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Z 1 B ADO.NET &CLr*"

n|8j,Microsoft ;1B&Fc;nBD Windows m~*"=(,4 .NET

Framework#.NET Framework G Microsoft Ti~Ts#M (COM) <uDfz#.NET

Framework DX|&\gB:

v zIT9C 40 VTO;,D`LoT4`k .NET &CLr#xP .NET *"1,

nwPDoTG C# M Visual Basic .NET#

v .NET Framework `ba)KCZ9( .NET &CLrD9(i#bv`bkoT^

X,|a)Yw53M&CLr~qDSZ#

v ^[9CDVoT,.NET &CLr<+`kIPdoT (IL),bG;VVZk#

v +2oTKP1 (CLR) G .NET Framework DKD,|\;41`k IL zk"S

EKPCzk#ZKP-}`kD IL zk1,CLR +$nTs"i$dGq;fZ

2+TJb"*dVdZf"4Pb)Ts"Z4PjIse}dZf#

hzb)&\,.NET Framework 9z\;=cX5VwV&CLr(}g Windows m

%"Web m%M Web service)"lY*"&CLrT2+X?p&CLr#COM M

COM+ Q;$5^(5VrQT5VOvyP&\#

.NET Framework (} ADO.NET a)Kc:D}]CJ'V#ADO.NET H'V,S

=CJ2'VO*,S=CJ#Z ADO.NET P,O*,S=}]CJDX|i~G

DataSet `,|D5}d1$tZ&CLrZfPD}]b_Y:f#

xP,S=CJMO*,S=CJ1,&CLr<(}}]a)Lr49C}]b#

wV}]bz7<|(|GT:D .NET }]a)Lr,dP|( DB2® for Win-

dows#

.NET }]a)Lra)KBPy>`D5V:
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v Command:T}]b4P SQL od#
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?p .NET &CLr (Windows)
*Kr/ .NET &CLr?p$w,IBM a)K IBM® Data Server Driver Package,

bG;vJCZsf#?p=8D!f#M'z#g{`TZ IBM Data Server Driver

Package z|#{9C IBM Data Server Runtime Client D=S&\,G4ITD*9

CCM'z#

*<.0

v Z4P?p.0,Xk(} Visual Studio r|nP49( .NET &CLr#PX9

( .NET &CLrD|`E",kND`XNq#

v CZ9( .NET &CLrDFczT0+*?p .NET &CLrDFcz}KKP

:\'VD .NET *"m~;yvDd{m~Tb,9XkKP\'VD Windows Y

w53f>:

– 9(53

- Windows Yw53

- Visual Studio

- .NET Framework Redistributable Package

- .NET Framework Software Development Kit

– ?p53

- Windows Yw53

- .NET Framework Redistributable Package

}L

*?p .NET &CLr,k4PBPYw:

1. Z+*?p&CLrDFczO20 IBM Data Server Driver Package#Z20Zd,

k+ IBM Data Server Driver Package 20f>hC*1!}]bM'zSZ1>#

":NNfr IBM }]~qwKPDVP}]b&CLr<+9CbvBD IBM

Data Server Driver Package 20f>#Z+y?pD .NET &CLr6k9C.0,

kkTB}/Lr4bTG)&CLr#

2. Z+*KP&CLrDFczO20y9(D&CLr#

\'VD .NET *"m~
**"M?pfr IBM }]~qwKPD .NET &CLr,z+h*9C\'VD*

"m~MYw53#

'V*"M?p .NET Framework 2.0"3.0"3.5 M 4.0 &CLrDY
w53

v Windows XP Service Pack 2(32 ;M 64 ;f>)

v Windows Server 2003(32 ;M 64 ;f>)

v Windows Vista(32 ;M 64 ;f>)

v Windows Server 2008(32 ;M 64 ;f>)

v Windows Server 2008 R2(64 ;f>)

v Windows 7(32 ;M 64 ;f>)
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'V .NET Framework &CLrD*"m~

} IBM }]~qwM'zr}/Lr|.b,z9h*BPdP;v\'V$_4*

" .NET Framework &CLr#

v Visual Studio 2005

v Visual Studio 2008

v Visual Studio 2010

*c:(iz;*9C Visual Studio 2005 'V,+4D"PfI\a+d}%#k*

<9C Visual Studio 2008 r|_f>#PX|`j8E",kND6DB2 V9.7 Bv

Z]7PD:(i;*9C Visual Studio 2005;#

'V .NET Framework &CLrD?pm~

} IBM }]~qwM'zr}/Lr|.b,z9h*BPdP;v\'VLr|4

?p .NET Framework &CLr#Zs`}ivB,Windows 20+=xa)dPD

;v!n#

v .NET Framework V2.0 Redistributable Package

v .NET Framework V3.0 Redistributable Package

v .NET Framework V3.5 Redistributable Package

v .NET Framework V4.0 Redistributable Package

Visual Studio PD DB2 /I
IBM Database Add-Ins for Visual Studio G;i&\?~,b)&\?~^lX/I=

Visual Studio *"73P,T9z\;9C DB2 ~qwT0*" DB2 }L"/}M

Ts#

IBM Database Add-Ins for Visual Studio CZa)kT DB2 }]bD;vr%SZ#

}g,IT9ChFwMr<44(}]bTs,x;X9C SQL#TZzh*`4

SQL zkDiv,/I= DB2 SQL `-wa)KBP&\:

v J+ SQL D>,<Za_IAT

v k Microsoft Visual Studio IntelliSense &\?~/I,bZzdk DB2 E>1'V

G\T/9+

hz IBM Database Add-Ins for Visual Studio,zITjIBPNq:

v r*wV DB2 *"M\m$_

v Zbv=8J4\mwP4(M\m DB2 n?

v (}~qwJ4\mwCJM\m DB2 }],S

v 4(M^D DB2 E>,dP|(CZ4(f"}L"/}"m"S<"w}M%"

wDE>

ZFczO20 IBM Database Add-Ins for Visual Studio D=(gBy>#

Visual Studio 2005"2008 M 2010
IBM Database Add-Ins for Visual Studio w*I%@20Di~f DB2 M'

zM DB2 ~qw;pa)#20 DB2 z7jIs,zIT!q20 IBM
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Database Add-Ins for Visual Studio#g{FczO420 Visual Studio,G4

+;a20KSX~#Z20 Visual Studio .s,zf1ITS DB2 z7D

hCK%P20KSX~#

*c:(iz;*9C Visual Studio 2005 'V,+4D"PfI\a+d}

%#k*<9C Visual Studio 2008 r|_f>#PX|`j8E",kND

6DB2 V9.7 BvZ]7PD:(i;*9C Visual Studio 2005;#

PX9C IBM Database Add-Ins M }]~qw .NET a)Lr xPlY&CLr*

"D|`j8E",kCJ IBM Information Management and Visual Studio .NET (

x(http://www.ibm.com/developerworks/data/zones/vstudio/index.html)#

4 *" ADO.NET M OLE DB &CLr

http://www.ibm.com/developerworks/data/zones/vstudio/index.html


Z 2 B b?}L

b?}LG;)9C}]b~qwDD~53P,;Z}]bb?D`LoT&CL

r45Vd_-D}L#(}Z}LD CREATE odP8( EXTERNAL Sd4yw

}Lkb?zk&CLrDX*#

zIT4(b?}L"b?/}T0b?=(#d;|G+<IT9Cb?`LoT

45V,+G?V}L&\`M<_P;,D&\#Zv(5Vb?}L0,XkH

(}DAwb“b?}LEv”4KbN=b?}L"b?}LD5VM9C==#Z

Kbb)E"s,zITZ`X4Sy8rDwbPKbb?}LD|`E",TM

N1T0gNZ}]b73P9Cb?}LwvP{6Dv_#

9C}LDf&

9C}LPBPf&:

b0ITS SQL SZwCD&CLr_-
Z|,m`_P+2*sD;,M'z&CLrD73P,P'X9C}LP

zZr/zk4C"zkj</Mzk,$#g{h*Z9CK}LD73P

|D+2&CLrP*DX(=f,G4;h^Db0KCP*D}L#g{

49C}L,MXkZ?v&CLrP|D&CLr_-#

tCTd{}]bTsD\XCJ

IT9C}L4XFT}]bTsxPDCJ#C'I\^(;c/X"vX

( SQL od(}g CREATE TABLE);+G,zITZ(CC'wC|,C

odD;vr`vX(5VD}L,Sx(}b0X(r/X(\m$w#

(}5Mxgw?4a_&CLrT\

ZM'zOKP&CLr1,+Q?v SQL od%@XSM'z"M=}]b

~qwTc4P,"R+%@X5X?va{/#bI\a<Bxgw?}

_#g{\;7(h*xPs?}]b;%+;h*xP\`C';%D$

w,G4nC+K?V$w20Z~qwO,TcnsLHX5Mxgw?T

0Z&\|?sD}]b~qwOjIC$w#

\;|l|_'X4P SQL
r*}LG}]bTs,yT|GZ+d SQL ksM}]=fHM'z&CL

r|_'#rK,Z}LP4P SQL odD'{HZM'z&CLrP4Pb

)od|C#g{4(}L18(K NOT FENCED Sd,G4b)}L+Z

}]b\mwyZDxLPKP,"rKIT9C2mZfxP(E,bPz

Za_&CLrT\#

Jm9C;,`LoT5VD_-xP%Yw

IZzk#iI\I;,Lr19C;,`LoT5V,"R(#nC!I\

X4Czk,rK DB2 }LhFI'VO_D%YwT.=#

v 9C;V`LoT`4DM'z&CLrITwC9Cm;`LoT5VD

}L#}g,C M'z&CLrITwC .NET +2oTKP1}L#

v }LITwCd{}L,xk}L`Mr}L5V^X#}g,Java }LI

TwC6k= SQL j?/}#
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v ZKPZ;nYw53OD DB2 M'zP,ITwCZKPZm;nYw5

3OD}]b~qwP4(D}L#

Ovf&vvG9C}LIT5VDZ`f&DdP;?V#9C}LIT9wVC

'\f,b)C'|(}]b\m1"}]b\9hF&M}]b&CLr*"_#

rK,zI\kT}LDm`G#PCD&ClrxP=i#

zIT(}wV`MD}L4zcX(&\hsMwV}L5V#T}L`MM5V

ywD!q+0lOvf&DmV.=#(#,}LG;V&\?sD_-b0=

(,9z\;)9 SQL"DFa9M,$T0PI\a_&CLrT\#

b?}L5V

b?}L5VG8,}L_-I$tZ}]bb?D`LoTzk(e#kd{}L

5V`,,z(}4P CREATE odZ}]bP4(_Pb?5VD}L#

}L_-f"Z-}`kDbP,Cb$tZ}]b~qwODXb?<76P#}

L{Fkb?zk&CLr.dDX*I CREATE odP8(D EXTERNAL SdF

O#

IT9CNN:CZ*"b?}LD\'V API M`LoT;4`4b?}L#

b?}L5VI\H SQL }L5VT*4S#+G,d&\+*?s,bGr*|G

JmzdV{Cy!5V`LoTD&\MT\#b?/}9_P\;CJM&m$

tZ}]bb?D5e(}gxgrD~53)b;Ec#TZ;h*k DB2 }]b

xPY?;%+Xk|,s?_-rG#4SD_-D}LxT,b?}L5VG<

CD!q#

}g,b?}LJOCZ5VTZC}]`M4PYwT0a_d{CJDB/},

}gT VARCHAR }]`M4PYwDBV{./}r_T DOUBLE }]`M4P

YwD4S}'/}#b?}L5V9JOZ5VI\f0b?Yw(}g"MgS

J~)D_-#

g{zQl$9CdP;V\'VDb?}L`LoTxP`L,"Rh*b0|E

XZ`L_-xG}]CJD_-,G4ZKb4(_Pb?5VD}Lyf0D=

h.s,z\lMa"V|GD^s1&#

CZ*"b?}LD\'V API M`LoT
zIT9CBP API 0`X*D`LoT4*" DB2 b?}L(}LM/}):

v ADO.NET

– .NET +2oTKP1`LoT

v CLI

v 6k= SQL

– C

– C++

– COBOL(;'V}L)

v JDBC

– Java
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v OLE

– Visual Basic

– Visual C++

– NNd{'VK API D`LoT#

v OLE DB(;'Vm/})

– NN'VK API D`LoT#

v SQLJ

– Java

T'VCZ*"b?}LD API M`LoTDHO
Z*<5Vb?}L.0,Xk<GwV'VDb?}L&CLr`LSZ (API) M`

LoTDXwk^F#b+7#zS*<M!q}7D5V,T0zyhD}L&\

GICD#

m 1. b?}L API M`LoTHO

API M`LoT &\'V T\ 2+T IluT ^F

SQL(|( SQL

PL)
v SQL G_6o

T,WZ'0M

9C,95V\

lYxP#

v SQL }LoT

(SQL PL) *X

Jm+XFw_

-CZ SQL Y

wMi/#

v G#C#

v SQL }LDT\

_Z J a v a }

L#

v SQL }LDT\

`1Z9C NOT

FENCED Sd4

4(D C M

C++ b?}L#

v G#2+#

v SQL }L<Uk

}]b\mwZ

,;ZfPK

P#bT&Z1

!ivB9CX

|V N O T

FENCED 44(

D}L#

v _HIlu# v ^(CJ}]b

~qwD~5

3#

v ^(wC;Z}

]bb?D&C

Lr#
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m 1. b?}L API M`LoTHO (x)

API M`LoT &\'V T\ 2+T IluT ^F

6k= SQL(|(

C M C++)
v M6+&\?s

D`LoT#

v G#C#

v C M C++ }L

DT\_Z Java

}L#

v 9C N O T

FENCED Sd4

(D C M C++

}LDT\`1

Z SQL }L#

v C M C++ }L

]W"z`Lm

s#

v Lr1Xk+(

C,E\\b8

;)#{DZf

M8kYwm

s,K`msa

9}L5V|_

$"|D1#

v &C9C

FENCED SdM

N O T

THREADSAFE

Sd44( C

M C++ }L,

T\bZKP1

}L"zl#D

ivB,p5}

]b\mw#b

)G1!Sd#

9Cb)Sda

TT\lI;(

D:f0l,+

GI7#2+4

P#kND}L

2+T#

v 9C FENCED

M N O T

THREADSAFE

Sd44( C

M C + + }L

1,a5MIl

uT#Z}]b

\mwxL.b

D%@ db2fmp

xLPKPb)

}L#?v""

4PD}L<h

*;v db2fmp

xL#

v `V'VDN}

+]y=alI

l}#C'&C

!I\X9CN

}y= SQL#

6k=

SQL(COBOL)
v _6`LoTJ

OZ*"5q&

CLr((#f

rD~)#

v }%c:CZz

z5q&CL

r,d;dU0

fV}Zu!#

v COBOL ;|,

8k'V,G_

T|z`Lo

T#

v COBOL }LD

T\MZ9CN

Nd{b?}L

5V!n44(

D}L#

v ?04a)NN

E"#

v ?04a)NN

E"#

v zITZ 64 ;

DB2 5}P4(

MwC 3 2 ;

COBOL }L5

},+Gb)}

LDT\MZ

64 ; DB2 5}

P 6 4 ;

COBOL }L#
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m 1. b?}L API M`LoTHO (x)

API M`LoT &\'V T\ 2+T IluT ^F

JDBC (Java) M

SQLJ (Java)
v _6frTsL

rhFoT,J

OZ*"@"&

CLr"applet

T0 servlet#

v Java TsM}]

`MI=c("

}]b,S"4

P SQL odT

0Yw}]#

v Java }LDT\

MZ C M C++

}Lr SQL }

L#

v Java }LO. C

M C++ }L2

+,r*GI

J a v a ibz

(JVM) &mT#

UYwDXF#

b+a_I?

T,C;v Java

}LDzk\Q

p&}Z,;x

LPKPDm;

v}L#

v <CDIluT

v 9C FENCED

THREADSAFE

Sd(1!S

d)4(D Java

}L_P<CD

IluT#yP

FENCED Java

}L+2m8v

JVM#g{X(

db2fmp xLD

Java QS|D

_,G453O

I\}Z9C`

v JVM#

v ;P;JmS

Java }L4P

Java >zSZ

(JNI)wC,E\

\b1ZD#U

Yw#

.NET +2oTK

P1'VDoT

(|( C#"Visual

Basic T0d{)

v Microsoft .NET

\\zk#MD

;?V#

v a+4zk`k

*II Microsoft

. N E T F r a m e -

work +2oT

KP1xPbM

DPdoT (IL)

VZk#

v ITSSiO~

(S;,D

.NET `LoT

4zkxP`

k)9( CLR

iO~,bJm

C'4CM/I

9CwVoT`

4Dzk#i#

v ;\9C

FENCED NOT

THREADSAFE

Sd44( CLR

}L,E\+K

P1PO}]b

\mwDI\T

5An!#ba

TT\lI;(

D:f0l

v 9C1!Sd5

I+KP1PO

}]b\mwD

I\T5An

!;;x,r*

CLR }LXkT

FENCED ==K

P,yT|GD

T\I\T!Z

IT8(*T

NOT FENCED

==4KPDb

?}L#

v ;\9C

FENCED NOT

THREADSAFE

Sd44(

CLR }L#g

KE\C CLR

}L2+KP,

r*|G+Z}

]b\mwb?

D%@ db2fmp

xLPKP#

v 4a)NNE

"#

v kND “ . N E T

CLR }L^F”

wb#

Z 2 B b?}L 9



m 1. b?}L API M`LoTHO (x)

API M`LoT &\'V T\ 2+T IluT ^F

v OLE v IT9C Visual

C + + " V i s u a l

Basic T0d{

\ OLE 'VD

oT45V

OLE }L#

v OLE T//}L

DYH!vZC

45Vb)}L

DoT#(#,

|GDYH*}

ZG OLE C/C++

}L#

v OLE }L;\T

FENCED NOT

THREADSAFE

==KP,rK

OLE T//}L

;P<CDIl

uT#

v 4a)NNE

"#

v 4a)NNE

"#

v 4a)NNE

"#

v OLE DB v IT9C OLE

DB 44(C'

(eDm/}#

v OLE DB /},

SAb? OLE

DB }]4#

v OLE DB /}D

T\!vZ OLE

DB a)Lr,

;x,(# OLE

DB /}DT\

_Z_-OH[

D Java /},

+MZ_-OH

[D C"C++ r

SQL /}#;

x,i/(Zd

PwCK/})

PD3)=JI

\Z OLE DB

a)Lr&xP

s5,rKuY

DB2 yXk&m

DP}##IT

DxT\#

v 4a)NNE

"#

v 4a)NNE

"#

v OLE DB ;\C

44(C'(e

Dm/}#

b?}L&\

b?}La)s`}+2}L&\T0 SQL }Ly;'VD=S&\#

b?}LD@X&\gBy>:

CJ$tZ}]bb?DD~"}]M&CLr

b?}LITCJM&m$tZ}]b>mb?D}]rD~#|G9ITw

C$tZ}]bb?D&CLr#}g,}]"D~r&CLrIT$tZ}

]b~qwD~53rICDxgP#

wVb?}LN}y=!n

IT9C!qDN}y=T`LoT5Vb?}L#d;y!`LoTI\P
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W!DN}y=,+P12P!n)z!q#3)N}y='V(}{* dbinfo

Da9k}L+]=SD}]bM}LtTE",Ka9Z}L_-PI\G

#PC#

(}]fxZb?/}wC.d#f4,

b?C'(eD/}'V*;i5Z/}wC.d#f4,#KNq(}{F

scratchpad Da9jI#bTZ5X[/5D/}T0h*u<hC_-(}g

u</:ex)D/}xTXpPC#

wC`Mj6wvb?/}wC

+kT;i5`NwCb?C'(eD/}#?NwC<IITZ/}_-P

}CDwC`M5j6#}g,TZ/}DZ;NwC"}]CfwCMnU

wC<IXbDwC`M#IZX(D_-ITkX(DwC`M`X*,r

KwC`MG#PC#

b?j?/}

b?j?/}G;)9Cb?`LoT45Vd_-Dj?/}#

IT*""9Cb)/}4)9VP SQL /}D/O,"Rb)/}DwC==k

DB2 ZC/}(}g LENGTH M COUNT)DwC==`,#4,ITZ SQL od

Pmo=P'DNN;C}Cb)/}#

ITZ DB2 }]b~qwO4Pb?j?/}_-,;x,kZCrC'(e SQL j

?/};,DG,b?/}D_-ITCJ}]b~qwD~53"4P53wCr

CJxg#

b?j?/}ITA! SQL }],+^(^D SQL }]#

ITkT/}D%;}CX4wCb?j?/},"Rb?j?/}IT9C]fx

(Zf:ex)Zb)wC.d,$4,#g{/}h*;)u<+*z\sDhC

_-,G4K=(D&\\?s#ITZZ;NwC1,9C]fx4f";)I)

j?/}DsxwCCJr|BD5,TjIhC_-#

b?j?/}D&\

v ITZ SQL odP'Vmo=DNN;C,+b?j?/}w* SQL od

D;?V4}C#

v I1S(}wC SQL od49Cj?/}Ddv#

v TZC'(eDb?j?/},IT9C]fxZ/}|zwC.d,$4

,#

v Z=JP9C1ITa)T\EF,r*|GGZ~qwO4P#g{IT

+/}&CZ~qwODr!P,G4C/}(#;<GKP,M+d+d

AM'z,SxuYXkS~qw+]M'zD}]?#

^F

v ^(Zj?/}P4PBq\m#4,^(Zj?/}P"v COMMIT r

ROLLBACK#

v ^(5Xa{/#

v j?/}ITy]dk/45X%;j?5#

v b?j?/}^(CZ%;wC#byDhFGkT/}D%;}CT0x

(Ddk/,y]dkwC/};N,"5X%;j?5#ZZ;NwC

Z 2 B b?}L 11



1,j?/}IhF*4P;)hC$w,rf";)ITZsxwCPC

JDE"#SQL j?/}|JOZh*%;wCD&\#

v Z%;Vx}]bP,b?j?/}IT|, SQL od#b)odITSm

PA!}],+^(^DmPD}]#g{}]b_P`vVx,G4b?

j?/}P;\_P SQL od#SQL j?/}IT|,A!r^D}]D

SQL od#

#{C(

v )9 DB2 ZC/}/#

v Z SQL odP4P SQL ^(T>z==4PD_-#

v Z SQL odPb0(#w*Si/44CDj?i/#}g,x(J~`

k,ZmPQwIR=CJ~`kDGP#

'VDoT

v C

v C++

v Java

v OLE

v .NET +2oTKP1oT

":

1. CZ4([//}D&\G\^D#b)/}VF*P/},ISU;i`F5

(}]P)"5X%;p8#;PZTZC[//}w*41,E\4(C'(e

D[//}#}g,g{fZ(eKy>`M INTEGER D%5`M SHOESIZE,G

4IT+/} AVG(SHOESIZE) (e*TVPZC[//} AVG(INTEGER) w*4D

[//}#

2. z2IT4(5XPD/}#b)/}F*P/},R;\Cwa9/`MDd;

/}#P/}DdvG%;P#

b?j?/}M=(&m#M

(eK FINAL CALL f6D=(Mj? UDF D&m#MgBy>:

FIRST wC
bG NORMAL wCDXbiv,j6* FIRST D?DG9/}\;4PN

Nu<&m#+TTd?xPs5,"+a{+]A/}#}#ivB,K/

}TZKwC+5X;v5,+2I\5Xms,ZvmivB,+;a4P

NORMAL r FINAL wC#g{ FIRST wC5XKms,G4=(r UDF

Z5X0Xk4Pem$w,bGr*,+;a4P FINAL wC#

NORMAL wC
b)GT/}xPDZ~N1A9}Z~NwC,bIodD}]M_-8

(#TZ?N NORMAL wC,Z{/}ZTTd?xPs5M+]s5X;

v5#g{ NORMAL wC5XKms,G4+;a4Px;=D NORMAL

wC,++4P FINAL wC#

FINAL wC
bGZ4Podax&m1(rXUNj1)xPDXbwC,xPKwCD
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u~G FIRST wCI&#4P FINAL wC1,;a+]NNTd?5#aw

vKwCTc/}ITe}NNJ4#Z4PKwC1,/};a5X5,+

I\a5Xms#

TZ49C FINAL CALL (eD=(rj? UDF,+;T/}xP NORMAL wC,

b(#aT?NwC5X;v5#g{ NORMAL wC5XKms,r_odv=m;

vms,G4;aTC/}xPd{wC#

":K#Mhv=(Mj? UDF DU(ms&m#Z"z53JOr(EJb1,^

(xPKms&m#My8>DwC#}g,TZ FENCED UDF,g{ db2udf \#

$xL;*NJa0U9,G4 DB2 ^(4Py8>DwC#

b?m/}

C'(eDm/}+m+]A}CCmD SQL#m UDF }C;PZ SELECT odD

FROM SdEP'#9Cm/}1,kq-BPBn:

v 49m/}+]m,Z DB2 M UDF .dDomSZ2G;N;P#aTm/}"

veVwC:OPEN"FETCH"CLOSE"FIRST T0 FINAL#GqfZ FIRST M

FINAL wC!vZzgN(e UDF#ICZj?/}D,;wC`MzF2IC4

xVb)wC#

v m/}D CREATE FUNCTION odD RETURNS SdPy(eD?va{P;;

(<5X#CREATE FUNCTION D DBINFO X|VT0T&D dbinfo Td?at

CE/,byM;h5XX(m/}}CyhDG)P#

v y5XDwvP5Zq=O{Oj?/}y5XD5#

v m/}D CREATE FUNCTION od_P CARDINALITY f6#Kf69(e_\

;(* DB2 E/wsBDa{s!,TcE/wITwv|CDv_47(N1}

C/}#

;[+24Z]8(*m/}D CARDINALITY,Z`4_P^^y}D/}(4,

;*4P FETCH wC,/}\Ga5X;P)1,Xkqb!D#Zm`ivB,

DB2 Z{m)2u~w*di/&mPD%=#9C GROUP BY r ORDER BY

MGbyD>}#DB2 ^(9I[/i(}Go=m)2)R^(Er(}G_Py

P}])#rK,g{+@;5Xm)2u~(SQL-state 5“02000”)Dm/}k

GROUP BY r ORDER BY Sdnd9C,G4a<B^^&m-7#

b?m/}&m#M

(eK FINAL CALL f6Dm UDF D&m#MgBy>:

FIRST wC
Z4PZ;v OPEN wC.0"vKwC,d?DG9/}\;4PNNu<

&m#ZKwC.0e}]fx#+TTd?xPs5,"+a{+]A/

}#K/};a5XP#g{K/}5Xms,G4;TK/}wvx;=w

C#

OPEN wC
wvKwCT9/}\;4PX(Z(hDXb OPEN &m#;aZwC.0

e}]fx(g{fZ)#aTTd?xPs5,"+]a{#Z4P OPEN

wC1,K/};a5XP#g{/}S OPEN wC5Xms,G4;awv

NN FETCH r CLOSE wC,+TaZodax1wv FINAL wC#

Z 2 B b?}L 13



FETCH wC
Lxwv FETCH wC,}G/}5X8>maxD SQLSTATE 5#UDF M

GZb)wCO"p"5X}]P#IT+Td?5+]A/},+b)58

r4P OPEN wC1y+]D5#rK,Td?5I\;G105,;I?#

g{75h*Zm/}D=NwC.d,$105,k9C]fx#/}I\

aZ4P FETCH wC15Xms,+T+"v CLOSE wC#

CLOSE wC
Z(hrodax1wvKwC(;*I&4PK OPEN wC)#NNTd?

