ct,

TIME — DATE: &3 &xt

TIMESTAMP — TIME: 5 AlZt
— TIMESTAMP: 3 M2t Al ZH

BLOB o9 HIO|LH 2| O|O|E{ & O O|E{H| O] A0 X &5h= Ci|O|E| EfRIO| LY,
SHE|O| 29 o] ZE o MAE 4~ ALY,

CLOB 9l2 4+ Ues EXE S IOl H O] A0 X &ot= OlO|& EfRIO[Ct,
SHEIO|E2| o] ZEof| Mg 4~ ULt

ROWID

CiO|E{H| O] A Lh o 2t 22 E AE5tY| 2ofl, Tibero A| 20| 2t 2 R0OtCt AHS
O 2 FO{5t= HIOlE Ef)OICE 2t 2RIt MEE S2[HQ /XS

2.3. thESQL/C OI0|E{ E}2]

= 20| M= tbhESQL/C2| H|O|E Et S HEFBtrt.

2.3.1. LIO|E{ E}g] CHS

TiberoO| M | Z5t= OIO|E EFQ S thESQL/C ZZ 10| O 2 AF2E 4= QT tbESQL/CO =
Tibero2| Z+ OO & EFRI0fl CH S &= thESQL/CS| HIO|Ef EFRI0] MOl E|0f /LTt

tbESQL/C2| HIO|E| EfY 2 A = C =2 el 02| HO|E EtR 2 S StEE 8t 2 Tibero2| H| O]
B EfI0ll o S&l= thESQL/C2| HIO|E Bt 2 StLt 0| &Y &= UL

Ct=2 Tibero2| H|O|E ErRIOf O S &= tbESQL/C2| H|O|E| EFR Ol Lt

Tibero2| C{|0|E{ E}L]

tbESQL/C2| LIO|Ef E}R] |AH

CHAR, VARCHAR

char StLtol = At

char[n] 40| nel =X+

M2F ololg Etd 9



Tibero2| HI0|E{ EI]

tbESQL/C2| Li|0|E{ E}2]

e

varchar[n] 40| nel =X+
RAW unsigned char[n] 20| nel Hto[LH 2| T O| &
varchar[n] Z0| n2| Hto[{ 2| HjO|E
NUMBER int, short, long = OolH
float, double Rt M=
(HlolEf 7t &l 2 mf o] o] Ho &l ZEH <
Y B AL S =i 4 QUCL)
DATE, TIME, TIMESTAMP char[n] 20| no| 2XIE Z HE
varchar[n] 40| nel Z2AEzE Het

unsigned char[n] Z0| n2 Hto[{ 2] HO|E

varchar[n] 40| ne =AY = Hio|L4 2| ¢ o|H

ROWID unsigned char[n] 40| ne Z2Ag =z Het

varchar[n] Z0[ n2

tbESQL/CS| H|OfEf Ef
2 ZHA Bt S

2 5 VARCHAR E}2]2 TiberoQ| G| O| & E}L
ot7| ol MEA F2ol& EfOo|CE

Z=0{ VARCHAR E}2 € H| 23t o

tbESQL/C =2 130 M = 2+ Of| O| B E}Q 7t9| H

int Et! 2

H4+E Helstn Qs L 80[2tH, 1 4t ULCH
LESH Al 2 DATE, TIME, TIMESTAMP EFQ 2} ROWID EFQI 0| HIZ CH2E| = ENQ S glom, saF st
HE 2 HAMM X &al oF strCt.
Ll
VARCHAR EFJ 9| XtM| St LI &2 “2.3.5. VARCHAR"E & 116t}

2.3.2. LIO|E{ E}g] t&t
thSQL/C ZZ 0| M= Tibero HIO|Ef EtQ ZH2Hol| CH S| = EFR! 0| 2/0f CHE O|O|Ef EIRI S AtEE

QIC} 0| & EM™ O O|E{H| O] A2 NUMBER E}Q|9| ZHE Zt2 XM Z5H7| Q5H thESQL/IC = 2 124 0fl A

E £3 H4+Z VARCHAR EIRIS AFE S 4= QUL 0|QF HHEHE, NUMBER EFRl T2 #H49| gt2
VARCHAR Efglo] ZEH0| A& £ UL,
tbESQL/C T2 1M S Z2|ZA WAstH /& H40| OO|E EfRIo| Z=2 1 Liof & Z&HECt ofF
A ZEE ol B S 7 IESE 0|E{2l Zto| /&= f Z3 Bt H| W5t 2 2540l = O
O|E{ EtQlo| HEtS £ STt THek O O|Ef EFRIQ| &0 E7ts 8 A R0 = o2 & BHatsict
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Hi =}

e

Jtset Hlo|E El

CHZ 2 Tibero Cl|O|Ef EfQ S 2 £ E| H &t 7t5SHbESQL/C Ci| O|Ef EfQI 0|t XbA| 8L &2 “2.3.1. T O]
B Ef oS0l Y5 80| E&5 0 YTt
Tibero2| LIOIE{ E} tbESQL/C| 0| E{ E}2] MY
NUMBER int, short, long HadolH
float, double A4 0o|H
CHAR, VARCHAR char AR Ee1=
char[n], varchar[n] =AtE O|o[H
DATE, TIME, TIMESTAMP char[n], varchar[n] = o olH
ROWID unsigned char[n], varchar[n] ROWID O 0| &

tbESQLIC T 0| Ef Efel © 2 R Tibero 0| Ef Bt 2 w188 1ol = 90 8t 27 7t X St o &
Sof ESQUC =2 129! int E1919] ¥4 248 VARCHAR E12] B0 & 4 220, VARCHAR
EFQ) 32 0| 83101 ROWIDO| Ch 8t WO & 48 E 4 9/t

CS2 OIOIH Etglel Hets & 5hs of o T,

—

[ofl 2.1] HIOE{ E}I2| 2

VARCHAR sal_str[8];
VARCHAR emp_date[20];

EXEC SQL SELECT SALARY, EMP_DATE
INTO :sal_str, :emp_date
FROM EMP
WHERE EMPNO = 20;

printf("'salary = %s\n", sal_str.arr);
printf("'emp_date = %s\n", emp_date.arr);

DIO

ot &

rlo

Li 0| EH =Lt

M
1y

ol [0 2.1)2 A& stH C}

salary = 35000
emp_date = 2001-12-01

CiolE] EfRl S HEte mof = tlolE gto| M2t LHE0| F2lsOF ettt HIO[Ef Zt2] Hel= 1 atE A
g g4t S5 £E 4 U= Bt LHO|0fof Bhr

OOl Ztol Helof 2HE o & EH tbESQL/C ZZ2 3 O short EfRI 2| #1401 short Etel ol #He| & ¢
M= gtel =X "327680" HESt7 LY, OFEH7HA| 2 VARCHAR(3)S| Etl & Zt= ZE0 1 HeE
HOo{M = 22l 655355 Hatet 4= giCt.

M2F ololgf Ep 11



HIOlEel Lo 2ot o & =™ H|O|E{H| 0] & ZE 0| X &= "ABCDE" =AtE€ & ZZ 1% short Et2{ 2
2 H H0 M e "IHLE EAE S DATE Eflol Ao Hete -+ 8l

HA0| HEE 4 glon], T2y v

LI &t4-5 0|25 LIO|E] EfRo| gt
Tibero LI Bl+E 0| 85t0{ CIOE| Et9 Hats 4
TO_DATE, TO_NUMBER S0| Q! C}.

CIE2 TO_CHAR &+ S 0| 835104 &4 HO0|EH & =X HOIH = HE

£ 0|2t LIOIE| Efglo| HEt

[0l 2.2] TO_CHAR &

VARCHAR sal_str[16];

EXEC SQL SELECT TO_CHAR(SALARY, "$99,999.99%) @ ..
INTO :sal_str @ ..
FROM EMP
WHERE EMPNO = 20;

@ ...

printf('salary = %s\n", sal_str.arr);
® &4 Oo|EE 51 A= H4 SALARYSE TO_CHAR &4 5 Soff @4 EXME('$99,999.99)2 X| & 5t

o X} Ol0|H = H2tstCt,
@ VARCHAR Et2!| #4 sal_strof| x| &8tCt,
® printf == Salf sal_str H+-S &

{29 [0 2.2] d¥stH ChE1t 2

salary = $35,000.00

&3
ol CH 8 XHM BF L§ 82 "Tibero SQL & QHHA"S AL

—

0z
0
+

GlOEf EtQlS kst L

2.3.3. HIO|E{ H ALS
CEZZIefY Ao H42t= HEl thESQL/C =2 120l A Cf|O|E{H| O] A =Y
DECLARE ¥ Ljof M21%0{0F st}

CtS2 DECLARE E9 Lo M= #H42f of Of T,

EXEC SQL BEG N DECLARE SECTI ON;
VARCHAR ename[24];
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int salary;

VARCHAR addr[32];

int empno;

EXEC SQL END DECLARE SECTI ON

?/9o ool M & 4 AZO0| DECLARE ¥ 2 'EXEC SQL BEGIN DECLARE SECTION;'@ 2 Al &5t
'EXEC SQL END DECLARE SECTION;'S & Ztrt,

VARCHAR Ef2/S Q4HH 0l CHAR HjZ EFRl Tt S ASIA 4101 3HEL CHAR EfQl b= 2] #j ol ofd
e Molo| 27h55i0t Z2|Z Y TYS 7{A|H VARCHAR EFYl 2 thESQL/ICHIM H o8t 2
A EtQlo = HatEIrt

—

DECLARE @< Lo MU= 4= C ZE2 02 HO{o Heet st HoZ =27
ElCt X BHtbESQL/C & LHO M 2] H 4= thESQL/C &
Of BtC O|ZH A 2 2(:) Flol AFEE tbESQL/C E& Lo H4+E QI/E8 H4etn sict,

CS2 tbESQL/IC =& UM AtE= & Haot &3 Ha0f o gk of o,

empno = 20;

EXEC SQL SELECT ENAME, SALARY, ADDR
INTO :ename, :salary, :-addr
FROM EMP
WHERE EMPNO = :zempno;

printf('salary = %d\n", salary);

=t

9|o| oo A= SELECT 258 A#57| 2Isf HA 22 #4 empno2| 242 240{9} tESQLIC 22
eHBICh 1211 LhA, SELECT 23S A%5tD 4% 22 waE 220 2 2y glo| 3 €4

ename, salary, addrofl 2 FE Ct. £ ¥ 4 ename, salary, addr2 C ZZ2 12 Y 02| ¥ 42} OFFETE
2 AEE 4 QUL

Pl

OFOF SELECT 29| A3
A2 0 E XMelst=
=g

b},

2z dhetEl 227 H = 0l g2
= ~
=

I
golzlof e O FES A

e ¢
mo ror 19

rok

thESQL/C ZZ2 132 SQL =& Wol= M4 0[20f &+ = &4 8 A8 = QlCh TEtM TIE2
EHRE AA IOl

#define MAX_SALARY 50000
char *get_ename(...);

EXEC SQL INSERT INTO EMP(ENAME, SALARY)
VALUES (:get_ename(), :MAX_SALARY);

Rl 2N FEE= ALEXL FO &4 get_enamell & MAX_SALARYE AL 222 &l 00| L.

HM2F Ololg Etd 13



2.3.4. ROWID
ROWID Etl 2 229 S2|&0l 9|x| =2 E Eetst= OOl EtRo|Ct thESQL/CH Al = ROWIDE ¢
StH Lo Oo|H EtR 2 XM J5tX| 2&4=Ct. unsigned char EtQ] = VARCHAR Etl S 0| &sdll O 0|
EtQl S H2tst0 ALEsHOF Bt

L
Il

ROWID Et 9| g2 CtE2e| O8I 20|42 22 = Y&

[18! 2.1 ROWIDS| 74

Gbyte 3byte Gbyte 3byte

S 40| M HE/ = ROWID 242 HA| 18bytesE 7HXI 22, X1 #49| 20|= NULL 32 8
5t0f £ 28t 19bytes7t =|0{OF BHCH, Tibero©| CJOJE{ |0 A0 A = CLE HE

ROWID Etofl CH St XiAM| Bt L &2 "Tibero SQL & & QHAM"E E 0BT,

CHE 2 ROWID EtY 2 At 5H= 0 0| .

[0dl 2.3] ROWID E}2l2] Al

EXEC SQL BEGIN DECLARE SECTION;
unsigned char rowid[20];
EXEC SQL END DECLARE SECTION;

EXEC SQL SELECT ROWID,
INTO :rowid,
FROM EMP
WHERE EMPNO = :zempno;

printf('rowid = %s\n", rowid);

ROWIDS| ¢t2 O|ME &8 Ho=2 ALSE B OfL[2f SELECT &2l WHERE ZEO|L} INSERT =&
M U B2 ABE S E UL

12 [0 2.3]2 d¥stH thE1 22 WE0| S

rowid = AAAABKAAUAAAADGAAA
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2.3.5. VARCHAR

ALt

VARCHAR E}2] B4 MO

VARCHAR EtQ B4 M2 c =2 2l HO{0| Al char EFR Q| HY
SHHO| StLtSl #H40F MAHE

Ct&2 VARCHAR Et] H4& M 15t= ol Of T
[0l 2.4] VARCHAR E}2] 4= MAH

VARCHAR username[16];

VARCHAR ename[20], addr[24];

CES2 VARCHAR EFQl H47t 2 A= E22 00| L.
[0fl 2.5] VARCHAR E}2|2] Z2El My MO

VARCHAR ch, dname[];

gdotes L2 AEE + A=, BEA|

S|
= A 2o C #H 4 dname? 2 VARCHAR Ef
UH,E MAS MO = BFEA| HIE Q| 37| & ol T O} st=0|, 27| E Jot= FE2 STH2E £
7] M 2of EREACE

29 o 2.4101 M MAH=E VARCHAR Et
T2 HEEIO

e
|'|I
>
rr
[El
i)
o
i=l
ne
i)
i
Ofm
ol
2
a
1jo
X
my!
ro
-1
o
Rl
m
e
10
T

[0l 2.6] VARCHAR E}2]0| H &=l L H|

struct
{
unsigned short len;
unsigned char arr[16];
} username;

HM2F Ololg Etd 15



VARCHAR Et2} 145 Mt I £ M| 2|5t1l, VARCHAR Et H4-E AtES
JtHstet F A o 28 S Metof et

ofl ol [0f 2.4]0| M M EFusernames & 5t A SHCH, = 2| A mp

of #xHM E EZot= 2HO & TS €0 2=F A alf OF etot.
printf("'%s\n", username.arr);

12 oo A usernamel| HES £ 57| M F M2 B HE-S 2

()= AMEstAE &+ UL

VARCHAR T+ =& L§S 4 lendtar2 Q8 HLA I = &
i [m} S

X|5tofof ot &, Ch3 3t 22 =7 S THESl oF St
[04l 2.7] VARCHAR =9 2/ 2hM

strlen(username.arr) == username.len

oh7| M= Ze|Hut e

-

VARCHAR EfQ| H4Tt Q2 H4 2 ASEYEX, £ HE 2 AIZE U =X0f Tt 919 =HS o

FA 77| @et YH 2 Ct=C

VARCHAR E}2| = M4

QU ol HAZ AIRE AR thESQL/C ZZ 13 Ljo| ZHS |RXIAIFI=E ZE
£ Zdoliof ettt =S BFESHX| & =CHH thESQL/C 20| EH 2|0 M=
len H 45 LM o= HEBCL

R 2 pi4 2 AFBE Z 2 thESQLIC 2ol =2{2 LHol M AIE2 = 7S |
INPNEd]slt

NULL Zx2l ®2|

VARCHAR E2} #H=9| Zf0] NULLY! Z R0l = Z2[ZIUH E Soff HetE LA Liel H 4 arrt len
9| gt2 Ch=1} &Lt

arr == """

len == 0

VARCHAR E}Q] 844-9] Zt0| NULLY f VARCHAR ElQ] tH471 QU8 HAZ AIREQ X, 8 He
E MEEY=X0f wat, HEtE LA Lol M #H 4 arrdt len| gf2 CHECL,

VARCHAR E}2] i (M4

s Hap A HL0l A0 = len H40| 02 &Y5tE T =E ZHd 6l OfF SHCt,
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VARCHAR E}Q| 4 |MH
arr £X1€ 9| 207t 00| OtL{H2tE len H4+E HA HESHEE NULLE Q!

ol A0 = arrZt lenS| 4tS tbESQL/C 20| EH 2N A XtES2 2

M
1l
rE
N
> |'U-|>||

=pqd =

Ct22 VARCHAR Et ol £ ¥4 addre| 4422 NULLO| Bret:[ U =X| Z E S0 £ 5t= 0] o|Ct.

VARCHAR addr[32];

EXEC SQL SELECT ADDR INTO : addr
FROM EMP
WHERE EMPNO = 20;

printf(""addr = %s\n", (addr.len > 0) ? (addr.arr) : ("(NULL)'));

2.3.6. +=H|

thESQL/C ZE2HOIME C Z2 02y Ao FEHME AFES 4 UL

A0

AN
Hl__l_

+0H3 INTO Hol| £
of #EAE 2=, INTO

Hu
2
1
0
rr
N
_I

tbESQL/C T2 17 2| SELECT 2X0|ME Ao Z 1
£ B AlsHof 6H:+ 0|2 Z 20 INTO Ho| HAIZ Ct42

BAIE E
2o o] =X Ha SHLEE AS Z2 - S ZhAaste o UC

B
1
i
o
4
I

A Ha S ASE o SELECT =82 21 22 L2 2EH =M<t #I4 Ha e Haeol =M

ChE2 M 7Hel &8 M4+ & X8ste 7124 & ALE St 00| T
EXEC SQL BEGIN DECLARE SECTION;

struct

{
VARCHAR ename[24];

int salary;
VARCHAR addr[32];

} emp;

EXEC SQL END DECLARE SECTION;

M2F ololg] Er 17



EXEC SQL SELECT ENAME, SALARY, ADDR
INTO :-emp
FROM EMP
WHERE EMPNO = :=empno;

Ct=2 Ml 7Hel 2= gts &2l st= ool Tt

strcpy(emp.ename.arr, "Smith'™);
emp.salary = 35000;
strcpy(emp.addr.arr, "Los Angeles');
emp.addr.len = strlen(emp.addr.arr);

EXEC SQL INSERT INTO EMP(ENAME, SALARY, ADDR) VALUES (:emp);

2.3.7. ZE9IE]

thESQL/C =2 13 Lj o ¢ %iﬁ#%ﬂﬂ@czijﬂ%ﬁ o EQIE{E ALEE &= UL} Of
Of CtZol Z2 03 I EQ} 20| SELECT &9/ INTO Hof| Yt #H Tt ot EQIE HEE AL
QlCt
AN .

II
mok
4> mn

[0l 2.8] ZE2IE{ H0] AR

EXEC SQL BEGIN DECLARE SECTION;
int salary, *ptr_salary = NULL; . @ .

EXEC SQL END DECLARE SECTION;

ptr_salary = &sal ary; )

EXEC SQL SELECT SALARY,
INTO :ptr_salary, ... PR )
FROM EMP WHERE EMPNO = 5;

® EZOIE #H 4 ptr_salaryS M Strt,
@ H 4 salaryl| FAE ptr_salaryOf| 2 otCt.
® ZQIE| #4 ptr_salaryS SELECT 2&2| INTO H0f| £3 H4Z2 ALSSHCL

18 Tibero tbESQL/C HHM



Q=4

tbESQL/C Z2 10| Z2|H oY Iy

o
F EQIH Etel He=Z HEtEICH tbESQL/C 2H0| 2B 2|

thESQL/C Z20ol= Cc T2 02 AHOOMAME Yt HLS T
(&S EBO0M = et £t Tt ChE2 22X Z2 03 Z 0|0t
EXEC SQL SELECT SALARY,
INTO :&salary,
FROM EMP WHERE EMPNO = 5;
TEA Hp0f Ceh ZOIE Hae e AASE 4 T
ChE2 724 ZQIE H4S ALE5H= of ot
EXEC SQL BEGIN DECLARE SECTION;
struct
{
VARCHAR ename[24];
int salary;
VARCHAR addr[32]:
} emp, *ptr_enp = NULL; . @D L.
EXEC SQL END DECLARE SECTION;
ptr_enp = &enp; . O ..
EXEC SQL SELECT ENAME, SALARY, ADDR
INTO :ptr_enp . B

FROM EMP

WHERE EMPNO = :zempno;

® TEA EFRUO ¥4 emp®t FEA BRI EQIE H 4

@ A Ha empll FAS ZOIH H4 ptr_empi| A FetCf.
@ ZQIE| H 4 ptr_empE SELECT Z&2| INTO I*oiw 3 H4
A G, Lek el/EH HeE M8 Ut S SE()TE AL

AHSQLEF U /g8 Haees 2
m] (o] =5
=]

= /A
EOQIE H 40l ofo|Ef EFRIO] St

Z ALZStCH O|mf & A&

ptr_empE M StCt.

ol

AHE ALE

gettt= "ol F=2l5Hof et

—

t
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2.3.8. X|A|X}

et T2 ]} EE| thESQL/C ZZ 1M T A2
tbESQL/C =& S Sall HIO|E{H| 0] A2 thESQL/C =2
M= OolHo tiet 2 E X &st QUL

= H4 2 X|A|XHINDICATOR) H =7t QUL
1% 7ol Hio|E & 1 'rE O I|A|X|- AL

XIA|X} Hof M1
K| Al Xt 4= = short E}Q S 7HX|H, Bt= Al DECLARE 249 otof| M E|0fOF BHCt.

SELECT =&0| AFEE X[AIX} 4= INTO EO| A INDICATOR 7| E2F 2E() L0l 27{LE, INDI
CATOR 10| Cl|O|Ef #H 4 HEZ Fof 2E(¢)2 &H 2 == UL

LS 2 SELECT =AM &9 B2t X|AIXFH4T1 ALEE of o[,
[0f] 2.9] & W2} X|AIX}

EXEC SQL BEGIN DECLARE SECTION;
short ename_ind, addr_ind;

EXEC SQL END DECLARE SECTION;

EXEC SQL SELECT ENAME, ADDR
INTO : enane INDICATOR :enane_ind, :addr INDICATOR :addr_i nd
FROM EMP
WHERE EMPNO = :zempno;

2 oo M= &3 Ha enamed]| T SE = XAIAHEH 2 ename_ind7F AAEEIA 1L, E8 H 4 addrof|
U SEl= XAXHH 2 = addr_ind7H AHE & AT

INDICATOR 7| £ & GAISHA] &1 Chsdll 20| Adoi = 92| [0 2.9]2] =& St 2n|& H=Crt.

EXEC SQL SELECT ENAME, ADDR
INTO :ename:ename_ind, :addr:addr_ind
FROM EMP
WHERE EMPNO = :zempno;

H AMEE XA XL 20 o|0| & Felg HO|CH thESQL/IC ZE MM = E
2 B ESHH 1 gtofl W& XM 2| E off oF stCt.

XIAIRE M2l 2k |49Y

0 HOlE 20| §3H 22 M EEALCL

20 Tibero tbESQL/C QHHA



XIAIRE H2l 2k |49Y

-1 Ol O|E{ gtO| NULLO|LC},

>0 ZArE OO0l H 40l M & & 2t0] Z 2 (truncated) g40|CF X[ Al X} B 40f F0
T gt2 A HolEfH ol A0 X FE EAE 2 Z0[0[C,

CHS 2 INSERT = Z0IAM 4 H a2t 7 XA X H & AtS et 0O
[0f] 2.10] A& Bi==Q} X|A|X} M2

VARCHAR ename[24];
VARCHAR addr|[36];

short addr_ind;
int empno;

strcpy(ename.arr, ""Jaochim™);

ename.len = strlen(ename.arr);
strcpy(addr.arr, "New York'™);

addr.len = strlen(addr.arr);

addr_ind = -1;
empno = 25;

EXEC SQL INSERT INTO EMP (ENAME, ADDR, EMPNO)
VALUES (:ename, :addr INDICATOR :addr _ind, :zempno);

o oo M= & B4+ 2 ename, addr, empnoZt AFEEU M, Q18 H 4 addrof T S == XAl X} H
£ 2 addr_ind7} AHE £ QAL

INDICATOR 7|/ =& YA|5tX| &£ Chx1f 20| &Ml 9 [0 2.10]Q =&t ST A& 2=
Ct.

EXEC SQL INSERT INTO EMP (ENAME, ADDR, EMPNO)
VALUES (:ename, :addr:addr_ind, :zempno);

12| 0f0f M = INDICATOR 7| =& ‘4 &otal S H4 addr O XAl #H 4= addr_indE HIZ 20 A
ER I

KA Rp 4= g10] -121 B0l = &= 42| £L0] NULLO|2k= 2lnjo|ct. ojmf = tH40f X EE X
US FAIECH TEtA XAIREH 9] g40] -101 A2 22| INSERT = &2 ths it 20 1A M= E L

EXEC SQL INSERT INTO EMP (ENAME, ADDR, EMPNO)
VALUES (:ename, NULL, :empno);

M2F ololg] Er 21



NI

HF

AT

KA X #H 4 240 -121 E 2
2

HA
HAE ZQ Q0] NULLEF HAISHE =C

25 H4a addrel £40] NULLO|2t= Zi0[2 2 UH H 4 2f XA} H 4

=

ChE 2 92 Aot B ALSE KIAIXHH 4 gtol ol S st Eolct,
RIAIR ol 2t |

-1 Ol OJEf £tO] NULLO|LC},

>=0 o= w40l HAE 242 1= AZBtc

K AIXtHPE ALESHA| 210 thESQL/IC ZE2 1M S
T = gtoll CHoll &0l &1 UKX| LCHH XA K} H 4

T EF 2] X|AIX}

SELECT =2/ INTO EOf| 1 &H Hef XNAXtHSE
H:

=

2 AL St B AAIAF Ha HA OHEIHR 2

HEo AxH HeZ FAYolof st 0|2 5t XA X H &~ =X EFL| X|A|XHSTRUCTURAL INDI

CATOR)Zt1! oot 2| EFYJ S XAXE &5 7124 H

Hil €2 =M E XA HST1 20F BHok E3H 2= X[ AR H 4= short EHR S ZH=C
ChE2 # 24 Bt el XIAIXH H4E ALE 5t o Ol

EXEC SQL BEGIN DECLARE SECTION;

struct

{
VARCHAR ename[24];
int salary; )
VARCHAR addr[32];

} emp;

struct

{
short ename_ind;
short sal_ind; )
short addr_ind;

} enp_ind;

EXEC SQL END DECLARE SECTION;

EXEC SQL SELECT ENAME, SALARY, ADDR
INTO :-emp INDICATOR :enp_ind

+& Tdots ALt BRI Z 2o 21t &
=
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FROM EMP

WHERE EMPNO = :=empno;
st /oM F=A EFJS HE

2 emp_ind SA| #

1 ZZ ENAME, SALARY, ADDR2| LI &
, 0|0f| CH2 %] = K| A| X} 4

@ 7 ZA H4E SELECT 289 £ Ha 2 AFESHHA
ZH HeZ MASHH, 22X He emp_indE Fo/ e M AL 2A LHS M H4S emp| i S&EA F2
Stil, emp_ind2| 2= HH H45 short B 22 F | etCt.
2.3.9. OI0|E{ E}g] S35}
E2H I A

Hlo|E EFRl Sl &4 3}t(Datatype Equivalencing)= TiberoZ} 218 H|O|E{ 9] oA Bl S =
|= Ao|Ct MAHE StLt SHLte| SAE HeOD SASE AlZ 4 U1, thESQL/CO
Stoll HAAE & ULt

—

St=H 2 HEAZ
M= AEXE2 HOIE EfYS 2/ F HO|H Ef2 =

CtE2 OOl Ete SAZHE 28t EXEC SQL TYPE 122 ARE S 0| O| T},

EXEC SQL TYPE A}&=17d <€}
IS ¢F-dlolEErd [(E°])] [REFERENCE];

typedef char asciz[350];

EXEC SQL BEGIN DECLARE SECTION;
EXEC SQL TYPE asciz IS STRING(350) REFERENCE;

asciz catalog_cd[100]; /* ARRAY W= o] */

asciz factor_cdil;

EXEC SQL END DECLARE SECTION;
CHHS2 OIO[H EtRlol 343t & A8 7tse 2| F HO|E Bt S0|.

EXEC SQL TYPE varl IS
(STRING | VARRAW | LONG VARRAW | VARCHAR | LONG VARCHAR | RAW) REFERENCE

CS2 ClolH Etel SZ3HE 918 EXEC SQL VAR T+=2 2 AFE 8t 0f O| .

EXEC SQL VAR Al&z}# <=
IS glFdlolHEY] [(HoD];

char raw_var[1000];
EXEC SQL VAR raw_var 1S RAW(1000);
CtE2 ol EtRlel 543t & AFE 7tstt 2 F HI0|H Ef S0| 0t

EXEC SQL VAR varl IS
(STRING | VARRAW | LONG VARRAW | VARCHAR | LONG VARCHAR | RAW)
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3.1.

M3Z 7|2 ==Y

thESQL/C =21l =H ut Al vy, HELRY Of 2{(runtime error) M 2|, 12| 11 tbESQL/C
HME M5},

bal

10

>
o rr

2 Ho| M= tbESQL/C Z2 12| 23t HENR! of 2] X 2|0 CHaHA A ™St

— tbESQL/C T2 30| Z&tk|= SQL = &2 &4 EXEC SQLE A[ZE[H MO|IZE()2 =

DECLARE ¥4

— DECLARE H< 2 'BEGIN DECLARE SECTION; '2 2 A|Z&|H, 'END DECLARE SECTION; '@ £

2

— DECLARE @90 = H = M 0|20 CHE ZETF ARJUE{M = OF EICH

/EE Haot FEM U HIE ] FE 2 M E & 0| = DECLARE EH0f 44 ¢1aliof etrt. H, =2
Aoty Mol met DX G2 2R E ACH Ze|H oY FM0l| thal M = “H9F thESQL/IC =
i==2
[=]

- Y/ESH Haototd LMol Z2 03 H 40| H 20| = DECLARE 9 810l MA [0 = F Y Strt.

— Ct22 DECLARE @< 9| of 0| C}.

[0l 3.1] DECLARE ¥

EXEC SQL BEGIN DECLARE SECTION;
VARCHAR ename[24];
int salary;
VARCHAR addr[32];
EXEC SQL END DECLARE SECTION;

M3z 7|2 =232y 25



SQL 2T BECR YOIE AMXIB ABE 4 UOn, C TR Y 210{9
0| SOf H|E AR~ & |, 5)i SQL 2% LHOIA AFSE 4 gict.

SQL gistxt  [c Z=afa eloje] oiakxt M

NOT ! TRUEO|™ FALSE, FALSEO|™ TRUES g+&t5tCt,
AND && E Ct TRUEY If0F TRUES £HEHSHCY
OR I = & ofLt2F TRUEO|™ TRUEE gtatstrt.

og

0l 22 4 TRUEE BHeHeict

I
|
[
alll

e A (Comment)

0

M2 C Z2Ieid A M ArEst= &Y ol2A0 F 7He| BIOJH & F 2 ()& 0| Fdts LH O

=~

£0 4

-

- FHe ool A BRE(--)E AHESt= 2 25 ()7t AI&E = RO EE O etelo] EWtX A
O F XMe|etCt. ESHEXEC SQL = ™0 Bt ALEE 4+ U2, C T2 TE FE0|= ALSE X
X et}

0
Ojo
ro

F4 8 ArEste o ofCt.

r
[0l 3.2] tbESQL/C Z2MMIA{2] F4d

EXEC SQL SELECT ENAME, SALARY, ADDR
INTO zemp -- T-%A WFES Al
FROM EMP
WHERE EMPNO =:empno;

e E Z(Include)

— ESQLOIM 3l mel g &ESHE Y4 2 2 #include & I EXEC SQL INCLUDE H& 271X gt

Of AL
- T EE 244 OE Ao SAOM 2Qltht= HO|M XI0[ S JHAI 1 Tt

=
=0 VARCHARZ} MAE[0] U= |C ﬂk%‘% #includeZS ooH/H Ftxeh 4~ gith

SQLCAS 420= Ze|dutde i Ars22 HIESH =0 AN A c Lol FAH = T,
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3.1.2. T2 EHo| AlsH 1} H

— Ct= 2 #include?} EXEC SQL INCLUDEE A& st= 0f 0| Ct.
[0d 3.3] tbESQL/C ZE2ZM0A{2] &=
#include <string.h> /* .c 399 HLS 8 a3t sy 3o Fx >/

EXEC SQL INCLUDE varchar.h; /* VARCHAR type® W<7F A¢lHo] 9l varchar.hs 3Fx */

del A
EXEC SQL INCLUDE varchar; /* _hE Astus A& = Qlok. */

ad}

tbESQL/IC ZE 1M S A8 = ¢

(e}
Al sqlca.h It S Z&tol OF BtCt =, ot L 80| &4 tbESQL/IC Z2 18 AA FEO| M
[0 RAO{OF StCt, Ttk =Y SHX| O™ X522 FIHEICH

#include <sqlca.h>

OHS OB 2 tbESQL/IC ZE 1M AA F=E Ad mtad 2 Moty ol AX|l= & pgo|ct, =2|Ant
U Y MOBHH C T2 IO FLohE R Ch2x| 9

=2o

[O&! 3.1] tbESQL/C ZRI1Mo| AlsH 1

tbESQL/C program

Precompile

General program

Compile

Object code

thERTL library

Link

Execution code
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flol 1" 3.1]9l 8= =M 2 dFoHH Ch51 £
1. tbESQL/C program
thESQL/C T2 g =45t %, A4 E A4 BEE MM the EHXIE 2 TiU0| Y EICH

2. Precompile

HME RIS AW, HA T2AH0Y 1Y S X of BICh ESQLICS Z2|ZniUR S 4
#5Hs YOI tbpcol k.

il
gjo
ro

emp.tbc T2 mtof chalf Ze|Hmd S A st= oflo|ch.
[0l 3.4] emp.tbc =210 Za|H u}!

$tbpc emp.thc

2 S dAot=FF0 s glis 22+ UCh a2 Z2|d o2 58 2 AHE5HK Include

[0l 3.5] =2|Z o FME AIE8t Include I 2| HE X|H

$tbpc INCLUDE=. ./include emp.tbc

Zo|Fnord ] S0 o gt XM e LH &2 “H9E tbESQL/C ZE|H I =48 &1 etrt

3. General program

=] [ |
| 2 BEEAXL AR 2= tie 320 F 2ol 2N 4‘—3.:55'1

r

CtS2 [0 3.4]9 AHANZ MME emp.c THY S HIUSID 2 35H= 0f O|CY,
[0l 3.6] Hutnt 23 apy

$ cc -0 emp emp.c -LTB_HOME/client/lib -lItbertl -Itbcli
-Ipthread -Im

tbESQL/CO| A = tbCLI &= A AFEstHY| M 20f| tbERTL 2t0| E2{ 2| 0] 2|0 tbCLI 20| 22| &
i g 3 ekt

Q9| (212 3.1]0A & 3(Link) ZFHIM 27 (Linker)2| ¢/ 2 2 BlotS0| = thERTL 2l0|E2{2|=
tbESQL/C2| &< 20| E2{2|0|C}. O] 2t0| E2{ 2|0l = esql_do &+ S0| F2 |0 Y2, tbESQL/C
ZEIOYES oMot e85 oz A™SHY| /T o2 JHA| Y S - SiCt

5. Execution code
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3.2.

oV
A=
ne
_\—'__I
0
_\-'__I
of
LU
=
oA
mjo
N
Ral
[
-
e
=
oL
E—I
o
o
0=
0x
rn
in}

ALt O & EH SELECT & FX| ©
2 FE S+ U

tbESQL/C =21 LM ol = E
Ol M =35t 4 QUCH tbESQL/CO| A = 0|2 & FEFR| of| 2 X2

K
0z
Ol
o O

flol Ct=

tbESQUIC Z2 18 Ljo SQL 2FS 4 S 1 o2 £ 3D 52 of2f 7K o 9
ol 4y AW ¢ SHR 7Lt 57 2

| SyEtZ e 0 i s MRS 2B 20
| =
=

O| 37tX| QIE{H O| A8 K|

bl |5 2 [] Fa Ay

S Ef HE AMEf 1 4~ (Status Variable)= 2|2 SQL &&0| A& = A1t X FE| = ¥ 40| Tt
Z2Y LM = SQL =82 At 2o 8B Hao 22 dE5tH, ol =
daggol dds o 4 A0, 10| OE M| E s 4+ AT

SQLCA SQLCA(SQL S ¥: SQL Communication Area)= & 2

of Jol=0f A2H, B Ha4S Eetstl U

0>

FEN £

—
=2 A
= =

42} OIRIJIX| 2 SQL 222 A
E [=]

SH
o
50 oll2] = HT ABo WS & £ YT

$0 £

-

C

47t MYEE FEA Ha0[n O] A = sqlcagt= Ol F

ol sQL Z&ol = &
Q

S % sqlca.h sllH wH

WHENEVER |WHENEVER &2 02 £= 410 &20| 2hMstM n|2| afidl £
ST AEH H4LE SQLCA 7 ZTA E 0| 851H SQL =82 Ade o
ZA 0 Arsto| gt ENEVER =

St =X AEsHoF st SHX|8F WH
4

/é};
tbhESQL/CTt XIS 2 2 0 2| &&= AEstd 10| E X2l & & et

o

|

S EFQ O 2 X 2|0l T 8 AtM| g Li &2 “Al 78 BB o2 XM el &4

ZE)E A

tbESQL/C Z 2139 X = Ch5it £t

rk
b

Mo

—

F

°
P
N
ol

o L O[E{H|O] A ¢

Hsg 7=

Z22Y 29



[ ]

O
H
fo

o O3 X2

B4 A0 R0 1.2, T4 2470l M A E 3 DECLARE H 0| E BHEICH thESQL/C 2 &0l Al T 0| Ef
HI O] A X0 AHEE ZE H 45 DECLARE YHof M5l oF Shot, O O|E{ M| O] & &efup 0| Qs
4= DECLARE @ H0i| =etstA| otE E Ot

EXEC SQL BEGIN DECLARE SECTION;
VARCHAR ename[24];
int salary;
VARCHAR addr[32];

EXEC SQL END DECLARE SECTION;

[0 3.7]tbesql _error & S&E
EXEC SQL WHENEVER SQLERROR do tbesql_error(...):
e Tibero2| G| O| E{H| O] A0f & &5t

CIOIE{H| O] A0 M &S W= BHEA| AL AL O| S I A =5 & F Al OF

o

Cf.

L=

rlo

F 70 el |E 4 (username, password)E O E3alf Cf| O| E{ H| O] 20 & &St= Of| Of Tt

[0l 3.8] &1& H-F 0|3l ClIO|E{H|0| 20| &%

EXEC SQL CONNECT :username IDENTIFIED BY :password;
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3.2.3. HIO|E{H|jo| & =]

Cf O EfH| O] & %}

(o5
2 tbESQL/IC ZE2 B0 7t SR8t F& & StLO|C.

MH

o OIE{HI 0| A0 RBIE TOjof = U W40 B2 M4 B

LS

HE A4 FE0= HME MG, O UAE AHAME O|8all 2R E WM LS ZEIHE

C=2 OIOlE M0l & &Y §=229| of o|Ct.

EXEC SQL DECLARE C1 CURSOR FOR
select branch_cd from branch order by branch_cd;
EXEC SQL OPEN C1;
EXEC SQL FETCH C1 INTO :result;
EXEC SQL CLOSE C1;

3.2.4. E=23%}

Z25 LR AE 2E COIEH0|A X2l 0HX 1 HUS SHsILL SHS S BiC

?-E— M= thESQL/IC =& = ALEal OB H 0| & 2O & HA S 4

Ol ALEStA =l Tt O O Ef | O] &

rn ﬂl>'

Sh
r e

CI=2 CIOIE{H o[ A0 &2 S S +& T 7 5= st= o ofC

EXEC SQL ROLLBACK WORK TO SAVEPOINT SP1;
EXEC SQL COMMIT WORKj;

3.2.5. 0fI2] i1a|

ol M2| F20lMe BE ol & M2lsty| /et 2EJF 2T

o
Cof 40 SUF SILIS] B4 QIO ERE 45 Q0N WEO| B4 HOR 4.5 UL

CtS2 ol2 X 2|2 of O .

EXEC SQL WHENEVER SQLERROR
DO printf(""file: %s, line: %d, err_code: %d\n",
__FILE__, _ LINE__, sglca.sqglcode);

Hsg 7=
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3.3. tbhESQL/C =& &l<H

=2 Ho| M= tbESQL/IC =2 10| M SELECT, INSERT, UPDATE, DELETE 2&2 Adist=
off AP ekct,

2t ZY0l= /58 HEIt ALEE =0, /EE Haee 2 3 Woll ZEE AF|0F A 2f
St HEEA] 2H0l| |E(:)0| 2pf0f SOt /&S Bz 0|0] 2 S=of SHA MAE c Z2 020 Y
#H0|H, O] HHE SAE Wpat Ty Shet,

3.3.1. SELECT

SELECT =& 2 HIO|E{H| O] A0 2O E Aot Al 22 & ttetols =d0IHL 2 22
23 StLt O Ol K| 2 St = S = UL

INTO H1} &8 H

thESQL/C =213 L{O| M AtEE|= SELECT =&
SELECT 2|AE O30 20t 2R 24t AH @S

CI2 2 SELECT 229 INTO &of| £ H4TJ} AF2E ofo|C},

EXEC SQL SELECT LENGTH(VARCHAR_COL)
INTO :col_len FROM TEST;

CIS2 SELECT 229 INTO &Aof| £&&|= & 40| Cf gt dHo|LC}.

INTO HOf| £8tx|= £ 4= SELECT 2|AE Lo ZEH 1} 22 74 40|0{0f 5HH, X[ Al
B AtEE 4 QUCH 2o 2 BhatEl 20| ZHAE g2 ZE gt sLUSt =ME OIS
o £ H40 JHECH £ HL20| HEE O thESQL/C ZE2E MM = st A2 O
o Hetg LM STt

o XA HE
INTO Zo| X285 = £ Ha0ls 224 HLE AE2E o5 QO oI XA Ha|0 X
H49| 7l 4= SELECT 2| AE Lol Z& 1} 7 =7} Z-0tOF ST} tbESQL/IC ZZ2 MM =

o 2+ 2™ s 7 2A Ha Lie 2 M H 0l ZEetrt
o ER9 U0 HE EH Hy

SELECT 2%&9| Z1} 229
5t0{ XM 2|7t 7t otCt. ofX| o
Ab-E3l OF StCt.

M2t BEEA] stitet=s 2F0] ATHE INTO 2ol B &5
bStLt ol del AR0l= HME AFSSIHALE INTO 2ol S5 Hi

got7] 2
| 2tofe)

o H4E
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=71

I
k

MOl o gt XEA Bt LY

2 ‘3.4 M2t 35, AT E Tts MY, HIE Haof o ek XM et LI E2
“MAg i H g

M
]
LI Of0

Cte2 it 227} otLtel 3% 0| & XM elst= OOl

VARCHAR ename[24];
int salary;
int empno;

empno = 20;
EXEC SQL SELECT ENAME, SALARY * 1.05
INTO :ename, :salary
FROM EMP
WHERE EMPNO = :-empno;
printf(*'ename = %s\n", ename.arr);

?2l oo M 23 EMPNOZL E| 0| = EMP2| 7| = 7| ZE0|22 Zo| 21} 222 Jf 47t stLtete AS

A
o 4 9Lk,

WHERE X1} 2] 4

SELECT & LHO| A H 2| 2|X| = INTO Ho| &=
¢ ZEHEICE

1
|'II
+>
N
H
it
m
rr

1 2|0 WHERE Eof |21 B4

L& SELECT = &2 WHERE 20 = H 4T ALEE o O] T

EXEC SQL SELECT COUNT(*) INTO :cnt FROM TEST
WHERE VARCHAR_COL = :varchar_col;

CS2 SELECT &2 WHERE 20| &&= 48 #Ha0f tfet 2Fo|t,

A
I NP/ S

WHERE Z0f| Z&&|= 3 H49| gH2 SELECT =&0| A~ E[7] Mo A™ =0 QLo{of St 1 0]

= SELECT =& 2 dd 20| &3 H4o| 212 74 2tA SELECT 288 et Fol ™= 7|
LLHIOIEr SELECT 2&2| Ao Zesh s Heo g2 1 280 A¥e7| HEo| X2z, &
HHPO G2 ZEOY A 0| SEE HFE 4+ UL

SELECT 2H9| 2 H4= 445 (fAIsI0] ASE 4 UKD A7|0 23 £ 2B 52/ 0|58 of
A5t ALZE 4= @ICH SELECT 2H0| 22 |(Subquery)7t AL 5= 20l = £HO| Lo 52
HAS EAY S5 UKD QS HAE ERANL 45 UCH
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T2 2 TR 0|52 ThAIBI0] QI H 4T} AL

o0
H

r

| of Of Cf.

VARCHAR ename[24];
int salary;
VARCHAR col_name[32];
strcpy(col_name.arr, "EMPNO™);
col_name.len = strlen(col_name.arr);
EXEC SQL SELECT ENAME, SALARY

INTO :ename, :salary

FROM EMP

WHERE :col _name = 20;

?2l off o T OpX|SF 2tRlo A WHERE 2 TS0l Z3 2| 0| 50| Li2OoF st=H|, i &l #H 47t AASE A7

=0l ZX=IAC

3.3.2. INSERT

INSERT, DELETE, UPDATE 2&2 ZEXNOZ Zo|o Ay} 27t EXNsIX| Yooz £ 4 Q0|
Qe B 20r2 ALESICH INSERT 280 A & Hae= EHBlo 4 E 0ol gtol XL BEo L&

of Argd 4 UL

INSERT = &0 M st axt stz 28 442 L 70 tHof M2 4 H4-Z AES 5 U
CtS2 25 280 toi M2t 4= H4E AASste of ol

VARCHAR ename[24];

int empno;

strcpy(ename.arr, "Michael'™);

empno = 25;

EXEC SQL INSERT INTO EMP (ENAME, SALARY, EMPNO)
VALUES(:ename, 35000, :empno);

struct {
VARCHAR ename[24];
int salary;
int empno;

} emp;
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strcpy(emp.ename.arr, “Michael™);

emp.ename.len = strlen(emp.ename.arr);

emp.salary = 35000;

emp.empno= 25;

EXEC SQL INSERT INTO EMP (ENAME, SALARY, EMPNO)
VALUES (:emp);

=

ro

FREOl Y2 M4 AISE 4K

9
Il
Il
0jo
ro

Aol E X &5t= INSERT 229 ofo|Ct,

int sal _bound;

sal_bound= 30000;

EXEC SQL INSERT INTO EMP_SUB (ENAME, EMPNO)
SELECT ENAME, EMPNO FROM EMP
WHERE SALARY >= :sal bound;

3.3.3. UPDATE

ol

S0HS AS

tCF.

r

UPDATE 2 &0l A= SET ™o A& ol QXL WHERE EO|AM Q3 H4T1 AF2E 4 QICH UPDATE
a0 2etE BAQIGAM LT ¢H HL-E ALSE 4 QACH UPDATE EHO0|M = INSERT =Xt &
2l AN e HLE A 4 QU

L2 g5 28 2440 WHERE & Lol = W45 ALESh= o Of T

VARCHAR ename[24];
int empno;

EXEC SQL UPDATE EMP

SET ENAME = :ename.arr, SALARY = SALARY * 1.05
WHERE EMPNO = :-empno;

L=

ro

FHIO| U H4 S AESH= o 0|

int empno;

int sal _bound;
empno = 20;
sal_bound = 30000;
EXEC SQL UPDATE EMP

SET SALARY =(SELECT SALARY FROM EMP WHERE EMPNO

= Iempno)
WHERE SALARY <=:sal bound;
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3.3.4. DELETE

WHERE &0 M 243 H4T7t ALZE T DELETE = &0M = UPDATE = &2t ORI 2 24

o
"8 ALEE 4 8lCh

DELETE &< INSERT, UPDATE &1t OIEH7IX 2 3 H a0t ALESICt DELETE = &0 M=

& £ AH83dt= DELETE = &2 o0},

Lt

rlo
1l

H

[

1

int sal _bound;
sal_bound = 25000;

EXEC SQL DELETE FROM EMP
WHERE SALARY <= :sal bound;

3.4. M

= HolM = AHA L Z[2F 01 AHE 2ol st dHstn, A U AXE 28 CURRENTOF ES A
HECH 2|10 0K 2o 2 AF2 O M| S A Al BHC

3.4.1. AL 4
SELECT =2 St 29 E #6 %E Iy WHERE &0 7|2 7| HYxHE FO{otX| L2, e 2 &
I 29| I = otLt O] &0|CH M= O|Z A vtatEl Chp o] Zup 220 -2 X 2 HM A 51H7| {6t
4ol FtZ=0|Ct,

1. AME AtEst7| ?sll Al = DECLARE CURSORE AtE3dl M HX SQL =& A 2510 HAE M A
S OF St HME MUY mhol = & HMO O|FE2 F Of MARE D AHME AHESE
= CHE 2= =32l 2ol 21of Bt

CHE 2 emp_cursorct= O| &2 2 HME M st= Of| O|Ct
[0dl 3.9] 71A{e| M

EXEC SQL DECLARE emp_cursor CURSOR FOR
SELECT ENAME, SALARY, ADDR
FROM EMP
WHERE DEPTNO = :deptno;

2. AME ALE3SHY| Rl M= OPENS AFEdH sfd M E EO{0F et

OPENE d & 5tH A 2tE SELECT = 80| 4™ |0 Zoo A1t 27t BhehEITt. ot 7
EF SOM U ANHS0 /AX[et 222 A™E 7te|ZIoh R FETCHIF A E|H 5 #Ha 22

mn >

N
ooy
N
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|0

A . OPENE HHSHM HME Mot ufoll SELECT 20l Z&HE el H42] 22 OPENO| &
SE o SEEICHE Aol 72l st

CHE2 [0 3.9]01 M M ¢1Et emp_cursor2t= O] 52| A0 OPENS & & 5= 0f| 0| .,
[04l 3.10] OPENZ]| AleH

EXEC SQL OPEN emp_cursor;

FETCHE & &3l 20| HMAE SO}

OPENS| A#H O Z = Ot& 20 UMNAE & = U= A2 OtLLE 20 UMAE 57| M=

FETCHE & & dliOF StCt. FETCHS| INTO Ol = # A HLt XA X HSE &H AHES £ QUL
t FETCHE & dst= ofo|Ct

[0l 3.11] FETCH2| AlEH

EXEC SQL FETCH emp_cursor

INTO :ename, :salary, :addr;

FETCHE AdstH HX HMIICtg 2t 2R E ZtE|7|A =12, AMIL 7tE| 7| = 22t 2R 8 &5

H0| X HotCh FETCHE A MOtCt AM = 2 22t 2R E 7127|102, 2= M Ot Aot 2

ot E o
FOo| HRIE €0 FETCHE &3 stH, NOT FOUND Of 2 7} 24 ShCt,

S| Z FETCHES 28t £ oto| £ &5HA|7|MH, NOT FOUND Of|2{7} &35t 2 S A LI T
£ [ E Z4YSiCh olmf NOT FOUND Of[2{7F UM S f =5 A L= 517 flsiMe

CS2 WHENEVER 2&2 AFE235tE= of|o|Ct,
[0l 3.12] WHENEVER 22| Al

EXEC SQL WHENEVER NOT FOUND DO break;
while (1) {
EXEC SQL FETCH emp_cursor
INTO :ename, :salary, :addr;

WHENEVER =Z&0 DO break @& 0|2/0fl GOTO HE S AIEE £=& Q[LCh

OPENE At&dll A& E7| ©O|Lt CLOSE
4 5h 0| =0l FETCHE A2 5tH of 27t 2y

rw mw

At HAME 22 T 12/ 12 NOT FOUND 0| 24 7} &
FCt.

FETCHS O| 8ol Lt 2 =2 OfL[2t O™ 225 WM LY = QUL Ol2 e A S RsiM= &
AE 7ts AME UM OF Btoh A3 E 7ts AMO| Hoi M= “3.5. A3 E Jts ZHAM"E FaletH.

. 7AM AHE2l OHX| B B = CLOSEES AM83all M & E= AOIEL HME Z2 0|20 = 1 7 A{0]|

=
— —
o Ofm B SR = M#E 4 gick,
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Ct=2 2 emp_cursoret= O §2| A0l CLOSEE & d st olo|Ct.
[0l 3.13] CLOSE A= ol

EXEC SQL CLOSE emp_cursor;

3.4.2. CURRENT OF &

HME 0| &3dll SELECT &2 &l Zul 2R E X E WM ASIHM HAM IS Zt2|7| 10 U= Aot
E2RE AA AL AASte{ 0 & 1 DELETE &% 1t UPDATE 220 CURRENT OF & Al 3tHC}

SELECT 2%&0|M CURRENT OF 22
DATE E2 29 Z1Z fheteE 220
= a3y

= —
HOl E= SUHE 7| MK = CH2 EBMMO| 2Q

LS 2 UPDATE &0 Al CURRENT OF & = 0| &5l ZE SALARYEZHS A&l st= of o[ Ct.

EXEC SQL DECLARE emp_cursor CURSOR FOR
SELECT ENAME, SALARY, ADDR
FROM EMP
WHERE DEPTNO =:deptno
FOR UPDATE OF SALARY;

EXEC SQL OPEN emp_cursor;
EXEC SQL WHENEVER NOT FOUND DO break;

while (1) {
EXEC SQL FETCH emp_cursor
INTO :ename, :salary, :-addr;

EXEC SQL UPDATE EMP

SET SALARY = SALARY * 1.05
WHERE CURRENT OF emp_cursor;

}

HAMIFEM 7t2[7]|10 = 2R = FETCH 282 Adstod &=z ™ol 23 ¢ts o2 20|t

F{M0f 3 OPEN 22X S A3 st 50| SHHE FETCH 282 AH5IX| UUAHU ZEZN ZRE 9D
LEA NOT FOUND Of| 21 7} BtetE| ACHH HAM I S 7127|310 e 2= UnH 8- 7217 2 d=E 2
27t 9= HME 0| 235t0 DELETE == UPDATE 222 M3 SIQICIH of 2| & Hhatstrt £35 OPEN
=dE s IX| LUILL CLOSE ZHE 0|0 +8 St HME 0| 8510 AH| £= HAS AT I =
o4 & ghatstct,

CLOSE_ON_COMMIT 40| 'YES'Z X|HE ALE M5t
X

oL BUE OIS AR E 4 QT 5, 7ME 0/ 85t0] Bo|
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FOR UPDATE

g &5 SELECT 2F0f ot 7
Z

Lt EME= SA0 22t 290 28U H=S

3.4.3. A2 Of|A|

=l

S2 M2 AFRStE oM =2 3MolCt

[0l 3.14] M2 AL

#include <stdio.h>

#include <sqglca.h>

#include <string.h>
#define USERPASS ''tibero/tibero"
int mainQ)

{

EXEC SQL

EXEC SQL

EXEC SQL

EXEC SQL

EXEC SQL

BEG N DECLARE SECTI ON

2

Ct. efLfotH EZHZHH 0] 7 Sl E[ A

ZO[Cf,

VARCHAR userpass[20] = {strlen(USERPASS), USERPASS};

VARCHAR ename[24];
int salary;

VARCHAR addr[32];
int deptno;

END DECLARE SECTION;

DECLARE enp_cursor CURSOR FOR
SELECT ENAME, SALARY, ADDR
FROM EMP

WHERE DEPTNO =: dept no

DECLARE enp_updat e_cursor CURSOR FOR
SELECT SALARY

FROM EMP

WHERE DEPTNO =: dept no

FOR UPDATE OF SALARY;

CONNECT :userpass;

printf(*'Connected.\n");
printf("Enter dept number to show: ');
scanf(*'%d", &deptno);

EXEC SQL
EXEC SQL

while (1)

{
EXEC

OPEN emp_cursor;
WHENEVER NOT FOUND DO break;

SQL FETCH emp_cursor
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INTO :ename, :salary, :addr;

printf('ename = %s, salary = %d, addr= %s\n',
ename.arr, salary, addr.arr);

EXEC SQL CLOSE emp_cursor;

printf("Enter dept number to raise salary: ');
scanf('%d",&deptno) ;

EXEC SQL OPEN emp_update_cursor;
EXEC SQL WHENEVER NOT FOUND DO break;

while (1)
{
EXEC SQL FETCH emp_update_cursor
INTO :salary;

EXEC SQL UPDATE EMP

SET SALARY = :salary * 1.05
WHERE CURRENT OF emp_update_cursor;

EXEC SQL CLOSE emp_update_cursor;

EXEC SQL COMMIT WORK RELEASE; ... @ ...

return 1;
ks
@ thESQL/C =& Lol X&E= 2= /&Y 4= DECLARE < QoA M ATy, T2 24O TH
UZOIM HMES MABHD UKD, W40 MRADE DB HM2 M2 Of B X 0ff 2Cf2tE 4 2Hed
O, I AHAMIL AFEE 7| Mol MAHAEMH EICH

@, @ F MO HME MeiBitt 247 Hhe Holet HAS IF AMQA, B HAE B HME
emp_cursorO| 11, 4 &S ?[e+ #{M = emp_update_cursorO| Ct.

®, ® ¥4 deptnoZt T 742l HMO| FEXMCZ ALREIC)E HML
EHME G @ M3, O A @ H40
Zto| SELECT 2&0| A= mf M2 CHZ deptno gt
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B
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o
o
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)
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ol
et
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3.5. 238 7l 7{M

2 Ho|M= A3 E 7Hs FHAM(Scrollable Cursors)2| AHE gheH 1} O &| S A H Bt

3.5.1. A= 2y

AME ZO9 20t 2R E ML If S tHS0f AXISt 2L HAMAE 2 U= ZHof Hsl, £23F
IS M= o9 20| AMAE &+ UL OE S0 23 & Jts AHAM b
= 2P HIZ 0| 228 WM AL HA 2 29 SHM nHH 22

A23E s AME ME &

Z 00| AIRE 4~ Qooz T2 20| Al

=
H HME AH8st= A0 2&H 0l

OhE2 HM2 23 & 7ts A2 XHO[FHO| L,

A 2A3E 75 M

ChE /AR A= 2P A2 HZ KM A ot | elo] /X0 U= 2P E HM LS = UL

'DECLARE {7{A{ 0/Z} CURSOR'| HE{fZ M 'DECLARE {#{A/ 0/} SCROLL CURSOR'?| &

Biet, B = Motgict,
FETCHE M#i8t0f SM2 XMe 4 @lCk  |FETCHE A% et 0f BHEA SM2 X 0F Bict,

3E Jts AMUME HMSF SLUSHA OPENZ} CLOSEE AFSSICH A3 E Jts HMIEEX 7t2] 7|
D A= 220 Ci5to] AX & ANS A SO S Ifo| = A 2 AtEHIHX| 2 DELETE & & 2 UPDATE
=& LHolAM CURRENT OF 2 = 0| E¢8tCt = &2l 2y & AtE W 2 A o S5t

ATE 7Hs HMe| Mot

212 SCROLL 7|} =7t 2eteltt= A S M elstH AHMo Mt SUSHH of

DECLARE {#4] ©]=} SCROLL CURSOR

Chgol 24 A== A3 8 s HME M5t Of|0| T,

EXEC SQL DECLARE emp_scroll_cursor SCROLL CURSOR FOR
SELECT ENAME, SALARY, ADDR

FROM EMP
WHERE DEPTNO = :deptno;

o 23E 7= HMOIME| FETCHL| Al

A3E IH5 HMOIM FETCHE AL S I = SH4 AN AR L4 228 X FafOf Bt
CHS2 FETCHOIM M AS B 4 228 RFE 0 AFBE = S0/t
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M My
NEXT A AHMIE 712|7|= 222 CE 20| WM A S FHCL PRIOR Z4 1} Hicj O
Ch (42 7ts)
PRIOR S HMIL 7t 7= 222 O™ 220 UM A S STt NEXT =44 2t gy o| .,
FIRST M M Z0 }A e 220 AMAE SO LAST =4 1t BiCHOf ot
LAST O OfX| 2ol @ X[t 20| WA AE SOt FIRST &4 1} 2ol o| ot
CURRENT A 220 UM AE St
RELATIVE offset |SZ} M7t 7t2|7| 1 U= 29| C}S offset HIY 0| XSt 20| BMAE T
Ct. offset 2t0] S2tH HAM I A {IX|0| M R2Z O|FetCt. o & S0 XY
HAMZt8HM 225 7t2|7| 11 =0, 'FETCH RELATIVE -3'S A& SHCHH A
= 58 2R & Jt2[7| A ECt.
ABSOLUTE offset |8 A 22 SO0 offset HA| Z0| AN AE BHC
Ct=2 FETCHO| &8 S AFE35t= 0Of O|C.
EXEC SQL FETCH PRIOR emp_scroll_cursor
INTO :ename, :salary, :addr;
EXEC SQL FETCH LAST emp_scroll_cursor
INTO :ename, :salary, :addr;
EXEC SQL FETCH ABSOLUTE 3 emp_scroll_cursor
INTO :ename, :salary, :addr;
o o= 2 MU ZE X HHY =82 0| 2258 WMASHD, FHH =82 0K 225
MM ASHD, M HA ZEH2 M 22 SO M HX 2R E AMASHD QJUCH BHF UM ASEDX} 5t
= 2RIt EA5tX £ 2H NOT FOUND 0f| 217+ gHet=lC,

3.5.2. A= O|A|

CtE2 A3 8 7ts M E M85t oAl Z2 80|

#include <stdio.h>

#include <sglca.h>

#include <string.h>

#define USERPASS "tibero/tibero™

int main()

{
EXEC SQL BEGIN DECLARE SECTION;
VARCHAR userpass[20]= { strlen(USERPASS), USERPASS };
VARCHAR ename[24];

VARCHAR addr[32];

int salary;
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int deptno;
EXEC SQL END DECLARE SECTION;

EXEC SQL DECLARE emp_scroll_cursor SCROLL CURSOR FOR
SELECT ENAME, SALARY, ADDR FROM EMP
WHERE DEPTNO = :deptno;

EXEC SQL CONNECT :userpass;
printf('Connected.\n"");

printf(""Enter dept number to show: ™);
scanf('%d", &deptno);

EXEC SQL OPEN emp_scroll_cursor;

EXEC SQL FETCH FIRST emp_scroll_cursor
INTO :ename, :salary, :addr; /* 1strow */

EXEC SQL FETCH LAST emp_scroll_cursor
INTO :ename, :salary,:addr; /* last row */

EXEC SQL FETCH ABSOLUTE 5 emp_scroll_cursor
INTO :ename, :salary, :addr; /* 5th row */

EXEC SQL FETCH RELATIVE 3 emp_scroll_cursor
INTO :ename, :salary, :addr; /* 8th row */

EXEC SQL FETCH PRIOR emp_scroll_cursor
INTO :ename, :salary, :addr; /*7th row */

EXEC SQL FETCH CURRENT emp_scroll_cursor
INTO :ename,:salary, :zaddr; /* 7th row */

EXEC SQL FETCH RELATIVE -3 emp_scroll_cursor
INTO :ename, :salary, :addr; /* 4th row */

EXEC SQL FETCH emp_scroll_cursor
INTO :ename, :salary, :addr; /* 5th row*/

EXEC SQL CLOSE emp_scroll_cursor;
EXEC SQL COMMIT WORK RELEASE;
return 1;

HAMO A 9% 2 MHFIALCE
/&= ¥+ DECLARE B

l0=!
ME Mot 2855, 238 Jts
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— DELETE

tbESQL/C

!