5<;aG105#/}I\a+Xms#

FINAL wC
Zodax1wv FINAL wC(;*I&4PK FIRST wC)#awvKw

CTc/}ITe}NNJ4#Z4PKwC1,/};a5X5,+I\a

5Xms#

TZ4(e FINAL CALL Dm UDF,;aT/}wv OPEN"FETCH T0 CLOSE

wC#Z?v OPEN wC0,ae}]fx(g{fZ)#

Zlif0,SrSi/(dP,m/}CJG“Z?”CJ)D=81,ITi4(

eK FINAL CALL Dm UDF M(eK NO FINAL CALL Dm UDF .dDnp#

}g,ZBP`FodP:

SELECT x,y,z,... FROM table_1 as A,
TABLE(table_func_1(A.col1,...)) as B
WHERE ...

ZbVivB,E/wa(h table_func_1 Tq! table_1 D?;P#bGr*9C

table_1 D col1 5(+]A table_func_1)4(em/}(h#

TZ N O F I N A L C A L L m U D F,akT t a b l e _ 1 D?;PX4

OPEN"FETCH"FETCH"..."CLOSE wCrP#k"b,?v OPEN wC<+q!

+BD]fx#r*m/};*@Z?N(hax1GqP|`(h,yT|XkZ

CLOSE &mZd4P9We}#g{XkX4X*D;NTr*&m,G4byvI\

'J;_#

FINAL CALL m UDF,a);NT FIRST wCM;NT FINAL wC#9Cb)w

CZm/}DyP(h.dV/u</*zMU9I>#g0yv,aTb?mD?

;Pwv OPEN"FETCH"FETCH"..."CLOSE wC,+Gm/}*@|+q! FINAL

wC,rK|;h*Z4Pd CLOSE wC1e}yPZ](T0Z4Psx OPEN 1

XBVd)#mk"b,;aZ(h.de}]fx,bw*Gr*m/}J4+g

=(h#

T\m=Vd{wC`M*z[,m UDF IT!C_Zb),SMSi/=8D'J#

v(Gq+m/}(e* FINAL CALL !vZdZ{C>#

b?/}M=(D]fx

]fx9C'(eD/}r=(\;Z=NwC.d#fd4,#

}g,ZBP=VivB,Z=NwC.d#f4,\Pf&:

1. /}r=(Gq}7!vZ#f4,#
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K`/}r=(D>}G;vr%F}w/},CF}waZZ;NwC1vS

“1”,;sZsx?NwC1+a{vS 1#Z3)ivB,IT9CK`/}4F

c SELECT a{DP}:

SELECT counter(), a, b+c, ...
FROM tablex
WHERE ...

C/}h*;v;C4f"=NwC.dCF}wD105,Z;CP,+#$5

TZsxwCG`,D#fsZ?NwC1,avSK5"+dw*/}a{45

X#

K`MD}LG NOT DETERMINISTIC#|Ddv";;!vZ|D SQL Td?

5#

2. I(}4P3)u</Yw4DxT\D/}r=(#

K`/}r=((I\GD5&CLrD;?V)D>}G match /},g{x(

DD5|,x(DV{.,G45X“Y”;qr,5X“N”:

SELECT docid, doctitle, docauthor
FROM docs
WHERE match(’myocardial infarction’, docid) = ’Y’

Kod5X|,Z;vTd?ym>DX(D>V{.5DyPD5#match DI\

C>gB:

v vZ;NwC1#

Z DB2 b?,$DD5&CLrP,lwyP|,V{.“myocardial infarc-

tion”DD5j6Pm#Klw}LD*z\s,rK/};a4PK}L;

N,"+Pm#fZcZsxwCD3v;C#

v ?NwC1#

9CZ;NwCZd#fDD5j6Pm,4i4PmPGq|,w*Z~vT

d?4+]DD5j6#

K`MD}LG DETERMINISTIC#|D&p;!vZ|DdkTd?5#K&T>

DG/}DT\(xG}7T),!vZ\qZ=NwC.d#fE"#

I(}Z CREATE odP8( SCRATCHPAD 4zcb=Vhs:

CREATE FUNCTION counter()
RETURNS int ... SCRATCHPAD;

CREATE FUNCTION match(varchar(200), char(15))
RETURNS char(1) ... SCRATCHPAD 10000;

SCRATCHPAD X|Vf* DB2 VdM,$}LD]fx#]fxD1!s!G 100

VZ,+GzIT7(]fxDs!(TVZF)#match >}G 10000 VZ$#ZZ

;NwC.0,DB2 a+]fxu</*~xFc#g{}Z*m/}(e]fx,R

m/}2(eK NO FINAL CALL(1!5),G4 DB2 aZ?v OPEN wC.0

"B]fx#g{z8(m/}!n FINAL CALL,G4 DB2 ;aZ]fxu</.

s,lir|D]fxDZ]#TZ(eK]fxDj?/},DB2 2;aZ]fxu

</.s,lir|D]fxDZ]#aZ?NwC1+]fxD8k+]A}L,

"R DB2 a+}LD4,E"#fZ]fxP#

Z 2 B b?}L 15



rK,TZ counter >},a+5XDns;v5#tZ]fxP#g{]fxc;s,

G4 match >}a+D5Pm#tZ]fxP;qr,|a*PmVdZf,"+yq

!ZfDX7#tZ]fxP#]fxD$HId:$HGZ}LD CREATE odP

(e#

]fx;JCZodPT}LDvp}C#g{TodPD}LxPK`N}C,G

4?v}C<PT:D]fx,rK^(9C]fxZ=v}C.d(E#]fx;

JCZ%; DB2 zmLr(zmLrGTodDyP=fxP&mD DB2 5e)#

4a)“+V]fx”4-w]fxE"ZzmLr.dD2m#bTZ DB2 ("`v

zmLr4&mod(Z%Vxr`Vx}]bP)DivXpX*#Zb)iv

B,49I\;TodPD}LxP%;}C,2I\P`vzmLr}Z&m$

w,R?vzmLr<aPT:D]fx#Z`Vx}]b(dP,}C UDF Dod

}Z&m`vVxOD}],R}ZwC?vVxOD UDF)P,]fx+;JCZ%

;Vx#rK,Z4P UDF D?vVxO,<aP;v]fx#

g{/}D}74P!vZT/}D?v}C<_P%;]fx,G4a+/}"a

* DISALLOW PARALLEL#b+?F/}Z%;VxOKP,Sx#$T/}D?v

}C+;P%;]fx#

r*Q* UDF r=(I\h*53J4,yTITZ UDF r=(P(e FINAL

CALL X|V#KX|Vaf* DB2 Z&moda21wC UDF r=(,Tc UDF

r=(ITMEd53J4#}LME|yq!DNNJ4G#X*;ZX4wCC

odD73P,49\!D9)2adI\sD9),xs9)a<B DB2 @##

r*]fx_PL(s!,yT UDF r=(>mIT|,ZfVd,"rKIT{C

nUwC4MEZf#}g,0fD match /}^($bkx(D>V{.%dDD5

}#rK,BP match (e|OJ:

CREATE FUNCTION match(varchar(200), char(15))
RETURNS char(1) ... SCRATCHPAD 10000 FINAL CALL;

TZ9C]fxRZSi/P}CD UDF r=(,DB2 I\a4PnUwC(g{T

K==8( UDF r=(),"Z=NwCSi/.d"B]fx#g{xZSi/P

9C UDF r=(,G4I(}Z UDF r=(P(e FINAL CALL "9CwC`M

Td?,r(}<Uli]fxD~xFc 4,4wv#$,TbvVKI\T#

g{D78( FINAL CALL,k"bzD UDF r=(aSU`M* FIRST DwC#

bIC4q!Mu</3)VCJ4#

BPG9C Java `4Dr% UDF >},K UDF 9C]fx4FcPPu?D==

.M#>>}S\P,"5X|,u?(SP%?=10Pu?)D==.[}MD

P:

CREATE FUNCTION SumOfSquares(INTEGER)
RETURNS INTEGER
EXTERNAL NAME ’UDFsrv!SumOfSquares’
DETERMINISTIC
NO EXTERNAL ACTION
FENCED
NOT NULL CALL
LANGUAGE JAVA
PARAMETER STYLE DB2GENERAL
NO SQL
SCRATCHPAD 10
FINAL CALL
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DISALLOW PARALLEL
NO DBINFO@

// Sum Of Squares using Scratchpad UDF
public void SumOfSquares(int inColumn,

int outSum)
throws Exception
{

int sum = 0;
byte[] scratchpad = getScratchpad();

// variables to read from SCRATCHPAD area
ByteArrayInputStream byteArrayIn = new ByteArrayInputStream(scratchpad);
DataInputStream dataIn = new DataInputStream(byteArrayIn);

// variables to write into SCRATCHPAD area
byte[] byteArrayCounter;
int i;
ByteArrayOutputStream byteArrayOut = new ByteArrayOutputStream(10);
DataOutputStream dataOut = new DataOutputStream(byteArrayOut);

switch(getCallType())
{

case SQLUDF_FIRST_CALL:
// initialize data

sum = (inColumn * inColumn);
// save data into SCRATCHPAD area
dataOut.writeInt(sum);
byteArrayCounter = byteArrayOut.toByteArray();
for(i = 0; i < byteArrayCounter.length; i++)
{

scratchpad[i] = byteArrayCounter[i];
}
setScratchpad(scratchpad);

break;
case SQLUDF_NORMAL_CALL:

// read data from SCRATCHPAD area
sum = dataIn.readInt();
// work with data
sum = sum + (inColumn * inColumn);
// save data into SCRATCHPAD area
dataOut.writeInt(sum);
byteArrayCounter = byteArrayOut.toByteArray();
for(i = 0; i < byteArrayCounter.length; i++)
{

scratchpad[i] = byteArrayCounter[i];
}
setScratchpad(scratchpad);

break;
}
//set the output value
set(2, sum);

} // SumOfSquares UDF

k"b,P;vZC DB2 /}IT4P SumOfSquares UDF y4PDNq#!q>>

}G*K]>]fxDC(#

32 ;M 64 ;Yw53OD]fx
*9 UDF r=(\;Z 32 ;M 64 ;Yw53.dF2,zXkXp"b4(M9

C|, 64 ;5D]fxD=(#(i;*kT|,;vr`v 64 ;5D scratchpad

a9ywT=$Hd?,}g 64 ;8kr sqlint64 BIGINT d?#

BPG]fxDy>a9yw:
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struct sql_scratchpad
{

sqlint32 length;
char data[100];

};

Z}LkT]fx(eT:Da91,P=v!n:

1. XB(e{v]fx sql_scratchpad,ZbVivB,|h*|,;vT=$HV

N#}g:

struct sql_spad
{

sqlint32 length;
sqlint32 int_var;
sqlint64 bigint_var;

};
void SQL_API_FN routine( ..., struct sql_spad* scratchpad, ... )
{

/* Use scratchpad */
}

2. ;XB(e]fx sql_scratchpad D}]?V,ZbVivB,;h*$HVN#

struct spaddata
{

sqlint32 int_var;
sqlint64 bigint_var;

};
void SQL_API_FN routine( ..., struct sql_scratchpad* spad, ... )
{

struct spaddata* scratchpad = (struct spaddata*)spad→data;
/* Use scratchpad */

}

r*&CLr^(|D]fxD$HVNPD5,yT`4g>} 1 Py>D}L;P

wTDf&#>} 2 2ITZ_P;,Vs!DFcz.dxPF2,rKG`4}L

DW!=(#

b?}LPD SQL
9Cng C"Visual Basic"C# M Java .`Db?`LoT`4DyP}L<IT|

, SQL#

}L(f"}LM UDF)D CREATE od,r=(D CREATE TYPE odIT|,

;v(e}Lr=( SQL CJ6pDSd#y]}LPy|, SQL DTJ,zXk

!qJCDSd:

NO SQL
}Ly>;|,NN SQL

CONTAINS SQL
|, SQL,+GH;A!2;4k}](}g:SET SPECIAL REGIS-

TER)#

READS SQL DATA
|,ITA!mD SQL(SELECT M VALUES od),+;a^Dm}]#

MODIFIES SQL DATA
|,IT|BmD SQL:1S|BC'm(INSERT"UPDATE T0 DELETE

od)r~=X|B DB2 D?<m(DDL od)#KSd;JCZf"}L

M SQL wem/}#
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DB2 +Z4P1i$}LGq,vd(e6p#}g,g{(e* CONTAINS SQL D

}L"TTm4P SELECT,G4ar*"TA! SQL }],x<Bms(SQLCODE

-579,SQLSTATE 38004)#mk"b,6WD}L}CXk&Z`, SQL 6p,r

&Z^FT|?R|,C}CD SQL 6p#}g,^D SQL }]D}LITwCA

! SQL }]D}L,+;\A! SQL }]D}L(9C READS SQL DATA Sd

xP(e)^(wC^D SQL }]D}L#

}LaZwC&CLrD}]b,S6'Z4P SQL od#}L^(("|T:D,

S,2^(XCwC&CLrD,S(SQLCODE -751,SQLSTATE 38003)#

;P(e* MODIFIES SQL DATA Df"}LE\"v COMMIT M ROLLBACK o

d#d{`MD}L(UDF M=()^("v COMMIT r ROLLBACK(SQLCODE

-751,SQLSTATE 38003)#49(e* MODIFIES SQL DATA Df"}L"TTB

q4P COMMIT r ROLLBACK,2(iSwC&CLr4P COMMIT r ROLL-

BACK,byM;abbXd5|D#g{QS&CLr(k}]b("K 2 `,S)

wCf"}L,G4f"}L^("v COMMIT r ROLLBACK od#

Kb,;P(e* MODIFIES SQL DATA Df"}LE\("|GT:D#fc,T

0Z#fcPXv|GT:D$w#d{`MD}L(UDF M=()^(("|GT:

D#fc#1f"}LjI1,;aMEZf"}LP4(D#fc#&CLr+\

;XvC#fc#`FX,f"}LITXv&CLrPy(eD#fc#1}L5

X1,DB2 +~=XMEC}Ly("DNN#fc#

}L(}+ SQLSTATE 53x DB2 +]AC}LD sqlstate Td?,IT(* DB2

|GqQI&4P#3)N}y=(PARAMETER STYLE JAVA"GENERAL T0

GENERAL WITH NULLS);'V;; SQLSTATE 5#

g{Z&m}Ly"vD SQL 1,DB2 v=ms,G4a+Cms5Xx}L(TN

N&CLr2G4PKYw)#TZ;cC'ms,}LPza4P8CYwr|}

Yw#}g,g{}L"TTm4P INSERT,+q!“|X4”ms (SQLCODE -813),

G4|ITD*TVPmP4P UPDATE Yw#

;x,I\a"z3)OOXDms,<B DB2 ^(T}#==Lx4P#b)ms

>}|(@x"}]bVx'\rC'PO#dP;)msa;1+%=wC&CL

r#d{k$w%*`XDOXms,a;1+%=XK1BP=nPHvVD;

n:(a) &CLr,r (b) P("vBqXFod(COMMIT r ROLLBACK)Df"

}L#

g{Z4P}Ly"vD SQL Zd"zdP;vms,G4a+Cms5Xx}L,

+G DB2 aG!Q"zOXms#Kb,ZbVivB,DB2 +T/9K}L0NN

wC}Ly"vDNNsx SQL '\(SQLCODE -20139,SQLSTATE 51038)#K

ivD(;}bG,ms;XK=P("vBqXFodDnbcf"}L#ZbV

ivB,Kf"}LITLx"v SQL#

}LIT"v2,M/, SQL,ZN;ivB,g{9C6k= SQL,G4Xk$`

kMs(}L#TZ2, SQL,Z$`k/s(xLP9CDE",k9C6k= SQL

DNNM'z&CLrPy9CDE"`,#TZ/, S Q L,zIT9C

DYNAMICRULES precompile/BIND !n4XF6k=/, SQL D10#=M10O

$j6#TZ}LM&CLr,KP*aPy;,#
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aq-kT}LLr|rod(eDtk6p#ba<B}LT^FTO?rOuD

tk6p(`TZwC&CLr)4KP#wC^FTOuDtk6p(`TZwC

od)1,Xk<GKX*Bn#}g,g{SIX4AD&CLrwCNjH(T

/},G4 UDF ITmVv;IX4ADXw#

}LT(CDfw5ywD|D;a0lwC&CLrr}L#}LSwCLrLP

I|BD(CDfw#;a+TI|B(CDfwywD|D+]XAwCLr#;

I|BD(CDfwaq!|GD1!5#PXI|B0;I|B(CDfwD|`

j8E",kND`Xwb:(CDfw;#

}LIT9CM'z&CLry9CD=(,TNj4P OPEN"FETCH T0 CLOSE

Yw#`NwC(}g,Z]iivB),;/}IVpq!dT:DNj5}#

UDF M=(XkXUdNj,;swCodE\jI,qr+"zms(SQLCODE

-472,SQLSTATE 24517)#T UDF r=(ywDnUwCGXUNNT&Zr*4

,DNjDC1z#f"}LPNN4ZjI0XUDQr*Nj,aw*a{/5

XAM'z&CLrrwC}L#

;aT/++]A}LDTd?S*wd?#bb6E,g{}L*Zd SQL P+N

}Cwwd?,G4XkywdT:Dwd?"+N}54F=Kwd?#

":XkZ DATETIME !nh* ISO DivB,$`kMs(6k= SQL }L#

b?}LDN}y=

b?}L5VXk{OX(<(E\;;}LN}5#b)<(F*N}y=#(}

8( PARAMETER STYLE Sd44(}L1,a8(b?}LN}y=#N}y=

hvf6M3r(+N}5+]Ab?}L5VD3r)DXw#|G28(Z+N

Nd{5+]Ab?}L5V1Cu4l#}g,3)N}y=awvBP8(:T

Z?v}LN}5,a+d{%@D null 8>{5+]A}L5V,Ta)N}IUT

DE"(qr,^(9C>z`LoT}]`M4aI7()#

Bma)ICN}y=Pm"'V?VN}y=D}L5V"'V?VN}y=D&

\}L`MT0N}y=Dhv:

m 2. N}y=

N}y= 'VDoT

'VD}L`

M hv

SQL 1
v C/C++

v OLE

v .NET +2o

TKP1o

T

v COBOL 2

v UDF

v f"}L

v =(

}wCZd+]DN}.b,a4BP3r+BPTd?+]A}

L:

v Z CREATE odPywD?vN}ra{D null 8>{#

v *5Xx DB2 D SQLSTATE#

v }LD^({#

v }LDX({F#

v *5Xx DB2 D SQL oOV{.#

IT4BP3r+BPTd?+]A}L,!vZ!n(Z CREATE

odP8()M}L`M:

v ]fxD:ex#

v }LDwC`M#

v dbinfo a9(|,}]bDE")#
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m 2. N}y= (x)

N}y= 'VDoT

'VD}L`

M hv

DB2SQL 1
v C/C++

v OLE

v .NET +2o

TKP1o

T

v COBOL

v f"}L }wCZd+]DN}.b,a4BP3r+BPTd?+]Af"

}L:

v |, CALL odO?vN}D null 8>{Dr?#

v *5Xx DB2 D SQLSTATE#

v f"}LD^({#

v f"}LDX({F#

v *5Xx DB2 D SQL oOV{.#

g{Z CREATE PROCEDURE odP8( DBINFO Sd,G4a+

dbinfo a9(|,}]bDE")+]Af"}L#

JAVA v Java v UDF

v f"}L

PARAMETER STYLE JAVA }L9C{O Java oTM SQLJ }L

f6DN}+]<(#

TZf"}L,a+ INOUT M OUT N}w*%;n?}i4+],

TSl5D5X#} IN"OUT T0 INOUT N}.b,f"}LD

Java =(Xw{|,?va{/(Z CREATE PROCEDURE odD

D Y N A M I C R E S U L T S E T S SdP8()DN}(`M*

ResultSet[])#

TZ PARAMETER STYLE JAVA UDF M=(,;+]}LwCP

y+]DG)Td?#

PARAMETER STYLE JAVA }L;'V DBINFO r PROGRAM

TYPE Sd#TZ UDF,g{4+NNa9/}]`M8(*N},

R4+NNa9/`M"CLOB"DBCLOB r BLOB }]`M8(*

5X`M (SQLSTATE 429B8),G4;\8( PARAMETER STYLE

JAVA#Kb,PARAMETER STYLE JAVA UDF ;'Vm/}"w

C`Mr]fx#

DB2GENERAL v Java v UDF

v f"}L

v =(

K`MD}L+9C(e*k Java =(;p9CDN}+]<(#}

G**"m UDF r_P]fxD UDF,r_h*CJ dbinfo a9,

qr,(iz9C PARAMETER STYLE JAVA#

TZ PARAMETER STYLE DB2GENERAL }L,;+]}LwCP

y+]DG)Td?#

GENERAL v C/C++

v .NET +2o

TKP1o

T

v COBOL

v f"}L PARAMETER STYLE GENERAL f"}LaZwC&CLrr}L

PS CALL odSUN}#g{Z CREATE PROCEDURE odP8

( DBINFO Sd,G4a+ dbinfo a9(|,}]bDE")+]

Af"}L#

GENERAL H[Z DB2 for z/OS®D SIMPLE f"}L#

G E N E R A L

WITH NULLS
v C/C++

v .NET +2o

TKP1o

T

v COBOL

v f"}L PARAMETER STYLE GENERAL WITH NULLS f"}LaZwC&

CLrr}LPS CALL odSUN}#Kb,9=x;v|,

CALL odO?vN}D null 8>{Dr?#g{Z CREATE PRO-

CEDURE odP8( DBINFO Sd,G4a+ dbinfo a9(|,}

]bDE")+]Af"}L#

GENERAL WITH NULLS H[Z DB2 for z/OSD SIMPLE WITH

NULLS f"}L#
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":

1. TZ UDF M=(,PARAMETER STYLE SQL H[Z PARAMETER STYLE

DB2SQL#

2. ;\9C COBOL 4*"f"}L#

3. ;'V .NET +2oTKP1KP1#

*"}L1DT\"bBn
*"}LD;vnTxf&;G)9M'z&CLr,xGT\#!q}L5VD=

(1,k<GBPT\0l#

NOT FENCED ==
NOT FENCED }Lk}]b\mwZ,;xLPKP#(#,T NOT

FENCED ==KP}L,O.T FENCED ==KP}L_P|_DT\,r

* FENCED }LGZ}fX7Udb?DXb DB2 xLPKP#

d;T NOT FENCED ==KP}L1ITZ{DxD}LT\,+C'zk

I\abbXrqbXY5}]brp5}]bXFa9#;PZzh*+T

\f&"SA+B,RO*}L2+1,E&C9C NOT FENCED }L#P

X@@M:b+ C/C++ }L"a* NOT FENCED DgUDE",kND:}

L2+T"bBn;wb#g{}L;;2+,;\Z}]b\mwDxLP

KP,kZ"a}L19C FENCED Sd#*K^F4(MKPI\;2+D

zk,DB2 *sC'_PX( CREATE_NOT_FENCED_ROUTINE E\4(

NOT FENCED }L#

g{ZzKP NOT FENCED }L1"zl#U9,R}LQ"a* NO

SQL,G4}]b\mw+"TJ1DV4Yw#;x,TZ4(e* NO SQL

D}L,}]b\mw+'\#

g{ NOT FENCED }L9C GRAPHIC r DBCLOB }],G4Xk9C

WCHARTYPE NOCONVERT !n$`k NOT FENCED }L#

FENCED THREADSAFE ==
FENCED THREADSAFE }Lkd{}LZ,;xLPKP#|_eX5,G

Java }La2m;vxL,x Java }La2mm;vxL(M9Cd{oT

`4D}LGVkD)#KVkI#$ Java }L,9d;\d{oT`4RI

\|WvmD}L0l#Kb,Java }LDxL9|,;v JVM,K JVM a

}"_:DZfI>,rK;*d{}L`My9C#FENCED THREADSAFE

}LD`vwCa2mJ4,rKy}"D53*z!Z FENCED NOT

THREADSAFE }L(?v FENCED NOT THREADSAFE }L<ZdT:D

(CxLPKP)#

g{zO*}Lc;2+,ITkd{}LZ,;}LPKP,kZ"aC}

L19C THREADSAFE Sd#M NOT FENCED }L;y,PX@@M:b

+ C/C++ }L"a* FENCED THREADSAFE DgUDE"IZ:}L2+

T"bBn;wbPR=#

g{ FENCED THREADSAFE }Lal#ax,G4+vU9}ZKPK}L

D_L#xLPDd{}LaLxKP#;x,<BK_Ll#axDJOa

TxLPDd{}L_Lzz:f0l,9b)_Lxk]e"Rpr_Pp

5D}]#Z;v_Ll#axs,xLM;YCZBD}LwC#ZyPn

/C'jIdZKxLPDw5s,aU9KxL#
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1z"a J a v a }L1,}GmPyw,qra+b)}LS*

THREADSAFE#1!ivB,yPd{ LANGUAGE `M<G NOT

THREADSAFE#;\+9C LANGUAGE OLE M OLE DB D}L8(*

THREADSAFE#

NOT FENCED }LXk* THREADSAFE#^(+}L"a* NOT FENCED

NOT THREADSAFE(SQLCODE -104)#

UNIX ODC'I(}iR db2fmp (Java) r db2fmp (C) 4i4d Java M

C THREADSAFE xL#

FENCED NOT THREADSAFE ==
?v FENCED NOT THREADSAFE }L<ZdT:D(CxLPKP#g{

}ZKPm`}L,G4aT}]b53T\zz;{0l#g{}L;;2

+,;\kd{}LZ,;xLPKP,kZ"aC}L19C NOT

THREADSAFE Sd#

Z UNIX O,NOT THREADSAFE xLTZOCD NOT THREADSAFE

db2fmp T>* db2fmp(pid)(dP pid G9C FENCED ==xLDzmL

rDxLj6)r db2fmp(UP)#

Java }L
g{rcKPfZs?ZfhsD Java }L,(iz+C}L"a* FENCED

NOT THREADSAFE#TZ FENCED THREADSAFE Java }LwC,DB2 a

"T!qd Java Qs!cTKP}LD_L Java FENCED ==xL#g{4

\+sMQ9C_^FZdT:DxL,G4a<B`_L Java db2fmp xL

"z“Java Q;c”ms#g{ Java }L;tZK`p,G4 FENCED }LT

_L2+==KP1+5V|_DT\(ZC==B,}LIT2m8v

JVM)#

10;'V NOT FENCED Java }L#+wC(e* NOT FENCED D Java

}L,g,|(e* FENCED THREADSAFE ;y#

C/C++ }L
C r C++ }L(#H Java }L*l,+|WvVms"ZfY5T0@##

IZb)-r,4PZfYwD\&9 C r C++ }LI* THREADSAFE r

NOT FENCED =="aDgUr!_#b)gUI(}q-2+}LD`L5

y4:b(kND:}L2+T"bBn;),T0(}9WbTzD}L4

:b#

SQL }L
SQL }L(XpG SQL }L)(#2H Java }L*l,RT\yyk C }

L`1#SQL }L<UT NOT FENCED ==KP,a)6Gb?}LIHD

T\f&#g{|,4S_-,G4T C `4D UDF DKPYH*lZT

SQL `4D UDF#g{_-\r%,G4 SQL UDF +ITkNNb? UDF

`H#

]fx ]fxGITVdx UDF M=(DZfi#]fx;JCZ SQL odPT}

LDvp}C#g{TodPD}LxPK`N}C,G4?v}C<PT:

D]fx#]fx9 UDF r=(\;Z=NwC.d#fd4,#

TZ_P4Su</D UDF M=(,zIT9C]fx4f"Z;NwCPy

hDNN5,TZsxDyPwCP9C#d{ UDF M=(D_-I\2*s

Z=NwC.d#fPd5#
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9C VARCHAR N}!z CHAR N}
zITZ}L(eP9C VARCHAR N}!z CHAR N}4Dx}LDT

\#9C VARCHAR }]`M!z CHAR }]`MIT@9 DB2 Z+]N

}.09CUq4ndN},"RITuL(}xg+dN}yhD1d?#

}g,g{zDM'z&CLr+V{.“A SHORT STRING”+]AZ{

CHAR(200) N}D}L,G4 DB2 Xk9C 186 vUq4ndCN},T

null axV{.,;s(}xg+{vI 200 vV{iIDV{.M;v null

U9{"MA}L#

`H.B,+,;V{.“A SHORT STRING”+]AZ{ VARCHAR(200) N

}D}L,a<B DB2 ;h(}xg+];vI 14 vV{iIDV{.M;

v null U9{#

}L2+T"bBn

*"M?p}Lrza);vza4+sXDx}]b&CLrDT\M'J#;

x,g{}]b\m14}7X\m}L?p,G4I\fZ2+TgU#

BP?Vhv2+TgU0IC4u:b)gUD=(#2+TgUsfD?Vhv

gN2+X?p2+T4*D}L#

2+TgU

NOT FENCED }LITCJ}]b\mwJ4
NOT FENCED }Lk}]b\mwZ,;xLPKP#IZ|Gk}]b}f

G#S|,rK NOT FENCED }LI\abbXrqbXY5}]b\mw

D2mZf,rp5}]bXFa9#N;N=Dp5<a<B}]b\mw

'\#NOT FENCED }L2I\aY5}]b0dm#

*7#}]b\mw0d}]bDj{T,zXk9WXANzrc"a*

NOT FENCED D}L#b)}LXk-}j{bT"wT,R;aT>NNb

bD:f'&#Zli}L1,k\P"bZf\mM2,d?D9C#1z

kmsX\mZfrmsX9C2,d?1,+PI\a"zY5#b)Jb

Z Java M .NET `LoT.bDoTPG#Ui#

h* CREATE_NOT_FENCED_ROUTINE (^E\"a NOT FENCED }L#

Zh CREATE_NOT_FENCED_ROUTINE (^1,k"bSU=I\a!CT

}]b\mw0dyPJ4D;\^CJ(#

":Common Criteria f]dC;'V NOT FENCED }L#

FENCED THREADSAFE }LITCJd{ FENCED THREADSAFE }Ly9CD
Zf FENCED THREADSAFE }Lw*2mxLPD_L4KP#dPD?v}L

<ITA!,;xLPd{}L_Ly9CDZf#rK,;v_L}LIS

_LxLPDd{}LU/tP}]#2m%;xLLPDm;vgUG;v

Zf\mfZJOD}L_LI\aY5d{}L_L,r<B{v_LxL

@##

*7#d{ FENCED THREADSAFE }LDj{T,zXk9WXANzrc

"a* FENCED THREADSAFE D}L#b)}LXk-}j{bT"wT,

R;aT>NNbbD:f'&#Zli}L1,k\P"bZf\mM2,

d?D9C#bGnI\"zY5Div,XpGZG Java oTP#
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h* CREATE_EXTERNAL_ROUTINE (^E\G< FENCED THREADSAFE

}L#Zh CREATE_EXTERNAL_ROUTINE (^1,k"bSU=I\a`

SrY5d{ FENCED THREADSAFE }LDZf#

FENCED xLyP_T}]b~qwD4CJ(I\a<B}]b\mwY5
I db2icrt(4(5})r db2iupdt(|B5})53|n(eKP FENCED

xLy9CDC'j6#KC'j6;\T}LbM`Df"?<_P4CJ

((Z UNIX 73P,K?<G sqllib/function;Z Windows 73P,K

?<G sqllib\function)#KC'j62;\T}]b~qwODNN}]

b"Yw53rd{X*D~M?<_PAr4CJ(#

g{ FENCED xLyP_75T}]b~qwODwVX*J4_P4CJ

(,G453I\a"zY5#}g,}]b\m1a+S4*4SU=D}

L"a* FENCED NOT THREADSAFE,"O*I(}+}LtkZdT:D

xLP4@9NNI\D#&#;x,5P FENCED xLDC'j6T sqllib/

function ?<_P4CJ(#g{C'wCK}L,+K}LTZ{GG4*

D,G4|a9C"a* NOT FENCED D}L5e8Cf>42G sqllib/

function PDb#Z~v}LT{v}]b\mw_P;\^DCJ(,"R

arKV"}]bmPDtPE",Y5}]b,U/O$E",r9}]b

\mw@##

7#5P FENCED xLDC'j6T}]b~qwODX*D~r?<;_P

4CJ((XpG sqllib/function M}]b}]?<)#

}LbM`D`uT

g{4XFT}LbM`Df"?<DCJ(,G4I\a>}r2G}Lb

M`#gH0nPyV[DGy,9Cqb(r`LJ?;_)D}Lf;

NOT FENCED }LweaOXXF5}]b~qw0dJ4DH(T"j{T

T0#\T#

*#$}LDj{T,zXk\mT|,}LbM`D?<DCJ(#7#!

I\YDC'ITCJK?<0dD~#VdTK?<D4CJ(1,k"b

KX(ITrC'j6DyP_,a)T}]b\mw0dyPJ4D;\^

CJ(#

?pI\;2+D}L

g{z<{S4*4q!}L,k7#<7XKbdC>,;sY9(""aT0w

CC}L#(i+C}L"a* FENCED M NOT THREADSAFE,}GzQ9WbT

C}L"R|4T>NNbbD:f'{#

g{zh*?p;v;{O2+}Lj<D}L,k+C}L"a* FENCED M NOT

THREADSAFE#FENCED M NOT THREADSAFE }LXk4PBPYw,E\7#

,$}]bj{T:

v Z%@D DB2 xLPKP(;kNNd{}L2mKxL)#g{|Gl#U9,

G4;a0l}]b\mw#

v 9C4;}]by9CDZf#bbD35ms+;a0l}]b\mw#
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}Lzk3"bBn

a+V{}]+]Azk3PDb?}L(I("}L19CD PARAMETER CCSID

!n~=8()#`FX,}]bYhS}LdvDV{.9CI PARAMETER CCSID

!n~=8(Dzk3#

g{M'zLr(}g9Czk3 C)CJ_P;,zk3(}g,zk3 S)DZ,

xCzk3a9C;,Dzk3(}g,zk3 R)4wC}L,G4avVBPB

~:

1. wC SQL od1,a+dkV{}]SM'z&CLrDzk3 (C) *;*kC

Z`X*Dzk3 (S)#TZ BLOB r+Cw FOR BIT DATA D}],;axP

*;#

2. g{}LDzk3kZDzk3;,,G4aZwC}L0+dkV{}]

(BLOB M FOR BIT DATA }b)*;*}LDzk3 (R)#

?R(iz9CwC~qw}Ly@]Dzk3 (R) 4$`k"`kT0s(~q

w}L#"GZyPivB<ITbyv#}g,zITZ Windows 73P4(

Unicode }]b#;x,g{ Windows 73;P Unicode zk3,G4zXk$

`k"`kT0s(9C Windows zk344(D&CLr#g{&CLr;,$

`kw^(mbDNNXb(gV{,G4C}L+pwC#

3. g{}LjI,G4}]b\mway]h*+yPdvV{}],S}Lzk3

(R) *;*Zzk3 (S)#g{}LZ4PZdWvms,G42a+}LPD

SQLSTATE MoO{",S}Lzk3*;*Zzk3#BLOB r FOR BIT DATA

V{.;axP*;#

4. g{odjI,G4a+dvV{}],SZzk3 (S) *;X*M'z&CLr

Dzk3 (C)#TZ BLOB rQCw FOR BIT DATA D}],;axP*;#

(}Z CREATE FUNCTION"CREATE PROCEDURE T0 CREATE TYPE odO

9C DBINFO !n,a+}Lzk3+]A}L#9CKE",IT`4Tzk3t

PD}L,TZm`;,Dzk3PYw#

32 ;M 64 ;&CLrM}L'V
DB2 Database for Linux, UNIX, and Windows 'VZwV=(O*"M?p&CLr

M}L,dP|(}LMC'(eD/} (UDF)#*C&CLrM}L}#$w,Xk

4sMKb DB2 }]b 32 ;M 64 ;'V"bBn#

**<,nCGHNeBP8c:

v 32 ;2~=(}ZKP 32 ;Yw53,x 64 ;2~=(}ZKP 64 ;Yw5

3#

v zIT+ DB2 }]bD 32 ;5}20A 32 ;Yw53r 64 ;Yw53,+;

\+ DB2 5}D 64 ;5}20A 64 ;Yw53#

v 32 ;&CLrGZ 32 ;Yw53O9(D&CLr#

v 64 ;&CLrGZ 64 ;Yw53O9(D&CLr#

BmEvKM'z&CLrM}LD DB2 }]b 32 ;M 64 ;'V,RwvBPY

h:
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m 3. 'VZ 32 ;r 64 ;2~=(OKP 32 ;M 64 ;&CLr

32 ;2~ + Yw53 64 ;2~ + Yw53

32 ;&CLr G G

64 ;&CLr q G

Bm8>'VS DB2 M'z&CLr4(k DB2 }]b~qwD,S#

m 4. 'VS 32 ;M 64 ;M'z,SA 32 ;M 64 ;~qw

32 ;~qw 64 ;~qw

32 ;M'z G G

64 ;&CLr G G

m 5. 'VZ 32 ;r 64 ;2~=(OKP 32 ;M 64 ;&CLr

32 ;2~MYw53 64 ;2~MYw53

32 ;&CLr G G

64 ;&CLr q G

Bm8>'VS DB2 M'z&CLr4(k DB2 }]b~qwD,S#

m 6. 'VS 32 ;M 64 ;M'z,SA 32 ;M 64 ;~qw

32 ;~qw 64 ;~qw

32 ;M'z G G

64 ;&CLr G G

m 7. 'VZ 32 ;M 64 ;~qwOKP FENCED M NOT FENCED }Lk UDF

32 ;~qw 64 ;~qw

32 ; FENCED }Lr UDF G G1"2"3

64 ; FENCED }Lr UDF q G

32 ; NOT FENCED }Lr

UDF G q2

64 ; NOT FENCED }Lr

UDF q G

":

1. Z 64 ;~qwOKP 32 ;}LI\\}#

2. 32 ;}LXk4(* FENCED M NOT THREADSAFE,E\Z 64 ;~qwO$

w#

3. ^(Z Linux/IA-64 }]b~qwOwC 32 ;}L#

Tb?}LD 32 ;M 64 ;'V
T 32 ;M 64 ;b?}LD'VI}LD CREATE odPBP=vSdDdP;v

47(:FENCED Sdr NOT FENCED Sd#
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b?}LD}LweG9C`LoT4`4,R`k*ITZwC}L10kMKP

Dbr`D~#FENCED r NOT FENCED SdDf67(b?}LGZPpZ}]

b\mwD FENCED 73PKP,9GZ}]b\mwyZD07UdPKP((}

9C2mZf!z TCPIP xP(E,Sx!C|CDT\)#1!ivB,;[!q

Dd{Sd*N,}L<U4(* FENCED#

Bm5wZKP`,Yw53D 32 ;M 64 ;}]b~qwO,DB2 TKP FENCED

M NOT FENCED 32 ;M 64 ;}LD'V#

m 8. T 32 ;M 64 ;b?}LD'V

}LD;m 32 ;~qw 64 ;~qw

32 ; FENCED }Lr UDF 'V 'V1

64 ; FENCED }Lr UDF ;'V3 'V

32 ; NOT FENCED }Lr UDF 'V 'V1"2

64 ; NOT FENCED }Lr UDF ;'V3 'V

":

1. Z 64 ;~qwOKP 32 ;}L;gZ 64 ;~qwOKP 64 ;}LGyl#

2. 32 ;}LXk4(* FENCED M NOT THREADSAFE,E\Z 64 ;~qwO$

w#

3. ;\Z 32 ;07UdPKP 64 ;&CLrM}L#

mPh*"bDX*BnG 32 ; NOT FENCED }L;\Z 64 ; DB2 ~qwOK

P#g{Xk+ 32 ; NOT FENCED }L?pA 64 ;=(,kZTb)}LxP`

?.0,Sb)}LD CREATE odP}% NOT FENCED Sd#

64 ;}]b~qwO9C 32 ;bD}LDT\
ITZ 64 ; DB2 }]b~qwOwC9C 32 ;}LbD}L#;x,KwCDT

\MZZ 64 ;~qwOwC 64 ;}L#T\56D-rG,?N"TZ 64 ;~q

wO4P 32 ;}L.0,aH"T+dw* 64 ;b4wC#g{byv'\,G4

fsa+bw* 32 ;b4wC#"T+ 32 ;bw* 64 ;b4wC'\1,aZ

db2diag U>D~Pzzms{" (SQLCODE -444)#

Java `@"Z;m#;P Java ibz (JVM) EaV`* 32 ;r 64 ;#DB2 v'

V9C;mk5}(ZdP9C JVM)`,D JVM#;d05,Z 32 ; DB2 5}

P,;\9C 32 ; JVM,xZ 64 ; DB2 5}P,;\9C 64 ; JVM#b+7

# Java }L}#Kw,"!I\+T\"SA+B#

b?}LPD XML }]`M'V
9CBP`LoT`4Db?}LM/}'V}]`M* XML DN}Md?:

v C

v C++

v COBOL

v Java

v .NET CLR oT
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b? OLE M OLEDB }L;'V}]`M* XML DN}#

Zb?}LzkPm> XML }]`M5D=(km> CLOB }]`MD=(`,#

yw}]`M* XML Db?}LN}1,+C4Z}]bP4(}LD CREATE

PROCEDURE M CREATE FUNCTION od,Xk8(a+ XML }]`Mf"*

CLOB }]`M#CLOB 5Ds!&CS| XML N}ym> XML D5Ds!#

BP CREATE PROCEDURE odT>9C C `LoT45VR_P XML N} parm1

Db?}LD CREATE PROCEDURE od:

CREATE PROCEDURE myproc(IN parm1 XML AS CLOB(2M), IN parm2 VARCHAR(32000))
LANGUAGE C
FENCED
PARAMETER STYLE SQL
EXTERNAL NAME ’mylib!myproc’;

Z4(b? UDF 1JC`F"bBn,gBP>}Py>:

CREATE FUNCTION myfunc (IN parm1 XML AS CLOB(2M))
RETURNS SMALLINT
LANGUAGE C
PARAMETER STYLE SQL
DETERMINISTIC
NOT FENCED
NULL CALL
NO SQL
NO EXTERNAL ACTION
EXTERNAL NAME ’mylib1!myfunc’

+ XML }]w* IN"OUT r INOUT N}+]Af"}L1,a_e/K XML }

]#g{9CDG Java f"}L,G4I\h*y] XML Td?D}?Ms!,T

0}Z""4PDb?f"}L}4vSQs!(java_heap_sz dCN})#

Zb?}LzkPCJ"hCT0^D XML N}Md?5D=(,kZ}]b&CL

rP4P`&YwD=(`,#

b?}L^F

TB^FJCZb?}L,Z*"rwTb?}L1&C<Gb)^F#

JCZyPb?}LD^F:

v ^(Zb?}LP4(B_L#

v ^(Sb?/}rb?=(PwC,S6p API#

v b?}L^(S|LSUdk"+dvT>Aj<dv#k;*9Cj<dk/dv

w#}g:

– Zb? Java }LzkP,k;*"v System.out.println() =(#

– Zb? C r C++ }LzkP,k;*"v printf()#

– Zb? COBOL }LzkP,k;*"v display#

d;b?}L^(+}]T>Aj<dv,+G|GIT|,+}]4k}]b~

qwD~53ODD~Dzk#
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TZZ UNIX 73PKPD FENCED }L,*ZdP4(D~D?j?<rD~>

mXk_PJ1DmI(,gKE\C sqllib/adm/.fenced D~DyP_4(r4

kD~#TZ NOT FENCED }L,5}yP_XkTZdPr*D~D?<,_P

4(MA/4mI(#

":DB2 ;a"T+}Ly4PDNNb?dkrdvk DB2 T:DBq,=#r

K,g{ UDF ZBqZd4kD~,"RTsI3)-rxXKCBq,G4;a

"T"Vr7zTD~ywD4k#

v ^(Zb?}LP4P,S`XDodr|n#K^FJCZBPod,|(:

– BACKUP

– CONNECT

– CONNECT TO

– CONNECT RESET

– CREATE DATABASE

– DROP DATABASE

– FORWARD RECOVERY

– RESTORE

v ;FvZ}LP9CYw53/}#;a^F9Cb)/},BPiv}b:

– ;\*b?}L20C'(eDEE&mLr#g{4q-K^F,G4I\a

<BbbDb?}LKP1'\"}]bl#axrd{Jb#20EE&mL

r2I\aIE Java }LD JVM Yw#

– U9xLD53wCI\al#U9dP;v DB2 xL,"<B}]b53r}

]b&CLr'\#

g{d{53wCIE DB2 }]b\mwD}#Yw,G42I\a<BJb#

}g,g{/}"TSZf6X|,C'(eD/}Db,G4I\a<BOX

Jb#Z`4MbT|,53wCDb?}L1,kqb!D#

v b?}L;\|,aU910xLD|n#b?}LXk<UZ;U910xLD

ivB,+XF(5Xx DB2 }]b\mw#

v 1}]b&Zn/4,1,;\|Bb?}Lb"`riO~(Xbiv}b)#

g{Z DB2 }]b\mw&Zn/4,1h*|B,R;\!q#9Mt/5},

k9C;,D5}*}L4(BDb"`riO~#;s,9C ALTER od4|D

b?}LD EXTERNAL NAME Sd5,Tc|}CBb"`riO~D~D{F#

v 73d? DB2CKPTR Zb?}LP;IC#aZt/}]b\mw16qyPd{{

FT“DB2”*7D73d?,)b?}L9C#

v FENCED b?}L^(9C3){F;GT“DB2”*7D73d?#}g,^(9C

LIBPATH 73d?#;x,NOT FENCED b?}LIT9Cb)d?#

v b?}L^(9CZt/ DB2 }]b\mwshCD73d?5#

v &C^FZb?}LP9C\#$J4(b)J4;N;\);vxLCJ)#g

{9C,k"T5MZ=vb?}LT<CJ\#$J4"z@xDI\T#g{

T<CJ\#$J41=vr|`b?}L"z@x,G4 DB2 }]b\mw+^

(lb=rbvbViv#b+<Bb?}LxLRp#

v ;&CZ DB2 }]b~qwOT=XVdb?}LN}DZf#DB2 }]b\mw

ay]}LD CREATE odPDN}yw4T/Vdf"w#k;*Zb?}LP
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DdN}DNNf"w8k#g{T<9C>X4(Df"w8k4|D8k,G

4I\a<BZf9)"}]Y5rl#ax#

v k;*Zb?}LP9C2,r+V}]#DB2 ^(#$2,r+Vd?y9CDZ

fZ=Nb?}LwC.d#t;d#TZ UDF M=(,zIT9C]fx4f"

=NwC.d9CD5#

v a:fyP SQL N}5#bb6Ea4(51>"+d+]Ab?}L#g{Tb

?}LDdkN}wvK|D,G4b)|D+;a0l SQL 5r&m#;x,g

{b?}L+,v CREATE ody8(}?D}]4kAdkrdvN},G4a

"zZfY5,xR}Lal#ax#

v LOAD 5CLr;'V0k,P}C\@$}LDPDmP#g{TK`m"v LOAD
|n,G4+SU=ms{" SQL1376N#*bvK^F,ITXB(e*!{@$

D}Lr9C<k5CLr#

vJCZb?}LD^F

v S6Wf"}LP5Xa{/1,zITZ`v6W6p9C,;{Fr*Nj#

;x,MZ V8 D&CLr+;\CJr*DZ;va{/#9C;,Lr|6pr

*DNj;JCK^F#

vb?/}JCD^F

v b?/}^(5Xa{/#ZjI/}DnUwC1,XkXUb?/}Pr*D

yPNj#

v &CZb?}L5X.0MEb?}LPD/,ZfVd#g{4byv,G4+

<BZf9),R DB2 xL{DaVxv$,<B}]b53Zf;c#

TZC'(eDb?/}Mb?=(,IT9C]fx4Vd`v/}wCyhD

/,Zf#g{TK==9C]fx,kZ CREATE FUNCTION r CREATE

METHOD odP8( FINAL CALL tT#b+7#Z}L5X.0MEyVdD

Zf#

4(b?}L

9C4(|(d{5VD}LD`F=(44(|(}LM/}Db?}L,;x,

h*4Pd{8v=h,r*}L5Vh*`4"`kT0?p4zk#

*<.0

v Xk20 IBM Data Server Client#

v }]b~qwXk}ZKP'Vy!5V`LoT`kwM*"m~DYw53#

v XkZ}]b~qwO20y!`LoTDXh`kwMKP1'V#

v P(4P CREATE PROCEDURE"CREATE FUNCTION r CREATE METHOD o

d#

^F

PXkb?}L`X*D^FPm,kND:

v Z 293D:b?}L^F;
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XZKNq

ZBPivB,z;A!q5Vb?}L:

v zh*Z}LPb04S_-,TCJ}]brZ}]bb?4PYw#

v z*sSBPNNnwCb0D_-:`v&CLr"CLP"m;v}L(}L"

/} (UDF) r=()r%"w#

v znC$9C`LoT(x;G SQL M SQL PL od)4`4K_-#

v zh*}L_-4P}]bb?Yw,}g4krA!}]b~qwODD~"K

Pm;v&CLrrKP^(9C SQL M SQL PL od4m>D_-#

}L

1. 9Cy!`LoT4`4}L_-#

v PXb?}L"}L&\T0}L&\5VD#fE",kND“Hvu~”?V

Py}CDwb#

v 9Cr<k'V SQL od4P1yhDNNXh7D~#

v }7X9C3dA DB2 SQL }]`MD`LoT}]`M4ywd?MN}#

2. Xky]y!`LoTDN}y=yhDq=4ywN}#PXN}M-MywD

|`E",kND:

v Z 203D:b?}LDN}y=;

3. +zk9(=br`D~#

4. +br`D~4F=}]b~qwOD DB2 function ?<#(i+ DB2 }LD`

X*iO~rbf"A/}?<#*KbPX/}?<D|`E",kNDBPN

;odD EXTERNAL Sd:CREATE PROCEDURE r CREATE FUNCTION#

g{h*,zIT+iO~4F=~qwODm;v?<,+G*KI&wC}

L,zXkGBiO~Dj<76{,r*B;=h*Cj<76{#

5. /,r2,X4PJOZ}L`MD SQL oT CREATE od:CREATE PROCE-

DURE r CREATE FUNCTION#

v 9Cy! API r`LoTDJ1548( LANGUAGE Sd#>}|(:CLR"C

T0 JAVA#

v 9C'VDN}y=(Z}LzkP5V)D{F48( PARAMETER STYLE Sd#

v 9Cb"`riO~D~(+(}BPdP;v5k}L`X*)D{F48(

EXTERNAL Sd:

– }Lb"`riO~D~Dj<76{#

– }Lb"`riO~D~D`T76{(`TZ/}?<)#

1!ivB,DB2 +Z/}?<P4{FiRb"`riO~D~,}GZ

EXTERNAL SdP8(b"`riO~D~Dj<r`T76{#

v g{zD}LG}LR|a+;vr`va{/5XxwC_,k8(_P}5

D DYNAMIC RESULT SETS#

v 8(hv}LDXw1yhDNNd{Sd#

a{

*wCb?}L,kND}LwC
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`4}L

*<.0

M`4}LxT,}V}L(}L"UDF T0=()_Pm`2,c#}g,b}V}

LICdP;)`,DN}y=,'V(}wVM'zSZ(6k= SQL"CLI T0

JDBC)49C SQL,T0<ITwCd{}L#ns,BP=hm>CZ`4}LD

%;=(#

}L`M_P;)X(D}L&\#}g,a{/X(Zf"}L,x]fxX(Z

UDF M=(#g{zv=;JCZzy*"D}L`MD=h,k*AC=hsfD=

h#

Z`4}L.0,zXkv(BPBn:

v yhD}L`M#

v +C4`4}LD`LoT#

v }LPh* SQL od1*9CDSZ#

mkNDPX2+T"bM`\mT0T\"bBnDwb#

}L

*4(}Lwe,zXk4PBPYw:

1. ;JCZb?}L#S\4TwC&CLrr}LDdkN},"ywdvN}#

}LgNS\N}@5ZC44(}LDN}y=#?VN}y=<(eI+]A

}LweDN}/T0N}D+]3r#

}g,BPG PARAMETER STYLE SQL P9C C(9C sqludf.h)`4D UDF

weDXw{:

SQL_API_RC SQL_API_FN product ( SQLUDF_DOUBLE *in1,
SQLUDF_DOUBLE *in2,
SQLUDF_DOUBLE *outProduct,
SQLUDF_NULLIND *in1NullInd,
SQLUDF_NULLIND *in2NullInd,
SQLUDF_NULLIND *productNullInd,
SQLUDF_TRAIL_ARGS )

2. mS}L*4PD_-#zITZ}LwePICD3)&\gBy>:

v wCd{}L(6W)rwC10}L(]i)#

v Z(e*_P SQL(CONTAINS SQL"READS SQL r MODIFIES SQL)D}

LP,}LIT"v SQL od#}LD"a==XFITwCDod`M#

v Zb? UDF M=(P,9C]fx4#f=vwC.dD4,#

v Z SQL }LP,9Cu~&mLr47(vV8(u~1 SQL }LDP*#z

ITy] SQLSTATE 4(eu~#

3. ;JCZf"}L#5X;vr`va{/#}kwC&CLr;;DvpN}.

b,f"}L9\;5X`va{/#;P SQL }LM CLI"ODBC"JDBC T0

SQLJ }LMM'zE\S\a{/#

a{

}K`4}L.b,z9h*"aC}L,;sE\wC#bG9Ckzy*"D}

L`M%dD CREATE od4jI#(#,`4M"a}LD3r^Xt*#;x,
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g{}L"vTTmxP}CD SQL,G4XkH"a}L,;s9(}L#ZbVi

vB,XkQ"a}L,E\I&s(#

wT}L

*<.0

Zzz~qwO?p}L.0,zXkZbT~qwOTdxPdVbTMwT#b

TZh*"a* NOT FENCED }LD}LxTHdX*,bGr*,|GITT}]

b\mwDZf"}]bM}]bXFa9xP;\^FDCJ#F E N C E D

THREADSAFE }Lkd{}L2mZf,rK2h*\P"b#

XZKNq

#{}LJbDKTm

*7#}L}7X4P,kliBPBn:

v GqQ}7X"aC}L#CREATE odPa)DN}Xkk}Ley&m

DTd?%d#ZNGb;cDivB,liBP_eBn:

– }Ley9CDTd?D}]`MJOZ CREATE odP(eDN}`

M#

– }L4kdvd?DVZ};,v CREATE od*`&a{(eDVZ

}#

– g{9C`&D C R E A T E !n4"a}L,G4fZ

SCRATCHPAD"FINAL CALL M DBINFO D}LTd?#

– TZb?}LxT,CREATE odP EXTERNAL NAME SdD5Xk

k}LbMkZc%d(fYw53;,,GqxVs!42Pyd

/)#

– TZ C++ }L,C++ `kw+TkZc{F&C`Myw#zr_&C

Z EXTERNAL NAME SdP8(QxP`M0ND{F,r_&CZ

C'zkP+kZc(e* extern "C"#

– wCZd8(D}L{XkkC}LD"a{(I CREATE od(e)

%d#1!ivB,}Lj6+*;*s4#b";JCZ(gj6,

b)j6;a*;*s4,rKxVs!4#

Xk+}LEk CREATE ody8(D?<76,48(761,DB2

Z1!ivB+ZK76PiRC}L#TZ UDF"=(M\@$}L,

bG sqllib/function (UNIX) r sqllib\function (Windows)#TZ4

\@$}LxT,bG sqllib/function/unfenced (UNIX) r sqllib\

function\unfenced (Windows)#

v Q9C}7DwCrP"$`k(TZ6k= SQL)"`kM4S!n49

(}L#

v Q+&CLrk}]bs((9C CLI"ODBC r JDBC `4D&CLr}

b)#g{}L|, SQL "R49CNNb)SZ,G42h*TdxPs

(#

v }L<7X+NNmsE"5X=M'z&CLr#

v g{T}L(eK FINAL CALL,G4+<GyPJCDwC`M#

v ME}Ly9CD53J4#
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v g{z"TwC}L,+SU=8>zDX(;cT4PKYwDms

(SQLCODE -551,SQLSTATE 42501),bI\Gr*zTC}L;_P

EXECUTE X(#_P SECADM r ACCESSCTRL (^DC'r_NNT

C}L_P EXECUTE WITH GRANT OPTION DC'IT+KX(Zh}

LDNNwC_#PXZ(M}LD`Xwba)KPXgNP'\mTK

X(D9CDj8E"#

}LwT<u

*wT}L,k9CBP<u:

v *"PDa)KCZwT|, SQL weD}LM Java }LDZ`wT$

_#

v ;I\+oO}]S}L4AA;#g{zrc+oO}]4kD~,k7

#4kI+VCJD?<,}g \tmp#;*4kI}]b\mwr}]b9

CD?<#

TZ}LxT,;V2+Dfz=(G,+oO}]4k SQL m#Xk9C

MODIFIES SQL DATA Sd4"azybTD}L,byE\4k SQL

m#g{zh*VP}L+}]4k SQL mr_;Y+}]4k SQL m,

G4Xk>}C}L,;sZ8(r;8( MODIFIES SQL DATA SdD

ivBXB"aC}L#Z>}"XB"a}L.0,kKbdStn#

v zIT(}`41SwC}LkZcDr%&CLr4wTC}L#PX9

Cya)DwTwDE",kiD`kwD5#

b?}LbM`\m
*I&*"MwCb?}L,Xk}7?pM\mb?}LbM`D~#

g{nu4(b?}LT0?pbM`D~1!Dww,G4IT+b?}LbM`

D~D\m$w?uAnY#

b?}L\mDw*"bBngBy>:

v ?pb?}LbM`D~

v #$b?}LbM`D~D2+

v bvb?}LbM`

v ^Db?}LbM`D~

v 8]M4-b?}LbM`D~

53\m1"}]b\m1T0}]b&CLr*"_<&CP#pN,7#Z4P

}L*"M}]b\mNqZd,b?}LbM`D~G2+DRQ}7#t#

?pb?}LbM`

?pb?}LbM`G8Zy]4zk9(b?}LbM`s,+d4F=}]b~

qw#

Xk+b?}Lb"`riO~D~4F=}]b~qwOD DB2 function ?<rd

S?<#K;CG(iDb?}L?p;C#*KbPX/}?<D|`E",kN

DBPN; SQL odD EXTERNAL SdDhv:CREATE PROCEDURE r CRE-

ATE FUNCTION#
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zIT+b?}L`"briO~4F=~qwODd{?<;C(!vZC45V

}LD API M`LoT),;x,(#;Fvbyv#g{byv,G4Xk(EG<

j<76{"7#K5Gk EXTERNAL NAME Sdnd9C,E\I&wC}L#

IT9CwV#CDD~+d$_+bM`D~4F=}]b~qwD~53#IT

+ Java }LS20K DB2 M'zDFcz4F= DB2 }]b~qw(IT9C(

EkTKC>xhFDXb53(e}LxP4F)#kNDPX Java }LDwb,

TKb|`j8E"#

4PJOZ}L`MD SQL oT CREATE od(CREATE PROCEDURE r CRE-

ATE FUNCTION)1,k7#8(`&DSd"Xp"b EXTERNAL NAME Sd#

v 9Cy! API r`LoTDJ1548( LANGUAGE Sd#>}|(:CLR"C T

0 JAVA#

v 9C'VDN}y=(Z}LzkP5V)D{F48( PARAMETER STYLE Sd#

v 9Cb"`riO~D~(+(}BPdP;v5k}L`X*)D{F48(

EXTERNAL Sd:

– }Lb"`riO~D~Dj<76{#

– }Lb"`riO~D~D`T76{(`TZ/}?<)#

1!ivB,DB2 +Z/}?<P4{FiRb"`riO~D~,}GZ EXTER-

NAL SdP8(b"`riO~D~Dj<r`T76{#

b?}Lbr`D~D2+T

b?}LbGf"Z}]b~qwDD~53O,x DB2 }]b\mw;aTNN=

=Tb?}LbxP8]r#$#*9}L\;LxI&;wC,k}L`X*Db

XkLxfZZ CREATE od(C44(}L)D EXTERNAL Sdy8(D;C#

Z4(}Ls,k;*F/r>}}Lb;qr,a<B}LwC'\#

*@9bbrnb>}rf;}Lb,zXk^FT}]b~qwO|,}LbD?

<DCJ(,"^FT}LbD~DCJ(#*xP^F,k9CYw53|n4h

C?<MD~mI(#

bvb?}LbM`

DB2 b?}LbbvZ DB2 5}6p4P#bb6E,Z|,`v DB2 }]bD

DB2 5}P,ITZ;v}]bP4(b?}L"CG)b?}L9CQCZm;}]

bPD}LDb?}Lb#

5}6b?}Lbv(}Jm`v}L(ek%;b`X*4'Vzk4C#4TK

==4Cb?}Lb,xGC}]b~qwDD~53|,b?}LbD1>1,b

{I\a"ze;#1%;5}PfZ`v}]b,"R?v}]bPD}Lk|G

T:Db1>M}Lwe``X*1,Hda"zbViv#g{;v}]bPD}

Ly9CDbr`D{Fk,;5}Pm;}]bPD}Ly9CDbr`D{Fj

+`,,G4+"ze;#

*KnsLHX5M"zbVivDI\T,(iZ5}6/}?<(sqllib/

function ?<)Pf"}LbD%;1>,"C?v}]bPyP}L(eD EXTER-

NAL Sd}C(;Db#
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g{Xk4(=v&\;,D,{}Lb,G44P=v=S=hTcnsLHX5

Mb{e;I\TAXX*#

TZ C"C++"COBOL M ADO.NET }L:
IT(}4PBPYw4nsLHXuYrbvb{e;:

1. +|,}LweDbf"Z?v}]bD;,?<P#

2. 4(}L1,(} EXTERNAL NAME Sd548(x(DbDj{76

(x;G8(`T76)#

TZ Java }L:
^((}+`&D`D~Fk;,D?<4bv`{e;,bGr*,

CLASSPATH 73d?+&CZ{v5}#Z CLASSPATH Pv=DZ;v`MG
y9CD`#rK,g{P=v;,D Java }L"R|G}C,{D`,G4

dP;v}L+9C;}7D`#P=VI\Dbv=8:+\0l`X|

{,r_*?v}]b4(;,D5}#

^Db?}LbM`D~

Z?pVPDb?}L"Zzz}]b5373P9CC}L.s,I\h*Td_

-xP^D#zITTVP}LxP^D,+X*DGP8XxP^D,Tc(ee

zDS\1dc4P|BT0nsLHX5MPONN""}LwCDgU#

g{h*|Bb?}Lb,k;*XB`kC}L"+dXB4S=}]b\mwK

PZd9CD10}LD?jD~(}g sqllib/function/foo.a)#g{10}Lw

C}ZCJ_Y:fD}LxLf>,"RWcb;f;,G4I\a<B}LwC

'\#g{PX*Z;#9"XBt/ DB2 DivB|D}LDwe,kjIBP=

h:

1. 4(9Cm;vbr`D~{DBb?}Lb#

2. g{|G6k= SQL }L,k9C BIND |nT}LLr|k}]bxPs(#

3. 9C ALTER ROUTINE od4|D}L(e,T9 EXTERNAL NAME Sd}C

|BsD}Lbr`#g{*|BD}LweI`v}]bP`?D}L9C,G

4XkT?v\0lD}]b4P>ZhvDYw#

4 . *|BQ9(= J A R D~PD J a v a }L,Xk"v C A L L

SQLJ.REFRESH_CLASSES() odT?F DB2 0kB`#g{|B Java }L`.

s4"v CALL SQLJ.REFRESH_CLASSES() od,G4 DB2 +Lx9CH0D

`f>#DB2 +Z COMMIT r ROLLBACK "z1"B`#

;)}L(e;|B,TC}LxPDyPsxwC<+0k"KPBDb?}Lb

r`#

8]M4-b?}LbM`D~

4P}]b8]1,;a+b?}Lbkd{}]bTs;p8]#`FX,4-}

]b1,;a4-b?}Lb#

g{}]b8]M4-D?DG*KXB?p}]b,G4XkTK==+b?}L

bD~S-<}]b~qwD~534F=?j}]b~qwD~53,T#tb?

}LbD`T76{#
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b?}Lb\mMT\

b?}Lb\ma0l}LT\,bGr*,DB2 }]b\mw/,XTb?}Lbx

P_Y:f,Tca_9C}LDT\#

*KqCnQDb?}LT\,k<GBPwn:

v #V?vbPD}L}!I\XY#9CZ`O!Db?}LbH9C8vsb|

C#

v +(#;pwCD}LD}L/};pVi=4zkP#+Kzk`k=b?}L

bP1,-#wCDwv}LDkZc.dD`kO|,b9}]b\mw\;a

_|CD_Y:f'V#DF_Y:f'VD-rG,0k;N%;b?}Lb"

wCCbPD`vb?}L/}PzZa_'J#

TZ9C C r C++ `LoT5VDb?}LxT,0kbDI>;T C }LP<

U9CDb"z;N#wC;N}L.s,CxLP,;_LDyPsxwC<;

h*XB0kC}LDb#
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Z 3 B .NET +2oTKP1 (CLR) }L

Z DB2 P,+2oTKP1 (CLR) }LG;v(}4P CREATE PROCEDURE r

CREATE FUNCTION od(+ .NET iO~w*db?zkwe4}C)44(Db

?}L#

BPuoZ CLR }LDOBDP\X*:

.NET Framework
;v Microsoft &CLr*"73,|, CLR M .NET Framework `b(h

F*a)CZ*"M/IzkND;B`L73)#

+2oTKP1 (CLR)
yP .NET Framework &CLrDKP1bMw#

PdoT (IL)
I .NET Framework CLR bMDQ`kVZkD`M#yP .NET f]oT

D4zk<`k* IL VZk#

iO~ |, IL VZkDD~#bITGbrI4PD~#

zIT9CNNI`k* IL iO~DoT45V CLR }L#b)oT|(+;^Z

Managed C++"C#"Visual Basic T0 J##

Z*" CLR }L0,XkKb}Ly>-mT0X(Z CLR }LDXP&\MXw#

*Kb}LM CLR }LD|`E",kND:

v Z 53D:9C}LDf&;

v Z 413D:.NET CLR }LPD SQL }]`Mm>;

v Z 433D:.NET CLR }LPDN};

v Z 453D:S .NET CLR }LP5Xa{/;

v Z 473D:.NET CLR }L^F;

v Z 553D:k .NET CLR }L`XDms;

*" CLR }L\]W#PXgN*" CLR }LDp=8>E"T0j{>},kN

D:

v Z 483D:S DB2 |n0Z4( .NET CLR }L;

v Z 583D:C# .NET CLR }L>};

v Z 913D:C# .NET CLR /}>};

T9C .NET CLR oTxPb?}L*"D'V
*9C .NET CLR oT*"T0I&KPb?}L,z+h*9C'VDYw53"

DB2 }]b~qwMM'zf>T0*"m~#

IT9CII Microsoft .NET Framework `kI IL iO~DoT45V .NET CLR

b?}L#b)oT|(+;^Z Managed C++"C#"Visual Basic T0 J##

zITZBPYw53O*" .NET CLR }L:
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v Windows 2000

v Windows XP(32 ;M 64 ;f>)

v Windows Server 2003(32 ;M 64 ;f>)

v Windows Server 2008(32 ;M 64 ;f>)

XkkT .NET CLR }L*"20 V9 r|_f>D}]~qwM'z#}]b~q

wXk}ZKP DB2 V9 r|_f>D}]bz7#

Xk+ Microsoft .NET Framework m~D'Vf>20A DB2 }]b~qwyZD

Fcz#Microsoft .NET Framework G%@a)D,rw* Microsoft .NET Frame-

work m~*"|D;?Va)#

CZ*" .NET CLR }LD$_
$_IT9*" .NET CLR }LTk DB2 }]b;%DNq|lY"|]W#

ITZ Microsoft Visual Studio .NET P9CBPm~a)D<N$_4*" .NET CLR

}L:

v IBM Database Add-Ins for Microsoft Visual Studio

2IT9Cf DB2 a)DBP|nPgf,Z DB2 }]b~qwO*" .NET CLR

}L:

v DB2 |nP&mw (DB2 CLP)

v DB2 |n0Z

hF .NET CLR }L
hF .NET CLR }L1,&C<G#fb?}LhF"bBnT0 .NET CLR X(h

F"bBn#

.NET &CLr*"D*6M-iT0Tb?}LD;cKb#BPwbITrza);

)X8E"#

PXb?}LD&\M9CD|`E",kND:

v Z 63D:b?}L5V;

PX .NET CLR }LDXwD|`E",kND:

v Z 393DZ 3 B, :.NET +2oTKP1 (CLR) }L;

FUX8*6.s,hF6k= SQL }LDw*"bBnGKb .NET CLR }LDX

P&\MXw:

v |,iO~,'VZ .NET CLR }LP4P SQL od (IBM.Data.DB2)

v .NET CLR }L'VD SQL }]`M

v .NET CLR }LDN}

v 5X .NET CLR }LDa{/

v .NET CLR }LD2+TM4PXF==hC

v .NET CLR }L^F
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v S .NET CLR }LP5Xa{/

ZKb .NET CLR Xws,kNDZ 483D:4( .NET CLR }L;#

.NET CLR }LPD SQL }]`Mm>
.NET CLR }LIT}Cw*}LN}D SQL }]`M5"Cw SQL od4P;?