TE¢%

C}. th2tA

FaSe]|
™ M

I

2 X2 g

o
ol =z Jajalo| Jh=stct.

=
=y

Lte| SQL

-

00

A
o

Z2O™Mods

e thESQL/C

il
1o

CIOJE{ & =)t

oM
I A

F

SEI0|AER} MH &
oy 2

Ct.

=

—

M& AlZtol 3A &0

°

HH Ol A 2

<

Bl
sl

i)

H4E by



(o} | A
4.2. H|H - MO

tbESQL/C Z&0A AEEE HiE HE-E MAEY ol = T2 2| LH 0l 72l s OF SHCt.
e U= Al DECLARE < Qtof 413K OF SHCY.
e VARCHAR = CHAR Et2! 59| =Xt EtQ He= g 24+ H{Z 0[0{OF StCt,
e int EIY SO =AtEO| Ol H 4= &t 1XHA Hf E 0[O0 OF SHCt.
o IO HAE HIE Ha FHEE MA5HH, tbESQL/C EX0A ALS S o~ QUL
=22 ol H4E A SH= of|o| .
EXEC SQL BEGIN DECLARE SECTION;
VARCHAR ename[50][24];
int salary[50];
VARCHAR addr[50][32];
EXEC SQL END DECLARE SECTION;
Ct22 g HeE 2R Mot oo T,
VARCHAR ename[50][20][24]; @ ..
int salary[50][20]; @ ..
int *salary[50];
EXEC SQL SELECT SALARY,

INTO :salary, S ...

FROM EMP;
D VARCHAR Et2} H4= 2XtA 2 2 MAE|0{0F 5t=0| 3XtE =2 H R MAHE of o|Ct
@ int Bt S @XIE 0| ot Hay= 1K 2 MAE[0{0F St=0| 2AHR 22 2R M
@ EZQE HAE HIY H,Z MASH M tbESQL/IC EH0| AtEste 1 37| i =0 &=

4.3. 2]/ Hjd i

= M0 M= tbESQL/IC 2RO A HI S 147}
H4O| ALE B Of| oo A H St

4.3.1. SELECT

ZHtbESQL/C &

=0l OE
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[0f] 4.1] SELECT 2F0flA{2] B H4=2] AL

char ename[50][24];
int salary[50];
VARCHAR addr[50]1[32];

EXEC SQL SELECT ENAME, SALARY, ADDR
INTO :ename, :salary, :-addr
FROM EMP
WHERE SALARY >= 50000;

ZHEE W0 MEEH, qEE o 22 =M Haol HEECH o E S0
ZtZhHlf e #H 0l A HA 2 K| Q! ename[2], salary[2], addr[2]0l N & =IC.

= My

4t 22 IZ.*?E*
4

Ml A

HU
1_o

o INTO HO| EBE|E 52 B4 Y 40} Ak 474 SO B & 4= 8Lk T2HA INTO Hoj
=

| tS
e 2 S8 Hee 8 Ha0l AL E= g H 40|06 OF Shrt,

OII

N%MWEwmﬂAEmR
0747} E = 2ol 50747t
3070 7HXI B HF 5D ACH,

o SELECT = &2 A4 A= ttetel 229 M LTt ot ¢S ot
S 4= QICH Q9 [0f 4.1]0M SELECT 2 = b
Xlo A3 202 Y 40| A XEHCt, ok A2 HistEl 2

12| [0 4.1]2| i H4E Th51t 20| M stH =t

a

char ename[30][24];
int salary[30];
VARCHAR addr[30][32];

e SELECT = &2 A A1tz i H4o| MEE 222 AH /4= SQLCAL 40l sglcag &
& 4= QUCH M4 sglcas thESQL/C Z2 03 LHo| ZE HEZ F2 o Y Z 10 M2|off ALZ =T,
sqlcal| AF20|| CHali M= “7.3.1. SQLCA F =& H4"E &1 SHC},

ESH

57 = sqlca.sqglerrd[2]0]l AX 2 40| XAE 2RO Jj47t XM AEC CH2 2 SELECT 22
of 8 & A= 22 A0 sqlca.sglerrd[2]S AHE 8t 0§ O] T,

= oA
0% ok

o
mio

Mg by My 47



[0 4.2] sqlca.sglerrd[2]8] &&

for (i = 0; i1 < sqglca.sqglerrd[2]; 1 ++)
{

printf("'%s, %d, %-*s\n", ename[i], salary[i], addr[i]-len, addr[i].arr);

3
printf("'number of returned rows = %d\n", sqlca.sqlerrd[2]);

| +E £&5t= Ol sqlca.sglerrd[2]E AHESHCE.

O O}X| 2} 2018 BB BHElEl 2RO 7
o HiQ! 40| 3|7t AHSR U A0l S I H2 HjY ¥4l 27|18 WA Y ©se 37| M
HBICE Ol 8 SOf CHS 9| 24 RESL 20| Y B4k MOIEl 2 R0 iR 14 enamet salary®l 3

A% FO| BHEIEI S 2T 222 4= 3070)

7|= 500| X| OF, addre| 37|7} 300| 22 SELECT 29
=
char ename[50][24];

int salary[50];
VARCHAR addr[30][32];

EXEC SQL SELECT ENAME, SALARY, ADDR
INTO :ename, :salary, :-addr

FROM EMP

WHERE SALARY >= 50000;
o SELECT 272 WHERE H0jl = tj & H 47t 2 4 2ICH WHERE Hojl H{Y H 47t 2= 2 Foo
A FELE ZHUY BHO A o 22 retsict

o|n| 7t 225 X| 7| wf 20| Ct. EbA T

int deptno[50];

EXEC SQL SELECT ENAME, SALARY, ADDR

INTO :ename, :salary, :addr

FROM EMP
WHERE DEPTNO = :deptno;
=29 WHERE ZOf Hi &

Hi S 249 Y HAME AI2SIHEHEHE SELECT 232

i3 =2 F{M

SELECT 2%
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HAMOHIY B4 S B AL St WEI2 A9 YBHH A S B AL SHE Z 29 712 FASICE Bt

OF FETCHS A#E O STS W LIes W#0| U8k ¥4+ S AFSE 19t 2k 1 0|/ NOT
25| = Z 27} 70| 7} 97| T2 olck,

FOUND 0|2 7} &
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[0d] 4.3] sqlca.sglerrd[2]E &2t £xo| SCt

int i, count;
int before_count, current_count;

EXEC SQL DECLARE cursor CURSOR FOR ...

before_count = current_count = 0;

while (1)

{
EXEC SQL FETCH cursor INTO ...
current_count = sqlca.sqlerrd[2];
if (current_count == before_count) break;

count = current_count - before_count;
for (i = 0; 1 < count; i ++)
{

s 7 2ol g A */

before_count = current_count;
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o ooM= F /e MZZ M4 before_count2t current_countE ALE5t0] & H 49| 0] Y X|5HH
while & STt £ HiE Ha0| [ EE A 21 229 7 4= H 4 countol| X ZHEICE

Cia=2] M

SELECT £ &0l = g H 42t e/i Cle2l HME M8 = AULE R W HME AESIHEE 5Lt
S AME AEL W2 SLSHA ME|E Tt SAI0 o2 712 HME AEE I SQLCAS| 'H 4= sqlca”t 2t
HMOICHE = 2 MAE| X = b=Ct M2t H 4 sqlcadll X & E HI0|H = AN 4l & Aol = J|Et
SQL = &2 Z1tof o et O O|E{ O] .

OII

CHS2 2 MO FETCHE 3 & minttt H 4 sqlcad| X &l = B O[E 2| of o[t

EXEC SQL DECLARE cursorl CURSOR FOR ...
EXEC SQL DECLARE cursor2 CURSOR FOR ...

EXEC SQL OPEN cursorl;
EXEC SQL OPEN cursor2;

EXEC SQL FETCH cursorl INTO :ename;

/* sqlca.sqlerrd[2] = 20 */

EXEC SQL FETCH cursor2 INTO :salary;
/* sqglca.sqlerrd[2] = 30, not 50 */

EXEC SQL FETCH cursorl INTO :ename;

/* sqglca.sqlerrd[2] = 40, not 70 */

EXEC SQL FETCH cursorl INTO :ename;

/* sqglca.sqlerrd[2] = 60, not 90 */

EXEC SQL FETCH cursor2 INTO :salary;
/* sqlca.sqlerrd[2] = 60, not 120 */

?12| ol of| A Hf E ¥ =~ enamet salaryQ| 27| = ZHZH 202t 300/ M, cursorl it cursor20f &= SELECT

=go 2t 222 VTt S5 A0t JHIEHEL

—

238 s 71M

SELECT &0 = i€ 42}
MOl ARt HOl SLUSHA ALS

P 238 ks HME MEE += UL 238 7t HAME L8 A
4= oL}, sqlca.sqglerrd[2]0l M &&= Ztol oo| 7 &Eprlct,

o

w

Ut Mt AT E Jts HAME sqlca.sglerrd[2] 242l XH0| = TS 1t 2L,

T2 oYy
2t 7 M 9| sqlca.sqlerrd[2] UEtFHAM O A0 = HMAE 21 29 X J|$E N &5t
sy
A3 E 7S HAME sqlca.sqlerrd[2] |SAH7HK| HM AE THE opX| 2 At 2 20| MOH XS X Fot
1 QUCkH
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&3

Uk 7 M 9| sglca.sqlerrd[2]2t 22 =l O M| = [0 4.2]2 & 18t} sqlcad| Cf 8 XtA| SHL & 2 7.3.1.
SQLCA TEA| #4"8 FBHCt

238 75 HME AMEE M sglca.sglerrd[2]0ll X & = @42 TS 0] 2T ECH

FETCH 2 &g +& & maotct SM0] 2fstd 7‘*3H7(I 21
Ao B2, sqlca.sqglerrd[2]0ll X &&= gt 2(HMASHLIXL 5t 22t 2
o 37| -1) & SoM ALK 7t 2 240| E Tt ”._“34 UM AE 3PE4E ?
B9 47t i€ Haol T2t &EHH sqlca.sglerrd[2]0 M &R = g2 ™A 21 E—?—Ql 7H
EiCt 2 229 Ao /X 2t} sqlca.sqlerrd[2] 2t &HaH 1 0] A+0|C},

N

é
_I_
_|
o
or
i)
9
rr
I Y rE 12

Cf

0jo

ol AL FEFHIE HE & A3 E 7ts HME AtE3H= 0| 0| T
EXEC SQL DECLARE cursor SCROLL CURSOR FOR ...
EXEC SQL OPEN cursor;

EXEC SQL FETCH cursor INTO :ename;
/* 1HA Z29FE I sglca.sqlerrd[2] = 20 */

EXEC SQL FETCH NEXT cursor INTO :ename;
/* 219 A Z9-HE M. sqlca.sqlerrd[2] = 40 */

EXEC SQL FETCH ABSOLUTE 11 cursor INTO :ename;
/* 1194 Z9-HE M. sqlca.sqlerrd[2] = 40 */

EXEC SQL FETCH RELATIVE 20 cursor INTO :ename;
/* 51HA Z2945EH A A sqlca.sqlerrd[2] = 70 */

EXEC SQL FETCH ABSOLUTE 41 cursor INTO :ename;
/* 41AA Z295EH AA AL sqglca.sqlerrd[2] = 70 */

EXEC SQL FETCH RELATIVE 20 cursor INTO :ename;
/* 81HA Z9HEH AA A sqlca.sqlerrd[2] = 90 */

EXEC SQL FETCH ABSOLUTE 51 cursor INTO :ename;
/* 51HA Z2945EH AA A sqglca.sqlerrd[2] = 90 */

12l oo M Hi 2 B4 enamel| A 7| = 200|H, A0 A= SELECT =&2 21 Z dietEl 229 ©™
A 70 4= 900| 2t JHY St
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KIAI} Y2 w14
SELECT =&0l= £ ¥ H42 &4 X[AIX} Y M-S At 4+ UL

KA R HHE B 4
MOl X A| A} 42t
O ACHH X[AIXHHIE B 42 AHE S 21245l
G Lo A ekr.

—

CtS2 X AIXHEE H & ALE St 0 O| Tt

VARCHAR addr[50]1[32];
short addr_ind[50];

EXEC SQL SELECT ADDR,
INTO :addr INDICATOR :addr_ind,
FROM EMP
WHERE DEPTNO = 5;

]

2 B E Hae2f B X AXHHIE He S ALS S 2 UCE 2F XA XH 4= INSERT, UPDATE,
o]

DELETE =&0|A AFS S 4~ QULCE

AZ ol A

CHE2 [0 3.14]01 M M Al et 0| S HIE B+ 0|8

ol

t== g ek of ot

#include <stdio.h>
#include <sglca.h>
#include <string.h>
#define USERPASS ""tibero/tmax"
int mainQ)
{
EXEC SQL BEGIN DECLARE SECTION;
VARCHAR userpass[20] = { strlen(USERPASS), USERPASS };
int deptno;
VARCHAR ename[30][24]; RN ()R
int salary[30];
VARCHAR addr[30]1[32];
EXEC SQL END DECLARE SECTION;

int i, count;
int before_count, current_count;

EXEC SQL DECLARE emp_cursor CURSOR FOR
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SELECT ENAME, SALARY, ADDR

FROM EMP

WHERE DEPTNO = :deptno;
EXEC SQL CONNECT :userpass;
printf('Connected.\n"");
printf(""Enter dept number to show: ™);
scanf('%d", &deptno);

EXEC SQL OPEN emp_cursor;
before _count = current _count = 0O;

while (1)
{
EXEC SQL FETCH emp_cursor
INTO :ename, :salary, :-addr;

current_count = sqlca.sqglerrd[2];
iT (current_count == before_count) break; e © .

count = current_count - before count;
for (i = 0; i < count; 1 ++)
{
printf(*'ename = %s, salary = %d, addr = %s\n*, RN )N
ename[i].arr, salary[i], addr[i]-arr);
}
before count = current _count;
}
EXEC SQL CLOSE emp_cursor;
EXEC SQL COMMIT WORK RELEASE;

}

@ HE Hyof HYE 2E | gtE printf £ Sl = etrt

4.3.2. INSERT

INSERT = H0|M HE HS AAEsts dH2 Nl 248 WS ASste Yl sYsttt. fF
571 A8 M= HiE Haof M FE gfS 80 Selb

HE He7t AASE = 24 =82 280 &
H

— —
et 2t 20| 2™ 7] ™o

INSERT =Z0f| A Bl
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¢ INSERT =M AIEE = E Hes HE Haet LR AT S 4 QO Mt 25 @
= ‘IE

4 7h 2 140 A Lt Q8 #14 2 8F T4 | 0fof Bk,

o SELECT 2FOI M9 OFE7HR 2 EOIE HjY H48 92 #42 AFSE 4 8lct.

e SELECT 221} FASHA SQLCAS| 4 sqlca.sglerrd[2]0l = &R El 29| JH 47 M ZE[of QUCt

o

sqlca.sqlerrd[2]0] = &t4&F SHLEQ| INSERT =20 96l 4=l 2 29| 7| 4+0F M & E=ICt,

o FORES AB3 = HiY ¥40 SI|WCHH2 40 228 HUSES & 45 ULk

3717k 502! = HiE HE0 LHE S0 M 3072 29 LB 0| 8dh= E 0|

ol &

min
=

T
==

%

AN
e
= 2=

—

e =
T
i
mn
>
o >~
ol
(@]
_?ﬂ
il

ot EH RIAIXE
Al RIALRE HY

—
—
—

o m
oy
40
2

Hn
mw
>
ol
_O,E
rir
=2
o
a

Ct

0jo
rlo
T

e H 2 &4 INSERT
[0l 4.4] INSERT 22| i ti

VARCHAR ename[50][24];
int salary[50];

/08 W wre e AAs AR
strcpy((char *) ename[0O]-.arr, "Peter™);
ename[0] -len = strlen(ename[0]-arr);
salary[0] = 5000;

EXEC SQL INSERT INTO EMP (ENAME, SALARY)
VALUES (:ename, :salary);

2 [0 4.4]01 M2 INSERT =& 2 Ct52[ for FEZE 0| gt &4 =9 22 ZHE =0 of Al
g H4E 0| 8ots HO| MHLAL SHHIES IH &Y + UA2EE 5 HAM EUN 2EH0IC

for (i = 0; i <50; i ++){
EXEC SQL INSERT INTO EMP (ENAME, SALARY)
VALUES (:ename[i], :salary[il);

CtS2 23 SALARYO| CH3l X[ A[X}HHHE #H 4~ & A of O Cf,

VARCHAR ename[50][24];
int salary[50];
short salary_ind[50];

EXEC SQL INSERT INTO EMP (ENAME, SALARY)
VALUES (:ename, :salary | NDI CATOR :sal ary_ind);
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4.3.3. UPDATE

UPDATE 2FO0IA HIY 48 ALSSHE W & U8 ¥4 8 ALSSHE WH 2 RASITL,

UPDATE = &0 M HIE HEE ALES I = CHS Q| AHEO| |26l Of Bt}

WHERE 20| HlE H4+E ALE5HH SET 2o = HlE 8 4+ 5 Ar&dl OfF stCt, Btef WHERE Zof & g
H A2 A 5

HLE ALSSIQICHH SET HO| = et HA+E
e INSERT &1} FAISHA, SQLCAS| H 4 sqlca.sqlerrd[2]0l = A A=l 29| Jf 7t M Z = C,

sqlca.sqlerrd[2]0fl = &4+ 5HLEC] UPDATE 20l Ol A= 29| 7| 40t HAEH, FAM MUx
i

A2 BESH| o AEH2Z AUEAL AN E 222 e ZEHEX

o UPDATE 20 A SET E LH0l AHBEl 2 #4001 B 8140 Ut H47} B S 4 Qick 8
Q2 M4 E EOIE Y 4B AT 4 Yrh

e SELECT FOR UPDATE 2% LHO| A UPDATE ... CURRENT OF 1} 7/ Hi &€ H4E A2 4 gf
C}.

CIS 2 UPDATE 29| SET A1t WHERE Hof Y tH4E AF25Hofo| Lt
[0l 4.5] UPDATE 22| Hjd ti4~

int salary[50];
int empno[50];

int i;
/7>48 HlE "l ghe Ads] dAsctx/
for (i = 1; 1 < 50; i++)

empno = 1i;

EXEC SQL UPDATE EMP SET SALARY = :salary
WHERE EMPNO = :-empno;

ol [0 45|12 TS 22 for FZE 0|8t A5E UPDATE =&t Yot AAE 2 =0 SHX| 2 bf
g H4E 0| 8ot H0| §5 HOM HSF 2EH0|Ct

EXEC SQL UPDATE EMP SET SALARY = :salary[i]
WHERE EMPNO = :empno[i];
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4.3.4. DELETE

DELETE &0 M H|E HLE AtEot= B UEF HLE AL 5HE W o) FAFSHT
DELETE = &0 M HIE HEE A2 I = CHS Q| AHEO| |2laf OF St}

e DELETE Z &0l M = UPDATE &2 20| WHERE Hof HiE H4+E AL 4 UL
e INSERT, UPDATE £ &0 A2t S ASHA, sqlca.sqlerrd[2]0l = AMM| 2l 2 29| 7§ 47+ M &=l

sqlca.sqglerrd[2]0] = &4t 5HLIC| DELETE S &0f 2|5t AtX| =l 229 H—’F'F_ K EEM, FEd Mk
ZTHE UESH| {5t HEFH o2 AME AL AN E 2R 4= X

0ok
w
8
Ir
_11

e DELETE = &2 WHERE 20| Ar82 213 B2 HijE Haeot e HSI &7 & 4 8l

o 22 M4 EOIE HjY WA B AT 4 QiCk,

P

e DELETE E%&H0]| HiY tH-E Al2E I = DELETE ... CURRENT OF S Al2& 4 giCh

CIS 2 DELETE 229l WHERE Hof| H{E 2145 A6t of 0| C}.
[0]l 4.6] DELETE 2Zto| Hd i

int empno[50];

/98 W WEe ke HAs) AFsT ./
emp[0] 11;
emp[1] 15;

EXEC SQL DELETE EMP WHERE EMPNO = :zempno;

2l [0 4.6]= ths2l for Fxot SLet ZutE =0 obX| 2 INSERT, UPDATE = &1t AREHZHX 2

=
HiE H+S 0| E5t= HO| 45 HOM 2&H0|C

EXEC SQL DELETE EMP
WHERE EMPNO = :empno[i];

4.35. FOR ™

INSERT, DELETE, UPDATE =&O0f|Al 23 Hi¥ H,E AFSS O, Hi€ Hao| 37|20 A2 749
22 E X2t = A0 FOR BS ALESHC) FOR E 2 EXEC SQL HIZ TS0 @M, XM 2| st X} 5t
= 29 75 HAISHCL,
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thESQL/C Z2 I M= X HE 220 /H42 M H|Y H40 37|12 A apq OF=C} OFOF |
YE 2RO M4BT Mo Y7L AOH, WENHZ RE 2o 2sHA = o
HZel o7 24 st, o|m tbESQL/C T2 10| {§t S&H2 & K| ch(:!'% 4 QiCt

Ct

0jo

O A4 FEE= FOR E 2 0| &5t= 0| 0| Lt

EXEC SQL BEGIN DECLARE SECTION;
VARCHAR ename[50];
int salary[50];
int empno[50];
int row_count;
EXEC SQL BEGIN DECLARE SECTION;

EXEC SQL FOR 20 . @D L.
INSERT INTO EMP (ENAME, SALARY, ADDR)
VALUES (:ename, :salary, NULL);

row_count = 30;

EXEC SQL FOR :row_count . O ..
UPDATE EMP SET SALARY = :salary
WHERE EMPNO = :zempno;

O EPYNM+E XNE E2TY5IH FORES 0|8 = UL

@ HLE 0|50 2RO /48 HF5I0{ FORE S 0| 8 4 QUCEH H, # 4 row_count= DECLARE
Ao MAHLE|0f AO{OF SHCL,

CIS2 FOR Z20M 222 T+ & SAZ I (29 ANUMS AESHERE #XE ofo[Ct.

EXEC SQL FOR :row count + 10
DELETE EMP WHERE EMPNO = :empno;
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4.4, FEH| HHY WS

tbESQL/C 2 & LIl A

Aol M2lg o 2t 2By o
2 HEol o 3t B4 |

ZH 2 Fol5t A EFY

<
gh
I
10
-1 ol

5O LEOI7H 2t 2ROl of2f 2R SOl Malstnxt B 0 TEX R HOIF EIRS YR Mois)
0f REH HHY HSE 0|3 4+ Urk

o HIE A XA Ej1(tag)S AHRISH OF BHCL

o XA H{Y H4= HIEA| DECLARE 299i0f| M1 =00} St}

itd
W
i)
ox
10
un
4>
o)
o
[T
T
ikl
o
-1
o
e
4>
ne

o thESQL/C =M AtEEl= #2X EIR S He=E &
L 24 S Had oL S Y StH).

CtE2 7 2A B 1S &St ool
[of 4.7] +=H| Ef 2 £t

struct tag_emp

{
VARCHAR ename[24];
int salary;
VARCHAR addr[36];
} emp[50];
@12] of of| M = struct Of 2F0{ T+Z 0]l tag_empet= Ef 15 A AUCH B M Ef 1S EX| o™ =2

9l
AUt 10l A off 2 7t 2 She

struct tag_emsp

{
VARCHAR ename[24];
struct
{
int salary;
VARCHAR addr[36];
} sub_info;
} emp[50];
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?lel oo M= +EA emp L 50 A sub_infoS S& S E2stATt. +2A Efle Has SH
o g2 + |l

XIAIM ?5 +| HiE 48 MAS = QUCEH XAIXF FEA HIE HSE MAST M E 7
2 F StCH 11 840l = XIAIRF £ 2H EfRle =
1€ H4-E MAE I = CHF 9 AR F2la
o X|AIXt LA EFQQ| 4 LI M #H49| Jla= Q/ESH 2 EFRQQ #H4 LHQ| B H 40 T
2o} ZH0I0F otH, Zt I Hae = M2 = M0 24 S =5 ™ olslof St
o X|A|XI A= &4 short EFIS 1AM, XA X £ 2X| B E ¥4+ BFEA| DECLARE 9 L{o| M
o1 | 0] Of SHC}.

-

CtE2 22 [0 4701 M M8t emp 24| B R H & X AIXFHIE Ha SEFZE A Bt 0| O

struct tag_emp_ind

{
short ename_ind;
short salary_ind;
short addr_ind;

} emp_ind[50];

4.4.2. A= 4ty

e 7 A B el Ha 2t DFEIIA 2 T A H

E W= SELECT 20 M2 53 H 42 INSERT &
oMo QE HAR AIRS £ QT S HEAR EE %

DF XA X LEA HE H S Ab2E 2 QI
153 & % | NULLO| EoE AL £ gt S0l YFIF EE JH590| ACHH BHEA] XA RF 7 ZA| HY
H:

0

TR HIE A4S AR WHE QRN O| B H 4o SQUSHH, B S 40| AL B o] Of B L8
2 AZA MY HA0 T SUSHH YT Thas] TEA HE HATS AR 45 YOm HAM Y
M AR E 4T ULt

Ch2 S PEA B HAE Q52 H4 R AR SHs ofo|Ch,

EXEC SQL SELECT ENAME, SALARY, ADDR
INTO :-emp
FROM EMP
WHERE SALARY >= 50000;

EXEC SQL INSERT INTO EMP
VALUES ( enp INDICATOR : enp_ind);

oA = INSERT =0 /= i€ H 4 empt XAIXF LEA HIE #H 4 emp_indE &7H AHE5HSICE
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CHalof =5 B H 40l Ciet QI WS AMSS & X QUCH B ZQIE
H

AN
T
T T QIEE o2 3t XOIH B 24| i H4E S MEREE 52 ol 7

Ct

0jo
rlo
H
o

B 848 ALEsts o ol Lt

struct tag_emp

{
VARCHAR ename[24];
int salary;
VARCHAR addr[36];

} emp[50], *emp_ptr;

int for_size;

emp_ptr = &emp[0];
for_size = sizeof(emp) / sizeof(emp[0]);

EXEC SQL FOR :for_size
SELECT ENAME, SALARY, ADDR
INTO :-emp_ptr;
FROM EMP
WHERE SALARY >= 50000;
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Ms#E 2E| 28=E ==Y

= FOI A £ thESQUIC BZ0IA HE| A2 = T2 S 4ot WS AYFICh

5.1. 7L

tbESQL/CE 0| 25104 HE| A= (Multi-Thread) Z21HMS =& 4 QICH HE| A8 = T2 10| M
=AY ET7HE/5tE 2l a0 o sl A% HiA|(Mutual Exclusion)E X| 7| 7| 2| 8t &7|8kSynchronization)
7|50l S35t

2l
A3 HF o2 O AT BEC Bl ard HRE O 24AT HRE IHOR P EEE A
S WXIot7| Qs Bl StLtel A3 =8k 2|4 A0 H2SHE S HOjshE 2g LT

Okof 3hLto| BELY HEIAE(Runtime Context)E SAI0| 012 AYE7} MR8 AR AL AL REA
(Mutex) S 0| 85101 SA| FZ2 Bfoto} sict,

AL}
>
>
=
=
ot

El A ZH '.I
= =

i
0=
0z
_O't
N
10
g
|>
i
>
=X
o
=
fol
e
o

_
T — ’
1, mEIA AT M ER

tbESQL/COI M= HEIY AHAES Zp A E0tE 2l A2 = 7 &= M E 288 + A=F o
Cf.

5.1.1. 2IE}] ZHEHIAE

thSQL/COHA = & S o SelAolHe & 22 M (Session) §2, HM 2 55 MEstY]
5t0f BEIY HEAES K Setct

A2 A8 E(Single-Thread) 7|2+ thESQL/C =2 10| A = AFE X7+ & COEEZ MY
E HEIY HEIAETL ASECH HE| AYE Z2 00 F2 MY HEIY HEAES SE5I0] 2+ A
=0iCE XHAMO| At HELY HEAEES MBS £ QU0 A E 7o HEHY HRMAE FHEO| MEO| 7t
SotCt

A EXH= St HEIY HEIAEES Z/ots HEl A E ZZOHS Y & U2 L, 0| B HELY
ZEIAEY MY O REIA SS 0|50 SA| A 22 2otoF oot O | otX| ko™ 2+ Ag =0t
Ct HEIY HAEIAE S StT6 =M EICH
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5.2. Zg|gduled2] Ml tbESQL/C =&

_— O
tbhESQL/COIl M = HE| A3 EQt ot Z2|ZHmde| FM1ttbESQL/C BEFS X S &t

A e BEHEE Z2|A I M0 = THREADSIt QU LY.

HE| AP E Z2OME &Y5H| QoM Ze|A o e If THREADS &M 2 'YES'Z2 M sl of SHCt.
0roF THREADS &M 2 'NO'E2 A& 5t1, HE| A2 =2 2A E tbESQL/IC &S 7H8l 44 FEE =2
Z It st A o2 7t LM St

= tbCLI 20| E2{2|9| 24 THREADS S S YESE MA6HOf ZHAEAE

CESHbESQL/C7F AR S
THEAMEEY + USH AYE AL EHE 2[AAT NS MEHZ 2t0| 222 E ™ SO

5.2.2. tbESQL/C 2t

AP EQF ZHHAE thESQL/C 2&S A HSHI| M|, ctx_vardf| Cisl A HSHH, ctx_var= thESQLO| A K|
SAE

o
S5t sql_context EFQl SAE HA0|CH O Hp= o S HELY HEAEE T2 710

— — (.

[

ctx_vare= Ct=3t 20| Meletrt,

sql_context ctx var;

A =2 23 E tbESQL/C 2 &2 ChS 2t &t

ENABLE THREADS

ENABLE THREADS E&0| A2 T2E A#E[= thESQL/C E&2 HE| A= &AH
E g on|stc}, AY EQ HAHAE 2 E thESQL/IC EX2 0| 20| HAI= Fof AF2E 4 QUL

CIS 2 ENABLE THREADS 222 A2 35t= of 0| .

EXEC SQL ENABLE THREADS;

CONTEXT ALLOCATE
sql_context EtRIQ| ctx_var SAE H0| HERY ABAEES ST &S E ctx_var= CONTEXT
USE, CONTEXT FREEO| At2E 4 QILC}
CH2 2 CONTEXT ALLOCATE 28 AF25H= of o|C}

EXEC SQL CONTEXT ALLOCATE :ctx_var;
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CONTEXT USE

EXEC SQL CONTEXTUSE &= &dll Ol =& 0| 2| ESQL = &0l M AtEe HELY ZE|
of & 4 UACL O] EF2 HE HI= EXEC SQL WHENEVER =& 2t OHEHIHX| 2 CHZ0f L& EXEC
SQL CONTEXT USE 2% & X 77+ X| 0| .},

ctx_var= EXEC SQL CONTEXT ALLOCATEE Solf ZEIR AHAEE &t 92 H40|0{0f 5t
'DEFAULT'Z ME St AR CZEER MY = BHEIQ AHAEE ALESHICH= 9 A|0|Ct 2 E thESQL/C
OfZz[AH o2 AME I C|ZE HEIR AHAEES &t gh=r}

C}2 2 CONTEXT USE 2&2 AL235H= of o] .}

EXEC SQL CONTEXT USE { :ctx_var | DEFAULT };

CONTEXT FREE

sql_context Et 2| ctx_var SAE
af

A0 22 E HEMY HEIAEES S| A S0}, ctx_var= EXEC SQL
CONTEXT ALLOCATES £5 7 5

CHS 2 CONTEXT FREE 222 AFE35t= of o[,

EXEC SQL CONTEXT FREE :ctx_var;

= 2 A0 THE AMS HIHIS 2 &St 2

HE| A E Z2O0HS Y AR 449 A8 EVH S/SHE
ol &3tct.

sqlca, sqldalt Z0] M (global)2 2 MAE H4O 2 tbESQL/C HEFY 2+0| 28 2| (Runtime Library)
OlME &= WM E 2&otX =0t I B2 2 HEIY HEAETH AR HEE Mg = UL S

CtEi £0] =213 S 45l OfF BHrt.
sql_context ctx;

void do_update()

{
struct sqlca sqlca;
/* A (local) WFE Adste] dA AP E(HEY HAHAE)TH
FE ARESTh. </
EXEC SQL CONTEXT USE :ctx;
EXEC SQL UPDATE TEST SET COL1 = "thread®
WHERE COL2 = 2.5;
if (sqlca.sqlcode < 0) do_error();
}
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5.4. AHZ Ol Al

ct 2

[I

0|0
rlo

AH =

n=l
|

sql_context ctxl;
sql_context ctx2;

e S 1 thESQL/IC E& S A& St= of| 0| C.

EXEC

EXEC

EXEC

EXEC

EXEC
EXEC

EXEC
EXEC

EXEC

EXEC
EXEC

SQL ENABLE THREADS;

SQL CONTEXT ALLOCATE :ctx1;
SQL CONTEXT ALLOCATE :ctx2;

SQL INSERT INTO TEST VALUES("testl®);
/* HEE AEg) AYAEd FHEHr. */

SQL CONTEXT USE :ctx1;

SQL INSERT INTO TEST VALUES("test2");
/* ctxl Y AYXEe| AgHn. */

SQL CONTEXT USE :ctx2;

SQL INSERT INTO TEST VALUES("test3");

/* ctx2 HELY HEHAE]

SQL COMMIT;

/* ctx2 HES AHAES AU

SQL CONTEXT FREE :ctx1;
SQL CONTEXT FREE :ctx2;

4

Y

8¢

)

&

= 4
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6.1.

6.2.

Xl6Z&F Dynamic SQL

2 MM E T2 IOM0| AHE [ SQL 22| LS SX 02 X|H 5= Dynamic SQLE A &tCt,

e

thESQL/C =213 2 AUt =S & Ijj 0j2] ol &l 2t8 e SQL =8 = 4de o= UX U L7 of =2
AOolHo = duts 2 Mot otd =203 e I 288 SQL E80| ol Xl= EF T UL

Dynamic SQL = &2 Ol et A2 & ?lofl Z2 ™= dd < U ASAte = S0 thet 7 skA sQL
=de 25t ddist= I 0|

Dynamic SQL2 SELECT = &0QIX| Ot X, £ EZ Ljof] &= Hao| TE {20 Mt CHE =M E A
EICH ol 3 Hee 55 H4O 72 O0jH B2 AU S o mf &1 A0 OF ettt. Dynamic
(@]

Q
[
SQLEXS Z2IYS AW Y 1 BYE S WHERE & 59 ZAS 55

Q
<

=)
Q
3
(@]
(7))
O
e
I

=
0
_o'ﬂ
rr
oy
4o
rr
o
mjo
10
_|

N
A
=]
o

Ol £ =0{ UPDATE = &2 WHERE 22| =710| =2 1240 42 Iff JsiX|= EFE 5 & ULL
o SQLEY=E &g o] ol X[ X| 2 EF

Ol & S0 GRANT =& & 0|85t SHE FHE ASAII Z2 0| 2 Il Yol X = HEPE S
@]

Dynamic SQL 2 &2 Lt &2 EZ 0| ULt
e ZXIE O|O|E{O|LCt.

tbESQL/C Z2 120l M EXEC SQLS Saff A3 E|= At SQL 22 T2 17 Lo 2 Z&e| x|
2t Dynamic SQL =& 2 =AY Bt OOl HE 2 Z&ECH &, EAE HE80| M= UALL Z
A oz B EC

R

o A|E3} 2

o
-

FEFL 7h et

F“:_
all
fol

Dynamic SQL 2 LJ0ll = Al &2 LIEIL = EXEC SQLO|L} 2 LIEtLl = MA| 2 2()0| Z& 5| X| &
=CF.
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CHS 2 Dynamic SQL 2&2| & 7+X| of ol Ct.,
"DELETE FROM EMP WHERE SALARY < 200007

"UPDATE EMP SET SALARY = SALARY * 1.05 WHERE DEPTNO = :deptno”
"SELECT ENAME, ADDR, SALARY FROM EMP WHERE DEPTNO = :deptno”

6.3. A8l upY

Dynamic SQL =& & &&= dHoll= 52 471X 7 U

o HUH 1
QU HLE X ESHX| U= SELECT 0|29 &S A#strt.
o UHH 2

o UHH 3
SELECT &9 M3 8ftHo|H, ¢/ H4-E x&st 5 QU ZE6HX A2 2 ULt
o SIEH 4

be 0X o

HiH 12 9| HH4 5 I 51X Qb= SELECT 0/2/9 242 sHo=z 4o
=i 82 Z Mgst0{ EXCUTE IMMEDIATE &
= Yt SQL 282 AddstHete Agg mfotct CHA| mHA (Parsing) 2t

oo TIF
my ok o
4> R I
(o
re o

n

)

o
Il

=2
=
&

5

SQL &S A8 5t7| 98t EXECUTE IMMEDIATES| ¥ 2 Cf3 1} & o

EXEC SQL EXECUTE IMMEDIATE { :sql_var | “sgl_stmt® }

(@]
Il
°
Oﬂ:
It

(@]
oz Tl0
If ot

= T
sql_var SQL & & X &dte =AHE Bt 40|t VARCHAR EF2{0[{ Lt CHAR Et¢
2% Jtsstot
sql_stmt ZXHE EEQl sQL 2 &0l
ALE oAl
ChE2 Y'Y 12 Sl 43 7S SQL =& 2| o o|C.
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"DELETE FROM EMP WHERE SALARY < 20000*°

"GRANT SELECT ANY TABLE TO John*

o=

rlo

g 1 = ddst= ool

o
Ofm
%
%)
Q
—
gl

char sqgl_varl[128];
VARCHAR sql_var2[100];
strcpy(sql_varl,
"UPDATE EMP SET SALARY = SALARY * 1.05 WHERE DEPTNO = 5');
EXEC SQL EXECUTE IMMEDIATE :sql_varl;
strcpy(sql_var2.arr,
"UPDATE EMP SET SALARY = SALARY * 1.05 WHERE DEPTNO
sql_var2.len = strlen(sql_var2.arr);
EXEC SQL EXECUTE IMMEDIATE :sql_var2;

6');

EXEC SQL EXECUTE IMMEDIATE “GRANT SELECT ANY TABLE TO John*®;

VARCHAR Et2| S| 1401 A 20( = len H42| gt &5t dE 5 OF Bt} 2 ool M= A A E
'sql_var2.len = strlen(sql_var2.arr);'g Sall len H40| gt8 AF st UCH

Y12 Sl SQLEYE e U= A Watch ChA| nhd 2 2 X35t 2bd & AHX[7| T =0 DDL &
XY e HE dA5tY| gt =0 MEtotth 2ef sQL =& Lol L7 giEhE WA A dd st H
S

A = U O| 25 #4272 O O[E E
| &3 QUOojoF etit. &S #H 4Tt 8l= SELECT =& 0129 T
|

gt
X| 2t PREPARES} EXECUTEQI F HAE AXMOEstER, dejet 28

M
=2

Ir

=

2

°

0| & 2 Dynamic SQL =& 2 Ct=2| &+ BHAO Z2X™ A3 ot
1. PREPARE EH|
SQL Y2 FH|5H7| 92t PREPARES 28 2 CiS1h L.

EXEC SQL PREPARE stmt_name FROM { :sqgl_var | "sql_stmt" }
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B T
stmt_name =H|E SQL &S W #5t= 0| §0|M EXECUTE = &0l A AHSE L.
sql_var SQL &2 Eetsts =AY Bl ¥ 40|Ct VARCHAR EHQ 0|7 Lt CHAR EFR
25 7hs 35
sql_stmt =AtE EENQ| SQL =&o|Ct
PREPARE 22 S350 ZH|E SQL 2Z2 COMMIT (£ = ROLLBACK 28 A3 20| T ALRE £
QCL oot =& =2 S MM0| EY MHA| &S
2. EXECUTE EHA|
ZH|E SQL E&S A stT| QT EXECUTES 22 CH3af ZCt,
EXEC SQL EXECUTE stmt_name [USING :host_var[:ind_var] 1
EE oy
stmt_name A& s QL E&0|MH, PREPAREE AHZsl FH|E F&2| 0| §0|C}.
USING A5t = SQL =80 YE HaI U= 42 4F HEol ¢S 57| ol A
ZEICL
USING ZOl| LIE X = H42 72t O|0[H EfA 2 SQL =& Lo &=F Ho 74
42} 0|0l B Bt 2} S8l OF BHC} USING EOof| LIE 2l #4-9| 40| & EfRl 0| ZEH]
£l SQL 2 &9l 92 #42| §o|Ef Ebelt Ch2riatE T 0|Ef o H o] JHs st
CHH ol F H 2 ALZ 0| 7%36H1P 01| =0 USINGO|| Lt&E & H4=2| 4| O] & EtY
O] NUMBERO|MH, 0|0 i 85| = /3 #49] 0| 0| &f Et2|0] VARCHARZH, T Of
B €40] B[O = H 0 %‘% =l o
USING ZOolM H4E LIE e wf XIAXH-5 &) Z28e o UCH XAl X H
= NULLZ S 2 20 AFEE & UCL USING H2l Hy= HIE HLF
M%%‘ & QACH O|mf USING & Wo| 2= Ha Tt g H4-0]0{0F 5HH &2 3
7| 71X OF et
host_var U HE-Z AEEH S AE H0|C
ind_var KAl R} 40| Tt
2 & 0| stmt_name2 PREPARES 0|83l 048] SQL 2&S FH| 5t 24 20| EXECUTE 2 &0 Al 5tLt
o &2 N5t st Argetth &, 28 0|§2 “EJ%' 25 WOl 7LSHA MASH OF STt &
T O|E§2 T2 HaTUt OfL| 0 DECLARE @< LHO|A MASHA] 2410, PREPARE =2 LHOf| A{2F M
A= Ct
=i

1. tbESQL/C =2 10| M 2| T O|Ef EtQ) 4

2. R|A|AF 401 CHall M = “2.3.8. K| Al A}

st

—

|

2 “2.3. tbESQL/C H|O|E{ E}RI"E &I BHCY,

=t Sk

—

t.
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AHZ O Al

Ct=

rlo

g 2

1]

Soff &

02

7t

rok

FSQL =&2| of| o[t

olr

"UPDATE EMP SET SALARY = SALARY * 1.05 WHERE DEPTNO = :deptno*

"INSERT INTO EMP(ENAME, DEPTNO) VALUES (:ename, :deptno)*

Chs

ro

8 2

1]

ol SQL =& = & st= of|o|Ct.

HD

char sqgl_var[128];
double sal_ratio; int deptno;

strcpy(sql_var, "UPDATE EMP SET SALARY = SALARY * :sal_ratio"
"WHERE DEPTNO = :deptno');
EXEC SQL PREPARE update_emp FROM :sqgl_var;

sal_ratio = 1.05; deptno = 5;
EXEC SQL EXECUTE update_emp USING :sal_ratio, :deptno;

sal_ratio = 1.08; deptno = 6;
EXEC SQL EXECUTE update_emp USING :sal_ratio, :deptno;

A9 M= F 7o 2 HLE ZH= UPDATE 2% otLHE 5 H AS 5Tt
6.3.3. Bf¥ 3

U} 32 SELECT 2XS SHOZ A¥ots WHoCh 92 ©4 S Eole 45 Y1 EoetX o8 4
T QCH 538 SELECT 30| ZTatz= /&8 H49| 7421 U|O|E Eto= M eto] gl L, Hutd
2 ¢ o nojg| &1 Jqo{of st S5HX|EF FROM Eof| =&tz = HO|E1} |/, WHERE & il =AHA,
GROUPBY &, ORDERBY & 52 &2 & 0 ol = st

fH 32 SELECT 22| ™ Z & 27| /st HME AtEst7| I 201, Dynamic SQL =& 4™ &
o O SHAE AZICH A AR Al =AM E dHsIH L1k 2t

1. PREPARE EHA|

PREPARES 43 3/}, PREPARELS F0{Zl SQL 2 &S sAlstn A3 s ZH| S 3t} PREPARES)
28 2 AR Y2 6.3.2. 2 279t SY5tCh

2. DECLARE EHj|
SQL 2% 8 ZH| 3 20 = DECLARES 0| 835104 7{M &= AT E Jt5 HM S M5,

—

DECLARES =

I
ro
inl
0o
H
mN
inl
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DECLARE cursor_name [SCROLL] CURSOR FOR stmt_name

s Ay

cursor_name MAst= AHMe 0| FO|Tt HM 0| F2 H 7t OfL|{ [ DECLARE L{Of A 2 4 ¢
=Lt DECLARES 0| 83l (& 72| HAM & ¢ et & 0| OPEN, FETCH, CLOSE
SO 20N sttel HAME X[E5H7| 25t A& Strt.

stmt_name PREPAREE &3dll =H|E SELECT &2 O|F0|LC}.

. OPEN EHA|

HME dAeh 20| AHAMO| HEtE SELECT =& S A& 57| 215t OPENS A& otCt. OPEN2 ™

X USING Eof| LtFEl Ha ghS SELECT =& o= H40| &£Fst, AHMo 22 = 23

ot 5| SELECT =& S AdoCt OPEN 2 HAE 22 22t 2R M M Z 20| /AXIAZIC

OPENS| & 2 Ct2 2t ZCt.

OPEN cursor_name [USING :host var[:ind_var], --.]

e &gy

cursor_name OPENZ &SdliM @ #A{ Sl 0| FO|LC}.

USING SELECT =&2 &8 HaZ2 AAEE Haes LHE Y I AFSSto)

host_var Ql HAZ AMRE SAE HA0|C)

ind_var K| Al Kt 81 4=0| T},

AM 0|52 SQL = &2 O| St AU X2 =0

= : | SQL =g = ANz A
2O UK Tt WELM, o HM E =& 0[S0 tisif et = 11 2& 0| 50| 2A|sh= &A sqQL
0| HEEAS R0 = M0l OPENS s+ 5tH HAE SQL =&0| AHECt

EXEC SQL PREPARE stmtl FROM :sql_varil;
EXEC SQL DECLARE cursorl FOR stmtl;
EXEC SQL PREPARE stmtl FROM :sql_var2;
EXEC SQL OPEN cursorl;

219l of| o opx| gk 2+210| Al cursorlOf Ciall OPENS & 5+H sql_var10| Ot sql_var20 M &= SQL
=20l A ECE

. FETCH EHA|

Aol A} 2R E oL FE5t7| {5t FETCHE 0| 88tct. &

LH ol B0 M HEICH XA X} #H 4= NULL &t 52 ot

A 22Tt ST AL O|a 2l 227t QCHH NOT FOUND 0|2 € Htatsict A3 8 Jts
g

M2 ISt A0 Asts SH QXY 22

0jo
Kl

FETCHS| =¥ 2 Ct=2t 2Lt
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FETCH [ FIRST | LAST | PRIOR | NEXT | CURRENT | RELATIVE offset
| ABSOLUTE offset ] cursor_name INTO :host var[:ind_var], ...

AN ABHEE 220 9IRS O0|Bith 238 Ths Mol cfat A

@)
—
O
%
m
10
Ho
I
rlo
ful
0jo
H
my
o

CLOSE cursor_name

e A
cursor_name CLOSEE &M &2 M2l 0| F0|LCH.
ALE Ol A
ChE2 YWY 32 Sol & st SQL =& 2| o o|C.

"SELECT ENAME, ADDR, SALARY FROM EMP WHERE DEPTNO = 5%

“SELECT DNAME, LOC FROM DEPT WHERE DEPTNO = :deptno*

L2 &% 3

mjo

g= ddst= oflojtt

rlo
Ho

S5l SQL

char sqgl_var[128];
int deptno;
VARCHAR ename[24];
double salary;
VARCHAR addr[36];

strcpy(sql_var, "SELECT ENAME, SALARY, ADDR"
"FROM EMP WHERE DEPTNO = :deptno™);
EXEC SQL PREPARE select_stmt FROM :sqgl_var;
EXEC SQL DECLARE emp_cursor CURSOR FOR select_stmt;
deptno = 5;
EXEC SQL OPEN emp_cursor USING :deptno;
EXEC SQL WHENEVER NOT FOUND DO break;

while (1) {
EXEC SQL FETCH emp_cursor INTO :ename, :salary, :addr;
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EXEC SQL CLOSE emp_cursor;

22| ool M= 'emp_cursorgh=E O|E2 2 HME M5t 2, NOT FOUND 0Of 24 7t
while 2= L{O| FETCH =& A& &A™ shct.
6.3.4. Hit4 4

U 4= SELECT =& 2 8ol T3 ZE o /4 % Bt S Z2|AmY AFHM & £
= YHOICH O] HWHO| AHEE[= HAHQl XtE F = SQLDAEH= 7+ A 0| Ct. SQLDA
(Descriptor) H 45 0| &3l AM HIRIE H 42t 3|et ZEH S 7[=35t0 Dynamic SQLS
C=S2 SQLDA 7t A o Mod 2t 3 2t M HeZ A S Soff 4TS
struct SQLDA
{

long N; /7* AEx W g5 e/

char **V; /7> AA HolHZE Zoi7F vy wid W */

long *L: /> WH 8 ZolE uyehl& Wy */

short *T; /* HH e BSlS YEdls B 2/

short *I; /* AAA AFE Q3 T </

long F; /* DESCRIBE®] 2JalA LAE W2 7ig */

char **S;  /* W9 o5& AR A% wjd W o/

short *M; /* W o] 59 HuHolE AAdes W </

short *C; /> W o] 59 dA e AAsteE W </

char *X; /* ANA W ol 55 A% Hd */

short *Y; /* AAA Wl Fe] A do] */

short *Z; /* A A A} W5 o] 59 ) ZHo] */
}

Dynamic Method 48 A& g [ O] binding 7}& §F host variable typeO| & sl A QU Ct.

Hhah el

) 74 X|

T Y= O ALt

Etel ol M &t
stCt,

OOHI_

CHE 2 SQLDA T2 A o] EfQl #1401 To YA Z 4 U= External B O|Ef EFRI 3} EFRl B =0f Cf 3t A
go|Ct.

External Type Type Code C type

VARCHAR?2 1 char[n]

NUMBER 2 char[n] (n<22)

INTEGER 3 int

FLOAT 4 float

STRING 5 char[n+1]
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External Type Type Code C type
VARNUM 6 char[n] (n<22)
DECIMAL 7 float

LONG 8 char[n]
BINARY_FLOAT 21 float
BINARY_DOUBLE 22 double
VARCHAR 9 char[n+2]
ROWID 11 char[n]

DATE 12 char[n]
VARRAW 15 char[n]

RAW 23 unsigned char[n]
LONG RAW 24 unsigned char[n]
UNSIGNED 68 unsigned int
DISPLAY 91 char[n]

LONG VARCHAR 94 char[n+4]

LONG VARRAW 95 unsigned char[n+4]
CHAR 96 char[n]

CHARF 96 char[n]

CHARZ 97 char[n+1]

CLOB 112 Cloblocator
BLOB 113 Bloblocator

A 49 MAHHQ A =M E HE5IH TS 2Tt

#include <sglda.h>
SQLDA *select_dp;
SQLDA * bind_dp;

char *id

char *cd

char *stmt

2. Z- ¥ 20| Of 5t SQLSQLDAAIlloc & 4

CtS2 SQLSQLDAAlloc &4 & Sall M 22| S7tE 2dste

"'T002";
"B0OO1™;

'select teller_name from teller where teller_id=:id and\

branch_cd=:cd";

Sh

miu
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bind_dp = SQLSQLDAAIloc(SQL_SINGLE_RCTX, 3, (size_t)5, 4);
select_dp = SQLSQLDAAIloc(SQL_SINGLE_RCTX, 3, (size_t)5, (size_t)0);

3. A Mo MA8E ZE et Hay

10
i

N

oA
ro

= tCt,

AL

ChE2 MaEXol ASE 22 a2t #4248 XFshs of ol

r

select_dp->N = 3;
bind_dp->N = 3;

4. 3 AE #H20 0|2 X Y& SQL E& = PREPARES ALEdl =H|gHCt.
CHS2 SQL =& & TH|st= o o| .

EXEC SQL PREPARE S1 FROM :stmt;
5. DECLARES AtEd HME MABHCL

CtE2 AHAME MdAst= of|ofCt.

rlo

EXEC SQL DECLARE C1 CURSOR FOR S1;
6. DESCRIBEZ SQL =&2| HIQIE tH4 & HiQIH BHCt,
Ct22 HielE H4E HIRId & St 0l o| .
EXEC SQL DESCRIBE BIND VARIABLES FOR S1 INTO bind_dp;
7. DESCRIBE =& S &l & AAHE HIQIE H40 5 CHA| X 8tCt,
bind_dp->F2| g{0| 21 €11 Lt = LS 20| -5 & & UL

bind_dp->N = bind_dp->F

47| M bind_dp->F2| Zt0| 27} OfL

=
[— =
off s & ats LS st 2203 S Hde = UL

n

CIE2 HIQIE HaS ot H 22| S+S €5t olo|Tt
bind_dp->V[0] = id;

bind_dp->L[0] = strlen(id);

bind_dp->T[0] = 5;

bind_dp->V[1] = cd;

bind_dp->L[1] = strlen(cd);

bind_dp->T[1] = 5;

9. OPEN= AL8oll =H|E HIQIE MEXtE HM S AL

Lt

rlo

HIQIE MEXHE ALES M & O = OO

EXEC SQL OPEN C1 USING DESCRIPTOR bind_dp;
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EXEC SQL DESCRIBE SELECT LIST FOR S1 INTO select_dp;

nAXN =3g dEH NS LA EHA22 2 0| E M F et

CtE2 282 & MAFsks of ol

select_dp->N = select_dp->F;

2 Te|g 2t 2= 20|12 o|E Bt S MAFetrt

1

=2 select_

dp->F %t0| 1, = select list2| 7§ =7t 10| 2t 11 T ot 0 {-HF 5= of o Ct.

select_dp->V[0] = malloc(select_dp->L[0] + 1);
memset(select_dp->V[0], O, select_dp->L[0] + 1);

select_dp->F2| 7§ %~0f| L2} select_dp2| 2 H 2| AF 0| HtAOF Bt

RBMEXE 0|8l A FETCHE & & ot

CHS 2 FETCH

g ddst= ofo|Ct

EXEC SQL FETCH C1 USING DESCRIPTOR select_dp;

SHADE M

U FETCHO| A% g 2=

=Xt VE £0f 20| M FE T

8

rol
i

o

rir
w

gl HZ2EE 2F Al ettt

| o 22| 5 sl Al Sh= off Of Cf.

free(select_dp->V[0]);

SQLSQLDAFree(SQL_SINGLE_RCTX, select _dp);
SQLSQLDAFree(SQL_SINGLE_RCTX, bind_dp);

15 OX[ 22 2 CLOSEE ArEdl HAME E=Hh

CtE2 M E 2= ool

EXEC SQL CLOSE C1i;

AHZ ol A

L2 348 4

rlo
i

char *stmt =

o &

rok

g= dd™st= ool

HD

Soff HfEH

i

F SQL

"select teller_id, teller_name from teller where branch_cd=:cd \
order by teller_id";
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char *cd = ""BO01";
int count = 2;

SQLDA *bind_dp;
SQLDA *select_dp;

EXEC SQL WHENEVER SQLERROR
DO printf('file: %s, line: %d, error code: %d\n", _ FILE_ , _ LINE_ ,
sqglca.sqlcode);

bind_dp = SQLSQLDAAIloc(SQL_SINGLE_RCTX, 3, (size_t)5, 4);
select_dp = SQLSQLDAAIloc(SQL_SINGLE_RCTX, 3, (size_t)5, (size_t)0);

bind_dp->N = MAX_ITEMS;
select_dp->N = MAX_ITEMS;

/* prepare */
EXEC SQL PREPARE S1 FROM :stmt;

/* declare cursor */
EXEC SQL DECLARE C2 CURSOR FOR S1;

/* describe bind parameters */
EXEC SQL DESCRIBE BIND VARIABLES FOR S1 INTO bind_dp;

bind_dp->N = bind_dp->F;

/* bind parameters */
bind_dp->V[0] = cd;
bind_dp->L[0] strlen(cd) + 1;
bind_dp->T[O] 5;

/* open cursor */
EXEC SQL OPEN C2 USING DESCRIPTOR bind_dp;

/* describe select list */
EXEC SQL DESCRIBE SELECT LIST FOR S1 INTO select_dp;

/* allocate bind col buffer */

select_dp->N = select_dp->F;

select_dp->V[0] = malloc(select_dp->L[0] * 2);
memset(select_dp->V[0], 0, select dp->L[0] * 2);
select_dp->V[1] = malloc(select _dp->L[1] * 2);
memset(select_dp->V[1], 0, select dp->L[1] * 2);
select_dp->T[1] = 5;

/> fetch */
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EXEC SQL FOR :count FETCH C2 USING DESCRIPTOR select_dp;
EXEC SQL CLOSE C2;

/* free sqgqlda */

SQLSQLDAFree(SQL_SINGLE_RCTX, bind_dp);

SQLSQLDAFree(SQL_SINGLE_RCTX, select _dp);

EXEC SQL COMMIT RELEASE;
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e SQLSTATES| Z 0| = 5bytesO|C}.

SQLSTATE= 6bytes® A1Q15HX| OF 04 OFX| 2hof| TEE|= NULL 2XHE A 2| 5HH, AlX| SQLSTATES)
Z 0| = 5bytesO| Tt

e SQLSTATEE CtS 9| £ 7HX| AEZ M=

3= Ay

SgA A= ol2f E= Z110f thet 2 27/0|lH, 37| = 2bytesO| Ct.

ME ZefA 3= EelA ZES 2 2F WR FMAQ g st JeH, A7|=
3bytesO| Ct.

ZeiA TEQ ME SefA ZEE Ol E 50 AYoSIH, SQLSTATES| g40] '22012'2tH, A ZE
'22'= OIO|H Of 2 & 2H(Data exception)= 2/0|5tH ME ZeiA T E '012'= 02 Z LiF(Divide by
zero)= 2| 0| §tCt,

e SQLSTATEO|='0'~"'9",'A'~'Z'2 O| FO{ & EXIE0| X &ECt,

SQL-9201 A HOJEl SeA TEQI ME SElA TEE ZF 0~ 42 'A' ~ 'H'EZ A|ZHEICEH 0|29 &2
XE AEDE ZEfA TEQ/ME SefjA TE= FoE0 2] Y HA0 TEE FOl5H| /AT EHO|

Cf.

|T

==

7.2.2. MEf B M

[ S
ZEO0H oM HE HaE ALESH| RIS = HA JEY EH S 415l OF BT

TN B EH

t

rr

HieH
[=h=

ro

C51t 2o

i
ol

MA
e SQLSTATE

SQLSTATEE= Ht=A| 37| 62| char HIE EFS 71M OF 510, DECLARE Y9 Otol| CHEXIZ A1 54
Of tC}. OS2 2 SQLSTATES M 5H= of ol Cf.

EXEC SQL BEGIN DECLARE SECTION;
char SQLSTATE[6];

EXEC SQL END DECLARE SECTION;
e SQLCODE

SQLCODEE H=A| long EFS 71X OF 510, DECLARE Y9 oto| CH2X}Z M Q15 of st 22
SQLCODEE M 915t= ofo|C.

EXEC SQL BEGIN DECLARE SECTION;
long SQLCODE = 0;

EXEC SQL END DECLARE SECTION;
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A B40l S ChEol § JHAI7H T, SQL 2FE AHsts E50) LA ol EE F DS NE o
2 gloz BBt
e SQLSTATE

SQLSTATEZ} ZH= 02 &= 21 B== SQL-92 XA MOS0l U@, £7i5el =S Hog
4+ UES HFHES XD ULt

CHS S SQLSTATES| S84 ZEE e 6 Z0ICh o 7|0 A= SQL-92 EXOIM HOlEl B2 2=
BHS Lieist3ict

Sja 2= My

00 4350l 2ta

01 41

= in)

SQLSTATEZt 7t& £ Q=0 & A1 T == "Tibero tbCLI QHLHAM"E Er D SHC

—

e SQLCODE

SQLCODE = SQL-920| M= AF25HK| QF =Lt SQLCODEO| MZAE = o2 ZE= M4 7S JHRH,

02l 322 A0l 32, 540 22 Li= 4 QUCH 2 SQLCODES| #t2 2|n|= Ct= it &L

SQLCODE®| Zt (MY

0 SQLCODE (0| 021 A2 =02 2l0| SQL =& 2 8§ 3He =2 sHT AR E L
EHAHCE.

Q4 SQLCODE #{0| 02t 2 22 = SQL =&2 =™ = N3 2L o 2 &f&o| 2
As= oIDIOHZP = =0 SELECT =&0| gtetot A3t 227} StLT YA

=T SQLCODE #(0| 02 Lt &2 2= 02 && LIEHCE O] mof = of & I 20|
SQL = &2 &S E0tX|X| XU SS 2 nletrt

= WS Zc SQLCODE /2 TiberoO| A 2dst= LEHHQl of 22 M= 0|t oo tisiM =
"Tibero Of 2 & X QLY M"E F L SHC,

QUM 7| =F ofl2f mMAX| H
SQLCODE«= “7.3. SQLCA"0{| A
SQLCODE #/to|LCt.