VDN}5T0Cwd?DN}5,;xXk9C`&D IBM SQL }]`M5"IBM

Data Server Provider for .NET }]`M5T0 .NET Framework }]`M547#Z

CJrlwb)51;aXOr*'}]#

TZ CREATE PROCEDURE r CREATE FUNCTION odPC44( .NET CLR }

LD}LN}f6,a9C DB2 SQL }]`M5#IT*}LN}8(s`} SQL

}]`M,;xfZ;)}b#

Xk9C IBM Data Server Provider for .NET Ts,E\8(*Cwh4PD SQL o

d;?VDN}5#9C DB2Parameter Ts4m>*mSA DB2Command Ts(m>

SQL od)DN}#8(N}D}]`M51,Xk9C IBM.Data.DB2Types {FU

dPya)D IBM Data Server Provider for .NET }]`M5#IBM.Data.DB2Types {

FUda)`Ma94m>?V'VD DB2 SQL }]`M#

TZI\Y1fE SQL }]`M5DN}MV?d?,Xk9Cg IBM.Data.DB2Types

{FUdPy(eD`& IBM Data Server Provider for .NET }]`M#

":a+ dbinfo a9w*N}+]A CLR /}M}L#2a+ CLR UDF D]fx

MwC`Mw*N}+]A CLR }L#PXJOZb)N}D CLR }]`MDE",

kND`Xwb:

v CLR }LPDN}

BmT> DB2Type }]`M"DB2 }]`M"Informix® }]`M"Microsoft .NET

Framework `MT0 DB2Types `Ma9.dD3d#
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`p DB2Types `Ma9 DB2Type }]`M DB2 }]`M Informix }]`M .NET }]`M

}V DB2Int16 SmallInt SMALLINT B O O L E A N M

SMALLINT

Int16

DB2Int32 Integer INT INTEGER"INT M

SERIAL

Int32

DB2Int64 BigInt BIGINT BIGINT"BIGSERIAL"INT8

M SERIAL8

Int64

D B 2 R e a l M

DB2Real370

Real REAL R E A L M

SMALLFLOAT

Single

DB2Double Double DOUBLE PRECI -

SION

DECIMAL(≤31)M

DOUBLE PRECI -

SION

Double

DB2Double Float FLOAT DECIMAL (32) M

FLOAT

Double

DB2Decimal Decimal DECIMAL MONEY Decimal

DB2DecimalFloat DecimalFloat DECFLOAT (16|34)1"

4

Decimal

DB2Decimal Numeric DECIMAL DECIMAL (≤31) M

NUMERIC

Decimal

UZ/1d DB2Date Date DATE DATETIME(UZ+

H)

Datetime

DB2Time Time TIME DATETIME(1d+

H)

TimeSpan

DB2TimeStamp Timestamp TIMESTAMP DATETIME(1dM

UZ+H)

DateTime

XML DB2Xml Xml2 XML Byte[]

V{}] DB2String Char CHAR CHAR String

DB2String VarChar VARCHAR VARCHAR String

DB2String LongVarChar1 LONG VARCHAR LVARCHAR String

~xF}] DB2Binary Binary C H A R F O R B I T

DATA

Byte[]

DB2Binary Binary3 BINARY Byte[]

DB2Binary VarBinary3 VARBINARY Byte[]

DB2Binary LongVarBinary1 LONG VARCHAR

FOR BIT DATA

Byte[]

<N}] DB2String Graphic GRAPHIC String

DB2String VarGraphic VARGRAPHIC String

DB2String LongVarGraphic1 L O N G

VARGRAPHIC

String

LOB }] DB2Clob Clob CLOB CLOB M TEXT String

DB2Blob Blob BLOB BLOB M BYTE Byte[]

DB2Clob DbClob DBCLOB String

Pj6 DB2RowId RowId ROWID Byte[]

1. DB2 .NET +2oTKP1}L;'V+b)}]`MCwN}#

2.`M* DB2Type.Xml D DB2ParameterClass.ParameterName tTITS\BP`MDd?:String"byte[]"DB2Xml T0 XmlReader#

3.b)}]`M;JCZ DB2 for z/OS#

4.v DB2 for z/OS V9 0|_f>T0 DB2 for Linux, UNIX and Windows V9.5 0|_"Pf'VK}]`M#
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.NET CLR }LPDN}
.NET CLR }LPDN}ywXk{OdP;V'VN}y=D*s,RXkq-CZ

}LDX( .NET oTDN}X|V*s#

g{}L+9C]fxr dbinfo a9,r_+_P PROGRAM TYPE MAIN N}S

Z,G4h*<Gd{j8E"#>wbavyP CLR N}"bBn#

CLR }L'VDN}y=

Z4(}L1,XkZ}LD CREATE odD EXTERNAL SdP8(}LDN}y

=#XkZb? CLR }LzkD5VP+7X43KN}y=#CLR }L'VBP

DB2 N}y=:

v SQL(\}LM/}'V)

v GENERAL(;\}L'V)

v GENERAL WITH NULLS(;\}L'V)

v DB2SQL(\}LM/}'V)

PXb)N}y=D|`E",kND:

v Z 203D:b?}LDN}y=;

CLR }LN} null 8>{

g{* CLR }L!qDN}y=*s*N}8( null 8>{,G41N}y=wC

null 8>{Dr?1,a+ null 8>{w* System.Int16 `M5+]A CLR }L,

rZ System.Int16[] 5P+]#

g{N}y=8(Xk+ null 8>{w*%5N}+]A}L(N}y= SQL *sb

yv),G4?vN}h*;v System.Int16 null 8>{#

Z .NET oTP,XkZ%5N}0fSO;vX|V,T8>G(}59G(}}C

4+]N}#Xk+CZ}LN}D,;X|VCZ`X*D null 8>{N}#BD|

j8XV[KC48>G(}59G(}}C4+]Td?DX|V#

PXN}y= SQL 0d{'VDN}y=D|`E",kND:

v Z 203D:b?}LDN}y=;

(}5r(}}C4+] CLR }LN}

`k*PdoT (IL) VZkD .NET oT}L*sZN}0fSOX|V,T8>N

}DX(tT,}gG(}59G(}}C4+]N},r_N}GvdkN}9G

vdvN}#

N}X|VX(Z .NET oT#}g,*9C C# (}}C4+]N},N}X|VG

ref,x9C Visual Basic 1,(}}CN}GI byRef X|V8>#Xk9CX|

V48>}LD CREATE odPy8(D SQL N}9C (IN"OUT r INOUT)#

+N}X|V&CZ DB2 }LPD .NET oT}LN}1,aJCBPfr:

v 9C C# yw IN `MN}1;\ 9CN}X|V,9C Visual Basic ywb)

`MN}1Xk9C byVal X|V#
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v Xk9CoTX(X|V(8>(}}C+]N})4yw INOUT `MN}#9C

C#,`&DX|VG ref#9C Visual Basic,`&DX|VG byRef#

v Xk9CoTX(X|V(8>N}GvdvN})4yw OUT `MN}#9C C#,

9C out X|V#Z Visual Basic P,Xk9C byRef X|V4ywN}#Z}L

5XAwC_1,XkTvdvN}35#g{}L4TvdvN}35,G4Z

`k .NET }L1,+Wvms#

BPG5X%;dvN} language D}LD C# N}y= SQL }L-MN=#

public static void Counter (out String language,
out Int16 languageNullInd,
ref String sqlState,

String funcName,
String funcSpecName,

ref String sqlMsgString,
Byte[] scratchPad,
Int32 callType);

\wT,GIZnbD null 8>{N} languageNullInd(kdvN} language `

X*)"CZ+] SQLSTATE DN}"}L{F"}LX({FT0I!DC'(e

SQL ms{",x5VKN}y= SQL#*N}8(KN}X|V,gBy>:

v 9C C# 1,vdkN};h*N}X|V#

v 9C C# 1,“out”X|V8>d?GvdvN},R8>wC_P4u</N}5#

v 9C C# 1,“ref”X|V8>wC_Qu</N},R8>}LI!qTX^DK

5#

kNDXZN}+]D .NET oTX(D5,TKbPXCoTPDN}X|VDE

"#

": DB2 XFyPN}DZfVd,T0,$T+kr+v}LDyPN}D CLR }

C#

}La{/;h*N}jG

Z}LD}LywP,+5XxwC_Da{/;h*N}jG#NN4S CLR f"

}LZ?XUDNjod+w*a{/+]XAdwC_#

PX CLR }LPa{/D|`E",kND:

v Z 453D:S .NET CLR }LP5Xa{/;

w* CLR N}D Dbinfo a9

CLR }L(}9C IL dbinfo `4'VCZ+d{}]bE"N}+kM+v}LD

dbinfo a9#K`|,yPIZ C oT sqludf_dbinfo a9PR=D*X(kV{.

`X*D$HVN}b)#IT9C?vV{.D .NET oT Length tT4R=X(

V{.D$H#

*CJ dbinfo `,;hZ|,}LDD~P|( IBM.Data.DB2 iO~,;sZ}L

Xw{PI9CDN}y=y8(D;C,mS`M* sqludf_dbinfo DN}#
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w* CLR N}D UDF ]fx

g{*C'(eD/}ks]fx,G4a+|+]Aw*_P8(s!D

System.Byte[] N}D}L#

CLR UDF wC`MrnUwCN}

TZQksnUwCN}DC'(eD/}rTZm/},a+wC`MN}w*

System.Int32 }]`M+]A}L#

CLR }L'VD PROGRAM TYPE MAIN

.NET CLR }L'VLr`M MAIN#(e*9CLr`M MAIN D}LXk_PB

PXw{:

void functionname(Int32 NumParams, Object[] Params)

S .NET CLR }LP5Xa{/
zIT*"+a{/5XxwC}Lr&CLrD CLR }L#^(S CLR /} (UDF)

5Xa{/#

*<.0

a{/D .NET m>GIS DB2Command TsDwV4PwC.;5XD DB2DataReader

Ts#g{ DB2DataReader TsD Close() =(4Z}L5X.0xPT=XwC,

G4IT5XCTs#+a{/5XxwC_D3r,k DB2DataReader TsD5}/

3r`,#/}(eP;h*d{N},4I5Xa{/#

KbgN4( CLR }L+PzZq-BP}LP5X CLR }La{D=h#

v 4( .NET CLR }L

}L

*S CLR }LP5Xa{/,k4PBPYw:

1. Z CLR }LD CREATE PROCEDURE odP,}8(NNd{`&Dod.b,

z9Xk8( DYNAMIC RESULT SETS Sd(d5HZ}L+*5XDa{/

})#

2. Z}LywP,+5XxwC_Da{/;h*N}jG#

3. Z CLR }LD .NET oT5VP,4( DB2Connection Ts"DB2Command Ts

T0 DB2Transaction Ts#DB2Transaction Ts:pXvMd5}]bBq#

4. + DB2Command TsDBqtTu</* DB2Transaction Ts#

5. +V{.i/8(x DB2Command TsD CommandText tTT(e*5XDa{/#

6. 5}/ DB2DataReader "Td8( DB2Command Ts=( ExecuteReader DwC

a{#a+i/Da{/|,Z DB2DataReader TsP#

7. Z}L5XAwC_.0DNN1r,k;*4P DB2DataReader TsD Close()

=(#a+T&Zr*4,D DB2DataReader Tsw*a{/5XxwC_#

g{Z}L5X1P`v DB2DataReader #V&Zr*4,,G4a+

DB2DataReaders Td4(3r5XxwC_#;+ CREATE PROCEDURE odP

y8(}?Da{/5XxwC_#
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8. `k .NET CLR oT}L,"+iO~20A CREATE PROCEDURE odPD

EXTERNAL Sdy8(D;C#kT CLR }L4P CREATE PROCEDURE o

d(g{P4byv)#

9. Z+ CLR }LiO~20A`&;CRI&4P CREATE PROCEDURE ods,

zIT9C CALL od4wCC}LTi45XxwC_Da{/#

CLR }LD2+TM4P==
w*}]b\m1r&CLr*"_,zI\h*#$k DB2 b?}L`XDiO~,

T^FKP1T}Ly4PDYw,Sx\bnKa3D[D#DB2 .NET +2oTK

P1 (CLR) }L'V8(4PXF==,Tj6KP1Jm}L4PDYw`M#ZK

P1,DB2 ITlb}L"T4PDYwGq,vT}L8(D4PXF==DwC

r,bPzZ7(iO~GqbF5#

*hC CLR }LD4PXF==,kZ}LD CREATE odP8(I!D EXECU-

TION CONTROL Sd#P'==gB:

v SAFE

v FILEREAD

v FILEWRITE

v NETWORK

v UNSAFE

*ZVP CLR }LP^D4PXF==,k4P ALTER PROCEDURE r ALTER

FUNCTION od#

g{4T CLR }L8( EXECUTION CONTROL Sd,G41!ivB,+9C^

FTn?D4PXF==4KP CLR }L:SAFE#9CK4PXF==44(D}L

;\CJI}]b\mwXFDJ4#^FTOuD4PXF==Jm}LCJD~

(FILEREAD r FILEWRITE),r4PxgYw,}gCJ Web 3f (NET-

WORK)#4PXF== UNSAFE 8(;T}LDP*5)NN^F#T UNSAFE 4

PXF==(eD}LIT4P~xFzk#

b)==m>IJmYwDcNa9,"R_6==|(cNa9PdByJmDY

w#}g,4PXF== NETWORK Jm}LCJrXxOD Web 3f"A/4D~

T0CJI}]b\mwXFDJ4#(i9C^FT!I\?D4PXF==,R

\b9C UNSAFE ==#

g{ DB2 ZKP1lb= CLR }L}"TZd4PXF==wCrb?4PYw,

G4 DB2 +5Xms (SQLSTATE 38501)#

;\* LANGUAGE CLR }L8( EXECUTION CONTROL Sd#EXECUTION CON-

TROL SdDJCTwCr^FZ .NET CLR }L>m,R;)9A|I\wCDN

Nd{}L#

kND`&}L`MD CREATE odDo(,T!C'VD4PXF==Dj{hv#
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.NET CLR }L^F

JCZyPb?}LrX(}L`(}Lr UDF)D;c5V^F2JCk CLR }

L#mb,9P;) CLR }LyXPD^F#b)^FP>gB#

;'VxP LANGUAGE CLR SdD CREATE METHOD od

;\*}CK CLR iO~D DB2 a9/`M4(b?=(#;'V9C8(K5*

CLR D LANGUAGE SdD CREATE METHOD od#

;\+ CLR }Lw* NOT FENCED }L5V

CLR }L;\w*4\@$}LKP#CZ4( CLR }LD CREATE PROCE-

DURE od;\8( NOT FENCED Sd#

EXECUTION CONTROL Sda^F}LP|,D_-

EXECUTION CONTROL SdM`X*D57(KITZ .NET CLR }LP4PD_

-MYwD`M#1!ivB,EXECUTION CONTROL Sd5hC* SAFE#TZA

!D~"4kD~rCJrXxD}L_-xT,XkT EXECUTION CONTROL S

d8(^FT;G4?DG1!5#

Z CLR }LP,ns.xF+H* 29,ns.xF!};}* 28

Z DB2 P,DECIMAL }]`Mm>*+H 32 ;R!};} 28 ;#.NET CLR

System.Decimal }]`M^F*+H 29 ;R!};} 28 ;#rK,DB2 b? CLR

}L;\+sZ (2^96)-1(IT9C 29 ;+HM 28 ;!}m>Dns5)D53h

System.Decimal }]`M#g{"zbyD35,G4 DB2 +"vKP1ms

(SQLSTATE 22003,SQLCODE -413)#4PCZ4(}LD CREATE od1,g

{+ DECIMAL }]`MN}(e*!};}sZ 28,G4 DB2 +"vms

(SQLSTATE 42613,SQLCODE -628)#

g{z*s}L&mns+HM!};}\ DB2 'VD.xF5,G4IT9C Java

.`Dm;`LoT45Vb?}L#

Z CLR }LP;\'VD}]`M

Z CLR }LP,;'VBP DB2 SQL }]`M:

v LONG VARCHAR

v LONG VARCHAR FOR BIT DATA

v LONG GRAPHIC

v ROWID

Z 64 ;5}OKP 32 ; CLR }L

CLR }L;\Z 64 ;5}OKP,bGr*,?0^(+ .NET Framework 20Z

64 ;Yw53O#

;'V9C .NET CLR 45V2+Te~

;'V9C .NET CLR 4`kM4S2+Te~bD4zk#
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4( .NET CLR }L
*<.0

4( .NET CLR }L|(BP=h:

v 4P CREATE odTZ DB2 }]b~qwP(e}L

v *"T&Z}L(eD}L5V

IC44( .NET CLR }LD=(gBy>:

v 9C IBM Database Add-Ins for Microsoft Visual Studio f=D<N$_

v 9C DB2 |n0Z

(#,9C IBM Database Add-Ins for Microsoft Visual Studio 4( .NET CLR }L

nr%#g{^(9CKm~,G4 DB2 |n0ZI(}|nPgfa)`FD'V#

v 4sZ 393DZ 3 B, :.NET +2oTKP1 (CLR) }L;#

v 7#zITCJ DB2 V9 ~qw(dP|(5}M}]b)#

v 7#Yw53&Z DB2 }]bz7'VDf>6p#

v 7# Microsoft .NET *"m~&Z'V .NET CLR }L*"Df>6p#

v P(4P CREATE PROCEDURE r CREATE FUNCTION od#

PXk CLR }L`X*D^FPm,kND:

v Z 473D:.NET CLR }L^F;

XZKNq

SBPdP;vgf4( .NET CLR }L:

}L

v Visual Studio .NET(g{220K IBM Database Add-Ins for Microsoft Visual Stu-

dio)#Z20K Add-In s,/IA Visual Studio .NET D<N$_ICZ4( .NET

CLR ITZ DB2 }]b~qwP$wD .NET CLR }L#

v DB2 |n0Z

B;=v24

*S DB2 |n0Z4( .NET CLR }L,kND:

v :S DB2 |n0Z4( .NET CLR }L;

S DB2 |n0Z4( .NET CLR }L
*<.0

v Kb CLR }L5V#*Kb CLR }LD#fE"T0 CLR &\DE",kND:

– Z 393DZ 3 B, :.NET +2oTKP1 (CLR) }L;

v }]b~qwXk}ZKP'V Microsoft .NET Framework D Windows Yw53#

v Xk+ Microsoft .NET Framework m~D\'Vf>20ZC~qwO#.NET Frame-

work G%@a)rw* Microsoft .NET Framework m~*"|D;?Va)#

v Xk20'VD DB2 }]bz7r IBM Data Server Client#kND DB2 }]b

z7D20*s#
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v P(Tb?}L4P CREATE od#PX4P CREATE PROCEDURE odr CRE-

ATE FUNCTION odyhDX(,kND`&odDj8E"#

^F

PXk CLR }L`X*D^FPm,kND:

v Z 473D:.NET CLR }L^F;

XZKNq

9C4(NNb?}LD=(44(TPdoTiO~xP}CD}LM/}#ZB

PivB,z;A!q9C .NET oT45Vb?}L:

v zh*Z}LPb04S_-,TCJ}]brZ}]bb?4PYw#

v z*sSBPNNnwCb0D_-:`v&CLr"CLP"m;v}L(}L"

/} (UDF) r=()r%"w#

v znC$9C .NET oT4`4K_-#

}L

1. 9C CLR y'VDNNoT4`4}L_-#

v PX .NET CLR }LM .NET CLR }L&\D#fE",kND“Hvu~”?

VPy}CDwb#

v g{zD}L+4P SQL,k9Cr<k IBM.Data.DB2 iO~#

v }7X9C3dA DB2 SQL }]`MD}]`M4ywwd?MN}#PX

DB2 M .NET }]`M.dD}]`M3dDE",kND:

– Z 413D:.NET CLR }LPD SQL }]`Mm>;

v Xk9C DB2 y'VDdP;VN}y=,Ry] .NET CLR }LDN}*s

4ywN}MN} null 8>{#Kb,a+ UDF D]fxT0 DBINFO `w

*N}+]A CLR }L#PXN}M-MywD|`E",kND:

– Z 433D:.NET CLR }LPDN};

v g{}LG}LRzh*+a{/5Xx}LwC_,G4z;h*Ca{/D

NNN}#PX5X CLR }LDa{/D|`E",kND:

– Z 453D:S .NET CLR }LP5Xa{/;

v y]h*hC}L5X5#CLR j?/}*sZ5X0hC5X5#CLR m/}

*s8(5Xkw*m/}?vwCDdvN}#CLR }L;a5XNN5X

5#

2. +zk9(*I CLR 4PDPdoT (IL) iO~# *q!PXgN9(CZC

J DB2 }]bz7D CLR .NET }LDE",kNDTBwb:

v Z 503D:9( .NET CLR }Lzk;

3. +iO~4F=}]b~qwOD DB2 function ?<#(i+ DB2 }LD`X*

iO~rbf"A/}?<#*KbPX/}?<D|`E",kNDBPN;o

dD EXTERNAL Sd:CREATE PROCEDURE r CREATE FUNCTION#

g{h*,zIT+iO~4F=~qwODm;v?<,+G*KI&wC}

L,zXkGBiO~Dj<76{,r*B;=h*Cj<76{#

4. /,r2,X4PJOZ}L`MD SQL oT CREATE od:CREATE PROCE-

DURE r CREATE FUNCTION#
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v 9C5 CLR 48( LANGUAGE Sd#

v 9C'VDN}y=(Z}LzkP5V)D{F48( PARAMETER STYLE Sd#

v 9CiO~(+(}BPdP;v5k}L`X*)D{F48( EXTERNAL S

d:

– }LiO~Dj<76{#

– }LiO~D`T76{(`TZ/}?<)#

1!ivB,DB2 }]b\mw+Z/}?<P4{FiRiO~,}GZ

EXTERNAL SdP8(KbDj<r`T76{#

14P CREATE od1,g{ DB2 }]b\mwR;=Z EXTERNAL Sd

P8(DiO~,G4+SU=ms (SQLCODE -20282),-rk* 1#

v 9C{}5(H[Z}LI\5XDnsa{/})48( DYNAMIC RESULT

SETS Sd#

v ;\T CLR }L8( NOT FENCED Sd#1!ivB,CLR }Lw*

FENCED }L44P#

9( .NET CLR }Lzk
Z`4 .NET CLR }L5Vzks,XkH9(,;sE\?p}LiO~"wC}

L#9( .NET CLR }LyhD=h`FZ9(NNb?}LyhD=h,;xfZ3

)np#

}L

IT9C}V=(49( .NET CLR }L:

v 9C IBM Database Add-Ins for Microsoft Visual Studio f=D<N$_

v 9C DB2 y>z&mD~

v S DB2 |n0Zdk|n

}LD DB2 y>9(E>Mz&mD~hFCZ(}1!D'V`kw,kTX(Y

w539( DB2 y>}L(}LMC'(eD/})T0C'4(D}L#

C# M Visual Basic Vp_P;i DB2 y>9(E>Mz&mD~#(#,9C<N

$_r9(E>(Iy]h*aI^D)49( .NET CLR }LG#]W,+G,g{

2*@gNS DB2 |n0Z9(}L,yy\Poz#

9Cy>9(E>49( .NET +2oTKP1 (CLR) }Lzk
9( .NET +2oTKP1 (CLR) }L4zkG4( .NET CLR }LDSNq#IT

9C DB2 y>z&mD~4r%l]XjIKNq#

IT+y>9(E>CZxPr;x SQL odD4zk#9(E>&mBPYw:+

9(DiO~`k"4ST0?pA function ?<#

w*fz!q,zITr/9( .NET CLR }LzkDNq;*jIr/,k9C

Visual Studio .NET r9C DB2 y>9(E>4V/4Pb)=h#kND:

v 9C Visual Studio .NET 49( .NET +2oTKP1 (CLR) }L

v 9C DB2 |n0Z49( .NET +2oTKP1 (CLR) }L
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CZ9( C# M Visual Basic .NET CLR }LD`LoTX(y>9(E>F*

bldrtn#b)E>0dCZ9(Dy>Lr<;Z DB2 ?<,gBy>:

v TZ C:sqllib/samples/cs/

v TZ C++:sqllib/samples/vb/

IT9C bldrtn E>49(|,}LMC'(eD/}D4zkD~#E>jIBP

Yw:

v ("kC'8(}]bD,S

v `kM4S4zkTzIxP .DLL D~s:DiO~

v +iO~4F=}]b~qwOD DB2 /}?<

bldrtn E>S\=vTd?:

v ;xNND~s:D4zkD~{

v +kd(",SD}]bD{F

}]bN}GI!D#g{4a)NN}]b{F,G4Lr+9C1!y>}]

b#r*XkZ}]byZD`,5}O9(}L,yTC'j6M\k;h*NN

Td?#

Hvu~

v XkzcXhD .NET CLR }LYw53T0*"m~Hvu~#kND:

“T .NET CLR }L*"D'V”#

v |,;vr`v}L5VD4zkD~#

v 10 DB2 5}P+4(}LD}]bD{F#

}L

*9(|,;vr`v}Lzk5VD4zkD~,kq-BP=h:

1. r* DB2 |n0Z#

2. +4zkD~4F= bldrtn E>D~yZD`,?<#

3. g{+Zy>}]bP4(}L,kdk9(E>{F,sz;x .cs r .vb

D~)9{D4zkD~{:

bldrtn file-name

g{+Zm;v}]bP4(}L,kdk9(E>{F";xNND~

)9{D4zkD~{T0}]b{:

bldrtn file-name database-name

E>a`kM4S4zk"zziO~#;s,E>a+iO~4F=}

]b~qwOD/}?<

4. g{b;GzWN9(|,}L5VD4zkD~,k#9"XBt/}

]bT7# DB2 }]b539CDGBf>D2mb#*jIKNq,k

Z|nPPdk db2stop,SEdk db2start#

ZI&9(}L2mb"+d?pA}]b~qwOD/}?<s,z&CjIk4

( C M C++ }LDNq`X*D=h#

4( .NET CLR }LD}L|(kT4zkD~P5VD?v}L4P CREATE od

D=h#ZjI4(}Ls,zITwC}L#
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S DB2 |n0Z9( .NET +2oTKP1 (CLR) }Lzk
9( .NET CLR }L4zkG4( .NET CLR }LDSNq#ITV/S DB2 |n

0ZjIKNq#ITq-`,D}L,x;[}LzkPGqfZ SQL od#Nq

=h|(+9C .NET CLR 'V`LoT`4D4zk,`kAD~s:* .DLL D

iO~#

*<.0

w*fz!q,zITr/9( .NET CLR }LzkDNq;*jIr/,k9C

Visual Studio .NET r9C DB2 y>9(E>#kND:

v 9C Visual Studio .NET 49( .NET +2oTKP1 (CLR) }L

v 9Cy>9(E>49( .NET +2oTKP1 (CLR) }L

v QzcXhDYw53M .NET CLR }L*"m~Hvu~#kND:“T .NET CLR

}L*"D'V”#

v 9C'VD .NET CLR `LoT`4D4zk(|,;vr`v .NET CLR }L5

V)#

v 10 DB2 5}P+4(}LD}]bD{F#

v 9( .NET CLR }L1yhDYwX(`kM4S!n#

}L

*9(|,;vr`v .NET CLR }Lzk5VD4zkD~:

1. r* DB2 |n0Z#

2. /@A|,4zkD~D?<#

3. +("k}]b(+ZdP4(}L)D,S#

4. `k4zkD~#

5. 4S4zkD~TzI2mb#bh*9C3) DB2 X(`kM4S!n#

6. +D~s:* .DLL DiO~D~4F=}]b~qwOD DB2 /}?<#

7. g{b;GzWN9(|,}L5VD4zkD~,k#9"XBt/}]bT7

# DB2 9CDGBf>D2mb#*jIKYw,k"v db2stop |n,sz

db2start |n#

a{

ZI&9(M?p}Lbs,z&CjIk4( .NET CLR }LDNq`X*D=h#

4( .NET CLR }LD}L|(kT4zkD~P5VD?v}L4P CREATE od

D=h#2XkHjIK=h,E\wC}L#

>}

BP>}]>gNXB9( .NET CLR 4zkD~#aT> Visual Basic zkD~

myVBfile.vb(|,}L5V)T0 C# zkD~ myCSfile.cs D=h#Z Windows

2000 Yw53O9(Kb)}L(9C Microsoft .NET Framework 1.1 4zI 64 ;

iO~)#

1. r* DB2 |n0Z#

2. /@A|,4zkD~D?<#
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3. +("k}]b(+ZdP4(}L)D,S#

db2 connect to database-name

4. 9C(iD`kM4S!n4`k4zkD~(dP,$DB2PATH G DB2 5}D

2076#ZKP|n.0,kf;K5):

C# >}
===================
csc /out:myCSfile.dll /target:library

/reference:$DB2PATH%\bin\netf11\IBM.Data.DB2.dll myCSfile.cs

Visual Basic >}
====================
vbc /target:library /libpath:$DB2PATH\bin\netf11

/reference:$DB2PATH\bin\netf11\IBM.Data.DB2.dll
/reference:System.dll
/reference:System.Data.dll myVBfile.vb

g{"zNNms,G4`kw+zIdv#K=hazI{* myfile.exp D<v

D~#

5. +2mb4F=}]b~qwOD DB2 /}?<#

C# >}
====================
rm -f ~HOME/sqllib/function/myCSfile.DLL
cp myCSfile $HOME/sqllib/function/myCSfile.DLL

Visual Basic >}
====================
rm -f ~HOME/sqllib/function/myVBfile.DLL
cp myVBfile $HOME/sqllib/function/myVBfile.DLL

K=h7#}Lb;Z DB2 +ZdPiR}LbD1!?<#kNDPX4( .NET

CLR }LDwb,TKbPXgN?p}LbD|`E"#

6. #9"XBt/}]b,r*K=haXB9(H09(D}L4zkD~#

db2stop
db2start

(#,IT9CYwX(y>9(E>G#aIX9( .NET CLR }L,b)E>2I

CwgNS|nP9(}LDN<#

CLR .NET }LD`kM4S!n

TBGZ Windows O9C Microsoft Visual Basic .NET `kwr Microsoft C# `k

w9(+2oTKP1 (CLR) .NET }L1,DB2 (i9CD`kM4S!n(g

samples\.NET\cs\bldrtn.bat M samples\.NET\vb\bldrtn.bat z&mD~y>)#

bldrtn D`kM4S!n
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9C Microsoft C# `kw1D`kM4S!n:

csc Microsoft C# `kw#

/out:%1.dll /target:library

+/,4Sbw*f"}LiO~ DLL xPdv#

/debug 9CwTw#

/lib: "%DB2PATH%"\bin\netf20\

T .NET Framework V2.0 9Cb76#

&CLr'V`v .NET Framework f>:V2.0"V3.0 M V3.5#?vf><P;v

/,4Sb#TZ .NET Framework V1.1,k9C "%DB2PATH%"\bin\netf11 S?<#

TZ .NET Framework V2.0"V3.0 M V3.5,k9C "%DB2PATH%"\bin\netf20 S?

<#

/reference:IBM.Data.DB2.dll

T IBM Data Server Provider for .NET 9C DB2 /,4Sb

kND`kwD5,TKbd{`kw!n#

9C Microsoft Visual Basic .NET `kwD`kM4S!n:

vbc Microsoft Visual Basic .NET `kw#

/out:%1.dll /target:library

+/,4Sbw*f"}LiO~ DLL xPdv#

/debug 9CwTw#

/libpath:"%DB2PATH%"\bin\netf20\

T .NET Framework V2.0 9Cb76#

&CLr'V`v .NET Framework f>:V2.0"V3.0 M V3.5#?vf><P;v

/,4Sb#TZ .NET Framework V1.1,k9C "%DB2PATH%"\bin\netf11 S?<#

TZ .NET Framework V2.0"V3.0 M V3.5,k9C "%DB2PATH%"\bin\netf20 S?

<#

/reference:IBM.Data.DB2.dll

T IBM Data Server Provider for .NET 9C DB2 /,4Sb#

/reference:System.dll

}C Microsoft Windows 53/,4Sb#

/reference:System.Data.dll

}C Microsoft Windows 53}]/,4Sb#

kND`kwD5,TKbd{`kw!n#

wT .NET CLR }L
g{^(4(}LrwC}L,r_ZwC1}LDT\rT\;{O$Z,G4I

\h*wT .NET CLR }L#

XZKNq

wT .NET CLR }L1,k<GBPBn:
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}L

v i$Gq9C'VDYw534*" .NET CLR }L#

v i$Gq9C'VD DB2 }]b~qwM DB2 M'z4*" .NET CLR }L#

v i$Gq9C'VD Microsoft .NET Framework *"m~#

v g{4(}L'\,k4PBPYw:

– i$C'Gq_PXhD(^MX(44P CREATE PROCEDURE r CRE-

ATE FUNCTION od#

v g{wC}L'\,k4PBPYw:

– i$C'GqP(4P}L#g{"zms(SQLCODE -551,SQLSTATE

42501),G4bI\Gr*wC_T}L;_P EXECUTE X(#NN_P

SECADM (^r ACCESSCTRL (^DC',rNNT}L_P EXECUTE

WITH GRANT OPTION X(DC'<ITZhKX(#

– i$Z}LD CREATE odP9CD}LN}Xw{,Gq%d}L5VPD}

LN}Xw{#

– i$}L5VP9CD}]`M,Gqk CREATE odD}LN}Xw{P8(

D}]`Mf]#

– i$Z}L5VP,C48>=((Xk@]C=(+]N}:(}5r(}}

C)D .NET CLR oTX(X|VGqP'#

– i$Z CREATE PROCEDURE r CREATE FUNCTION odD EXTERNAL S

dP8(D5,Gq%d|,}L5VD .NET CLR iO~,Z20 DB2 }]

b~qwDFczD~53OD;C#

– g{}LG/},ki$GqQZ}L5VP}7X`LyPJCDwC`M#

g{Z}LP(eK FINAL CALL Sd,G4bXpX*#

v g{}LDP*;{O$Z,k4PBPYw:

– ^D}LT+oOE"dvA;Z+VICJ?<PDD~#^(S .NET CLR }

L+oOE"dvAA;#k;*+dv(rA DB2 }]b\mwr DB2 }]

by9C?<PDD~#

– *Z>XwT}L,k`4r% .NET &CLrT1SwC}LkZc#PXgN

9C Microsoft Visual Studio .NET PDwT&\DE",kND Microsoft Visual

Studio .NET `kwD5#

a{

PXk .NET CLR }L4(MwC`XD#{msD|`E",kND:

v :k .NET CLR }L`XDms;

k .NET CLR }L`XDms

d;b?}L2m;v#C5V,+GI\a"z;)X(Z CLR }LD DB2 ms#

KN<4 SQLCODE rP*Pvn#{D .NET CLR `XmsT0;)wT(i#k

}L`XD DB2 msI4gBy>xPV`:

}L4(1dms

4P}LD CREATE od1"zDms#

}LKP1ms

}LwCr4PZd"zDms#
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;\ DB2 Wv DB2 }L`XmsD1d*N,ms{"D><aj85wms-r

T0C'*bvJbx&C4PDYw#ITZ db2diag oOU>D~PR=d{}L

ms!0E"#

CLR }L4(1dms

SQLCODE -451,SQLSTATE 42815
g{"T4P CREATE TYPE od,+Cod|,9C5 CLR 48( LAN-

GUAGE SdDb?=(yw,G4aWvKms#?0,^(*}C CLR i

O~Da9/`M4( DB2 b?=(#|D LANGUAGE SdTc|*=(

8('VDoT,;s9CC8CoT45V=(#

SQLCODE -449,SQLSTATE 42878
CLR }LD CREATE odZ EXTERNAL NAME SdP|,Dbr/}j

64-P'Xq=/#TZoT CLR,EXTERNAL Sd5Xk7PXS\q

=:’<a>:<b>!<c>’,gBy>:

v <a> G`yZD CLR iO~D~#

v <b> G*wCD=(yZD`#

v <c> G*wCD=(#

Z%}E"Tsj6MVtV{.d;Jm9C0<r2?UqV{(}g,

’ <a> ! <b> ’ ^')#;x,g{=(Jm,G476{MD~{IT|,

Uq#TZyPD~{,IT9CLq=D~{(>}:math.dll)rj<7

6{(>}:d:\udfs\math.dll)48(D~#g{9CLq=D~{"=(

G UNIX r}LG LANGUAGE CLR }L,G4CD~Xk;Z/}?<P#

g{=(G Windows R}L;G LANGUAGE CLR }L,G4CD~Xk;

Z53 PATH P#&C<UZD~{P|,D~)9{,>}:.a (UNIX)

,.dll (Windows)#

CLR }LKP1ms

SQLCODE -20282,SQLSTATE 42724,-rk 1
R;=}L CREATE odP EXTERNAL Sdy8(Db?iO~#

v li EXTERNAL SdGq8(}7D}LiO~{F,T0iO~Gq;

Z8(D;C#g{ EXTERNAL Sd48(Z{iO~Dj<76{,G

4 DB2 aYhya)D76{GiO~D`T76{(`TZ DB2 /}?

<)#

SQLCODE -20282,SQLSTATE 42724,-rk 2
Z}L CREATE odD EXTERNAL Sdy8(D;CPR=iO~,+G

ZiO~PR;=k EXTERNAL SdPy8(D``%dD`#

v li EXTERNAL SdPy8(DiO~{FGqG}LD}7iO~,T

0|GqfZZ8(D;C#

v li EXTERNAL SdPy8(D`{GqG}7D`{,T0|GqfZ

Z8(DiO~#

SQLCODE -20282,SQLSTATE 42724,-rk 3
Z}L CREATE odD EXTERNAL Sdy8(D;CPR=iO~,Ci

O~_P}7%dD`(e,+G}L=(Xw{k}L CREATE odPy8

(D}LXw{;%d#
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v li EXTERNAL SdPy8(DiO~{FGqG}LD}7iO~,T

0|GqfZZ8(D;C#

v li EXTERNAL SdPy8(D`{GqG}7D`{,T0|GqfZ

Z8(DiO~#

v liN}y=5VGqk}L CREATE odPy8(DN}y=%d#

v liN}5VD3rGqk}L CREATE odPDN}yw3r%d,T0

|Gqq-N}y=DnbN}*s#

v liGqQ}7X+ SQL N}}]`M3dA CLR .NET 'V}]`M#

SQLCODE -4301,SQLSTATE 58004,-rk 5 r 6
"Tt/ .NET bMwrkd(E1"zms#DB2 ^(0kSt .NET b [

-rk 5],rwC .NET bMw'\ [-rk 6]#

v 7# DB2 5}Q}7dC*KP .NET }Lr/}(mscoree.dll Xkf

ZZ53 PATH)#7# db2clr.dll fZZ sqllib/bin ?<,T0Q+

IBM.Data.DB2 20A+ViO~_Y:f#g{b)<;fZ,k7#Q+

.NET Framework V1.1 r|_f>20A}]b~qw,RC}]b~qw

}ZKP DB2 V8.2 r|_"Pf#

SQLCODE -4302,SQLSTATE 38501

4P}L1"<84P}L1rZ4P}Ls"z4&mDl##<BKl#

D-rI\G}L_-`Lms4&m,r"zZ?&mms#TZK`MD

ms,a+ .NET Q;X](8>"z4&ml#D;C)4k db2diag U>

D~#

g{}L"T4PDYw,,v}LD8(4P==yJmDYw6',G4

2a"zKms#ZbVivB,+Z db2diag U>D~PG<;vu?,C

TT=8>"zl#D-rG4PXF%}#Kb,9+|,l#Q;X]

(8>"z%}D;C)#

7(}LDiO~Gq\prn|GqxPK^D#g{T}LxPD^DG

P'D,G4I\a"zKJb,r*}LD EXECUTION CONTROL ==Q

;Yh*JOZy|D_-D==#g{z7EiO~4b[D,G4ITy

]iv9C ALTER PROCEDURE r ALTER FUNCTION od4^D}LD

4P==#kNDBPwb,TKb|`E":

v Z 463D:CLR }LD2+TM4P==;

.NET CLR }L>}

}L

*" .NET CLR }L1,N<>}Tq! CREATE odD,eM .NET CLR }Lz

kDN=aPyoz# BPwb|, .NET CLR }LM/}(dP|(j?/}Mm

/})D>}:

.NET CLR }L

v Visual Basic .NET CLR }L>}

v C# .NET CLR }L>}

.NET CLR /}
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v Visual Basic .NET CLR /}>}

v C# .NET CLR /}>}

C# .NET CLR }L>}
ZKb}L(VF*f"}L)Dy>-m,T0 .NET +2oTKP1}LDy!*

6.s,zIT*<Z&CLrP9C CLR }L#

*<.0

>wb|,9C C# 45VD CLR }L>};>>}5w'VDN}y="+]N}

(dP|( dbinfo a9)T0gN5Xa{/H#*q!9C C# `4D CLR UDF

>},kND:

v Z 913D:C# .NET CLR /}>};

Z9C CLR }L>}.0,z;ADABPEnwb:

v Z 393DZ 3 B, :.NET +2oTKP1 (CLR) }L;

v Z 483D:S DB2 |n0Z4( .NET CLR }L;

v Z 503D:9( .NET CLR }Lzk;*" ADO.NET M OLE DB &CLr

BP>}{C SAMPLE }]bPy|,Dm EMPLOYEE#

}L

Z4(zT:D C# CLR }L1,k9CBP>}w*N<:

v C# b?zkD~

v >} 1:C# N}y= GENERAL }L

v >} 2:C# N}y= GENERAL WITH NULLS }L

v >} 3:C# N}y= SQL }L

v >} 4:5Xa{/D C# }L

v >} 5:CJ dbinfo a9D C# }L

v >} 6:9C PROGRAM TYPE MAIN y=D C# }L

>}

C# b?zkD~

BP>}T>wV C# }L5V#?v>}<|,=v?V:CREATE PRO-

CEDURE odT0}LDb? C# zk5V(Iy]d9(`X*DiO

~)#

|,BP>}}L5VD C# 4D~F* gwenProc.cs R_PBPq=:
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m 9. C# b?zkD~q=

using System;
using System.IO;
using IBM.Data.DB2;

namespace bizLogic
{

class empOps
{ ...

// C# procedures
...

}
}

ZKD~%?8>D~|,#g{KD~PDNN}L|, SQL,G4+h*

IBM.Data.DB2 |,#KD~PP;v{FUdyw,T0;v|,}LD`

empOps#I!qTX9C{FUd#g{9C{FUd,G4C{FUdXk

vVZiO~76{(Z CREATE PROCEDURE odD EXTERNAL SdP

a))P#

XkGBKD~D{F"{FUdT0|,x(}L5VD`D{F#b){

F\X*,r*?v}LD CREATE PROCEDURE odD EXTERNAL Sd

Xk8(KE",Tc DB2 ITR= CLR }LDiO~M`#

>} 1:C# N}y= GENERAL }L
>>}T>BPZ]:

v N}y= GENERAL }LD CREATE PROCEDURE od

v N}y= GENERAL }LD C# zk

K}LS\01 ID M101ppnw*dk#|alw01DU{M=.#g

{101ppn*c,G4+y]01=.4FcBD1p,;s+K1pk

01U{;p5X#g{R;=K01,G4+5X;v NULL V{.#

m 10. C44( C# N}y= GENERAL }LDzk

CREATE PROCEDURE setEmpBonusGEN(IN empID CHAR(6), INOUT bonus Decimal(9,2),
OUT empName VARCHAR(60))

SPECIFIC SetEmpBonusGEN
LANGUAGE CLR
PARAMETER STYLE GENERAL
MODIFIES SQL DATA
EXECUTION CONTROL SAFE
FENCED
THREADSAFE
DYNAMIC RESULT SETS 0
PROGRAM TYPE SUB
EXTERNAL NAME ’gwenProc.dll:bizLogic.empOps!SetEmpBonusGEN’ ;
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m 10. C44( C# N}y= GENERAL }LDzk (x)

public static void SetEmpBonusGEN( String empID,
ref Decimal bonus,
out String empName)

{
// Declare local variables
Decimal salary = 0;

DB2Command myCommand = DB2Context.GetCommand();
myCommand.CommandText =

"SELECT FIRSTNME, MIDINIT, LASTNAME, SALARY "
+ "FROM EMPLOYEE "
+ "WHERE EMPNO = ’" + empID + ’";

DB2DataReader reader = myCommand.ExecuteReader();

if (reader.Read()) // If employee record is found
{

// Get the employee’s full name and salary
empName = reader.GetString(0) + " " +

reader.GetString(1) + ". " +
reader.GetString(2);

salary = reader.GetDecimal(3);

if (bonus == 0)
{

if (salary > 75000)
{

bonus = salary * (Decimal)0.025;
}
else
{

bonus = salary * (Decimal)0.05;
}

}
}
else // Employee not found
{

empName = ""; // Set output parameter
}

reader.Close();
}

>} 2:C# N}y= GENERAL WITH NULLS }L
>>}T>BPZ]:

v N}y= GENERAL WITH NULLS }LD CREATE PROCEDURE od

v N}y= GENERAL WITH NULLS }LD C# zk

K}LS\01 ID M101ppnw*dk#g{dkN};* NULL,G

4+lw01DU{M=.#g{101ppn*c,G4+y]=.4Fc

BD1p,;s+K1pk01U{;p5X#g{R;=01}],G4+

5X;v NULL V{.M;v{}#
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m 11. C44( C# N}y= GENERAL WITH NULLS }LDzk

CREATE PROCEDURE SetEmpbonusGENNULL(IN empID CHAR(6),
INOUT bonus Decimal(9,2),
OUT empName VARCHAR(60))

SPECIFIC SetEmpbonusGENNULL
LANGUAGE CLR
PARAMETER STYLE GENERAL WITH NULLS
DYNAMIC RESULT SETS 0
MODIFIES SQL DATA
EXECUTION CONTROL SAFE
FENCED
THREADSAFE
PROGRAM TYPE SUB
EXTERNAL NAME ’gwenProc.dll:bizLogic.empOps!SetEmpBonusGENNULL’
;
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m 11. C44( C# N}y= GENERAL WITH NULLS }LDzk (x)

public static void SetEmpBonusGENNULL( String empID,
ref Decimal bonus,
out String empName,

Int16[] NullInds)
{

Decimal salary = 0;
if (NullInds[0] == -1) // Check if the input is null
{

NullInds[1] = -1; // Return a NULL bonus value
empName = ""; // Set output value
NullInds[2] = -1; // Return a NULL empName value

}
else
{

DB2Command myCommand = DB2Context.GetCommand();
myCommand.CommandText =

"SELECT FIRSTNME, MIDINIT, LASTNAME, SALARY "
+ "FROM EMPLOYEE "
+ "WHERE EMPNO = ’" + empID + "’";

DB2DataReader reader = myCommand.ExecuteReader();

if (reader.Read()) // If employee record is found
{

// Get the employee’s full name and salary
empName = reader.GetString(0) + " "
+

reader.GetString(1) + ". " +
reader.GetString(2);

salary = reader.GetDecimal(3);

if (bonus == 0)
{

if (salary > 75000)
{

bonus = salary * (Decimal)0.025;
NullInds[1] = 0; // Return a non-NULL value

}
else
{

bonus = salary * (Decimal)0.05;
NullInds[1] = 0; // Return a non-NULL value

}
}

}
else // Employee not found
{

empName = "*sdq;; // Set output parameter
NullInds[2] = -1; // Return a NULL value