= 25 20|04, SQLCODE gto MY S 7| =22 FH=r}
1045t SQLCAO| E &8z, WHENEVER 2 &0 M A EStE 2T
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7.2.4. AFZ Of|A|

AMEY &

o [

ChS

rlo

S MEsts OlN Z=2 0 0[C

b

#include <stdio.h>
#include <sglca.h>
#include <string.h>
#define USERPASS"tibero/tmax"
int mainQ)
{
EXEC SQL BEGIN DECLARE SECTION;
VARCHAR userpass[20] = { strlen(USERPASS), USERPASS };
long SQLCODE = 0;
VARCHAR ename[24];
int salary;
VARCHAR addr[32];
int empno;
EXEC SQL END DECLARE SECTION;

EXEC SQL CONNECT :userpass;
printf(*'Connected.\n");

printf(""Enter the number of employee to show: ');
scanf(*'%d", &empno);

EXEC SQL SELECT ENAME, SALARY, ADDR
INTO :ename, :salary, :addr
FROM EMP
WHERE EMPNO = :zempno;

if (SQLCODE == 0) { )
printf("'name = %s, salary = %d, addr = %s\n",
ename.arr, salary, addr.arr);

bs

if (SQLCODE == 1403) { . O
printf("'no employee found.\n");

bs

if (SQLCODE < 0) { )
printf(""ERROR: %d\n", sqlca.sqlcode);

bs

EXEC SQL COMMIT WORK RELEASE;

}
dH H-SE HdESte ZE=SQL =8 2 et HEE S0l 2t0f st 2= & 0f o H| ol Of

r

ol
-
™
e
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212] of|oll M = SQLCODES| #4tol| et CHS it 20| M 2|5t= SOl Ch=C
(1 SQLCODEZ®S| g(0| 00|H AN 2 thESQL = &2 A& st Z<O0|Ct
(2 SQLCODES| 10| 14030|™ A1} 27} 9l = A R0|C}

3 SQLCODES| g(0] 0= Lt 2™ o2 7t & of F 20| L

7.3. SQLCA

SQLCAE= SQL &4 Z(SQL Communication Area)g ZE0{AM F2= L2, 9/9] SQL E&0| A& =
At M el = F2A H40l 0

7.3.1. SOLCA 1= | B

SQLCAE= 3l ot sglca.h L £0i sglca =X H5Z FO &[0 QUCH LA 84 sqlcadl| Z&HE O
OlB{= HIZ Mo 4HE SQL =& FE0|C} Mt THE SQL =& = AASHH O|X0| SQL =& =
A S ALl= O = sqlcadl| N &k X| &=Lt

A
=

oy 2= oz ZE= & EoAM dHs SQLCODER &2 af

o
rr

Ct.

H.

0| Zt2 WHENEVER 270l A &= 35}= Zto| L}

Ofl 21 M AlX] oil21 M| A X| = Z|CH 70bytes2| ZO| & Zt=Ct.

AMelg 2R | (MElE 2RQ Vs HEZE o 2™ E SQL 20| wet 2fn| 7t EetEl
-y o219 2% — SELECT: 22| Zut gtetal 21t 229 +4 7 40|,

INSERT: &2 & 29[ 7§ £=0|C},

UPDATE: A M= 229 7 40|},

DELETE: At¥| &l 29| 7i40|C},

oy o212l ?X= SQL =& = T stes oA o217t & et 20
I

SQL =& W2l ol2] /IS ZtelZl
41 381 d1 Seide 31 S0 st d0 dd =

H7d EI oll2] M2] 83



Ct=2 sglca &4

struct sqlca

Tt ZelE L O[T

{
char sqlcaid[8];
long sqlabc;
long sqlcode;
struct
{
unsigned short sqlerrml;
char sglerrmc[70];
} sqlerrm;
char sqglerrp[8];
long sqlerrd[6];
char sqlwarn[8];
char sqglext[8];
};
LS 2 sqlca T+ 24 Hao LHFO 2l E 2F B #H40f of et 4F0[C,
ik 4y
sqlcaid SQLCAEt= A= LEHL 7| ?fet ¥ 40|H, & "SQLCA" ZEAIE & Z=C
sglabc sglca Tt = A| #49| Byte Z 0|7t X & EICH.
sglcode 27t A ZE M YECH 20| g5t A7 00[H, 0]2lel 37 HETH o &f
S Z=hh AM et L E2 “7.2. HEf H4"E H BT
sglerrm ol 2f M Al XS] Byte Z 0|7} A &&= ¥H40|Ct.
A A ol Al X[ = sqlerrm.sglerrmcOil X ZE[0 A2H, O] 2AHE 2 BEX| 2 NULL &
XHE Z oA G222 o2 M Al X| 2| Byte 20| £ 7HX| = sqglerrm.sglerrml & <~
S grE A & X6 0F k.
sqglerrp SQL-99 &0 UK 2 SN TiberoO| A = AHESHA| =Lt
sqlerrd sqlerrd[2]2} sqglerrd[4]2F AFE EICY sqlerrd[2]= M2l E 22| 7H 4, sqlerrd[4]=
oty o2l AR S LIEHHCL.
sqlwarn 41 S2i10[c} Byte StLtE StLtel A1 H&0| UM SS LIEHHTH 24t
WE MY 2EMN S 15 4 F st
Ct22 M 84 sglwarn0ll X &= = 2t 210 Ze 12| ofa|o|ct.
— sqlwarn[0] : sglwarn[1], sqlwarn[2], sqlwarn[3] & StLt7t A =™ SA|0f O] 2
1= W2 dgE
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02
x
&
i

e

- sglwarn[l] : = XtE &3 HL0f 2l 4t

o

| M &el &<l

— sqglwarn[2] : SUM, AVG 52| &t &t4+5 A 4he M NULL 440] AFE = X| Bi=
4 0|LCt.

— sqlwarn[3] : SELECT E£&= FETCH @ &2| INTO Hofl /= &3 H42 7H 47t

ZE | M2t EX[SHA| = FFO[C

— sqlwarn[4] ~ sglwarn[7] : SQL-99 E F0i| JUX| 2t X TiberoO| M = ALESHA|

ot =rCt.
sqlext SQL-99 E=0f AKX 2 S Tiberod| A= AMRSHA| 4=Cf

7.3.2. AFZ OIA|

SQLCAS| #H = sglcacs ™ H 40| 3| It sglca.h LHOi| H 2 =[O QUCE. IHEfRA O
fIhM= LS9l Z=5 thESQL/IC ZZ 1 M S0l &si F=0{0F 5t 2 H4-E Mg He = gl

Ct.

#include <sglca.h>

2 O0H =724 AE O MM MAISt =202 SQLCAH 2 EH HIE HSE O|BIES
Zi0|Ct. &Ef ¥4 SQLCODE= T+ XA H < sglca Lol Z&E 0] A2MH, SELECT & 22t 29| 74
42} ol 2| M Al X| = sqlcadl M &g 4 RUACH

#include <stdio.h>
#include <sglca.h>
#include <string.-h>
#define USERPASS"tibero/tmax"
int mainQ)
{
EXEC SQL BEGIN DECLARE SECTION;
VARCHAR userpass[20] = { strlen(USERPASS), USERPASS };
int sqlcode = 0;
VARCHAR ename[50][24];
int salary[50];
VARCHAR addr[50]1[32];
int deptno;
EXEC SQL END DECLARE SECTION;

int 1, count;

EXEC SQL CONNECT :userpass;
printf(*'Connected.\n");
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printf("Enter the number of department to show: ');
scanf("'%d", &deptno);

EXEC SQL SELECT ENAME, SALARY, ADDR
INTO :ename, :salary, :addr
FROM EMP
WHERE DEPTNO = :deptno;

sqlcode = sqlca.sqglcode;

if (sqlcode == 0) {
count = sglca.sqlerrd[2];
for (i = 0; i < count; i ++) {
printf('name = %s, salary = %d, addr = %s\n',
ename[i].arr, salary[i], addr[i]-arr);

iT (sqlcode == +100) {
printf('no employee found.\n');

iT (sqlcode < 0) {
printfF(C"ERROR: %.*s\n",
sqlca.sqlerrm.sqlerrml, sqlca.sglerrm.sqglerrmc);

EXEC SQL COMMIT WORK RELEASE;

return 1;

7.4. WHENEVER

WHENEVER &2 CHE thESQL/IC =& E HIH st &2 ddlisty| &
HMoIH EF &S s stet= MU S st =&0|Ct

741 ANMNRA
WHENEVER &2 OS2 &0| 24 E21 & E22 8 M=

EXEC SQL WHENEVER {4} {5&};

o {Z71}
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WHENEVER = &2 =4 F=0| tfet 4E 2 th5at £

g5 Ay
SQLERROR SQLCODEZ} &4¢! 4 20| off F& Ct.
SQLWARNING SQLCODEZ} 02 LCt 2 % E£&= SQLCA LHe A1 E a7t 4™ = 4<0o|Ct
SQLCODEZ} NOT FOUND T E Z4(+100)0f 3§ &&= A= M 2| = Cf.
Z Zef a7t AHE A £ sqlca.sglwarn[0]0f 'W' Z40| M &=l A L0|C},
NOT FOUND SQLCODEZ} NOT FOUND E E g9l A 0f s &&= C,

OO A 2RIt UHLE HME 0| Sofl Of O] & UM AE A} 2Tt LA LE
INSERT, UPDATE, DELETE &0 2lsfl Mzl= 227t &2 O NOT FOUND
BT LYot

s oY

CONTINUE ZTEOYO LE ZE5FH A &510 STt
tbESQL/C ZZO0|AM oflg] == BVt 23S I C/ZEZ CONTINUEE
AMSICE Ol = o] == A0 cHst XM 2|7t ele A2 OpRFILX|

DO EY 4+ E SESICHL S EE =070 ol M2l &40|H, 4Tt A-E
LtH ol £= A7t st 2&85FH A3 0| A SE CE pHef X[H Al of
27t M CHH B4 Lo EMME S EWMAIZ| 1 Z2)#MS TS 2
Ct.

DO BREAK 2T LHO|AM ofjg] EE= A D7 LA S | BREAKE AlSi stC}, BHOF 2 3 LY Of| A
AP E[X| QUCHH A o2 & W A|ZICH

DO CONTINUE = LM oflf E= ZA 7 M3 S I CONTINUES A& GHot, Dhek 2 L
01|A1 AFSE| K| LUCHH AT o2 S LM AIZICE

GOTO GOTOE 35t =2 1 Lo EX QX2 27|6tCt 27|18 X = ol2=2
ol strt

STOP Z2HS SEotH X EMHMM S SUSICE of 2 M A XS EHE Q10| HIZ
Z2E=IC}

OS2 WHENEVER 2% 2 AI23te of 0|
EXEC SQL WHENEVER NOT FOUND DO BREAK;

/2l oo A{ NOT FOUNDZ} =71, DO BREAKZ} & 2101 alf F &l Ct.
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7.4.2. AIZ O|A|

WHENEVER E&0| MOEH 1 &= HIZ O 2Z0|MFE Al ZHEICH thESQL/C Z2 132 SQL
232 A% 00iC WHENEVER 2 80| Z 88 Z240| WA= XSS © 2 Z £ 3. Biof 74
O L5 MOEl S&g +3BHct

WHENEVER =&29| g1l= ¢2 Z£40| st CtE WHENEVER &X0| LIEHS M7tX| O]O{&ICH,
WHENEVER 270 Lrarua 2tE M= F70| Ct=2™ 0| &9l WHENEVER 29| £1t= K| &=

WHENEVER £ & AM8& W= ths1lt 22 AP0l 72[5l OF Strt.

e NOT FOUNDZ} SELECT, FETCH =&0f 2§t Z12IX| INSERT, UPDATE, DELETE =&0f 2§t 2l
X| F+&af oF StCt.

INSERT, UPDATE, DELETE @& 2 SELECT = FETCH & &1} OHEHHX| 2 X2l 8 27t stz
212™ NOT FOUNDES 2445t} ojuf = 12 LYo A= NOT FOUNDZ} SELECT, FETCH 2 Z&0f
O[5t ZIQIX| INSERT, UPDATE, DELETE & &0f 2|5t A QIX| LZs F0{0F &HCt.

—

Ho

-

CHS 2 INSERT 22X S &2 AE35I0] o =5tH Hiet CE2A AHME 4 Q= A9 of o[},
[0fl 7.1] Z=El INSERT 2%}

EXEC SQL WHENEVER NOT FOUND DO BREAK;

while (1)

{
EXEC SQL FETCH cursor INTO ...

EXEC SQL INSERT INTO ...

| >

Qo] AEE &g@ GIES E A7 2FE ANLSHO! Cf 0140 IT 220U U FETCH 23
I = Li7Hs Z{0|Ch. 5|2 INSERT 2 &0 Q5 227}
gl ciet urxwrxli OT FOUNDS £43t1 2 Z5 #AMLIP EICh M2t 2E 27 295 44

ASHA| ZokA =T
CtE2 [ 7.1]01 M 2l st =X S s Z e of Of .
long SQLCODE = 0;
while (1)
{
EXEC SQL FETCH cursor INTO ...

if (SQLCODE == +100) break;

EXEC SQL INSERT INTO ...
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if (SQLCODE == +100)
}

DO £= GOTO s& s MUY S I EXotH Fet FZof wWHE 4 AL,

[0]l 7.2] GOTO7} MOIEl Ao 25t £

EXEC SQL WHENEVER SQLERROR GOTO error_handle;
EXEC SQL SELECT ...

error_handle:
EXEC SQL DELETE ...

T op

t= 50 ofl 2 7+ &M 51 error_handle 80| & 2 £7|5t10, DELETE
=&2 ATt Ol DELETE =&0|M o2t ¥ StCtH DELETE &&= $5F gh5 MEj 7t = T}

EXEC SQL WHENEVER SQLERROR GOTO error_handle;
EXEC SQL SELECT ...

error_handle:
EXEC SQL WHENEVER SQLERROR CONTINUE;
EXEC SQL DELETE ...

2 oo M= ol Me| F=2 T o

WIEZ 510 P ZIIF LA TS S AUC

=
T
m
Z
M
<
M
Py
|'-| 0
i
ot
2
=2
L
N

|I

S e

0

gjo

P

o Lol ZEE AYoll = [0of 7.20M 2d5t= EME WAL o+ UL

el DI
EXEC SQL WHENEVER SQLERROR DO error_handle(SQLCODE);

/7* oY A g </
int error_handle(long SQLCODE)

{
EXEC SQL WHENEVER SQLERROR CONTINUE;
EXEC SQL WHENEVER SQLERROR DO error_handle(SQLCODE);
}
?12| 0|0l A = WHENEVER = &0l DO s &2 Mol &+ E S &0 Lt &2 M X 20| WHENEVER
=2 st o oopx et o M2l &4 E S E5H= WHENEVER &2 CHA| A 5t Tt
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o GOTO 52 MOIsts Z9 27|18 0129 958 SQL 2O A A ARt

OTO 20| =0i| 25t Hutd of 247t & 5t= of| O] .
/7% Hl FH </

EXEC SQL WHENEVER SQLERROR GOTO error_handle:

error_handle:

NEE - E
int fQ
{
EXEC SQL SELECT ...

}
/9ol oflof A H[l ZEI LYo M= error_handle 20|28 & X & 4
Ct. o|2{ &t =X E sl 25t7| 25t &4 FLHO| M 22 WHENEVE
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XIsZ& tbESQL/C 2F

tbESQL/IC =2 M2 Cc Z2 YU A9 A4 FEQHBESQL/C E&0| 2850 AT} tbESQL/IC 2
ZH(tbESQL/C Statement)2 tbESQL/C Z 213 LJO|AM SQL 29|, 2o Ml HAM, NAH Sof &2
HolEH|o| At HAHE M2 & 5t= =& [

tbESQL/C =& 2 I th51t €0| F 7HX =2 Fd &t

o AlSH B EHExecutable Statements)
A FE2 E O 2 Mol o] A0 ot SA S AASHY| gt =&0[Ct.

e X|A|0{(Directive)

X|IAIO{ = tbESQL/IC =213 e| d4Hls HAESHT| ?Iet A2 2 | O|E{H| O] A0 T Bt H 2 O FO{X|
X =L}

8.2. tbESQL/C 22 24
L2 2 thESQL/C 2& 9| 2 LIEH) = O2o|Ct.

[3&! 8.1] tbESQL/C e 2

esql_stmt

) OO
—»CEXEC SQQ—{STMT/ (O) param

choice2

[O18 8.1]8 7| =2 2 thESQL/IC E&2| B S df

1z
o
rir
0%
It
rlo
a
0|0
o
mN
o

ogk

5 T

csql_simi  |ESQUC BHO| 2H2 LYFE st 0|F2 12 |0 LIEHACE (0f: esql_stmt)
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Sl ool Zate| = EXHE 7|2 =(Keyword)O|H, BFE A| thESQL/C & L{of| Z&tx
O JLO{OF BHEL. (Ol : EXEC SQL, STMT)

] |APHE 2 2X= hESQUC 20 EaE 2H o TERA0IM, P40 S
HH ot = AHE 2 O OF SHC}. (Off: option, param, choicel, choice2)

— 2l oto| 2X}t= thESQL/C 272| 7|1 50|, BFEA| thESQL/C 2 & Lol Z &[0

~ OfOF BHCE. (0fl: AZE(()), BOK()

—_— thESQL/IC E& 2 2tdste &M= SR E matstH Eict

og] Zefl 2 ZetX|BHAM =L S22 0|Sste St EE F 7HA B = .

Ol= [11& 8.1]0l A option2 E &Lt E&HE|[X| 242 A <0|H, choicel, choice2=
4] 7HX| £0f StLE2HO| tbESQL/C &0l EeHE|0fOF t= A 20| Ct

CH2 2l tbESQL/C 2&2 118 8.1]0 et 25 | &3t ofo|Cf.

EXEC SQL STM

T (param) choicel;

EXEC SQL STMT option (param, param) choicel;

EXEC SQL STMT (param, param) choice2;

8.3. thESQL/C B& 25 2Y

—

8.3.1. ATH

ATS MF LHE

I:l|:H
® T H

at_clause

= 20 M= thESQLIC =8N SSH2ZE XtF MAEE = F&

e
:host__variable

mjo
%
0H
o
inl

U= CIOIHH O]~ HA S ALESH tbESQL/IC 2 &S s If ALSBHC

2 Ch=at £
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i~

o 1NMNR

7422

uy

database name

ALEe OOl H| 0| A2 O] &
=5t 225t A4S I database_nameS ALE

= QA gL o 7H°I CiOIE H| O] & H &

Ol O|E{H| 0] A2 9] O| &2 DECLARE DATABASEE Ar
O{Of BHCf. DHOF MAIE|O] QUK UL 0|ES AIRE A

LS —

Eaff nje] MA=of
F o247 etk

:host_variable AHEE HIO|E{H| 0| A2 O| EO0| X FHE SAE HLE HASHT,
Ol O[E{H| 0| A2 O| &2 0|2 M0 UO{OF SHCt,
8.3.2. FOR &
FOR E2 thESQL/IC 2& & HSdllM A BRIt AS O ALSetet
FOR 2| M & LHE2 Ct32F 2t
o 7
for_clause
FOR integer
o 1MHRA
THaA Ay
integer gh= 35 A SO
‘host_variable = S It MEE 2AE HEE HA[SHT
SAEHSE It SO AE MEY & Us EFY0IH EICE

8.3.3. DESCRIPTOR 0|2

DESCRIPTOR 0|2

DESCRIPTOR O| &

2 Dynamic SQLS At 1 © Q5 DESCRIPTORE 7t2|7|= 0| 20| L.

e =z zdndy M = MODE, DYNAMICS| Zioll et CHS 3 20| AFRE £

UL
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=S & Ay
ANSI ansi_descriptor_nameO| AFSEICt,
ANSI 2| normal_descriptor_nameO| A& EIC,

DESCRIPTOR O| &2 M # L &2 CtS2F &Lt

(=3
=

°
Mo

descriptor_name

normal_descriptor__name

ansi__descriptor__name

normal__descriptor_name

ansi__descriptor_name
‘ :host__variable '
string literal

o 1N A

— descriptor_name

ML 4y

normal_descriptor_name |MODE”} TIBERO(ORACLE)Y! I AR StCt,

ansi_descriptor_name |MODEZ} ANSI(ISO)Y! [ AR EHCY

— normal_descriptor_name

ML My

identifier MEXte| 0|55 d2lgt AEXI0[Ct.

— ansi_descriptor_name

YL My

:host_variable MEXI O|E0| H&E= SAE {45 & A SHO
SAE M4 = CHAR* £= CHAR ARRAY EFRl 52| 2XE S XM EE 4 A
= Efglolct

string literal MEXIC 0|58 A2MSHE()E LMA AtE STt
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tbESQL/C 2& 2=

Ol M= TiberoO| M X S5t thESQL/IC = &S il =2 2 4HBHC} B, ZHtbESQL/IC 2 &2l +
A (o1

k=2
= =
SHE I 7|9 EE SEE LT} OpLE 4

—

CHS 2 tbESQL/C &2 228t 550|Ct,

o MHMEZ
tbESQL/C 22t oy
ALLOCATE PL/SQL ES0IM HAMHLE ALZSLY| Rl HAME Tt

ALLOCATE DESCRIPTOR |M&Xtol M £2|E &6t

CALL MEE Z2AME &6t sl d ZHAINE s Bt
CLOSE HME B2 4 0| ¢ AHE5SHA] eh=Ch

COMMIT EHMM S 7Bt

CONNECT Tibero2| Cf| O|E{ | O] A0i| & &8t

CONTEXT ALLOCATE ZEIAEO M 22l S SHstct

CONTEXT FREE ZHEIAE0 &EE ol 22 S oAl Stot

CONTEXT USE XNEE HHEAEE AFE ST

DEALLOCATE DESCRIPTOR|M = Atol| €& M 22| E off Al etCt.
o
°

DELETE ERE AN STt
EXECUTE ZH| =l Dynamic SQL 2%&s A& st}
EXECUTE DESCRIPTOR  |=H|Zl Dynamic SQL E2&2 A& $tCt (ANSI)

EXECUTE ... END-EXEC PL/SQL blockS & & &tC},

EXECUTE IMMEDIATE Dynamic SQL &S HIZ A8 Stct,
FETCH HME O| 831 LtE 29 & A=
FETCH DESCRIPTOR HME 0| 85t0 CtE 2R E 2/ =Lk (ANSI)
GET DESCRIPTOR XEet M=XtoM ASte 2 E 7P 20
INSERT Z2RE 4ot

LOB CLOSE ZE LOBHEE A S H=H.

LOB CREATE TEMPORARY |TEMPORARY LOBE A StC}.

LOB DESCRIBE S MM tlolH Ef o 85 €0 =2Ct.
LOB FREE TEMPORARY |44 TEMPORARY LOBS| M| 22| & off & §tCt
LOB OPEN LOB ST MU & 2 =8t

LOB READ LOB X|A| XH(LOB locator)E AHE st LI 82 9 =L}
LOB WRITE LOB X|A[XZt 7t2| 7| = *IAOf HEF 7| ettt
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tbESQL/C 2% &9
OPEN HME @1 HAZE SQL =& A# et
PREPARE Dynamic SQL =& & &H|stCt
ROLLBACK EMHMMHO SHS +H STt
SAVEPOINT X & (Savepoint) S A& strt,
SELECT SQL Ho|E & otrt.
UPDATE ZRE WM}

o X| A0
tbESQL/C 2& oY
DECLARE CURSOR SQL = &2t AxE HME MA S}
DECLARE DATABASE MEZ2 OB 0| A H&5S MA ST
DECLARE STATEMENT SQL = HO[Lt PL/SQL =& 2 identifierE Sall M St}
DESCRIBE MsXtE Z7| 2ttt

DESCRIBE DESCRIPTOR [M&Xt0| 24 E Ha9| 2 E X &etot.

ENABLE THREADS E| AY =5 ALE ST,

SET DESCRIPTOR X get M=ol ALEA7E =6 oF & 2 E &L

TYPE AFEXEZE XS OIO|E EMRl S @/ F HIOIE EtA 22 SASIECt
VAR E8 3AE HSLO MO EtY S 22 O|H EtfY 22 SZ 36t
WHENEVER o247 Ll S wh off S ol 2{ofl CHeh M 2| 2y g X7 ot

8.4.1. ALLOCATE

ALLOCATE= PL/SQL = =0l M cursor variables A2 35t7| | e = 20| &t cursor variable= ALLOCATE
=2 AH835H7| Mol SQL_CURSORE Sofl 4421 /0{OF StCt,

ALLOCATES| M7 &2 Ch5t £

= B
® T H

allocate__statement

EXEC SQL @LLOCATE)——{ alloc_dest }—»
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alloc__dest

——{ :host variable

o 1NHRA

— allocate_statement

, HIO|E{H| 0] £ 2] O| 50| M F

22 8.3.1. ATEH"S &1

S

ML My

at_clause 75l A4S OO[HH O AT HA
O O[E{H|O| A2 O| B2 &Y YA
EHSAE HSE BAYE =2 UL
C}.

alloc_dest HAME &ge H4-E A BT

— alloc_dest

TH2E oy

‘host_variable AMHLE MESIL Y= =

indicator KA Rt H S A I ALS ST

o O A

CtS 2 ALLOCATE DESCRIPTORE AE5HE OO,

EXEC SQL BEGIN DECLARE SECTION;
SQL_CURSOR csr_var;
EXEC SQL END DECLARE SECTION;

EXEC SQL ALLOCATE :csr_var;

8.4.2. ALLOCATE DESCRIPTOR

ALLOCATE DESCRIPTORE M &0 M 22| & &
9| Dynamic SQL = &0 Bt AbES g 4~ QT

ALLOCATE DESCRIPTORS| M & Lj2& Ct21 2L}

[=F=%
o T H

gk
=)
>
00
_o'£
rr
e
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allocate__descriptor_statement

EXEC SQL @LLOCAT@—-@ESCRWTOR)—»
——{ descriptor__name I

()

o TAHRA
TELE Ay
for_clause vts Sl~5 X|Zetch AtM et L 82 “8.3.2. FOR 2”& &gttt
descriptor_name MEX O|B0| M EE 2AE He = ZAE S A|SC}
SAE #HAL= CHAR* E= CHAR ARRAY B 5 EAE S e += U=
Etl 22 ofn| M1 E[0] QLO{OF BHCL.
M & XH= ALLOCATE DESCRIPTORES 3 00| &gE|0f QL0 OF BTt Xt
Mst Ll €2 “8.3.3. DESCRIPTOR 0| §"8 &1 §trt
WITH MAX integer MBS SAE WL 2O JH4+E X|FBHCE. (7] 24k 100)
o O Xl

CtS 2 ALLOCATE DESCRIPTORE AHE 5t O O,
EXEC SQL ALLOCATE DESCRIPTOR "input_descriptor”;

EXEC SQL ALLOCATE DESCRIPTOR "output_descriptor”;

8.4.3. CALL
CALLE HTE Z2AHES SEo10f o Z2AAKE st 2T0|TL 0| 2BS AEal7| Tl
©R| Z2{ AR 7} K EE O O[E{ | 0| A0 T8t AE0{OF B,

CALLS M| £ L &2 ths2F &L

==
® T4
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call_statement

EXEC SQL CALL/ proc_name
oy
N
proc__param \)/
host__var H indicator__clause

indicator_clause

host__var

INDICATO@——{ host_var

e 1HRA

— call_statement

THaA =

schema ZHAXNE 7HX 12 Y= A7|0HE Al

pkg ZHANK I M FE 7| XS HA|etC.

dblink Z Al X7t | X| 5t database link O| &2 Y Al StC},
proc_param ZHAIX O inputS 2 A0| = Hi2t0|E{ S EA| Y,
host_var ZHAX Q| return valueE X &E host variables & A| 5Lt
indicator_clause indicatorE & A| SHCt.

— indicator_clause

THRA Moy
host_var indicator § £ & M &< host variableS & Al etCt.
o Ofl A

CH2 2 CALLE AFEste ofo|Ct,
int hv.a = 1;

int hv. b = 2;
int hv_result;

EXEC SQL CALL get result_sum( :hv_a, :thv_b ) INTO :hv_result;
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8.4.4. CLOSE

CLOSE= HME = M AHEst=s 20|t O] 22 M E U= AMA 2 ASE = UTEL HME
7

|

o
OB FHME YHE U BYFU BE AAE 2|aAT} BEECL

CLOSEQ| M % W&2 th=2t 2.
H

—_
o

close__statement

%XEC SQID——(CLOSE)—-{ cursor__name }—»

cursor_name

e 1HRA

— close_statement

FHe2 4y

cursor_name 2o = A2 0| §S GAISC,

— Cursor_name

ML My
identifier AN Q| O| &S Folst AlHX}O| LY,
e Of K|

ChE2 CLOSEE ArEst= of O[Tt

EXEC CLOSE emp_cursor;

8.4.5. COMMIT

COMMITE XY

A AU E 2= WHES HO[E{H| 0] 20
g o AEsts 2E0I.

mo
Al

0
e]]
kl
Im
|'l'|J
13
rx
=2
10
gg

COMMITY M8 e ct2x) 2ot

(=3
=

=
o
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commit_statement

—(2xecsa) (commr)
WorK ReLEAsE

o 1NHRA
FMRA 49
at_clause 7Bl S Al O O|EH| 0| AF HA|SHC
HO|E{HO| A2 O|F S &Y BAE = Y1, HO|E{H|0[ A2 O FO| M FE
SAEHSLE PAE T QCH XM EHLHE R “8.3.1. AT Z"g &8t
WORK JIZESQL ZEZOM MO S g et 7|/ ER SEHe 9Ol = it
RELEASE 2= 2aAE ghehstl OIo|HH| 0|~ &5 SRS
o O A
CtS 2 COMMITE At&5t= 0| O Tt
EXEC SQL COMMIT;
EXEC SQL COMMIT WORK RELEASE;
8.4.6. CONNECT
CONNECT= HIO|EH|O| A0 HEE Ih AHEstE E&O|CE O] EEE AHEE e AAEX O A
QIEE BH=EA| HA|oOfF SO} O O|E{H| O] & 2+2| XH(DBA: Database Administrator, O| 5t DBA)ZE & £ &

4 Uch

CONNECTS| M £ L§E2 L2t £
H

—_
o

connect__statement

—»@XEC SQL)—»(CONNECTH user_and_ passwd I

user_and__passwd

user__passwd
user_id = IDENTIFIED @
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user_passwd

|

:host__variable
user_id

:host__variable

o]
]
:
I | I

:host__variable

using_clause

—»(USINGH db_alias }—»

database_name

identifier

|

o 1NHRA

— connect_statement

FMRL 49

user_and_passwd |AFE Xt O|E Il AR EE T AISHCE
at_clause q45

ol X e

ClOIE{H| Ol A2 O] 5 AT AL = AL, O O|E{H| O] A 2] O]
o b},

| o %
SAE HLE HAES £ & QT XiMSHLS2 “8.3.1. AT 272 &1

rol

using_clause Ol O|E{H[ O] A2 HE S HA|l STt

— user_and_passwd

oL My

10

C=
— =

0F

Al

2

user_password AHZ Xt Ol F 2t If & Ct.

ALEXL O E I ARA =2 S7H0 sefAl(NE EESH S XA E HE e
Ct. (O 'tiberoftibero’)

user_id AMEX OIS BABLE 3AE H40|H, 2XE0| Y 2 4 QlCt
passwd AQES HASICH EAE #HL0|H, 2XHH0| Y 8 4 it
— user_passwd
THEEA oy
‘host_variable AMEXO|FR IHARIESE MESHL Y= =AE HLO|LF
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user_id

TNRA Ay
‘host_variable MEX AFE M EstD Ues =AE HL0|O
— passwd
FHRL Mg
‘host_variable WAYES MYt U= ZLAE H0[T
— using_clause
TMA MY
db_alias CiO|EH| O] A2 HE S HA|BHC
— database _name
THERA Ay
identifier CI OB/ 0| 22 O| 55 F2l gt AEXI0| Tt
o O X
Ct2 2 CONNECTE A+E35t= 0f[o| Lt
EXEC SQL CONNECT :user IDENTIFIED BY :password;
8.4.7. CONTEXT ALLOCATE
CONTEXT ALLOCATE = thESQL/C =&2| &l 2 S H1 A= ZHHAES 9ot M 22| & £E<

Ar8st= =0l

CONTEXT ALLOCATES| M2 Lj8e 21t

(=3
=

—_
o

context__allocate__statement

zc

.

——(EXEC 5QL ) CONTEXT )~( ALLOCATE )| context |—~

context
host__variable
o 18R A

— context_allocate_state

ment
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FHe2 My

context e HE
sql_context E+2! 9| B = 0|2 HE EAE H40{0F Bt}
— context
TH2AE oYy
‘host_variable sql_context EtRI S| ZOIE{ 2 MOt S AE #H40|C},
o Of A

CHHS 2 CONTEXT ALLOCATES AMZ25HE of|o| T},

EXEC SQL CONTEXT ALLOCATE :ctx1;

8.4.8. CONTEXT FREE

CONTEXT FREE= ZHIAE0| 2=l M 22| S Mg I AtEst= EE0|H.

CONTEXT FREES| M £ W &2 L=t £ L

= HH
® T H

context__free_statement

——(EXEC SQU)~{ CONTEXT )~ FREE

e TANQA
TFHA Ay
context SHA e ZHEIAE H40[O,
sql_context Et 2l EQIE 2 0|2 M A E 0] L0{0F 5tH, CONTEXT ALLO
CATEE Sofl o|0] &[0 L0{OF StCt.
e Of X|

CtE 2 CONTEXT FREEE At&3ste= 0 O T

EXEC SQL CONTEXT FREE :ctx1;
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8.4.9. CONTEXT USE

CONTEXT USE= O 7Ho| AHIAE SOM AE5tE = HEIAEE XFe If Ar&st= =&0|LCh

CONTEXT USEQ| M| & Li 82 Ct3 2} &t

=N
® T H

context_use_statement

TMRL uy

context AEE HEAE H4-E FAS
sql_context Et@l 2| ZOQIE{Z 0|2| MAHEZ|f UA0{0F 5tH, CONTEXT ALLO
CATEE Soff o|O| |0 QUO{OF THT}

DEFAULT DEFAULTZ Mt AR CIEE HHAEE ALE5HA =IO
CEEHHEAE= SN INE & 2R 0| AU E AFSE £ Tt

o Of X
CHS 2 CONTEXT USEE AE5HE 6| o| L}
EXEC SQL CONTEXT USE :ctx1;

EXEC SQL CONTEXT USE DEFAULT;

8.4.10. DEALLOCATE DESCRIPTOR

DEALLOCATE DESCRIPTORE= ALLOCATE DESCRIPTORE Al2&l| &&=l M&Xto M 22| E sHA|
st AM25tE 220|C) ©F o] 282 ANSI EFR 9] Dynamic SQL 2 2H0f| BF AF2&h 4= QIC,

DEALLOCATE DESCRIPTORS M & L2 Ct3 1} &r}.

EJ[:H
® T H

deallocate__descriptor_statement

—»(EXEC SQL)—»(DEALLOCATE)—»(DESCRIPTORH descriptor__name }—»
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o 1NHNRA

THA oY
descriptor_name MESXIO| O|E0| XAE SAE H4e £= 2XE S HA|SHT}
SAE W= CHAR* E= CHAR ARRAY Bt § =X 28 S A& = U=
EfQl 22 of0f MAE|0f RAO0{OF SHCL,

M & Xt= ALLOCATE DESCRIPTORE Salf 0|0| &g &E|0f A0{0F L}, Xt
Mgt L &2 “8.3.3. DESCRIPTOR 0| "2 &t stCl,

o O A

CHS 2 DEALLOCATE DESCRIPTORE AH235}= 0f 0| Cf.

EXEC SQL DEALLOCATE DESSCRIPTOR *input_descriptor”®;

8.4.11. DECLARE CURSOR
DECLARE CURSOR=HME MASH I AFES
Cursor)& Mg = QUCH HME e I
o} A ZA| 7 OF LY.

| 272 A2 A3 2 JHs 7 AM(Scrollable
4 OF 5tM, SELECT 2%&

Dynamic SQL &0l T gt HAM QI HR0l= =& 0| §(Statement Name) 2t A A ZICEH O|mf 22 Ol &
= PREPAREE &3dli &H[X 0 L0{O0F BtCt,

DECLARE CURSORS| M & Wi &2 CtZ 2t &t
(=3
=

=
® T

declare__cursor_statement

@ CDECLARE)——{ cursor_name }—»

CURSOR @ cursor__specification
SCROLL statement__name

cursor_specification

——{ query__expression }—»

o 1N8RA

— declare_cursor_statement

106 Tibero tbESQL/C QHHA



Iy Hy
N

at_clause =&2 4 O Oo[HH[0|AE HA|lBHT,

Cf O|E{H| O] 2 2] 0] 50|

. AtMet g2 “8.3.1. AT &

cursor_name

SCROLL

cursor_specification

statement_name

— cursor_specification

7Y

qguery_expression

e Of X|
Ct= 2 DECLARE CURSORE A&t of O| Lt

EXEC SQL DECLARE emp_cursorl CURSOR FOR
SELECT EMPNO, ENAME, SALARY FROM EMP;

EXEC SQL DECLARE emp_cursor2 SCROLL CURSOR FOR
SELECT EMPNO, ENAME, SALARY FROM EMP;

EXEC SQL DECLARE dyn_cursor CURSOR FOR dyn_stmt;

8.4.12. DECLARE DATABASE

DECLARE DATABASE= H|O[EHH|O|AE MAHAS If AtESt=

=+O| T}

o2 7§ LIO|EH| O] & HE 3 ALE S I 24242 £ 2 HIO|EH|0[ A2 0| F2 2 22| & L. DECLARE

DATABASEZ M1 5t O O|E{H| O] A9| O|§& CONNECT =&

22t 2230 Bl 4 ULh

L

DECLARE DATABASES| M| & Li &2 CtZ 2} &t

= B
® T H
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declare_database__statement

—»(EXEC SQL}—{DECLARE}—{ database_name }—{DATABASE)—»

o 1NHRA

ML My

database_name A HO|EH[O|A O|F = B Al StCt.
o O A|

CHS 2 DECLARE DATABASES AMZ 6t 0 O|C},
EXEC SQL DECLARE D1 DATABASE;

EXEC SQL CONNECT :user_pass AT D1;

8.4.13. DECLARE STATEMENT

DECLARE STATEMENT= SQL 2 &0|Lt PL/SQL =& = identifierZ X[H 57| ?{a A

00
_O'L
rr
M0
°
o

DECLARE STATEMENTS| M & L2 LS ZC

-

(=3
=

=
e

declare__statement__statement

-

EXEC SQL \\DECLARE>—-{ statement_name }—-@TATEMENT}—»

o TAHRA

FHRL My

at_clause =2 A4 OOo|EHH 0| AS HA|SHH,
CIOIE{H|O] A0 O] § 2 HE BAIE = UL, HIO|E{H| 0] A9 O| §O| M &
B SAE HLE HAE £5 UCH AME LIS 831 AT 28 HIE
Ct.

statement_name ZH|E 2O O| &2 YA|SHC}, 0] Mf o] 0| &2 identifierE AFEE 4= UL,

o O A

C}S 2 DECLARE STATEMENTZS A+ 5t 0§ 0| Cf.
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EXEC SQL DECLARE exp_stmt STATEMENT;
EXEC SQL PREPARE exp_stmt FROM :query_stmt;

8.4.14. DELETE

DELETEE= HIO|& £= ROUM ZERE &

g
ok
R
=
0l
_O,ﬂ
rr
HO
0z
o
o

-

DELETES| M2 LI 2 Ct3 2 &Lt

o =H
DELETES| 28 0fl C 5t XtAl & LI & 2 "Tibero SQL & X QHHA"E &I ST}
o 54
DELETEE AHE5tH ™, i 40| &= H0| 2 £+= RO CH &t DELETE Z4A SR g 21

ANY TABLE A/ A 3 & 2-10 A0{OF StCt

Q7{L} DELETE

o 1N A
THaA o3
FOR QU Hi Y H4o S AF2E AR FOR E S 0| 25101 DELETES A& st
U HiE Ho 7|8 FE 4 Qo
FOR ZEO| 2otz UX| Lt At ujE ol 7|7t = v #H49 3
712t 3™, s € ®Aof Cf 5to{ DELETEE & & StCt.
CURRENT OF DELETEE HAM2 & AMES = QULCHL EM HMIL ItE|7|l = ZRE &
| 5t2d ™ WHERE =0 CURRENT OF2 {Al 0|28 Z&HA|ZICE o|uf A
M= =5 QUX| 2OtOoF StCt,
o O A

CS 2 DELETEE AtE35HE of 0|t

EXEC SQL DELETE FROM EMP;

EXEC SQL DELETE FROM EMP WHERE EMPNO = :empno;

EXEC SQL FOR :count DELETE FROM EMP

WHERE EMPNO = :-empno_arr;

EXEC SQL DELETE FROM EMP

WHERE CURRENT OF emp_cursor;
2o oo M & 4 AUS0| DELETE 2 &2 EXEC SQLE A|ZH8tChE 7
ol 21t A A Ct2X| ot

AE MelstH, detHel sQL =
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8.4.15. DESCRIBE

DESCRIBEE EAE H40ol M&XIE 27|38 I AF25tE 2&0|C} 0] 20| = Dynamic SQL 2%
O] ArEX| =0, AFEE 22X 2 02| PREPAREE Solf &=H|al OfF §tCt,

DESCRIBES| M| F LI 2 Ch3 2t &Lt
&

—_
o

describe__statement

—»(EXEC SQL}—{DESCRIBE

BIND VARIABLES FOR

statement_name }—>

SELECT LIST FOR

INTO descriptor_name }—»

o 1M A
THE2L =1
BIND VARIABLES FOR [YE2 2 MEE= SAE HALO MsAtE X7|3t514, HiQI = H 45 HiQl
g 5t7| 2lsf AHE O
O # 22 YAISHA| &%2M SELECT LIST FOR7} C| Z E0|C}

SELECT LIST FOR SELECT = &2| SELECT 2|2 EQ HEE flet M=%t

StA| b= 8% 7= aL0lCh

iy
dl

7| sttt B A

statement_name AMZ2E BEO 0|58 HAISICH AI2E 29| 0|E2 0|0| PREPARESE &
off =H|=[0] RUO{0F Bt
descriptor_name MEXIO 0| 20| MEE SAE H4 F= 2XE S HA|H
2 AE He = CHARY £= CHAR ARRAY EfRl S =AIE 2 MEE 4+ U
Etel 22 ofn| M1 =0] QU0{0F Bt

M & Xt= ALLOCATE DESCRIPTORE S35l 0|0 &&= 0 QL0{0F BtC}. X}
Mst Ll &2 “8.3.3. DESCRIPTOR 0| £"g &t 35t}

o O A

CH= 2 DESCRIBEE At&5t= 0f| 0|t
EXEC SQL PREPARE pstmt FROM :query_string;

EXEC SQL DECLARE emp_csr
FOR SELECT empno, ename, sal, comm FROM emp
WHERE deptno = :dept_no;
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EXEC SQL DESCRIBE BIND VARIABLES FOR pstmt
INTO bind_desccriptor;

EXEC SQL OPEN emp_csr
USING bind_desccriptor;

EXEC SQL DESCRIBE SELECT LIST FOR pstmt
INTO select_desccriptor;

EXEC SQL FETCH emp_csr
INTO select_desccriptor;

8.4.16. DESCRIBE DESCRIPTOR
DESCRIBE DESCRIPTORE M &X[0j| 3AE #H 40
A

2 ANSI Et@! 9| Dynamic SQL = &of 2t

DESCRIBE DESCRIPTORS| M & L &2 Ct2 1 Lt
EH
=]

=
e

ansi_describe__statement

—»CEXEC SQL)——CDESCRIBE) I statement_name

FHR My
INPUT MEXI7E 2i2im 53 S0 o= 20| AFSEX| X BHCt H2ko| Tt stnd

7| 2Zk2 INPUTO| LY.

-~
i ok
ol

tO4, tbESQL/C 2H0| 24 2|0l A A}

K7 HROIE B 40 2he MY o1

& UES Bk,

t

ro

ol
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FY2L

M

OUTPUT

MaX7F L= £ 50 o= 2o AF=2EX| XY $tot, M Eko| Jhs5tH
7| 2Zk2 INPUTO| LY.

AEXTEHIRIE 40| MHE Sl thESQL/C 2H0| 22127} SAI5HH A
ZHE 42t 2ol M EFC| OB (metadata)E &Qlst L, MEstHES & & AU

statement_name

SQL

descriptor_name

MEXte O| S0l M e T LAE Hey = ZAIE S AT,

SAE M4 = CHAR* £= CHAR ARRAY Etel § ZXtE S M Ee + U=
Etel2 = ofn| M0 U0 OF STt

M & Xt= ALLOCATE DESCRIPTORE
Mt 22 “8.3.3. DESCRIPTOR 0| E"& & 15t}

o Of X

C}S S DESCRIBE DESCRIPTORE AM23}= of 0| L},
EXEC SQL DESCRIBE INPUT S USING DESCRIPTOR *input_descriptor”®;

EXEC SQL DESCRIBE OUTPUT S USING DESCRIPTOR F“output_descriptor”;

8.4.17. ENABLE THREADS

ENABLE THREADS= HE| AY EE AFESH| MO BFEA S &£ 00} 5t

SHA| pdl HAHAE UH S A8 87 0 2{7F 2 shet

ENABLE THREADS?2| M| & L &2 CtZ2t 2t
o =
enable__threads_statement

%XEC SQID—»CENABL@—{I’H READS>—>

o O A|

C2 2 ENABLE THREADSE At2351= 0f 0|},

EXEC SQL ENABLE THREADS;
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8.4.18. EXECUTE

EXECUTE<= Dynamic SQL &2 A&l & I AtEst= S&0|LC.

EXECUTES A & LI &2 Ct=2t 2Lt

=N
® T H

execute_statement

EXEC SQL ~ EXECUTE

:host__variable

o 1NRA

— execute_statement

FH22

uy

for_clause

for_clauseE A23 EXECUTES £ & 345 X|HE 4 QUCH XhA|
22 “8.3.2. FOR &"g &1 5iCt,

statement_name

USING using_param_clause

psm_statement

— using_param_clause
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THaA o

identifier U HeE T oot AEXto|Ct

:host_variable U HeF A GOt (E H4o V4= St O| 401, Z=H|E &
Lol et = H42 7 4=2F Z0tof etrt

indicator KA Xt H+E AL O ALS ST

e Of K|
Ct=S 2 EXECUTEE AHE3ste 0f o|Ct.
EXEC SQL EXECUTE sqgl_stmt;

EXEC SQL EXECUTE sqgl_stmt USING :empno, :deptno;

EXEC SQL FOR :count EXECUTE sqgl_stmt
USING :empno_arr INDICATOR :empno_arr_ind;

8.4.19. EXECUTE DESCRIPTOR

EXECUTE DESCRIPTOR= Dynamic SQL =& &S Ad e I AtE5t= =&O0|C}. &, 0 2% 2 ANSI E}
2| Dynamic SQL = &0 2+ AtEe 4= U LY,

EXECUTE DESCRIPTORS M & L E2 Ct=2F &Lt
o =H

ansi__execute_statement

—»(EXEC SQL)——CEXECUTE) I statement_name

[—{ ansi_using_and_.into__clause }—»
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ansi_using_and__into__clause

1—@ ~< ~ (DESCRIPTOR)——{ descriptor__name }—f
1—@ < ,‘(\DESCRIPTORD—-{ descriptor__name }—f
o 1NHRA

— ansi_execute_statement

FHe2 Mg

for_clause for_clauseE At EXECUTESE s & 24+ E X F e & UL XM SHLE 2
“8.3.2. FOR "2 &1},

statement_name M=Xt2 O| B0l MEE 2AE HL £= =XtE = B At
SAE W4E CHAR £ CHAR ARRAY EIY) § 2X12 S M A& 4 & Ef
U222 M=X0|F§2 ZAIE 2 74X 11 AOC{OF Bt

— ansi_using_and_into_clause

FHe2 My

USING U SAE HO| HEE JHA L Y= MsXE AFEai0F 2 B2 A GO

INTO =g s 20 EF U2 71D US ER AEY MsXE BAl B

SQL J|Z ESQL Z2 1o s2d 2 et 7[RIE2 SEet on|= it

descriptor_name  |AM&Xt2 O|F0| MEE 2 AE B K= ZXE S GAIBC

o
oln
Ho
bl
ne
mjo
A
0
ok
4>
$0
rr
m

2 = CHAR* &= CHAR ARRAY E}
o= ofn| MAE0f RUL0{OF Bt

o O A

C}2 2 EXECUTE DESCRIPTORE AH23t= 0f 0| Cf.

EXEC SQL EXECUTE S USING DESCRIPTOR "input_desc"
INTO DESCRIPTOR "output_desc"®;
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8.4.20. EXECUTE ... END-EXEC

EXECUTE ... END-EXECE= PL/SQL 222 &l | Ar2s5ts E&0|Ct.

EXECUTE ... END-EXECQ| M & L 82 Ct2 1} 2o},
o =

execute__psm__statement

—»CEXEC SQL}—»QEXECUTE) I pl_sql_block }—»CEND{XEC)—»

o TARA

— execute_psm_statement

T2 b
at_clause =2 A e Oo|HH 0| AS HA| ST,
HOIE{H| 0| A2 O|F 2 &Y BANEY == 11, 4O[EHH| 0] A2 O] FO| MZ
HZAE HLE BAEY = UCH XM SHLHE 2 “8.3.1. AT 2" &6t
Ct.
pl_sql_block AHEXH7F 29 8 PL/ISQL blockS AHS SHCY, |
o Of A

CHHS 2 EXECUTE ... END-EXECE AME35tE of o Ct,

EXEC SQL EXECUTE
DECLARE
empnum NUMBER(4) ;
BEGIN
empnum := 1356;
INSERT INTO EMP ( EMPNUM ) VALUES (empnum);
END;
END-EXEC;

EXEC SQL EXECUTE
BEGIN
UPDATE EMP SET
EMPNAME = :hv_empname;
SALARY = :hv_salary;
WHERE
EMPNUM = :hv_empnum;
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END;
END-EXEC;

8.4.21. EXECUTE IMMEDIATE

EXECUTE IMMEDIATE= Dynamic SQL =&

—_
o
F

= THISHA| &

0 HE Al

00

e Sl Y SQL =& 2 U HaeTF LEE X FOtOF Lt
EXECUTE IMMEDIATES| M £ LH &2 Ct= 1} 2L,
o =
execute__immediate__statement
@ /EXECUTEMMMEDIATE :host variable

\

el —
Ol et O

itera

o 1NN A
THaL MY
:host_variable 4 st Dynamic SQL 2&2 SAE H4E ALES ATt
string literal Al ZEE X 2leHE S ALZal HA|SHC
'literal Al ZEE EXE S ALSal HAl St
o Of X|
CtE 2 EXECUTE IMMEDIATEE At&3ste= 0Ot
EXEC SQL EXECUTE IMMEDIATE :sql_stmt;
EXEC SQL EXECUTE IMMEDIATE
*SELECT EMPNO, ENAME, SALARY FROM EMP";
FETCH= AMZL S 7127|212 U= 2R HIO|HE A4 2 I AtEot= =&0|C} O] 28 S ALSE
M S HLZ2 HE HS-EAMEE & ULCL HIE HFE M ER 0 7 2R HIOIHE SA0 &
2 5 UL
FETCHS| M & Lf &2 Ct3 2t 2Lt
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(=3
=

=
®

fetch__statement

EXEC SQL FETCH cursor_name '—»
\—{ fetch_type_ clause }—j

[ fetch target |
INTO/ | fetch_target |

)

e

usl NG}»(DESCRIPTORH descriptor__name

fetch_type_clause

J

~ NEXT e

PRIOR /

FIRST o

LAST /

HELEL

CURRENT /

%BSOLUTE}——{ position_clause }—/
\CRELATIVEH position__clause }—/

fetch_ target

identifier

:host__variable

e 1HRA

— fetch_statement

THRA =k
for_clause A Y HLE AL E I for_clauseS AFEdl SA0 12 229
N8 XY = AULL

>

for_clauseZt Z &= UX| &LAHLYE, for_claused| X|FHE= 29 i
JbUE Ul E H4o Y| EC AW HIE Hao Y0 E ERE Qe

Ct. Xt 8t LI 82 “8.3.2. FOR &S &t 15t
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FY2L

fetch_type clause

cursor_name

fetch_target

USING DESCRIPTOR

descriptor_name

SAE HA = CHAR* IE= CHAR ARRAY EHQ £ 2XA1E S M & E 4
Ues Bt 22 oA MAE 0] QLO{OF SHCY,

M&XH= ALLOCATE DESCRIPTORE S35l o|0| €& &/0of Q10{0f &t
Ct. Xt B LH 22 “8.3.3. DESCRIPTOR 0| £ & 1 3tC}.

— fetch_type clause

THL oy

NEXT A AHMIEIMEZ| L A 222l HE 20| AM A S St PRIOR
=M 0} giCjO|Ct (Y 2k Tts)

PRIOR M AHMIE 727 1 Y= 2R O|F 20| UM AE SHCE NEXT
=441} gtojo| .

FIRST M X Z0 !X et 220 HMAE SHE} LAST =4 2} HiCj O

LAST O OpX|2hof| @ X[ 220 WM AZ S FIRST 344 1 HhCHO| Cf .

CURRENT AR 220 WM AE BT}

ABSOLUTE position_clause

A 22 SO0|M position_clauseH M| 0| AN AE SO,

RELATIVE position_clause

S HMZE 71271 2 Y= 222 THS position_clausetH M off 9| x| &
220 HMAE O

position_clause2| Z{0| S2tH FHA 7t x| AX[0|M L2 2 0| S 6t
Ct. O|& S0of x| HAM 7t 8HM 2LE Jt2|7|2 =0, 'FETCH
RELATIVE -3'2 A THLHH HM = 5HM 2R E J+2[7| A =t

— fetch_target

EVT-RS My
identifier =5 He-E oot AEXto|Tt
:host_variable £ HLE BASICH £ Hao = StLt o[ 40|12, ZHIE 2&
o 212 £ E SELECT 2|2 EQ9| ZE 7|42 s of stCt
indicator KAX HEE BAY @ ALZ SO
o Of A|
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ChE2 FETCHE A&t o Of T

EXEC SQL FETCH emp_cursor INTO :zempno, :ename, :salary;

EXEC SQL FETCH emp_cursor

INTO :-empno,

ename:ename_ind, :salary:salary_ind;

EXEC SQL FOR :count FETCH emp_cursor

INTO -empno_arr,

-ename_arr, :salary_arr;

8.4.23. FETCH DESCRIPTOR

FETCHDESCRIPTORE HMIZIE A 7I2|7| 2 Uy = 2R ULIO|HE A = I At
ot Heo| sY5HA &St O] &2 ANSI EtR! 2] Dynamic SQL &= &0i BF

FETCH DESCRIPTOR2| M & L &= Ct5 1t ZCt.

=]
o T H

ansi_fetch__statement

EXEC SQL FETCH cursor_name '—»
1—{ fetch_type_clause }—f

(INTO < - @ESCRlPTOR}——{ descriptor_name }—»

o 1R A
TdRAe Moy
for_clause A Y HSE ASE I for_clauseS AHEdl SA0 el 229
N8 NEe + ULt

for_clauseZt Z&E|0] UAKX| EAHLL, for_clausel| X|EE 22
7t LS Y Hao 37| ECH M Y Hao AT|NUHE 2RE
o

|:'|_:|
C. XtM Bt LI 22 “8.3.2. FOR &S & 135t}

fetch_type clause

FETCHZ| fetch_type_clause2} & 5tCt.

cursor_name

AMO 0|55 BAIEE AEE HM = =

—AL

2= #{A{0]0{0} B,

sSQL

7|Z ESQL ZEO# IS 2 ad s Rt 7|/ EE SE¢ o0l = glrth

descriptor_name

MEXte 0| 50| M EeE TLE Hay = ZAE S AT,
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Fyes T

o
oin
Mo
Pl
1%
mjo
A
02
et
+

= CHAR* == CHAR ARRAY E}
Z 0|0 MAx|0f QLO{0F SiCt,

[m
T

M&Xt= ALLOCATE DESCRIPTORE Safl 0|A] &2E|0f QL0{Of &t
Ct XtMI 8t L§ 8 2 “8.3.3. DESCRIPTOR 0| £"8 & 11 8tC.

o Of X

CtE 2 FETCH DESCRIPTORE At&ste= 0 O,

EXEC SQL FETCH C1 INTO DESCRIPTOR T“output descriptor”;

8.4.24. GET DESCRIPTOR

GET DESCRIPTORE X|H &t M&Xtof
ANSI Et+2! 2] Dynamic SQL = &0f 2+ A}

o0 >x
ol
4> ol

-

GET DESCRIPTORS| M & L1 &2 Ct=1 &Lt
EH
=

—_
o

get__descriptor_statement

@ @—{DESCRIPTOR}—-{ descriptor_name }—»

VALUEH value get_item__clause

(N
=/

get__item__clause

host__variable e
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item_name

J

~ TYPE

LENGTH

\

INDICATOR

DATA

B e

-~ CHARACTER_SET_NAM

/
o

“—~( PRECISION )
SCALE =
"> NULLABLE )
o 1HRA
— get_descriptor_statement
T2 4y
for_clause Q3 Y H4S AL S I for_clauseS AFES] SA0] 28 22
o+ XNEY &+ UL

for_clauseZt E &0 QUX| ALY, for_claused| X|HE 2229 74
St USE g H4o AV ECH AW MG HEo 3V|MHE ZRE

A
an
=Lt At B L 2 “8.3.2. FOR Z"& &1 gtCt,

descriptor_name

MEXte| 0| 50| MyE = LE Ha

rr

ZAIE S A S

SAE H A= CHAR* £= CHAR ARRAY EHQ £ 22X 8 K&
St 4 Q= EIRIS 2 o|0| M0 QI0{OF SHCY,

M &Xt= ALLOCATE DESCRIPTORE S35l o|O| &% & 0] 2A0{0f
L KA S L 2 2 “8.3.3. DESCRIPTOR 0| 2"g &1 6tC},

VALUE value

get_item_clause

count

g FABiCt
NEEHSAE AL N4S LI B2 AN+ B NI A
E #4E FA BT
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— value

FH22

:host_variable

integer

— get_item_clause

ML oY
:host_variable N =S S SAE HL-E BAISHTH
item_name WS 7t E A A == BAIS

— item_name
TMA oY
TYPE HOolH 2l EfY S 7t 2 0 AL e mf AR STt
LENGTH Hio|E{o =[O Z0|E 7t 20k e i AbZ ekt
INDICATOR Ol O|E HAEE XAIX} 262 7H 2 0 A & I At etCt
DATA HOlY €t2 7I 20Xt & I AFE SOt

CHARACTER_SET_NAME

ORIt MEE Z-e EXMES 7P 20Xt & [ AFE Sttt

OCTET_LENGTH

Cio[E 20| & Byte T = EHitalf 7H9q 2 DA} & T AFETHEL

RETURNED_LENGTH

FETCHE 2 I 4|2 2ots HI0|H 20|18 7IM Xt & o A

et

RETURNED_OCTET_LENGTH

FETCHE € Of &M= 0= HO|E| Z0|E Byte TH? 2 Hital
7P 2 DX g I AFE S

PRECISION BHOI2 O|O|E Q] HUEE It I X} & W AFEEHCY.

SCALE 2HoL2 HIO|E Q] AAHY S Tt 2 1At & [ AtESHCY.

NULLABLE ol = ZEHO| OO|E{7F NULLO| & 4= U =X HEE L0 Xt & Iff At
235t
— O] gt0o] 10|™, aliE ZH = NULL 2 7HE = QUCH
— O] gtol00|™, sHEH HEH 2 NULLZIS 7HE 4 & = 7|0| AHLENOT

NULL M &*EZHE 74X 11 Jq= HEHO|C}
NAME e ZEQ O|§2 70X & I AFE STt
o O |

CH=2 GET DESCRIPTORE AHE St 0Of O[T,

EXEC SQL GET DESCRIPTOR "input_descriptor™ :input_count = COUNT;
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8.4.25. INSERT

INSERTE B0l 2 E& ROl 298 MQUE O AHB3Hs 2FOICH MA| ZE = U2 L0 HOIHE
AeIgt 4 9UCH INSERTS AFSE I, 912 W42 Y WA S AR 45 AUSH, XAIX HAE )
AFSE 4 QICh B IR E Cl0E 9 28 AR NE NFE 4 E U1, $YAAE S0 NFE 4
= QUCh REO|E 0| 85ts PP RS A 22 2EI}H0| 20| Lt RO AR EC,

INSERTS| M & L E2 32 2Lt

=3
=

°
Mo

INSERTS| 28 0f Ch 8 XtM| & LI € 2 "Tibero SQL & X QLY M"E &I SHCL,

3

=

1=

Am

INSERTS Arﬁﬁr 2™, INSERTS| i & Ef| 0] & £ = FOl i 5t INSERT ZHA| S3 S 27 Lt INSERT
ANY TABLE A| &8 E4 2 2010 Ql0{0F St

o 1NN A
ML My
FOR U Ui Y Ho B AHEE AR FOR A S 0| 2510] A& O o[ K 2] 7i
+E Xge 4+ ALt
FOR HO| Z&E|0{ YK UL FOR HOIAM X Fe 7|7 U2 Y tH 4
O 7|2t 3AH, MA HiE 0 N EE Cfo|e 7t HIO| 20 &I=ICt
o O A|

CHE 2 INSERTE AMS st o O[Tt

EXEC SQL INSERT INTO EMP VALUES (34, “James®, 45000, “NewYork®);

EXEC SQL INSERT INTO EMP (EMPNO, ENAME)
VALUES (:empno, :ename);

EXEC SQL FOR :count INSERT INTO EMP (EMPNO, ENAME)
VALUES (:empno_arr, :-ename_arr :-ename_arr_ind);

EXEC SQL INSERT INTO HIGH_EMP
SELECT * FROM EMP WHERE SALARY > 50000;

2o oo A & £ USO| INSERT 282 EXEC SQLE A|ZSHHE A S M| 2|5HH, YHEM Ol SQL &
ol EHI A CHEX| e4Ct,
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8.4.26. LOB CLOSE

LOB CLOSE= OPEN &l LOB AtE0| 2t & Z0tF7] 2loll AL 3= =& 0[Ct o|n] Eel LOBOi| tH 3l
T CHAl 2O g A2 o2 7t WS, E 5 AFE KO Q8 25| 7] X0 COMMIT O] it Z20 =
Ofl 21 7} 444 BHC.