}

reader.Close();
}

}

>} 3:C# N}y= SQL }L
>>}T>BPZ]:

v N}y= SQL }LD CREATE PROCEDURE od

v N}y= SQL }LD C# zk

K}LS\01 ID M101ppnw*dk#|alw01DU{M=.#g

{101ppn*c,G4+y]=.4FcBD1p,;s+K1pk01

U{;p5X#g{R;=K01,G4+5X;v NULL V{.#

62 *" ADO.NET M OLE DB &CLr



m 12. C4ZxPN}DN}y= SQL P4( C# }LDzk

CREATE PROCEDURE SetEmpbonusSQL(IN empID CHAR(6),
INOUT bonus Decimal(9,2),
OUT empName VARCHAR(60))

SPECIFIC SetEmpbonusSQL
LANGUAGE CLR
PARAMETER STYLE SQL
DYNAMIC RESULT SETS 0
MODIFIES SQL DATA
FENCED
THREADSAFE
EXECUTION CONTROL SAFE
PROGRAM TYPE SUB
EXTERNAL NAME ’gwenProc.dll:bizLogic.empOps!SetEmpBonusSQL’ ;
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m 12. C4ZxPN}DN}y= SQL P4( C# }LDzk (x)

public static void SetEmpBonusSQL( String empID,
ref Decimal bonus,
out String empName,

Int16 empIDNullInd,
ref Int16 bonusNullInd,
out Int16 empNameNullInd,
ref string sqlStateate,

string funcName,
string specName,

ref string sqlMessageText)
{

// Declare local host variables
Decimal salary eq; 0;

if (empIDNullInd == -1) // Check if the input is null
{

bonusNullInd = -1; // Return a NULL bonus value
empName = "";
empNameNullInd = -1; // Return a NULL empName value

}
else
{

DB2Command myCommand = DB2Context.GetCommand();
myCommand.CommandText =

"SELECT FIRSTNME, MIDINIT, LASTNAME, SALARY
"

+ "FROM EMPLOYEE "
+ "WHERE EMPNO = ’" + empID + "’";

DB2DataReader reader = myCommand.ExecuteReader();

if (reader.Read()) // If employee record is found
{

// Get the employee’s full name and salary
empName = reader.GetString(0) + " "
+
reader.GetString(1) + ". " +
reader.GetString(2);
empNameNullInd = 0;
salary = reader.GetDecimal(3);

if (bonus == 0)
{

if (salary > 75000)
{

bonus = salary * (Decimal)0.025;
bonusNullInd = 0; // Return a non-NULL value

}
else
{

bonus = salary * (Decimal)0.05;
bonusNullInd = 0; // Return a non-NULL value

}
}

}
else // Employee not found
{

empName = ""; // Set output parameter
empNameNullInd = -1; // Return a NULL value

}

reader.Close();
}

}
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>} 4:5Xa{/D C# N}y= GENERAL }L
>>}T>BPZ]:

v 5Xa{/Db? C# }LD CREATE PROCEDURE od

v 5Xa{/DN}y= GENERAL }LD C# zk

K}LS\m{w*N}#|5X;v|,dkN}y8(D+?mPDa{

/#(}*}L5X1r*Dx(i/a{/#t;v DB2DataReader 45V

K?D#_eX5,g{44P reader.Close(),G4+5Xa{/#

m 13. C44(5Xa{/D C# }LDzk

CREATE PROCEDURE ReturnResultSet(IN tableName
VARCHAR(20))

SPECIFIC ReturnResultSet
DYNAMIC RESULT SETS 1
LANGUAGE CLR
PARAMETER STYLE GENERAL
FENCED
PROGRAM TYPE SUB
EXTERNAL NAME ’gwenProc.dll:bizLogic.empOps!ReturnResultSet’ ;

public static void ReturnResultSet(string tableName)
{

DB2Command myCommand = DB2Context.GetCommand();

// Set the SQL statement to be executed and execute it.
myCommand.CommandText = "SELECT * FROM " + tableName;
DB2DataReader reader = myCommand.ExecuteReader();

// The DB2DataReader contains the result of the query.
// This result set can be returned with the procedure,
// by simply NOT closing the DB2DataReader.
// Specifically, do NOT execute reader.Close();

}

>} 5:CJ dbinfo a9D C# N}y= SQL }L
>>}T>BPZ]:

v CJ dbinfo a9D}LD CREATE PROCEDURE od

v CJ dbinfo a9DN}y= SQL }LD C# zk

XkZ CREATE PROCEDURE odP8( DBINFO Sd,E\CJ dbinfo

a9#CREATE PROCEDURE odPD dbinfo a9;h*N},;x,Xk

Zb?}LzkP*Ka94(N}#K}L;5X dbinfo a9P dbname V

ND10}]b{F5#

m 14. C44(CJ dbinfo a9D C# }LDzk

CREATE PROCEDURE ReturnDbName(OUT dbName VARCHAR(20))
SPECIFIC ReturnDbName
DYNAMIC RESULT SETS 0
LANGUAGE CLR
PARAMETER STYLE SQL
FENCED
THREADSAFE
EXECUTION CONTROL SAFE
DBINFO
PROGRAM TYPE SUB
EXTERNAL NAME ’gwenProc.dll:bizLogic.empOps!ReturnDbName’
;
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m 14. C44(CJ dbinfo a9D C# }LDzk (x)

public static void ReturnDbName(out string dbName,
out Int16 dbNameNullInd,
ref string sqlState,

string funcName,
string specName,

ref string sqlMessageText,
sqludf_dbinfo dbinfo)

{
// Retrieve the current database name from the
// dbinfo structure and return it.
// ** Note! ** dbinfo field names are case sensitive
dbName = dbinfo.dbname;
dbNameNullInd = 0; // Return a non-null value;

// If you want to return a user-defined error in
// the SQLCA you can specify a 5 digit user-defined
// sqlStateate and an error message string text.
// For example:
//
// sqlStateate = "ABCDE";
// sqlMessageText = "A user-defined error has occurred"
//
// DB2 returns the above values to the client in the
// SQLCA structure. The values are used to generate a
// standard DB2 sqlStateate error.

}

>} 6:9C PROGRAM TYPE MAIN y=D C# }L
>>}T>BPZ]:

v 9CwLry=D}LD CREATE PROCEDURE od

v 9C MAIN Lry=D C# N}y= GENERAL WITH NULLS zk

XkZxP5 MAIN D CREATE PROCEDURE odP8( PROGRAM TYPE

Sd,E\9CwLry=45V}L#Z CREATE PROCEDURE odP8

(N},;xZzk5VP,a(} argc {}N}M argv }iN},+N

}+]A}L#

m 15. C44(9CLr`M MAIN y=D C# }LDzk

CREATE PROCEDURE MainStyle( IN empID CHAR(6),
INOUT bonus Decimal(9,2),
OUT empName VARCHAR(60))

SPECIFIC MainStyle
DYNAMIC RESULT SETS 0
LANGUAGE CLR
PARAMETER STYLE GENERAL WITH NULLS
MODIFIES SQL DATA
FENCED
THREADSAFE
EXECUTION CONTROL SAFE
PROGRAM TYPE MAIN
EXTERNAL NAME ’gwenProc.dll:bizLogic.empOps!main’ ;
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m 15. C44(9CLr`M MAIN y=D C# }LDzk (x)

public static void main(Int32 argc, Object[]
argv)
{

String empID = (String)argv[0]; // argv[0] has nullInd:argv[3]
Decimal bonus = (Decimal)argv[1]; // argv[1] has nullInd:argv[4]

// argv[2] has nullInd:argv[5]
Decimal salary = 0;
Int16[] NullInds = (Int16[])argv[3];

if ((NullInds[0]) == (Int16)(-1)) // Check if empID is null
{

NullInds[1] = (Int16)(-1); // Return a NULL bonus value
argv[1] = (String)""; // Set output parameter empName
NullInds[2] = (Int16)(-1); // Return a NULL empName value
Return;

}
else
{

DB2Command myCommand = DB2Context.GetCommand();
myCommand.CommandText =

"SELECT FIRSTNME, MIDINIT, LASTNAME, salary "
+ "FROM EMPLOYEE "
+ "WHERE EMPNO = ’" + empID + "’";

DB2DataReader reader = myCommand.ExecuteReader();

if (reader.Read()) // If employee record is found
{

// Get the employee’s full name and salary
argv[2] = (String) (reader.GetString(0) + " " +

reader.GetString(1) + ".
" +
reader.GetString(2));

NullInds[2] = (Int16)0;
salary = reader.GetDecimal(3);

if (bonus == 0)
{

if (salary > 75000)
{

argv[1] = (Decimal)(salary * (Decimal)0.025);
NullInds[1] = (Int16)(0); // Return a non-NULL value

}
else
{

argv[1] = (Decimal)(salary * (Decimal)0.05);
NullInds[1] = (Int16)(0); // Return a non-NULL value

}
}

}
else // Employee not found
{

argv[2] = (String)(""); // Set output parameter
NullInds[2] = (Int16)(-1); // Return a NULL value

}

reader.Close();
}

}
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Visual Basic .NET CLR /}>}
*<.0

ZKbC'(eD/} (UDF) Dy>-mT0 CLR }LDy!*6.s,zIT*

<Z&CLrM}]b73P{C CLR UDF#>wb|,;)ozkED CLR UDF

>}#*q!9C Visual Basic `4D CLR }L>},kND:

v Z 733D:Visual Basic .NET CLR }L>};

Z9C CLR UDF >}.0,z;ADABPEnwb:

v Z 393DZ 3 B, :.NET +2oTKP1 (CLR) }L;

v Z 483D:S DB2 |n0Z4( .NET CLR }L;

v Z 113D:b?j?/};

v Z 503D:9( .NET CLR }Lzk; *" ADO.NET M OLE DB &CLr

BP>}{C SAMPLE }]bPy|,Dm EMPLOYEE#

}L

Z4(zT:D Visual Basic CLR UDF 1,k9CBP>}w*N<:

v Visual Basic b?zkD~

v >} 1:Visual Basic N}y= SQL m/}

v >} 2:Visual Basic N}y= SQL j?/}

>}

Visual Basic b?zkD~

BP>}T>wV Visual Basic UDF 5V#*?v UDF a)K CREATE

FUNCTION od0T&D Visual Basic 4zk(Iy]d9(`X*DiO

~)#|,BP>}Py9C/}ywD V i s u a l B a s i c 4D~F*

gwenVbUDF.cs R_PBPq=:

m 16. Visual Basic b?zkD~q=

using System;
using System.IO;
using IBM.Data.DB2;

Namespace bizLogic

...
’ Class definitions that contain UDF declarations
’ and any supporting class definitions
...

End Namespace

Xk+/}yw|,Z Visual Basic D~D`P#I!qTX9C{FU

d#g{9C{FUd,G4C{FUdXkvVZiO~76{(Z

CREATE PROCEDURE odD EXTERNAL SdPa))P#g{/}|,

SQL,G4+h* IBM.Data.DB2. |,#

>} 1:Visual Basic N}y= SQL m/}

>>}T>BPZ]:

68 *" ADO.NET M OLE DB &CLr



v N}y= SQL m/}D CREATE FUNCTION od

v N}y= SQL m/}D Visual Basic zk

Km/}a5X;v|,y]}]}i("D01}]PDm#>>}P=v

`X*D`#` person m>01,x` empOps |,9C` person D}L

m UDF#ay]dkN}D54|B01=.E"#Z;NwCm/}1,a

ZKm/}>mP4(>>}PD}]}i#Kb,9I(}SD~53OD

D>D~A!}]44(KK`}i#a+}i}]54k]fx,TcIT

Zm/}DsxwCPCJK}]#

Z?NwCm/}1,aS}iPA!;vG<,"Z/}y5XDmPzI

;P#(}+m/}DdvN}h*Z{DP5,ZmPzIP#ZnUwC

m/}.s,a5XyzIPDm#

m 17. C44( Visual Basic N}y= SQL m/}Dzk

CREATE FUNCTION TableUDF(double)
RETURNS TABLE (name varchar(20),

job varchar(20),
salary double)

EXTERNAL NAME ’gwenVbUDF.dll:bizLogic.empOps!TableUDF’
LANGUAGE CLR
PARAMETER STYLE SQL
NOT DETERMINISTIC
FENCED
SCRATCHPAD 10
FINAL CALL
DISALLOW PARALLEL
NO DBINFO
EXECUTION CONTROL SAFE
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m 17. C44( Visual Basic N}y= SQL m/}Dzk (x)

Class Person
’ The class Person is a supporting class for
’ the table function UDF, tableUDF, below.

Private name As String
Private position As String
Private salary As Int32

Public Sub New(ByVal newName As String, _
ByVal newPosition As String, _
ByVal newSalary As Int32)

name = newName
position = newPosition
salary = newSalary

End Sub

Public Property GetName() As String
Get

Return name
End Get

Set (ByVal value As String)
name = value

End Set
End Property

Public Property GetPosition() As String
Get

Return position
End Get

Set (ByVal value As String)
position = value

End Set
End Property

Public Property GetSalary() As Int32
Get

Return salary
End Get

Set (ByVal value As Int32)
salary = value

End Set
End Property

End Class
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m 17. C44( Visual Basic N}y= SQL m/}Dzk (x)

Class empOps

Public Shared Sub TableUDF(byVal factor as Double, _
byRef name As String, _
byRef position As String, _
byRef salary As Double, _
byVal factorNullInd As Int16, _
byRef nameNullInd As Int16, _
byRef positionNullInd As Int16, _
byRef salaryNullInd As Int16, _
byRef sqlState As String, _
byVal funcName As String, _
byVal specName As String, _
byRef sqlMessageText As String, _
byVal scratchPad As Byte(), _
byVal callType As Int32)

Dim intRow As Int16

intRow = 0

’ Create an array of Person type information
Dim staff(2) As Person
staff(0) = New Person("Gwen", "Developer", 10000)
staff(1) = New Person("Andrew", "Developer", 20000)
staff(2) = New Person("Liu", "Team Leader", 30000)

’ Initialize output parameter values and NULL indicators
salary = 0
name = position = ""
nameNullInd = positionNullInd = salaryNullInd = -1

Select callType
Case -2 ’ Case SQLUDF_TF_FIRST:
Case -1 ’ Case SQLUDF_TF_OPEN:

intRow = 1
scratchPad(0) = intRow ’ Write to scratchpad

Case 0 ’ Case SQLUDF_TF_FETCH:
intRow = scratchPad(0)
If intRow > staff.Length

sqlState = "02000" ’ Return an error SQLSTATE
Else

’ Generate a row in the output table
’ based on the staff array data.
name = staff(intRow).GetName()
position = staff(intRow).GetPosition()
salary = (staff(intRow).GetSalary()) * factor
nameNullInd = 0
positionNullInd = 0
salaryNullInd = 0

End If
intRow = intRow + 1
scratchPad(0) = intRow ’ Write scratchpad

Case 1 ’ Case SQLUDF_TF_CLOSE:

Case 2 ’ Case SQLUDF_TF_FINAL:
End Select

End Sub

End Class

>} 2:Visual Basic N}y= SQL j?/}
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>>}T>BPZ]:

v N}y= SQL j?/}D CREATE FUNCTION od

v N}y= SQL j?/}D Visual Basic zk

Kj?/}a5X?vdk5yYwD%;F}5#TZdk5/Z n v;C

PDdk5,dvj?5G5 n#TZj?/}D?vwC(?vwC<kPr

5dk/PD?;Pr5`X*),F}5avS 1,"5XF}D105#;

s,a+F}#fZ]fxZf:exP,TZj?/}D?vwC.d#t

F}5#

}g,g{RG_PgB(eDm,G4IT\]WXwCKj?/}:

CREATE TABLE T (i1 INTEGER);
INSERT INTO T VALUES 12, 45, 16, 99;

IT9CgBr%i/4wCj?/}:

SELECT my_count(i1) as count, i1 FROM T;

K`i/DdvaG:

COUNT I1
----------- ----------
1 12
2 45
3 16
4 99

Kj? UDF \r%#;;G5XP},z9IT9Cj?/}4q=/VPP

PD}]#}g,zI\a+V{.=SAX7PPD?v5"y];5Pd

kV{.9(4SV{.,r_TzXkZdPfEPda{D}]/4P4

S}'s5#

m 18. C44( Visual Basic N}y= SQL j?/}Dzk

CREATE FUNCTION mycount(INTEGER)
RETURNS INTEGER
LANGUAGE CLR
PARAMETER STYLE SQL
NO SQL
SCRATCHPAD 10
FINAL CALL
FENCED
EXECUTION CONTROL SAFE
NOT DETERMINISTIC
EXTERNAL NAME ’gwenUDF.dll:bizLogic.empOps!CountUp’;
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m 18. C44( Visual Basic N}y= SQL j?/}Dzk (x)

Class empOps
Public Shared Sub CountUp(byVal input As Int32, _

byRef outCounter As Int32, _
byVal nullIndInput As Int16, _
byRef nullIndOutCounter As Int16, _
byRef sqlState As String, _
byVal qualName As String, _
byVal specName As String, _
byRef sqlMessageText As String, _
byVal scratchPad As Byte(), _
byVal callType As Int32)

Dim counter As Int32
counter = 1

Select callType
case -1 ’ case SQLUDF_TF_OPEN_CALL

scratchPad(0) = counter
outCounter = counter
nullIndOutCounter = 0

case 0 ’case SQLUDF_TF_FETCH_CALL:
counter = scratchPad(0)
counter = counter + 1
outCounter = counter
nullIndOutCounter = 0
scratchPad(0) = counter

case 1 ’case SQLUDF_CLOSE_CALL:
counter = scratchPad(0)
outCounter = counter
nullIndOutCounter = 0

case Else ’ Should never enter here
’ These cases won’t occur for the following reasons:
’ Case -2 (SQLUDF_TF_FIRST) *>No FINAL CALL in CREATE stmt
’ Case 2 (SQLUDF_TF_FINAL) *>No FINAL CALL in CREATE stmt
’ Case 255 (SQLUDF_TF_FINAL_CRA) *>No SQL used in the function
’
’ * Note!*
’ ---------
’ The Else is required so that at compile time
’ out parameter outCounter is always set *
outCounter = 0
nullIndOutCounter = -1

End Select
End Sub

End Class

Visual Basic .NET CLR }L>}
*<.0

ZKb}L(VF*f"}L)Dy>-m,T0 .NET +2oTKP1}LDy!*

6.s,zIT*<Z&CLrP9C CLR }L#

>wb|,;)9C Visual Basic 5VD CLR }L>};b)>}5wK\'VD

N}y="+]N}(dP|( dbinfo a9)T0gN5Xa{/Md{E"#*q

!9C Visual Basic `4D CLR UDF >},kND:

v Z 683D:Visual Basic .NET CLR /}>};
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Z9C CLR }L>}.0,z;ADABPEnwb:

v Z 393DZ 3 B, :.NET +2oTKP1 (CLR) }L;

v Z 483D:S DB2 |n0Z4( .NET CLR }L;

v Z 53D:9C}LDf&;

v Z 503D:9( .NET CLR }Lzk;*" ADO.NET M OLE DB &CLr

BP>}{C SAMPLE }]bPy|,Dm EMPLOYEE#

}L

Z4(zT:D Visual Basic CLR }L1,k9CBP>}w*N<:

v Visual Basic b?zkD~

v >} 1:Visual Basic N}y= GENERAL }L

v >} 2:Visual Basic N}y= GENERAL WITH NULLS }L

v >} 3:Visual Basic N}y= SQL }L

v >} 4:5Xa{/D Visual Basic }L

v >} 5:CJ dbinfo a9D Visual Basic }L

v >} 6:9C PROGRAM TYPE MAIN y=D Visual Basic }L

>}

Visual Basic b?zkD~

BP>}T>wV Visual Basic }L5V#?v>}<|,=v?V:CRE-

ATE PROCEDURE odT0}LDb? Visual Basic zk5V(Iy]d9

(`X*DiO~)#

|,BP>}}L5VD Visual Basic 4D~F* gwenVbProc.vb R_PBP

q=:

m 19. Visual Basic b?zkD~q=

using System;
using System.IO;
using IBM.Data.DB2;

Namespace bizLogic

Class empOps
...

’ Visual Basic procedures
...

End Class
End Namespace

ZKD~%?8>D~|,#g{KD~PDNN}L|, SQL,G4+h*

IBM.Data.DB2 |,#KD~PP;v{FUdyw,T0;v|,}LD`

empOps#I!qTX9C{FUd#g{9C{FUd,G4C{FUdXk

vVZiO~76{(Z CREATE PROCEDURE odD EXTERNAL SdP

a))P#

XkGBKD~D{F"{FUdT0|,x(}L5VD`D{F#b){

F\X*,r*?v}LD CREATE PROCEDURE odD EXTERNAL Sd

Xk8(KE",Tc DB2 ITR= CLR }LDiO~M`#
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>} 1:Visual Basic N}y= GENERAL }L

>>}T>BPZ]:

v N}y= GENERAL }LD CREATE PROCEDURE od

v N}y= GENERAL }LD Visual Basic zk

K}LS\01 ID M101ppnw*dk#|alw01DU{M=.#g

{101ppn*c,G4+y]01=.4FcBD1p,;s+K1pk

01U{;p5X#g{R;=K01,G4+5X;v NULL V{.#

m 20. C44( Visual Basic N}y= GENERAL }LDzk

CREATE PROCEDURE SetEmpBonusGEN(IN empId CHAR(6),
INOUT bonus Decimal(9,2),
OUT empName VARCHAR(60))

SPECIFIC setEmpBonusGEN
LANGUAGE CLR
PARAMETER STYLE GENERAL
DYNAMIC RESULT SETS 0
FENCED
PROGRAM TYPE SUB
EXTERNAL NAME ’gwenVbProc.dll:bizLogic.empOps!SetEmpBonusGEN’

Public Shared Sub SetEmpBonusGEN(ByVal empId As String, _
ByRef bonus As Decimal, _
ByRef empName As String)

Dim salary As Decimal
Dim myCommand As DB2Command
Dim myReader As DB2DataReader

salary = 0

myCommand = DB2Context.GetCommand()
myCommand.CommandText = _

"SELECT FIRSTNME, MIDINIT, LASTNAME, SALARY " _
+ "FROM EMPLOYEE " _
+ "WHERE EMPNO = ’" + empId + "’"

myReader = myCommand.ExecuteReader()

If myReader.Read() ’ If employee record is found
’ Get the employee’s full name and salary
empName = myReader.GetString(0) + " " _

+ myReader.GetString(1) + ". " _
+ myReader.GetString(2)

salary = myReader.GetDecimal(3)

If bonus = 0
If salary > 75000

bonus = salary * 0.025
Else

bonus = salary * 0.05
End If

End If
Else ’ Employee not found

empName = "" ’ Set output parameter
End If

myReader.Close()

End Sub

>} 2:Visual Basic N}y= GENERAL WITH NULLS }L
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>>}T>BPZ]:

v N}y= GENERAL WITH NULLS }LD CREATE PROCEDURE od

v N}y= GENERAL WITH NULLS }LD Visual Basic zk

K}LS\01 ID M101ppnw*dk#g{dkN};* NULL,G

4+lw01DU{M=.#g{101ppn*c,G4+y]=.4Fc

BD1p,;s+K1pk01U{;p5X#g{R;=01}],G4+

5X;v NULL V{.M;v{}#

m 21. C44( Visual Basic N}y= GENERAL WITH NULLS }LDzk

CREATE PROCEDURE SetEmpBonusGENNULL(IN empId CHAR(6),
INOUT bonus Decimal(9,2),
OUT empName VARCHAR(60))

SPECIFIC SetEmpBonusGENNULL
LANGUAGE CLR
PARAMETER STYLE GENERAL WITH NULLS
DYNAMIC RESULT SETS 0
FENCED
PROGRAM TYPE SUB
EXTERNAL NAME ’gwenVbProc.dll:bizLogic.empOps!SetEmpBonusGENNULL’
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m 21. C44( Visual Basic N}y= GENERAL WITH NULLS }LDzk (x)