LOB CLOSES| M & L§ 82 Chant 2ot

(=3
=

=
®

lob__close__statement

EXEC SQL LOB CLOSE}-{ lob_src }—»

lob__src

A~

o 18R

— lob_close_statement

THRA oY
at_clause =2 A4 OO H 0| AE HA[SHCY
Ho|EHHo|A2 O|F S AF BAE = U4, HO|E{H| 0] A2| O] FO| XM e
SAE HAE HAY 2T QUCH XM B 82 “8.3.1. AT Z'2 &5t
lob_src Of 40| 2| = CH 83 A& 9| OIO|E 2 LOB X|A| X} 8 4~0| Ct
— lob_src
THRL uy
:host_variable AHEE LOB XA X H 4~ & HA| ST,
o O A
CHS2 LOB CLOSEE A& 35t of ot
EXEC SQL LOB CLOSE :lob_loc;
8.4.27. LOB CREATE TEMPORARY
LOB CREATE TEMPORARY £ temporary LOBS M 35}17| Q5 AtE3st= 230]|Ct,
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LOB CREATE TEMPORARY2| M £ L &2 Ct= 2t & L.
EH
=]

=
e

lob__close__statement

EXEC SQL @——@_OSE}-{ lob_src }—»

lob__src

o TAHRA

— lob_create_temp_statement

ML ML
at_clause oS AL OIEHO|AE T ATt

Cfl O|E{H| O] A 2] O] F0| %

£E2 82 “8.3.1.ATH"E %
lob_src CH &0l =l= CtHEE &Y HIO|E{ 2 LOB X|A| Xt B 40|t
— lob_src
THRA 49
:host_variable ALEe LOB X|A[ X H & HA| BTt
o Of Al

CH= 2 LOB CREATE TEMPORARY S AF&35t= 0f 0| C

EXEC SQL LOB CREATE TEMPORARY :lob_loc;

8.4.28. LOB DESCRIBE

LOB DESCRIBE= CH &

Al HolH EfRe £ 3 2ot I AASst=

ZH %
READE & &5ty © HIHE AtESHY| AshM i8S AAME 2l HO|E 2] 20

AR,

LOB DESCRIBE2| M| £ L 2 Tt &L

=N
® T H
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lob__describe__statement

EXEC SQL

j

@{DESCRlBE}-{ lob_src }—»

]

at__clause

lob_src

:host__variable

|

lob__attribute

LENGTH

fetch__target

identifier

-host__variable

— lob_describe_statement

e 1HRA

T2 A

at_clause =& A4 OO H 0| AE HA[SHCY
ClOlE{H| Ol A2 O| 5 &Y AL == A1, OIO[E{H|0] A 2] 0| FO| HFE
SAEHSE FAY £ QO XML E2 “8.3.1. AT 2" 15Tt

lob_src S48 2oLg A0 &= S A F 2l CIO|E{ 2] LOB A[A| X} #H 4=0]C,

lob_attribute 2 U EF AMIE OolH EtfY e £dS XF et

fetch_target 22 Ao oy Etel 40| X&E Ha0o|Ct,

— lob_src
FHRL My
::host_variable AtEE LOB X|A| A H £~ 5 HA| BT

— lob_attribute

FHRL

My

LENGTH LOB2| Z0|E Y X}
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— fetch_target

FHRL 4y
identifier 20| gt2 Bol2 SAE HAKE ZE() U0l AISE & Tt
‘host_variable 40| gt= Hor8 = AE HeE HA[ST
indicator KA Xt HLE HA S I AHSSHCE
o Of X|

CH=2 2 LOB DESCRIBEES At&35t= 0f 0| Tt

ClobLocator *clob;
unsigned int clob_len;

EXEC SQL ALLOCATE :clob;
EXEC SQL SELECT clob_col INTO :clob FROM CLOB_TABLE WHERE num_col = 1;

EXEC SQL LOB DESCRIBE :clob GET LENGTH INTO :clob_len;

8.4.29. LOB FREE TEMPORARY

LOB FREE TEMPORARY = ‘d‘d &l temporary LOBO|| & & O 22| & 5 & 5t7| {5 Af
Ct.

ol
ol
rr
M0
0
o

LOB FREE TEMPORARY2| M & L 22 51} &t

=N
® T H

lob__free _temp__statement

EXEC SQL LOB FREE TEMPORARY)—-{ lob_src }—»

lob__src

o 1N A

— lob_free_temp_statement

FHRL My
at_clause oS A HO|EHHO|AE T ALt
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Iy E

ClO|E{H| Ol A2 O| 2 AT BAL == UL, OO|E{H| 0| A2 O] EO| X FE
SAE HEZ A £ QYO XA B LHE2 “8.3.1. AT 2" F 11 BtCt.
lob_src CH &0l =l = CHEE A HIO|E{ 2 LOB X|A| X} B4 40|t
— lob_src
THA Ay
‘host_variable A2 LOB X|A| Xt H4+E HA| S,
o Of A

CH2 2 LOB FREE TEMPORARY S AME35t= Of 0| CF,

EXEC SQL LOB FREE TEMPORARY :lob_loc;

8.4.30. LOB OPEN

LOB OPENS LOBO|L} BFILEES € 7| ?lsll AtEst= E&0|Ct LOB OPEN &% 0| 20| READ ONLYS
Soll 97| EEE, WRITEONLYE Solfl X7 ZEEE ABE £ QUL XK L™ J| 242 2 274X

ocE 2s ABE 4 2

LOB OPENQ| M| £ LI 2 Ct3 2t &Lt

=N
® T H

lob__open__statement

lob_src

o 1N A

‘ READ l ONLY '
READ WRITE

— lob_open_statement

ML 4y
at_clause =S A HO|EH O AF HA[SHC

HMI8Zt thESQL/C & 129



Iy E

- o
SAE HLE HAE &5 QUCH KA

CIO[E{H| O] A2 O| 52 HE BANE & %LT'_, I11|0|EW1I0|’\°I OI% I
o

_(3!
:‘E
I'IO
o
CA)
H
a
[l
o |
o
kEl
o
_‘,_‘_

lob_src £4 S HotS YO == S A2 HO|E 2] LOB A[A| A} ¥ 4=0|C}.
— lob_src
THRA 49
::host_variable A< LOB X|A[ X H & HA|etCt.
o Of Al

Ct=2 LOB OPENE At&st= of| 0|t

EXEC SQL LOB OPEN :lob_src;

8.4.31. LOB READ

LOB READ= LOB X[A[X}2F 72| 7| 0 U= /X o CH S A

= = &O[Cf

LOB READS| M & L E2 Ctsdt 2Lt
EH
=

—_
®

lob__read__statement

Ol HIO|H 2l L E= 8

—»GROI\D——{ lob_src I

G0

lob_buffer
1{MTH}{LENGTH}»{ lob_buflen }-j

lob_amount
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lob__offset

host__variable

lob__buffer

lob__buflen

o 1M A

-

— lob_read_statement

TFH2L oy

at_clause oS AL HOIEHHO|AE T ALt
CIOIE MOl A2 O| & AF BAY &= AL, 4l0|EfH|0] 22| O| FO| M &=
SAEHSE GAY £ Ot XM B LHE 2 “8.3.1. AT Z"8 I StCt

lob_amount o= U EF AAMI S Hlole 2 20| S Alettt HOJE & 810 2 Fo= &
H=Z 2{0{ = 40|77t 7|F &Lt (0~2GB)

lob_src Hd2 Hol= 0| Hl= tHEF I Cf|0|& 2 LOB X[ Al A} 40|},

lob_offset EZ AMIE HOIEE Y| A& XS BAlIST.

lob_buffer e AAME HOIHE 20 2 If AEL HIHS| 0| F= BAletch HEHEZ

AEE M 22| = b2 2EE 0 UA0{OF Bt

lob_buflen EF AAHSE CIOIHE 210 = HIHO 20| & HAISCH o 2o A= ZO|

oH=2 2t 8l =C. (0~2GB)
— lob_amount
THEEA Ay

‘host_variable

Ch 2 MM B CIO[ES ZOIS YO ZE SAE HAE HA

— lob_offset

FHe2

:host_variable

o
SEHAMYA UOIHE 7| NHE AAXE ¢h22 4= 2L2EHe

i
0F
Rl

— lob_buffer
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THL MY
:host_variable CHEZ HAMEO HOIHE 2 S I AEE HIEQ O|ES G2 ZE 4= TAE
HeE HAISH
— lob_buflen
EVTEYN My
:host_variable CHE2F A EUCER ZLESAE

SO HO|H & 810 = I AtSE HIHS 20|
St

o O A|

t= off O| Tt

OII

C=2 LOB READE AME
ClobLocator *clob;
unsigned int read_amt;

unsigned char buffer[26];

EXEC SQL ALLOCATE :clob;

EXEC SQL SELECT clob_col INTO :clob FROM CLOB_TABLE WHERE num_col = 1;

read_amt = 25;

EXEC SQL LOB READ :read_amt FROM :clob
INTO :buffer WITH LENGTH :read_amt;

8.4.32. LOB WRITE

LOB WRITEE= LOB XA X7} 7HE| 7| = A X0 BAIE s S LHEO 27 S S If AtESt= =FOIT.

LOB WRITES| M F &2 Ch5at £

= HH
® T H
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lob__write__statement

EXECSQL

lob__amount
[

FIRST

WRWE
APPEND

—»GROM}——{ lob_buffer I
L(WITFD—»Q.ENGTI—D——{ lob_buflen

7

lob__dest
)

lob__dest
o 1H8RA

— lob_write_statement

T2 A

at_clause =& A4 HO|EHH 0| AE HA[SHCY
ClO|E{H|O| A2 O| 2 AT WAL = UL, OO|E{H| 0| A 2] O] FO| X FE
SAEHSE FAY £ QO XML E 2 “8.3.1. AT 2" it

APPEND M XL Sh= LE0] o|0] = LOB C|O|E{ 2 7h& OtX|2tof s &ICt O] B
of 29 offset0| == A< of2f7t L st

FIRST 22 M S COIHE HH H2Z LIF0M £ B2 W H 200 ol Bel= =2
2 M50 & HA S

NEXT 22 A4S OOIHE X H2Z LIF0{M & B 47| Al Ztet LOBO| Al &
oA e 0 e mf HA|SHCL

LAST 22 AHE COIHE HH H2Z LM £ B2 0Nz 2 LHEY F
< GAleCt

MI8Z thESQL/IC 27 133



?ggﬁ\_ MO

ONE 2 21 HEO A= WE0| A1 ot= MA LISL B

= o =
FolCh 27| 58 S A LIS X XF3tX &= FF Ol 40| 7| 2440l

]
=

0

o
I
qr
2
|¥
>~

-

lob_amount HEZF AXME HOIE 2] Z0|E BAIBCL HIOIE 27| 7t Al 20 =, &
2 24717t 4 Ho|E el 20|17t 7[FE T (0~2GB)

lob_buffer MI7AHE S WE0| S0 U= HIEHE HA B
lob_buflen MIITt AHE sHS LHE0| &0 U= HIEH S| ZO0|E B A|BHCE (0~2GB)
lob_dest M7 A E LOB XA XHE HA|BHCE
lob_offset M7 A E A X E BAISHT
— lob_dest

THRA MY
:host_variable LOB XA X7t M & El ¥ ~5 H A ST

o Of X

CH22 LOB WRITES AF235HE 0f 0|},

BlobLocator *blob;

unsigned int blob_len, offset;
unsigned char buffer[MAXBUFLEN];
FILE *fp;

EXEC SQL ALLOCATE :blob;

EXEC SQL INSERT INTO BLOB_TABLE VALUES (empty blob())
RETURNING blob_col INTO :blob;

fp = fopen((const char *)"test_blob.jpeg", (const char *)"r'");
fseek(fp, OL, SEEK_END);
blob_len = (unsigned int)ftell(fp);

fseek(fp, OL, SEEK_SET);

write_amt = MAXBUFLEN;

fread((void *)buffer, (size_t)write_amt, (size_t)l, fp);
offset = 1;

EXEC SQL LOB WRITE FIRST :write_amt FROM :buffer
WITH LENGTH :write_amt INTO :blob AT :offset;
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8.4.33. OPEN

OPEN2 HME &€ O
5HH, SELECT 2t

HME = A2 SAO| H2E SELECT 2 &0| A =M, AM = Hof ZFO0| ghetet Aol MY XM=
ol Qx| 2LE Jt2|ZICH HM = SELECT 2 &2} ¢ 2t%| 7| £ 51X B+ Dynamic SQL 2 &1} ¢ 2| 7|

T et

OPENQ| M & L &2 Ct3 2t 2Lt
o =

open__statement

@ (OPENH cursor__name }—»

normal_using_ clause
ansi__using_and_into_clause

normal_using__clause

using__param__clause I
7 j

o/
usl N(D—»QDESCRIPTOFD——{ descriptor__name

ansi_using_and__into__clause

L@ <DESCRIPTOR>——{ descriptor__name }j
1—@ (DESCRIPTORD—-{ descriptor__name }—f

o 1NHRA

— open_statement
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FY2L

for_clause

dd ghs Sl 5 X ek XM et L 82 “8.3.2. FOR Z"& & 1 otC,

cursor_name

normal_using_clause UHIY © 2 AL25t= OPEN &2 HEjo|C}.
ansi_using_and_into_clause [0|0] F2o[& M&XHE 0| &StCt. ANSI B+l 2] Dynamic SQL = ZH0i| 2t
AtEE T
— normal_using_clause
ETEPN My
USING FH A7t Dynamic SQL =21

LECT 20| o/ #140] BT A4S NP 4 UL U2 B4 2

U LB ABE £ Yo

using_param_clause

USING DESCRIPTOR

descriptor_name

SAE #H4E CHAR* £ CHAR ARRAY EfYl § BEXAE S N &E
Ae EtA S Z o|n| M E[0f L0{OF BHCt,
M&Xt= ALLOCATE DESCRIPTORE Sall 0|A| &Y=0f QL0{OF &t

— ansi_using_and_into_clause

TR My

USING QA2 SAE 40| HEILXTEH NEX HAT BRE Z20 ALS
=13

INTO 83 SAE 40| HEIt HFE MSX HAT WRE B0 AS
=13

sQL J1Z ESQLZZ @ WO 25 S I Y EE S 0| = gt

descriptor_name

SAE #H 4= CHARY = CHAR ARRAY EHRl & XM 2 M &8
A= EfL 22 o|n] MAE[0] QUO{0F STt
M &A= ALLOCATE DESCRIPTORE &3l 0|A| &Y=0f QL0{OF &t

e Of X|

CHS2 OPENS AtEst= Of O|
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EXEC SQL OPEN emp_cursor;
EXEC SQL OPEN emp_cursor USING :empno;

EXEC SQL FOR :count OPEN emp_cursor
USING :empno INDICATOR :empno_ind;

8.4.34. PREPARE

PREPAREE Dynamic SQL 2&2 &TH|& 1 ALZ
3 M2 AlHED, 0| 20| DECLARE CURSOR = EXECUTEO| Al &t

PREPARES| M & L&
EH
=

=
e

prepare_statement

EXEC SQL <PREPARE>——{ statement__name }—»

—{FROM

host__variable I

string literal

select_statement

execute__dml_statement

ot= g0l =HIE S
g

o 1N A
TMA oYy
statement_name =H|IE e SQL =& O|E2 BAlStCt.
FROM FROM & H o= &H| & Dynamlc SQL 2&0| 2C}. SQL 2& AHA 7t 8 &
T QOMN,SOL =& =AE e METSAE HEJ 2 & QO

SELECT =&0|2tH =& XA 7t & 4 UL

:host_variable

Dynamic SQL =&= M&et 2 LAE H4S A
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FHRL My

string literal Dynamic SQL =& & LIEtL = ZAIE & QA SOt

select_statement SELECT & Xtx| & YA|StCt.

execute_dml_statement |& & & INSERT, UPDATE, DELETE &% A& £ Y A| &Lt

o O |
Ct2 2 PREPAREE AMZ35HE O 0| Y.

EXEC SQL PREPARE emp_stmt FROM :sql_stmt;

EXEC SQL PREPARE emp_stmt
FROM “UPDATE EMP SET SALARY = SALARY * 1.05%;

EXEC SQL PREPARE emp_stmt FROM
SELECT EMPNO, ENAME, SALARY FROM EMP WHERE DEPTNO = :deptno;

8.4.35. ROLLBACK

ROLLBACK2 & o1&l SQl ERHMM S

olr

P

rir
Ho

Susin ANE DE B2 34 0 AL

o]

S
=}
=

SHE S QUL

ROLLBACKS| M| & L &2 Ct2 1t ZLCt
[=3]
=

—_
®

rollback__statement

EXEC SQL ROLLBACK

RELEASE

TO I savepoint__name
SAVEPOINT

savepoint_name

Alof CO|EHO|A2te HES B8 ok U2H, D] €& NEHINA 7=
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4

70

— rollback_statement

ra =) )
KO %0 g
K [E) <M N
o ol K0 0
o ifd] i
o KO |__|_ N:._
o1 o o+ ol
<l . = 3
5\ o = |
= = __o|_
T < b B ol
ﬂ_.._l i J— |
5 o R I
° % [ K
- = O__._._ v
o+ K
—% 00 K1 o o
OM == OI_ I_I__I __O._ -
H ol of o ._.._.A I_Lr_
= go o
oz N jid -
< S L)
5o U iy M o o3
zn O o o o &
S  rr U pay e RO U
= o oMo ROR
[T el 0 o KX
5 5 X |m|® | |% . |@E
hay 5T fal H ol | m@ 0 | &/ o
TR TR RS ____wﬂ &< 5
"z <k | <] | RO WH o =
AW o B F AR R0 | EF o
o orouw w | | & | 0K 80 | mu M
g0 (k0 o K[| K [ Ul | RO | = @l | IR N
W |k T o ~|H (US| I A
o
g
T
W < o
() - +—
Hl o ) o £
R A.Ua v | < o o
0 | © x | Y g &
< | O w X >
| & |z 2|5 B
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Of| Of .

—

[

uy

ArE St

o

=

ROLLBACK

o

[—

identifier

FH22

EXEC SQL ROLLBACK;
EXEC SQL ROLLBACK TO SAVEPOINT spl;
EXEC SQL ROLLBACK WORK RELEASE;

— savepoint_name

oHs
SAVEPOINTS| Al £ Li

SAVEPOINT

o O A|

8.4.36. SAVEPOINT



savepoint__statement

EXEC SQL

(SAVEPOINTH savepoint__name }—»

o 1NHRA
THRL oY
at_clause =&2 A E O O|EHH 0| A HA| ST,
HO|EHO|AC Ol &Y WA £~ UL, O|O|E{H| 0| 22| O| FO| M &
El SAE HEE HAE £ QUL XA THLIE 2 “8.3.1. AT 272 &t
C}.
savepoint_name A HEE F 0|FS HAletct.
o O A
CtS 2 SAVEPOINTE AESHE Of|O| T,
EXEC SQL SAVEPOINT spi;
8.4.37. SELECT
SELECT= H|O| & £= ®Oll ticlf 22 E sdstl, o E st 21U 2R ZHOIHE &3 H0
X &g i AHZSstE =&0|C0t
SELECTS| M| # Lf &2 CtS 2t 2Lt
o =
SELECTS| 20| i &+ XtA| St LI €2 "Tibero SQL & X HHNM"E &0 5tC},
o ST
SELECT &2 AtEdll 2o & s#ol7| YaliM= ti4a HO| S0 Cf $ SELECT Z4A| S3#0| QYAHLL
SELECT ANY TABLE A|AHEl HSHS 210 QU0{0F gt}
o TAHRA
TMRA oY
INTO 2ol Ao AHO| J4+= INTO HO| £t &3 H49| 7 =2 Z-0t0f SHCt
INTO 2Oll= XIAIXt H,ob 81 S22 HE HLE ASE = ULCHL EH Hpe =
B AZEHPO0|HU = 25 H| Y H40]0{0f 51H, O] 5 JIHX| 7t M 2 4]
o AS 4+ UL
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Fyes 4y

WHERE WHERE Z0|l= 3 H4E £atet o QT o|mf X|A| Xt ¥H 2 3HH AHEE
4 QCH SELECT & UM E U= bl HaE ALSE 4 QlCt
HAVING HAVING 20| = 3 H4-E 2 ete o QUCH XIAIXFH S 2 Q13 v H 42}
ZHHE L 22 WHERE & 3} S 5tCt
o O Xl

CHE 2 SELECTE At&35t= of 0| Lt

EXEC SQL SELECT EMPNO, ENAME, SALARY
INTO :empno, :ename, :salary FROM EMP;

EXEC SQL SELECT EMPNO, ENAME, DNAME
INTO :empno_arr, :-ename_arr :ename_arr_ind, :dname_arr
FROM EMP E, DEPT D
WHERE E.DEPTNO = D.DEPTNO AND E.DEPTNO = :deptno;

2o oo & 4 AS0| SELECT 2X2 INTO 2 M 2|5tH, Yut™ol sQL 229 21t I A Cf
2X| gt

8.4.38. SET DESCRIPTOR

SET DESCRIPTORE= AFEAL7L i Hsl{OF & Y2 & X F et Ms A0 7| Fot= 0|t AAEA= O] 2
&= Sall HIOIE| gfo|LtElofE gtel 20l S5 AFe 4 ULt H, 0] &2 ANSI E+R| 2| Dynamic SQL
=0 AEE = UL

SET DESCRIPTORS| M & L &2 Ct=2t ZLC.

=N
® T H

set_descriptor__statement

—»@ @—{DESCRIPTOR}—{ descriptor__name }—»

VALU EH value set_item__clause

g
o/
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set_item__clause

< - I item__name }——@—-{ host__var }—»

o 18R

i~

— set_descriptor_statement

FHRL =k

for_clause gt= 25 X[FBth XHM B L E 2 “8.3.2. FOR 2”2 & ettt

descriptor_name MEXto O| 0| M HE 2AE He = ZAE S AISHCT
SAE H4E= CHAR* E= CHAR ARRAY EHY S 2X1E S M &St 4
U= EtRL 22 0|A] MAL| 0| J0{OF St}
MEX= ALLOCATE DESCRIPTORE S3lf o|o| &&E0f Ql0{of gt
C. XtM| St L§ 22 “8.3.3. DESCRIPTOR 0| 2"g & 15t}

VALUE value T HY £ SAE HQIX] HASHC

set_item_clause £ SAE HLO YEE Y SHY| Ao A =5t

COUNT E8H SAE HLO| W& Hot 7| |5 M=etrt

count EH SAE HALO I+ 5 202 SAE HEE HASHCH

— set_item_clause

TEaA o2

REF INDICATOR, DATA, RETURNED_ LENGTH &5& X|&& Mgt ALE
S UA=II/ER, S22 HE|H S 2o AHE ST
SAE #HRO| ZO| Ot SAE #H 4 XA & X|H5tH, GET DESCRIP
TOR &S Itz A 5K Lot FETCHSH £ X ™= sH=9| ZHo| X|
HE SAE W20 S0{ZHC

item_name GET DESCRIPTORZ} Sl 5}t

host_var EH SAE HLO 4 YHE HOLE SAE HLE X[FSTh

o O |

CtS 2 SET DESCRIPTORE A5t Of O| T

EXEC SQL SET DESCRIPTOR “output_descriptor® VALUE :occurs

TYPE = LENGTH :len;

i type,
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8.4.39. TYPE

TYPES ASXI7E X Z 3 CIO|Ef EFUS 9% CIOIE EFQO 2 XIF e 0) AFRSH: 2 0|Ch TYPE 23
2 SHM BAE W40 EIUS ARV RIH S EI O 2 HASO] S E 4 UCH TYPE 282 ALS
5t7] 2Isi41 AFR X7} XI5 O O|Ef EtRI0| TYPE 25 0| BHEA| 41150 9L0f Bhrt

TYPES| M5 LI &2 Ct51t 2L
(=3
=

=
®

type__statement

—»(EXEC SQQ——CI’YPE}——{ type_name }—»@——{ ext_datatype I

type_name

ext_datatype
STRING -
VARRAW
LONG )}~ VARRAW
VARCHAR
VARCHAR2
\><LONG>—><VARCHAR>—/

LONG RAW
CHARZ

length

length_size

reference
REFERENCE
o 1NHRA

— type_statement
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FY2L

;|

x
o

type_name

o
AERIZE X et Bl o[ & EtRl ol O] & A THE.

ext_datatype

AEXEIF XY S O O|H EFQl S HAISHCE

—

length OlolE el 27|15 B Al B

reference EQIH B2 = AtES Aol X| X[ FEHCY
— type_name

THL oy

identifier Q£ HOolH Et =

N
= Ol ™o AAEXIF X[ F et oH EtY

— ext_datatype

FHRL =L
STRING STRING El S x| & etct,
VARRAW VARRAW EtQl & X|H Strt,

LONG VARRAW

LONG VARRAW E}Q!| S X|H st}

VARCHAR VARCHAR Ef2| S X|d stCt,
VARCHAR2 VARCHAR?2 Etg| & X| ™ StCt.
RAW RAW EfQl S XA stct,

LONG VARCHAR

LONG VARCHAR El2| 2 X| & Btr},

LONG RAW

LONG RAW E}! 2 X|H §trt,

CHARZ

CHARZ EfQl = X g3t}

o O A|

Cf

ajo
rlo

struct example_s {

short len;

char data[2000];

}:

SHEPE-E

typedef struct example_s example_t
EXEC SQL TYPE example t 1S VARRAW(2000);
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8.4.40. UPDATE

UPDATEE BIO|2 Fi= ROl 22 248 24T 1 ASsts 2FOICHL YU HY £ M ZH 3
BNS AU S UCL SRS AT O Y HAR Y HAE ABE S5 YOH, NN HLE B

UPDATES| M L &2

Ct=1t 2Lt

o =
UPDATES| 20| Cf 8+ X}AM| Bt LH 22 "Tibero SQL & =X QHLHAM"S Et D otC},
e S
UPDATES AtEdH AME +5HHM, Y HIO| 2 = FOll CHe UPDATE 2 S3H S ZHLE UP
DATE ANY TABLE A| A8 S S JHA 11 Q0| 0F SHCY,
o 1NN A
TR uy
SET SET Zof /& i Ha4TF 280 JCHH, WHERE = Of NS
37|9 &= g H 4Tt g0 OF StCt
WHERE WHERE Z0f & 8ig W4T T3HE[0f JUCHH, SET ZEo | &2
37|19 &= g H 4Tt k[0 OF StCt
UPDATE &S HA & AHE & ULCH X HMIL 7t2|7| = 2
of A& Zt2 A ASH ™ WHERE 20| CURRENT OF2t A 0| S =2 &
ANZICH HAME AtEste{™ HM = 00| @2 U= AEfO|0{OF FHCt,
FOR QU HIE HAE ALS S I FOR E 2 0| 8510 4 oI 7 4+E X
qg 4+ UL
FOR HO| Z&E|0| UK UL FOR HO|A X FEH /47 U i E H 4
o 37| ECt ACtH, ™A HH Y #H 40 X ZE OO|E 0 Cisto] HAS &3
shC},
o O|A|
CIS 2 UPDATEE AFE35HE o oL}

EXEC SQL UPDATE EMP SET SALARY

EXEC SQL UPDATE EMP SET SALARY
WHERE DEPTNO =

:deptno;

EXEC SQL FOR :count UPDATE EMP
SET SALARY = SALARY *

ratio_

SALARY * 1.05;

SALARY * :ratio

arr
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WHERE DEPTNO = :deptno_arr;

EXEC SQL UPDATE EMP SET SALARY = SALARY * 1.05
WHERE CURRENT OF emp_cursor;

19| oflofl A & 4~ AS0| UPDATE 2Z2 EXEC SQLZ A|ZSHCHE A S X 2| 5HH, A HHE 0l SQL &
o] 21t 3 A CtEX| 4ot

S

8.4.41. VAR
VARE 5§53 SAE H49| UO|E EIY S AFEXAIE A Yot UO|E EIY2ZE X FE I A&t =80
Ct. X| g st X} ob= HIO|E{ 7} SAE Ha4ZE HEEA| ML 0] QLO{OF StCY,
VARS| N £ Lf &2 Ct3 2t 2Lt
o =

var_statement

EXEC SQL @ var_name }—»@——{ ext_datatype I

var_name

ext_datatype
%ONG}{VARCHA@—/
RAW
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length

— var_statement

PV RS =L

t

o
rr
fol
[>
Im
T
>
mn
08
=
o
nl

var_name Ol O|E Et S X ZStXt

ext_datatype AEXL X EE OIOlH EFY S Al

length HIO|E{Q 27| E Al ST},
— var_name
TMRA Moy
dentifier ClOJE EFQIS XIH5tH 2 SAE H4S WAIGHCE YIS A| VAR 22 0| H
ol A5 W42 NYE HAYS AL OF BiTt

— ext_datatype

FHRL oYy
STRING STRING EI 2 X|H EHCt
VARRAW VARRAW E} & x| &t

LONG VARRAW

LONG VARRAW E}| = X[ Btrt,

VARCHAR VARCHAR Ef2| S x| strt.
VARCHAR2 VARCHAR?2 EIQ| S X| & &HCt.
RAW RAW EtQl 2 X|H stct,

LONG VARCHAR

LONG RAW LONG RAW EIRl 2 X|Hstct
CHARZ CHARZ EtQ 2 X|H &t
— length
ML oY
length_size Hlole Eflel 37| X|F ettt
o O A
CHS 2 VARE ArE35t= Of| O| .
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EXEC SQL BEGIN DECLARE SECTION;
char buffer[100];
EXEC SQL VAR buffer IS RAW(100);
EXEC SQL END DECLARE SECTION;

8.4.42. WHENEVER

WHENEVER= thESQL/C =& = x|
= M I AtEstE =HO|CH 2 ISt o e &0l UMNAYE 2RI le BRA0YH E=

7h et 32Tt 9L,

|
o
e mjo
= =
0%
ol
o rir
H1
91)!
2
i)
0z
08
i=)
mII
0=
patll

oY 12
Sl

WHENEVER &9 21} H&|
< M 7HX| O| .. oKX 2 S HO|
= 2 724 0| OfX| 2tk 0|},

WHENEVERS| M & L &2 Ct= 1t &L
o =
whenever_statement_c

—»(EXEC SQL}»CWHENEVE@——{ condition H condition_action_c }—»

condition

e —
SQLWARNING

condition_action_c

CONTINUE e
@ CONTINUE
@ BREAK
®

o

0x
FO
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— whenever_statement_c

ML Ay
condition oLt B4 E= 2 227 U= 52 02 &&= AT,
condition_action_c o 2 &2to| i3S 4% 1ol mE thx YHS HA[SC

— condition
TMNRA Ay
SQLERROR ol 217t &4 5+ H SO| L},
SQLWARNING Z17t st Z 0|0
NOT FOUND Ho| At 2RIt UL AHME Aol 2 22Tt 04 gle A0l
T=
NOTFOUND

— condition_action_c
TNRA Ay
CONTINUE Ch= 2RI FH Z2 08 S A& T Bto)
DO CONTINUE Z = Lo A{ CONTINUEE & & st
DO BREAK FIZ Ol BREAKE A A SHC},
DO do_stmt CZzfd AN =2 Zpdetolg] XME| 2&= ettt
STOP SN EHMME Etotn T2 WS FKX[SHCH
GOTO label o & labelO| A= X2 2 0| S5t Z 208 = A Bt

o O X

Ct= 2 WHENEVERE A8 35t= 0f 0| C
EXEC SQL WHENEVER NOT FOUND DO BREAK;
EXEC SQL WHENEVER SQLERROR DO sql_error();

EXEC SQL WHENEVER SQLWARNING GOTO handle_warning;
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9.1.

9.2.

HMloZt tbESQL/C =2|&H e M

m]

0z
el

= YOlM=thESQL/IC Z2|HIIAUH E SHAZ I A8 4 U= S0 tisl

ix

FC}

thESQL/C T2l TR SMS 2| U S SAY 1 Z2|HTHUR 7t £7HH0I 7|52 286l
= MF57| el M ALBEICH
T2\ OIUR S AF8 Sl H, TS 20| Y et

[0dl 9.1] tbESQL/C Z2|H ! AlsH

tbpc testl.tbc

(9]

? Ol E 28 tbpc REEIE|IE Soll Z2|A A S stA| €Lt 'testl.tbc'= ZE|HIUS dd S i It
2o O|FO|t}. Ze|ALUS e If O Tt S| ZHZAHT} " the'd 75 zgxr% Gt A Sl =
P95t} ‘testl.thc= thESQL/COIM M| S3ts = 2=

Ao
SlAIY e 28 S0M 542 0|52 d&E + A= A2 INAME 6H—PE.-_50| Ct.

H ' —

[H

T2t INAMES 8 EohA] 210, THE1F 20| ALSsl = 92| o2t St 2| & Z=rt.

tbpc INAME=testl.tbc

CtS2 INAMEXZ} INCLUDE &M 2 AHE St of| o] Cf.
[0l 9.2] tbESQL/C =2|Zm2{2| FMS AlZst =2|Z e A3

tbpc testl.tbc INCLUDE=/home/tibero/include

2|9 of = thESQL/COIAM X &35t= =2
AME='2 M 2tst o~ QIC} INCLUDE &M
of AKX s 22 ZelAnY S 43 [

Ao M 270 i AFETH Ao|Th M A E3X0l 'IN
2 'testl.tbc' QO M At E ZHE |Include I 0] 2+ C|E{ g
f ol & 2l ofA = Ct h2tA O|# Include It S

0

= L
= B2 E X ol & W Ar8st= &H0|C

A 28 ordolLt =20 W7o
SATFHELL OH XM E 58S XF5HA]
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OE:

il

|
H

H|
0

i
m}

t# 0| A INAMEO| LtE}S

gel, 7

| 40| H8EICt INAMES| E 2= 2 M1

g

7+ BEx 2ol x|

4 orCt.

HEA
= o

4 o217t

ZEXIZF UEE

EEEEL

M
=

2 $TB_HOME/client/confi

1y op e

A
=

&7

7| 2% 2 Z thpe.cfg2te=

—
[

tbESQL/COl| A

ol X=X

g

ol

e E

4 S ™ thpc

(]
LS

Ct=2 thpc.cfg

$TB_HOME/demo/chb/new_src/0V

#INCLUDE
INCLUDE
DYNAMIC

$TB_HOME/cl

lude

inc

t/

1en

ANSI

=
=

|.

|

g MM = stLte

4 9lch B M

oll
!

2

A

M
~

A & E A0l T sl 5

= 0|89

{2 Ol O MR #

o
3

Rl

A1
o

00

[}

—_

od

UL}, I of 2 X[ 2t

I ALE S

5]

o2 dd

ol
0

0

ol

tH, tbpc.cfg THY 2 Al

Ao

ol g x|

configl.cfg

tbpc testl.tbc CONFIG
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922 HH ZEZE

tbESQL/C Z2|H I 582 88 ZEZENM X ZE & X AUCL

3 ZEZENM= SN E2 EHE 5

iz
mjo
>
02l
ot
P
£0
n

[OPTION_NAME=value]

EE

ChS

rlo
[H

=2
=

II:I

EoM Z2|dudde] 58S XFstks of ol

tbpc testl.tbc CHAR_MAP=STRING SELECT_ERROR=NO

9.23. ZE M LT

Z20Y RO E Z2HOYY SL4S NYT 4 ULk

Ol WS TRAHMAS HHSHE S50 SMES LB LA B [ FB5H AISE 4 UCH E8 2HH
ROl wpet e 4 Qs 2R Zolo| MBHOR olF PY TEEEUN LS NYE 4 s BRIt
UCLOI2E Z2 BT HYS ASE 45 YN Z2IY YRolM SHS NPT 4+ 5 Uk,

ZEOY R Zeldneie sUS AgE o & 7tX| Fola g2 ZEOY WM Xget =
de=cZzefd oo Ho| e Heo g Helets M5 Fastts 20|t 5, EXEC TIBERO
OPTION2Z Z2 3 | 20| & M g2 22 T2 WM 1 2% 0/ F0| Lt2& thESQL/IC X0

ot F &S nlEch

of

1]
min
=

CS1 2ot

EXEC TIBERO OPTION (HOLD_CURSOR=NO);

. /* o] FEAAE ouE ¢ TEIHY Ao ol AuHE I IF HHlde FHIA
I E tbESQL/CS HOLD CURSOR &4%t2 Noojt}. =
EXEC TIBERO OPTION (HOLD_CURSOR=YES);
. /* o] FEAE ouE ¢ TEIHY Ao ol AuTE 1 IF HHlde FHIA

ZE tbESQL/CS HOLD_CURSOR A %ke YESo|t}. */
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9.3. thbESQL/C Z2|HujYe| SM 2=

= 20| M= TiberoO| M M S35t ZE|HATUY 58S Lufsl =22 AHeHC}

CS2 thESQL Ze[H oY 58S et 5 50|

M oY

CHAR_MAP =Xt Hi &€ (Character Array)2 SAE HaZ A I HeE S2U4E HEA
MEXE X|Fetot.

CLOSE_ON_COMMIT |[AHB& I HME & AQITJIE XYt

CODE A 7|2 MXE|st Ydsl= 23 mdo Z=E X[Fetrt.

CONFIG FHO| 7|5 2tE 4T Tt £ XIF et

CPOOL Connection Pool 7| 5 AHE{ & & X|F &t

CPP_SUFFIX WY e = C++ Z 1 Y 0| F2 SuffixE X|F etrt

DEF_SQLCODE SQLCODE {32 E Mg ARITIE X Fstrt.

DEFINE directives Mx{2| & & tf HRet0|F== X|Fetot.

DYNAMIC Dynamic SQL =&2| Et S K| etCt.

END_OF FETCH END-OF-FETCH &&0f| Ci 3t SQLCODE #t= X| & gHet.

ERROR_CODE ESQL O Z2|AH O[440{| A BLO| AtEE|= 3742 ol 2 Z =& Tibero2t Oracle
S0 o= Ao =2 AFZEX| XYt

HOLD_CURSOR HAMILEel 2 HM §EE RAS ARATE ATt

INAME Zo|Hutd s AAE oYl o|FS XIF o

INCLUDE #include It S| ZZE X|H ot

INSERT_NO_DATA_ER |INSERT, SELECT A[0f = NO_DATA_FOUND 7|s& A< ARl X & X

ROR getot.

LINES CHZA g ?sh#line Y2 £ R E XY et

MODE Z2 0| MEMFE 2 2 Tibero2| G4 S S AQIVEOILIH ANSI2| 7| &S
O£ AQIJHE X Tt

ONAME &5 ot o o|F& A|F ettt

ORACA ORACA 74| A8 O F & X|F et

PARSE MM E 2 = oo LHES o= HRAVA| ot e ARIVHE A F et
C},

PREFETCH ZE2OYMO S M2 Adt BN 2RE 0|2 7EH S K| X F ot

RELEASE_CURSOR  |HA 7t ol = AM 2O s | & & X|Fetct

SELECT_ERROR FOIZ ~ EOH 2 2RI ANE LSS O O|H E YHAZ ATt o
FE XYttt
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= k]
SQLCHECK SQL =&9 LIS o= HRATK| AAte ARITHE X[ F oot
SQLERRD_INIT ZEESQL 2% 48 ™0 SQLERRD[2] 2t8| 7|3} Of £ & x| StCt.
STMT_CACHE Dynamic SQL = &0l Ci 3l cache sizeE x| StCt.
SYS_INCLUDE MR E &M AAZSE AAH o0 U A2 E XFetrt
THREADS HE| A =S XNHY AQTHE XF et
TYPE_CODE Dynamic SQL = &2 YH 45 AtEst= W S X[ F et
UNSAFE_NULL KA RF LT QI0 = NULL €42 51 A QRITHE X F Bt
USERID SQLCHECK7} SEMANTICSS Z X FE S M Mo H<&st7] 5 AR
A2 E XF et
WORDSIZE MYE= 2ot od S AHEE £ &2 WORDSIZES X SHot
9.3.1. CHAR_MAP
CHAR_MAP:= At HIEE EAE HL2 AL If He S74HE HEA M SX £ X Este 80|
7| 2%t2 CHARZO| L},
CHAR_MAP2| M| & L &2 Ct3 1t 2t

(=3
=

—_
[

CHAR_MAP={VARCHAR2 | CHARZ | STRING | CHARF}

2 A HIE S SAE HAE AEE I 2 52 2 Null-terminated2} Blank-padded?| o £
LIEHEH O[Tt Null-terminated= & | O 0| &1 2] OFX|2H0fl NULLE AH7F &) &l = 2 S &5t Blank-
padded= & A| H|O|E{ 2| OFX| 2} O| 20| H= S7t5 HIZI2 2 A f= A S L,

CHAR_MAP Null-terminated 0{% Blank-padded 0{%*

VARCHAR2 X 0]

CHARF X @]

CHARZ o O

STRING o X

CHARF= VARCHAR2%2t 5 SHX|BF O O|Ef XtA|ZF NULLR! A A| IOl H= S7ts BlIZte = &

SX 1 I = Ect.
o X|H HA
BHMY OY, YY TETE TR YR
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9.3.2. CLOSE_ON_COMMIT

CLOSE_ON_COMMITZ Bl & i AME &= A7t OfLH
Ct.

I
e
A
)
mjo
sy
o
N
M
>
o
_Ol
rr
Ijo
rx
©

CLOSE_ON_COMMITS| M| & W &2 Ct51t £

(=3
=

—_
o

CLOSE_ON_COMMIT={YES | NO}

85 MY

YES EXEC SQL COMMITES A e mfj s F ESHMMO0| ME2|&[= St S U
HAME XS 2 E=Ct

NO EXEC SQL CLOSE cursor_name2 A8 M AFEX7L AN Bl HME &
Otof BtCt. (7| =gk

9.3.3. CODE

CODE= HAM2|7|2 A et dd&l= 20t ool TEE XFsts &MO0|H

CODES| M5 LH &2 L5t ZLt

=3
=

=
® T

CODE={C | CPP}

s T
c Za|Zmeels Cc ZEE MATICH (7 23
cPP =3\ ARl Crr BES MBS

9.3.4. CONFIG

CONFIGE 50| 7|52 &34d M s X Yst= 80|
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CONFIG2| M & L &2 Ct22F &t
o =

CONFI1G=Filename

= oy

filename =M0| 7| EE etE 4™ Tt o 0|2 HA| LY.

7| 2g+2 $TB_HOME/client/config C| 2 E{ 2| 9| tbpc.cfg IH O] Tt

o X|F A

Ny T2

9.3.5. CPOOL

CPOOLZ O| ZMoj met, =2|Zude] A8 & 7|sS AMEotHL AAESHX| =5 HFot= HEet
IEE Hdst= M0
CPOOLS M2 i 22 CtS 1t ZLt.
o 7

CPOOL={YES | NO}

85 MY

YES connection pooling= X| & §tCt.

NO CtE connection pooling &M &2 Z2|ZH Ut 0 2o FA[ECEH (7124t
o XAE HAa

sAdE MY, BE I8 E

9.3.6. CPP_SUFFIX

CPP_SUFFIX &4 2 CODE=CPP 50| X|J &[0 J= Il 4 d&=C++ L 0| &§ &
S Agst= sd0[Ch

CPP_SUFFIXS| M F &2 tt5at £

(=3
=

=
®

off 04 = SUFFIX
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CPP_SUFFIX=Ffilename_extension

Ct= = CPP_SUFFIXQ| 2t=0f Cf st AHo|Ct,

a2 4y
filename_extension 0| & E0{ CPP_SUFFIX=cpp %= CPP_SUFFIX=ccO|Ct. (7| 22t &)
o XY Fa
HY ZEZE
9.3.7. DEF_SQLCODE
DEF _SQLCODE:= Z2|AntY & MME T =0 SQLCODEIAZE E&& QXS X HSt= SMO0|
Ct.
DEF_SQLCODES| M| £ L &2 Cr3 1} 2L},
[ ] _E_’:Iizl-|
DEF_SQLCODE={YES | NO}
a5 My
YES SQLCODE M3 2 & ZE&A|ZICH,
NO SQLCODE A Z & ESAZ|X] Z=LCt (Z1=4)
o X EFa
sSEdE oy, B8 ZEZE
o AHEH
DEF_SQLCODEE 'YES'E A& stH C} EJt Y E T
#define SQLCODE sqlca.sqlcode
2| 9| sqglca.sqlcode= SQL 2&o| £8 A1t E LIEILY = AEH 8 40]C},
sglca.sglcodeE AtE35H7| RIS = LtE2 | T Y S UK E ArEdl ol s 2RO &
DO F7tol OF 3Lt BHF O] & ZHA| - S StLt2t e ol of T off A F| X| & =CHH, tbESQL/C

=20YS TAHTYE 0f o|2{7} LML
- mEaw e

#include <sglca.h>
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CE

=

EIE
= ——

EXEC SQL INCLUDE SQLCA
9.3.8. DEFINE
DEFINE 22 MMeE & ZRStOfI = O|F2 X|Fsts= =M0|Ct
DEFINES| M 2 L 82 LSt &Lt
o =
DEFINE=name
Ct= 2 DEFINES| &=0f Ci gt AHO| LY,
s oYy
name Ol HEHM M2 T E LYo directivesOl CHaH A 2|alf =LCt.
o X|F FAL
Y ZEZE
9.3.9. DYNAMIC
DYNAMIC Dynamic SQL =&2| EtQl 2 X|dst= SM0|Ct.
DYNAMICS| M| F Lf &2 CHS 1t 2Lt
o =
DYNAMIC={ANSI | 1SO | TIBERO | ORACLE}
s oYy
ANSI ANSI Etl o] & SQLE AtEstT = XY StCt. o] &M 40| A FEUS F
< Tibero Et@| 2] & SQLE AtEotH Ze|AotU2{oM 25 o2 & 2
StCt.
ISO ANSI2} &2 A1 E 2=}
TIBERO Tibero Et 2] & SQLE AHSst= 5 X|FSICt (Z1 2%k
O] M Zto| X HEYS ZAR ANSI EfQ ol X SQLE AF25HH =Z2|H o}
QLM B 0oz S 2 SOt
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= oy

ORACLE TIBEROZI €2 Z 1 E Z=Ct

ANSI Et 2} 1SO Ef 2 AN = S 0| 2t 6| Y X[ St =5 TIBERO EF] ¥t ORACLE BRI T
=& g 0| ZHCt Dynamic SQL &= &0l Cf 8t AtA| S L§ & 2 “M| 6 Dynamic SQL'E &1t

9.3.10. END_OF FETCH

END_OF FETCHE SQL £%H9|

Xgst= 540[L,

4+ & END-OF-FETCH 4

END_OF_FETCHS| M & Wi 22 Ct32t &t

=
® T H

END_OF FETCH={1403 | 100}

&M ALS KOl A

Hh2tst SQLCODE #t2

=) My
1403 MK &S Z 2 14030| SQLCODE 70| EICt. (71237
100 ANSI £ E E£= AM2XHS X|H & 42 1000| SQLCODE %t0| ElCt.

[l

9.3.11. ERROR_CODE

ERROR_CODE+ ESQL Application0| A

0| AR S|

A2 ALESX| X FEHet

e
rr

BE oy RE

Ct=1t 2ot

— No data found: Tibero -9072, Oracle -1403.

el o2 2=

£ Tibero&} Oracle S0 =

— Indicator variable was not specified in INTO clause: Tibero -9094, Oracle -1405.

— Unique Constraint violation:

Tibero -10007, Oracle -1.
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ERROR_CODEZS| AF2% 2 21t 2},
=2
=

=
e

ERROR_CODE={ TIBERO | ORACLE }

= oy
TIBERO Tibero 0|2 Z=E AtESHCE
ORACLE Oracle 0|2 Z=E AtESICL (Z128))

9.3.12. HOLD_CURSOR

HOLD_CURSORE= M7t Bl & HM 2 & 7Xg AUIE NFst= 5M0[0

HOLD_CURSORZ2| M £ L &2 Tt 2Lt
o =

HOLD_CURSOR={YES | NO}

a5 49

YES AMILEE =AM YEE FAIBHC.

NO AMIL el &AM YEE AA e (1=t
o g &

2
Il
[H
Ofu
K
[m

9.3.13. INAME

INAMES Z2|Autd 2 Aldg of & me

=N
® T H

INAME=Fi lename
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CH2 2 INAMES| &=0f Cf et dHo|Ct.

#= T
filename Ze|Hud S A Uiy ool Ol = AIBEL (ZI= gk 8l S)

tbpc INAME=testl.tbc
tbpc testl.tbc
tbpc testl

9.3.14. INCLUDE

INCLUDE=
ol €2 HEE e UK e 8
= L2 S A Fall F0{0F5tH, 1

Io
N

INCLUDES| M| & LHE2 ChS 2t &Lt

(=3
=

—_
o

INCLUDE=pathname

Include It O[ !Xt HZE
O i

A LR AFEE ZES Include

247t 2 St EE} 2t Include I+ O] EXH 5F

a5 A
pathname Include Lt 0| EX45t= CI2E 2| S FAIBHCE (71 28k 8l8)

= ol e m=
HEEd oY, 88 =52 E

9.3.15. INSERT_NO_DATA ERROR

S Xl no data found X 2| =
£ insert, select &

INSERT_NO_DATA_ERRORZ2| A& L{ &

UPDATER} DELETE 20| CHaH A 2+ R 25|11 Q)
2 AME35HE A0 = no datafound XM 2| & & A0

Ct.INSERT_NO_DATA_ERROR

& AKX X Yst= M0

= Chs1h 2t
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(=3
=

=
®

INSERT_NO_DATA_ERROR={YES | NO}

s oY

YES EXEC SQL INSERT, SELECT At& Alof MEHE row7t 2™ NO_DA
TA_FOUNDE Ytatstrt,

NO MENE row?t 810{ &= NO_DATA_FOUND M 2| gl0] ZIA =Tt (7] =2k)

9.3.16. LINES

LINES= CIHZ 2 {5t #line Y2 E Z2|A T ol 21 utdof &3 AKX R E X Hst= M0
C}.
LINESS| M & L &2 Ct= 2t 2Lt
o
LINES={YES | NO}
= oYy
YES #line Y2 E & 5tCt
YESE MFotll Z2|AnYe A o= Yetdo=z ¢ mte)of
#line Y2 E FILEIC) 2t GDB 89 CHZA E2 A2 I ) & np
(YEHH O 2 the I}QY)S FIUSHHA OHA &H S & 4+ ULt
NO #line £ E EHSIX| L =L} (ZI28))

9.3.17. MODE

MODE = tbESQL/C ZZ 10| M 2 2 Tibero2 42 S ZIQIX| OfL|H, ANSIQ| 7| &
N

ZAQIX| & K| Yotz SMO|CE O] FM2 o] 7HX| SM S SHA
2 CLOSE_ON_COMMIT, DYNAMIC, TYPE_CODE 52| &4 2 SHHO|

CHE s XNE8E &5 AL
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MODEQ| M & L2 Ct=S 2t £},

o =

MODE={ANSI | ISO | TIBERO | ORACLE}

= oy

ANSI ANSI EtR o] & SQLE At&stE = XY StCt o] &M 40| A HEUS 4E
S Tibero EfQ!9] & SQLS AtEs0HH Z2|ZA YoM 2 o2 & 2
StCt.

ISO ANSIQ} &2 21 E =0

TIBERO Tibero Et2 2| & SQLE AtEstE=SF K| F BTt (71284)
O] M gto| X HEAUS A2 ANSI EfRIC] 5 SQLS AtEs5HH = 2|AH ot
LM B o2 E LM S}

ORACLE TIBEROZ} &2 A& Z=Ct.

CHE2 MODE 40| X[FE 2o et 285 = M5 s80[Ch

=M ANSI TIBERO
CLOSE_ON_COMMIT |YES NO
DYNAMIC ANSI TIBERO
TYPE_CODE ANSI TIBERO
ANSI= ISO%}, TIBERO= ORACLEZ} S5t 7|58 it

o XM FHA
BAMY O, Y Zg=ZE

9.3.18. ONAME
ONAME2 ZZ|H Oz ZNEZ L= £ 0t 9 0|2 XH5t= SMo|Ct

ONAMES| N7 &2 Ch5t £

(=3
=

=
e

ONAME=Fi lename
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= oy
filename Hot= £ ot Q| 0| F2 HA| it
Cl2at == oY o Fo| M E XD c2 HEECH
o K& A4
AL oY, 33 252 E
ORACA<E= Oracle Communications Area 7+ X4 £ A2 X ({ B E X & 5l= SM0|LC}.

ORACAQ| M £ L 82 Ca 2t &Lt
o =H

ORACA={YES | NO}

= MY
YES = 2 713 Ljof| EXEC SQL INCLUDE ORACALY} #include oraca.h 20| &
X 5+0{ OF SFCt.
NO 7| #gto|Ct.
o X A
AL oY, 33 252 E
9.3.20. PARSE
PARSE= thESQL/C 2&2| LHES ™A 2|e i o H7X| oA e ARIJIE X|Fst= =40|Ct.
PARSES| M & LH 2 Ct3 2t &Lt
o =
PARSE={NONE | PARTIAL | FULL}
= MY
NONE EXEC SQL {BEGIN | END} DECLARE SECTION QH0j| = SAE H4 M
ASI O3 E YHES X2 EHt
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as My

PARTIAL EXEC SQL {BEGIN | END} DECLARE SECTION QH0f| Q/= SAE H4 M
ASlt 2= 032 BHESS Aot
Windows td 2} C++ A{E AtE S M = BHEA| O] gf= AHS 3l OF SHCt

FULL B 2| 7|0 L &= 0] Y= ¢ parser?t EXEC SQL {BEGIN | END} DECLARE
SECTION ¢Qtoi| =2+ ofL| 2t §Hof| MAE HE-S = M 2| E 5t includekl =
ol Yol 32, HEK = XME| S BHot (7124t

o XA EA

08
ol
K
il
|El
(m

PREFETCHE £ & &4

PREFETCH2| N7 L &2 st £
=3
=

=
® T

PREFETCH=i1nteger

= ay

o2l 7t s 222 & ANgett (Z12ak 1)

HEEE oY, 88 =852 E

9.3.22. RELEASE_CURSOR

RELEASE_CURSORZ| M| & L &2 Cts 2 &Lt
o

RELEASE_CURSOR={YES | NO}

RELEASE_CURSOR= M7t &8l & HMO| M & 22| A o5& X Fst= &40t
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85 Ay

YES HM It S| HAM L HEE off Ml St

NO HMIIESH T HMO HEE MR L=t (7123
LIPNFSEFSEn

YT ZEZE Z2UYF

9.3.23. SELECT_ERROR
SELECT_ERROR= 2AE #H4 S22 Qo F0{8 £+ 2 /50 dX =2 HO|E sd et 27t
Ol ol HtetEl AR ol & L A[H ARIIHE X|Fste SMO0|C
SELECT_ERRORS| M & L 2 CtZ 2t &t
o =
SELECT_ERROR={YES | NO}
g5 1
YES O B2 227t EHetE A S 2R ol E Ll AIZICH (Z1 =4k
NO O B2 2RISR 0 o HE WY A FIX| =Lt
o K& FHA
WY ZEZE ZZOHYR
o AEH
CH2 2 tbESQL/C =2 13 9| of|o|C}.
char EMPNO[4];
char PNO[4];
EXEC SQL SELECT EMPNUM, PNUM
INTO :EMPNO, :PNO
FROM WORKS
WHERE EMPNUM = "E3%;
I ool A prek Aol E s3SIt M B2 2R E vheltst= Z9 SELECT_ERROR M0 X E
a0l et CHS 3 200] LiEtLt= Aot Ch2Ct
g5 FE I
YES ERROR_ESQL_TOO_ MANY_ROW_IN_SELECT 0f| 2] 7} 244 Strt,

Mozt thESQL/C =2|ZHmUd S
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a= 21
NO S8E Mo ZIO A BN 2B SAE H40| BYECE o|0f o2 =
M5HA| eech

9.3.24. SQLCHECK

SQLCHECK = thESQL/IC = &2 L& o= HAMA| HAtg AT E X[ g5t 540|Ch

SQLCHECKS| M| & Lj &2 Ctg2t ZC}

= B
® T H

SQLCHECK={SEMANTICS | FULL | SYNTAX}

#= T

SEMANTICS SEMANTICSEZ X|FEM™, =AY = MHO| B LS Al = 8HC}. [ChEtA
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void Test _calll(void)

{
char *conn_str = "tibero/tmax";
int num;
int fact;
EXEC SQL CONNECT :conn_str;
EXEC SQL CREATE OR REPLACE FUNCTION fact(n IN INTEGER) RETURN INTEGER IS
BEGIN
IF (n <= 0) then return 1;
ELSE return n * fact(n - 1);
END IF;
END fact;
END-EXEC;
num = 5;
EXEC SQL CALL fact(:num) INTO :fact;
EXEC SQL COMMIT WORK RELEASE;
}

void Test _call2(void)
{

char *conn_str = "tibero/tmax";
char x[10];
int y;

EXEC SQL CONNECT :conn_str;

EXEC SQL DROP TABLE T1;
EXEC SQL CREATE TABLE T1(x VARCHAR(10)):
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EXEC SQL CREATE OR REPLACE PROCEDURE test_proc(x IN VARCHAR, y IN OUT NUMBER) IS

BEGIN
INSERT INTO T1 VALUES(X);
y = 2;
END;
END-EXEC;

memset(x, 0, sizeof(x));
strcpy(x, "TIBERO™);

EXEC SQL CALL test proc(:x, :Yy);
memset(x, 0, sizeof(x));
EXEC SQL SELECT x INTO :x FROM T1; /* x#-< "TIBERO "7} ¥t} */

EXEC SQL COMMIT WORK RELEASE;

A.2. LlO|E{Hjo| 22| 0| F
" . — — =1
CtS2 OIO[E{H| 0] A2 O| FE AtE 7SI tbESQL/C =213 & 24+d 8k 0f| O] Cf.
void Test_named_database(void)
{
VARCHAR branch[5], postal[10], region[10];
char *user_pass = "tibero/tmax';
EXEC SQL WHENEVER SQLERROR
DO printf('file: %s, line: %d, error: %d\n",
__FILE__, _ LINE__, sglca.sqglcode);
EXEC SQL DECLARE C1 DATABASE;

EXEC SQL CONNECT :user_pass AT C1;

EXEC SQL at C1 DECLARE C1 CURSOR FOR
select * from branch order by branch_cd;

EXEC SQL OPEN C1;
memset(branch.arr, 0, 5);

memset(postal .arr, 0, 10);
memset(region.arr, * ", 10);
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EXEC SQL FETCH C1 INTO :branch, :postal, :region;
memset(branch.arr, 0, 5);

memset(postal .arr, 0, 10);
memset(region.arr, * °, 10);

EXEC SQL FETCH C1 INTO :branch, :postal, :region;

EXEC SQL CLOSE C1;

EXEC SQL AT C1 COMMIT;

A3. LHEE A

ez U Y S AF25H0 tbESQL/IC =2 13 S ZHd 6t 0 0| C}. ClobLocator, BlobLocator 2| A}
i M= esql_lob.h 5| TS HA|5H OF SHCY,

0]

#include <esgl_lob.h>

#define MAXBUFLEN 5000

char *conn_str = "tibero/tmax";
void Test_clob_write(void)

{

ClobLocator *clob;

unsigned int clob_len, write_amt, offset;
unsigned char buffer[MAXBUFLEN];

int i;

EXEC SQL CONNECT :conn_str;

EXEC SQL DROP TABLE CLOB_TABLE;

EXEC SQL WHENEVER SQLERROR
do printf(“error: %d!!I\n", sqlca.sqlcode);

EXEC SQL WHENEVER NOTFOUND
do printf(notfound!!!\n');

EXEC SQL CREATE TABLE CLOB_TABLE (num_col number, clob_col clob);

EXEC SQL INSERT INTO CLOB_TABLE VALUES (1, empty clob());
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EXEC SQL ALLOCATE :clob;

EXEC SQL SELECT clob_col INTO :clob FROM CLOB_TABLE WHERE num_col = 1;

EXEC SQL LOB DESCRIBE :clob GET LENGTH INTO :clob_len;

write_amt = MAXBUFLEN;
offset = clob_len + 1;

for (i O; 1 < MAXBUFLEN; 1 += 25) {
strcpy((char *)(buffer + 1), "abcdefghijklmnopqgrstuvwxy);

EXEC SQL LOB WRITE ONE :write_amt FROM :buffer
WITH LENGTH :write amt INTO :clob AT :offset;

EXEC SQL FREE :clob;

EXEC SQL COMMIT RELEASE;

void Test_clob_read(void)

{

ClobLocator *clob;

unsigned int clob_len, read_amt;

unsigned char buffer[26];

memset(buffer, 0, sizeof(buffer));

EXEC SQL CONNECT :conn_str;

EXEC SQL ALLOCATE :clob;

EXEC SQL SELECT clob_col INTO :clob FROM CLOB_TABLE WHERE num_col = 1;
EXEC SQL LOB DESCRIBE :clob GET LENGTH INTO :clob_len;

read _amt = 25;

EXEC SQL LOB READ :read_amt FROM :clob
INTO :buffer WITH LENGTH :read amt;

EXEC SQL FREE :clob;

EXEC SQL COMMIT RELEASE;
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void Test_blob_write(void)

{
BlobLocator *blob;

unsigned int blob_len, offset;
unsigned char buffer[MAXBUFLEN * 27];
FILE *fp;

memset(buffer, 0, sizeof(buffer));
EXEC SQL CONNECT :conn_str;

EXEC SQL WHENEVER SQLERROR CONTINUE;

EXEC SQL DROP TABLE BLOB_TABLE;

EXEC SQL WHENEVER SQLERROR
do printf(“error: %d!!I\n", sqlca.sqlcode);

EXEC SQL WHENEVER NOTFOUND
do printf(notfound!!!\n');

EXEC SQL CREATE TABLE BLOB_TABLE (blob_col blob);

EXEC SQL ALLOCATE :blob;

EXEC SQL INSERT INTO BLOB_TABLE VALUES (empty_blob())
RETURNING blob_col INTO :blob;

fp = fopen((const char *)*"_/test blob.jpeg™, (const char *)"r™);
fseek(fp, OL, SEEK END);

blob_len = (unsigned int)ftell(fp);

fseek(fp, OL, SEEK SET);

fread((void *)buffer, (size_t)blob_len, (size_t)l, fp);

offset = 1;

EXEC SQL LOB WRITE ONE :blob_len FROM :buffer
WITH LENGTH :blob_len INTO :blob AT :offset;

fclose(fp);

EXEC SQL FREE :blob;

EXEC SQL COMMIT RELEASE;

void Test_blob_read(void)
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ClobLocator *blob;

unsigned int blob_len, read_amt;
unsigned char org_buffer[MAXBUFLEN * 2];
unsigned char buffer[MAXBUFLEN * 27];
FILE *fp;

memset(buffer, 0, sizeof(org_buffer));
memset(buffer, 0, sizeof(buffer));

EXEC SQL CONNECT :conn_str;

EXEC SQL ALLOCATE :blob;

EXEC SQL SELECT blob_col INTO :blob FROM BLOB_TABLE;

EXEC SQL LOB DESCRIBE :blob GET LENGTH INTO :blob_len;

read_amt = MAXBUFLEN * 2;

EXEC SQL LOB READ :blob_len FROM :blob
INTO :buffer WITH LENGTH :read amt;

fp = fopen((const char *)"TESTCASE/pc_success/test blob.jpeg™,
(const char *)"r™);

fread((void *)org_buffer, (size_t)blob_len, (size_t)1l, fp);

fclose(fp);

EXEC SQL FREE :blob;

EXEC SQL COMMIT RELEASE;
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ALLOCATE DESCRIPTOR =&, 97
ALLOCATE =&, 96

ARRAY VARIABLE, 45

AT H, 92

B
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CHAR_MAP, 155
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CLOSE #, 100
CLOSE_ON_COMMIT, 156
CODE, 156

COMMIT &, 100

CONFIG, 156

CONNECT #, 101

CONTEXT ALLOCATE &, 62, 103
CONTEXT FREE &, 63, 104
CONTEXT USE &, 63, 105
CONTINUE in WHENEVER, 87
CPOOL, 157

CPP_SUFFIX, 157

CURRENT OF &, 38
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DECLARE CURSOR &, 106
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DECLARE STATEMENT Z, 108
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