Public Shared Sub SetEmpBonusGENNULL(ByVal empId As String, _
ByRef bonus As Decimal, _
ByRef empName As String, _
byVal nullInds As Int16())

Dim salary As Decimal
Dim myCommand As DB2Command
Dim myReader As DB2DataReader

salary = 0

If nullInds(0) = -1 ’ Check if the input is null
nullInds(1) = -1 ’ Return a NULL bonus value
empName = "" ’ Set output parameter
nullInds(2) = -1 ’ Return a NULL empName value
Return

Else
myCommand = DB2Context.GetCommand()
myCommand.CommandText = _

"SELECT FIRSTNME, MIDINIT, LASTNAME, SALARY " _
+ "FROM EMPLOYEE " _
+ "WHERE EMPNO = ’" + empId + "’"

myReader = myCommand.ExecuteReader()

If myReader.Read() ’ If employee record is found
’ Get the employee’s full name and salary
empName = myReader.GetString(0) + " " _

+ myReader.GetString(1) + ". " _
+ myReader.GetString(2)

salary = myReader.GetDecimal(3)

If bonus = 0
If salary > 75000

bonus = Salary * 0.025
nullInds(1) = 0 ’Return a non-NULL value

Else
bonus = salary * 0.05
nullInds(1) = 0 ’ Return a non-NULL value

End If
Else ’Employee not found

empName = "" ’ Set output parameter
nullInds(2) = -1 ’ Return a NULL value

End If
End If

myReader.Close()

End If

End Sub

>} 3:Visual Basic N}y= SQL }L

>>}T>BPZ]:

v N}y= SQL }LD CREATE PROCEDURE od

v N}y= SQL }LD Visual Basic zk

K}LS\01 ID M101ppnw*dk#|alw01DU{M=.#g

{101ppn*c,G4+y]=.4FcBD1p,;s+K1pk01

U{;p5X#g{R;=K01,G4+5X;v NULL V{.#
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m 22. C4ZxPN}DN}y= SQL P4( Visual Basic }LDzk

CREATE PROCEDURE SetEmpBonusSQL(IN empId CHAR(6),
INOUT bonus Decimal(9,2),
OUT empName VARCHAR(60))

SPECIFIC SetEmpBonusSQL
LANGUAGE CLR
PARAMETER STYLE SQL
DYNAMIC RESULT SETS 0
FENCED
PROGRAM TYPE SUB
EXTERNAL NAME ’gwenVbProc.dll:bizLogic.empOps!SetEmpBonusSQL’
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m 22. C4ZxPN}DN}y= SQL P4( Visual Basic }LDzk (x)

Public Shared Sub SetEmpBonusSQL(byVal empId As String, _
byRef bonus As Decimal, _
byRef empName As String, _
byVal empIdNullInd As Int16, _
byRef bonusNullInd As Int16, _
byRef empNameNullInd As Int16, _
byRef sqlState As String, _
byVal funcName As String, _
byVal specName As String, _
byRef sqlMessageText As String)

’ Declare local host variables
Dim salary As Decimal
Dim myCommand As DB2Command
Dim myReader As DB2DataReader

salary = 0

If empIdNullInd = -1 ’ Check if the input is null
bonusNullInd = -1 ’ Return a NULL Bonus value
empName = ""
empNameNullInd = -1 ’ Return a NULL empName value

Else
myCommand = DB2Context.GetCommand()
myCommand.CommandText = _

"SELECT FIRSTNME, MIDINIT, LASTNAME, SALARY " _
+ "FROM EMPLOYEE " _
+ " WHERE EMPNO = ’" + empId + "’"

myReader = myCommand.ExecuteReader()

If myReader.Read() ’ If employee record is found
’ Get the employee’s full name and salary
empName = myReader.GetString(0) + " "

+ myReader.GetString(1) _
+ ". " + myReader.GetString(2)

empNameNullInd = 0
salary = myReader.GetDecimal(3)

If bonus = 0
If salary > 75000

bonus = salary * 0.025
bonusNullInd = 0 ’ Return a non-NULL value

Else
bonus = salary * 0.05
bonusNullInd = 0 ’ Return a non-NULL value

End If
End If

Else ’ Employee not found
empName = "" ’ Set output parameter
empNameNullInd = -1 ’ Return a NULL value

End If

myReader.Close()
End If

End Sub

>} 4:5Xa{/D Visual Basic N}y= GENERAL }L

>>}T>BPZ]:

v 5Xa{/Db? Visual Basic }LD CREATE PROCEDURE od

v 5Xa{/DN}y= GENERAL }LD Visual Basic zk
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K}LS\m{w*N}#|5X;v|,dkN}y8(D+?mPDa{

/#(}*}L5X1r*Dx(i/a{/#t;v DB2DataReader 45V

K?D#_eX5,g{44P reader.Close(),G4+5Xa{/#

m 23. C44(5Xa{/D Visual Basic }LDzk

CREATE PROCEDURE ReturnResultSet(IN tableName VARCHAR(20))
SPECIFIC ReturnResultSet
DYNAMIC RESULT SETS 1
LANGUAGE CLR
PARAMETER STYLE GENERAL
FENCED
PROGRAM TYPE SUB
EXTERNAL NAME ’gwenVbProc.dll:bizLogic.empOps!ReturnResultSet’

Public Shared Sub ReturnResultSet(byVal tableName As String)

Dim myCommand As DB2Command
Dim myReader As DB2DataReader

myCommand = DB2Context.GetCommand()

’ Set the SQL statement to be executed and execute it.
myCommand.CommandText = "SELECT * FROM " + tableName
myReader = myCommand.ExecuteReader()

’ The DB2DataReader contains the result of the query.
’ This result set can be returned with the procedure,
’ by simply NOT closing the DB2DataReader.
’ Specifically, do NOT execute reader.Close()

End Sub

>} 5:CJ dbinfo a9D Visual Basic N}y= SQL }L

>>}T>BPZ]:

v CJ dbinfo a9D}LD CREATE PROCEDURE od

v CJ dbinfo a9DN}y= SQL }LD Visual Basic zk

XkZ CREATE PROCEDURE odP8( DBINFO Sd,E\CJ dbinfo

a9#CREATE PROCEDURE odPD dbinfo a9;h*N},;x,Xk

Zb?}LzkP*Ka94(N}#K}L;5X dbinfo a9P dbname V

ND10}]b{F5#

m 24. C44(CJ dbinfo a9D Visual Basic }LDzk

CREATE PROCEDURE ReturnDbName(OUT dbName VARCHAR(20))
SPECIFIC ReturnDbName
LANGUAGE CLR
PARAMETER STYLE SQL
DBINFO
FENCED
PROGRAM TYPE SUB
EXTERNAL NAME ’gwenVbProc.dll:bizLogic.empOps!ReturnDbName’
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m 24. C44(CJ dbinfo a9D Visual Basic }LDzk (x)

Public Shared Sub ReturnDbName(byRef dbName As String, _
byRef dbNameNullInd As Int16, _
byRef sqlState As String, _
byVal funcName As String, _
byVal specName As String, _
byRef sqlMessageText As String, _
byVal dbinfo As sqludf_dbinfo)

’ Retrieve the current database name from the
’ dbinfo structure and return it.
dbName = dbinfo.dbname
dbNameNullInd = 0 ’ Return a non-null value

’ If you want to return a user-defined error in
’ the SQLCA you can specify a 5 digit user-defined
’ SQLSTATE and an error message string text.
’ For example:
’
’ sqlState = "ABCDE"
’ msg_token = "A user-defined error has occurred"
’
’ These will be returned by DB2 in the SQLCA. It
’ will appear in the format of a regular DB2 sqlState
’ error.

End Sub

>} 6:9C PROGRAM TYPE MAIN y=D Visual Basic }L

>>}T>BPZ]:

v 9CwLry=D}LD CREATE PROCEDURE od

v 9C MAIN Lry=D Visual Basic N}y= GENERAL WITH NULLS

zk

XkZxP5 MAIN D CREATE PROCEDURE odP8( PROGRAM TYPE

Sd,E\9CwLry=45V}L#Z CREATE PROCEDURE odP8

(N},;xZzk5VP,a(} argc {}N}M argv }iN},+N

}+]A}L#

m 25. C44(9CLr`M MAIN y=D Visual Basic }LDzk

CREATE PROCEDURE MainStyle(IN empId CHAR(6),
INOUT bonus Decimal(9,2),
OUT empName VARCHAR(60))

SPECIFIC mainStyle
DYNAMIC RESULT SETS 0
LANGUAGE CLR
PARAMETER STYLE GENERAL WITH NULLS
FENCED
PROGRAM TYPE MAIN
EXTERNAL NAME ’gwenVbProc.dll:bizLogic.empOps!Main’
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m 25. C44(9CLr`M MAIN y=D Visual Basic }LDzk (x)

Public Shared Sub Main( byVal argc As Int32, _
byVal argv As Object())

Dim myCommand As DB2Command
Dim myReader As DB2DataReader
Dim empId As String
Dim bonus As Decimal
Dim salary As Decimal
Dim nullInds As Int16()

empId = argv(0) ’ argv[0] (IN) nullInd = argv[3]
bonus = argv(1) ’ argv[1] (INOUT) nullInd = argv[4]

’ argv[2] (OUT) nullInd = argv[5]
salary = 0
nullInds = argv(3)

If nullInds(0) = -1 ’ Check if the empId input is null
nullInds(1) = -1 ’ Return a NULL Bonus value
argv(1) = "" ’ Set output parameter empName
nullInds(2) = -1 ’ Return a NULL empName value
Return

Else
’ If the employee exists and the current bonus is 0,
’ calculate a new employee bonus based on the employee’s
’ salary. Return the employee name and the new bonus
myCommand = DB2Context.GetCommand()
myCommand.CommandText = _

"SELECT FIRSTNME, MIDINIT, LASTNAME, SALARY " _
+ " FROM EMPLOYEE " _
+ " WHERE EMPNO = ’" + empId + "’"

myReader = myCommand.ExecuteReader()

If myReader.Read() ’ If employee record is found
’ Get the employee’s full name and salary
argv(2) = myReader.GetString(0) + " " _

+ myReader.GetString(1) + ". " _
+ myReader.GetString(2)

nullInds(2) = 0
salary = myReader.GetDecimal(3)

If bonus = 0
If salary > 75000

argv(1) = salary * 0.025
nullInds(1) = 0 ’ Return a non-NULL value

Else
argv(1) = Salary * 0.05
nullInds(1) = 0 ’ Return a non-NULL value

End If
End If

Else ’ Employee not found
argv(2) = "" ’ Set output parameter
nullInds(2) = -1 ’ Return a NULL value

End If

myReader.Close()
End If

End Sub
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>}:C# .NET CLR }LPD XML M XQuery 'V
ZKb}LDy>-m".NET +2oTKP1}LDy!*6"XQuery M XML .

s,zIT*<4("9C_P XML &\D CLR }L#

BP>}]>;vxP`M* XML DN}D C# .NET CLR }L,T0]>gN|

BMi/ XML }]#

Hvu~

Z9C CLR }L>}.0,z;ADABPEnwb:

v .NET +2oTKP1 (CLR) }L

v S DB2 |n0Z4( .NET CLR }L

v 9C}LDf&

v “9(+2oTKP1 (CLR) .NET }L”(Z *" ADO.NET M OLE DB

&CLr P)

BP>}{CgB(eDm xmlDataTable:

CREATE TABLE xmlDataTable
(

num INTEGER,
xdata XML

)

INSERT INTO xmlDataTable VALUES
(1, XMLPARSE(DOCUMENT ’<doc>

<type>car</type>
<make>Pontiac</make>
<model>Sunfire</model>
</doc>’ PRESERVE WHITESPACE)),

(2, XMLPARSE(DOCUMENT ’<doc>
<type>car</type>
<make>Mazda</make>
<model>Miata</model>
</doc>’ PRESERVE WHITESPACE)),

(3, XMLPARSE(DOCUMENT ’<doc>
<type>person</type>
<name>Mary</name>
<town>Vancouver</town>
<street>Waterside</street>
</doc>’ PRESERVE WHITESPACE)),

(4, XMLPARSE(DOCUMENT ’<doc>
<type>person</type>
<name>Mark</name>
<town>Edmonton</town>
<street>Oak</street>
</doc>’ PRESERVE WHITESPACE)),

(5, XMLPARSE(DOCUMENT ’<doc>
<type>animal</type>
<name>dog</name>
</doc>’ PRESERVE WHITESPACE)),

(6, NULL),
(7, XMLPARSE(DOCUMENT ’<doc>

<type>car</type>
<make>Ford</make>
<model>Taurus</model>
</doc>’ PRESERVE WHITESPACE)),

(8, XMLPARSE(DOCUMENT ’<doc>
<type>person</type>
<name>Kim</name>
<town>Toronto</town>
<street>Elm</street>
</doc>’ PRESERVE WHITESPACE)),

Z 3 B .NET +2oTKP1 (CLR) }L 83



(9, XMLPARSE(DOCUMENT ’<doc>
<type>person</type>
<name>Bob</name>
<town>Toronto</town>
<street>Oak</street>
</doc>’ PRESERVE WHITESPACE)),

(10, XMLPARSE(DOCUMENT ’<doc>
<type>animal</type>
<name>bird</name>
</doc>’ PRESERVE WHITESPACE))@

}L Z4(zT:D C# CLR }L1,k9CBP>}w*N<:

v C# b?zkD~

v >} 1:_P XML &\D C# N}y= GENERAL }L

C# b?zkD~

>>}|,=v?V:CREATE PROCEDURE odT0}LDb? C# zk5V(I

y]d9(`X*DiO~)#

|,BP>}}L5VD C# 4D~F* gwenProc.cs R_PBPq=:

m 26. C# b?zkD~q=

using System;
using System.IO;
using System.Data;
using IBM.Data.DB2;
using IBM.Data.DB2Types;

namespace bizLogic
{

class empOps
{ ...

// C# procedures
...

}
}

ZKD~%?8>D~|,#g{KD~PDNN}L|, SQL,G4+h*

IBM.Data.DB2 |,#g{KD~PDNN}L|,`M* XML DN}rd?,G4

+h* IBM.Data.DB2Types |,#KD~PP;v{FUdyw,T0;v|,}LD

` empOps#I!qTX9C{FUd#g{9C{FUd,G4C{FUdXkvVZ

iO~76{(Z CREATE PROCEDURE odD EXTERNAL SdPa))P#

XkGBKD~D{F"{FUdT0|,x(}L5VD`D{F#b){F\X

*,r*?v}LD CREATE PROCEDURE odD EXTERNAL SdXk8(KE

",Tc DB2 ITR= CLR }LDiO~M`#

>} 1:_P XML &\D C# N}y= GENERAL }L

>>}T>BPZ]:

v N}y= GENERAL }LD CREATE PROCEDURE od

v xP XML N}DN}y= GENERAL }LD C# zk
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K}LS\=vN}({} inNum M inXML)#a+b)5ekm xmlDataTable#;

s9C XQuery 4lw XML 5#9C SQL 4lwm;v XML 5#a+lw=D

XML 5Vp3x=vdvN}(outXML1 M outXML2)#;5Xa{/#

m 27. C44( C# N}y= GENERAL }LDzk

CREATE PROCEDURE xmlProc1 ( IN inNUM INTEGER,
IN inXML XML as CLOB (1K),
OUT inXML XML as CLOB (1K),
OUT inXML XML as CLOB (1K)

)
LANGUAGE CLR
PARAMETER STYLE GENERAL
DYNAMIC RESULT SETS 0
FENCED
THREADSAFE
DETERMINISTIC
NO DBINFO
MODIFIES SQL DATA
PROGRAM TYPE SUB
EXTERNAL NAME ’gwenProc.dll:bizLogic.empOps!xmlProc1’ ;

//*************************************************************************
// Stored Procedure: xmlProc1
//
// Purpose: insert XML data into XML column
//
// Parameters:
//
// IN: inNum -- the sequence of XML data to be insert in xmldata table
// inXML -- XML data to be inserted
// OUT: outXML1 -- XML data returned - value retrieved using XQuery
// outXML2 -- XML data returned - value retrieved using SQL
//*************************************************************************
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m 27. C44( C# N}y= GENERAL }LDzk (x)

public static void xmlProc1 ( int inNum, DB2Xml inXML,
out DB2Xml outXML1, out DB2Xml outXML2 )

{
// Create new command object from connection context
DB2Parameter parm;
DB2Command cmd;
DB2DataReader reader = null;
outXML1 = DB2Xml.Null;
outXML2 = DB2Xml.Null;

// Insert input XML parameter value into a table
cmd = DB2Context.GetCommand();
cmd.CommandText = "INSERT INTO "

+ "xmlDataTable( num , xdata ) "
+ "VALUES( ?, ? )";

parm = cmd.Parameters.Add("@num", DB2Type.Integer );
parm.Direction = ParameterDirection.Input;
cmd.Parameters["@num"].Value = inNum;
parm = cmd.Parameters.Add("@data", DB2Type.Xml);
parm.Direction = ParameterDirection.Input;
cmd.Parameters["@data"].Value = inXML ;
cmd.ExecuteNonQuery();
cmd.Close();

// Retrieve XML value using XQuery
and assign value to an XML output parameter

cmd = DB2Context.GetCommand();
cmd.CommandText = "XQUERY for $x " +

"in db2-fn:xmlcolumn(\"xmlDataTable.xdata\")/doc "+
"where $x/make = \’Mazda\’ " +
"return <carInfo>{$x/make}{$x/model}</carInfo>";

reader = cmd.ExecuteReader();
reader.CacheData= true;

if (reader.Read())
{ outXML1 = reader.GetDB2Xml(0); }
else
{ outXML1 = DB2Xml.Null; }

reader.Close();
cmd.Close();

// Retrieve XML value using SQL
and assign value to an XML output parameter value

cmd = DB2Context.GetCommand();
cmd.CommandText = "SELECT xdata "

+ "FROM xmlDataTable "
+ "WHERE num = ?";

parm = cmd.Parameters.Add("@num", DB2Type.Integer );
parm.Direction = ParameterDirection.Input;
cmd.Parameters["@num"].Value = inNum;
reader = cmd.ExecuteReader();
reader.CacheData= true;

if (reader.Read())
{ outXML2 = reader.GetDB2Xml(0); }
else
{ outXML = DB2Xml.Null; }

reader.Close() ;
cmd.Close();

return;
}
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>}:C }LPD XML M XQuery 'V
ZKb}LDy>-m"C }LDy!*6"XQuery M XML .s,zIT*<4(

"9C_P XML &\D C }L#

BP>}]>;vxP`M* XML DN}D C }L,T0]>gN|BMi/ XML

}]#

Hvu~

Z9C C }L>}.0,z;ADABPEnwb:

v 9C}LDf&

BP>}{CgB(eDm xmlDataTable:

CREATE TABLE xmlDataTable
(

num INTEGER,
xdata XML

)

INSERT INTO xmlDataTable VALUES
(1, XMLPARSE(DOCUMENT ’<doc>

<type>car</type>
<make>Pontiac</make>
<model>Sunfire</model>
</doc>’ PRESERVE WHITESPACE)),

(2, XMLPARSE(DOCUMENT ’<doc>
<type>car</type>
<make>Mazda</make>
<model>Miata</model>
</doc>’ PRESERVE WHITESPACE)),

(3, XMLPARSE(DOCUMENT ’<doc>
<type>person</type>
<name>Mary</name>
<town>Vancouver</town>
<street>Waterside</street>
</doc>’ PRESERVE WHITESPACE)),

(4, XMLPARSE(DOCUMENT ’<doc>
<type>person</type>
<name>Mark</name>
<town>Edmonton</town>
<street>Oak</street>
</doc>’ PRESERVE WHITESPACE)),

(5, XMLPARSE(DOCUMENT ’<doc>
<type>animal</type>
<name>dog</name>
</doc>’ PRESERVE WHITESPACE)),

(6, NULL),
(7, XMLPARSE(DOCUMENT ’<doc>

<type>car</type>
<make>Ford</make>
<model>Taurus</model>
</doc>’ PRESERVE WHITESPACE)),

(8, XMLPARSE(DOCUMENT ’<doc>
<type>person</type>
<name>Kim</name>
<town>Toronto</town>
<street>Elm</street>
</doc>’ PRESERVE WHITESPACE)),

(9, XMLPARSE(DOCUMENT ’<doc>
<type>person</type>
<name>Bob</name>
<town>Toronto</town>
<street>Oak</street>
</doc>’ PRESERVE WHITESPACE)),
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(10, XMLPARSE(DOCUMENT ’<doc>
<type>animal</type>
<name>bird</name>
</doc>’ PRESERVE WHITESPACE))

}L Z4(zT:D C }L1,k9CBP>}w*N<:

v C b?zkD~

v >} 1:_P XML &\D C N}y= SQL }L

C b?zkD~

>>}|,=v?V:CREATE PROCEDURE odT0}LDb? C zk5V(Iy

]d9(`X*DiO~)#

|,BP>}}L5VD C 4D~F* gwenProc.SQC R_PBPq=:

m 28. C b?zkD~q=

#include <stdio.h>
#include <string.h>
#include <stdlib.h>
#include <sqlda.h>
#include <sqlca.h>
#include <sqludf.h>
#include <sql.h>
#include <memory.h>

// C procedures
...

ZKD~%?8>D~|,#6k= SQL }LPD XML 'V;h*nbD|,D~#

XkGBKD~D{FT0T&Z}L5VD/}D{F#b){F\X*,r*?

v}LD CREATE PROCEDURE odD EXTERNAL SdXk8(KE",Tc DB2

}]b\mwITR=T&Z C }LDbMkZc#

>} 1:_P XML &\D C N}y= SQL }L

>>}T>BPZ]:

v N}y= SQL }LD CREATE PROCEDURE od

v xP XML N}DN}y= SQL }LD C zk

K}LSU=vdkN}#Z;vdkN}* inNum RtZ INTEGER `M#Z~v

dkN}* inXML RtZ XML `M#9CdkN}D5+Pekm xmlDataTable#

;s9C SQL od4lw XML 5#9C XQuery mo=4lwm;v XML 5#

a+lw=D XML 5Vp3x=vdvN}(out1XML M out2XML)#;5Xa{/#
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m 29. C44( C N}y= SQL }LDzk

CREATE PROCEDURE xmlProc1 ( IN inNUM INTEGER,
IN inXML XML as CLOB (1K),
OUT inXML XML as CLOB (1K),
OUT inXML XML as CLOB (1K)

)
LANGUAGE C
PARAMETER STYLE SQL
DYNAMIC RESULT SETS 0
FENCED
THREADSAFE
DETERMINISTIC
NO DBINFO
MODIFIES SQL DATA
PROGRAM TYPE SUB
EXTERNAL NAME ’gwenProc!xmlProc1’ ;

//*************************************************************************
// Stored Procedure: xmlProc1
//
// Purpose: insert XML data into XML column
//
// Parameters:
//
// IN: inNum -- the sequence of XML data to be insert in xmldata table
// inXML -- XML data to be inserted
// OUT: out1XML -- XML data returned - value retrieved using XQuery
// out2XML -- XML data returned - value retrieved using SQL
//*************************************************************************
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m 29. C44( C N}y= SQL }LDzk (x)

#ifdef __cplusplus
extern "C"
#endif
SQL_API_RC SQL_API_FN testSecA1(sqlint32* inNum,

SQLUDF_CLOB* inXML,
SQLUDF_CLOB* out1XML,
SQLUDF_CLOB* out2XML,
SQLUDF_NULLIND *inNum_ind,
SQLUDF_NULLIND *inXML_ind,
SQLUDF_NULLIND *out1XML_ind,
SQLUDF_NULLIND *out2XML_ind,
SQLUDF_TRAIL_ARGS)

{
char *str;
FILE *file;

EXEC SQL INCLUDE SQLCA;

EXEC SQL BEGIN DECLARE SECTION;
sqlint32 hvNum1;
SQL TYPE IS XML AS CLOB(200) hvXML1;
SQL TYPE IS XML AS CLOB(200) hvXML2;
SQL TYPE IS XML AS CLOB(200) hvXML3;

EXEC SQL END DECLARE SECTION;

/* Check null indicators for input parameters */
if ((*inNum_ind < 0) || (*inXML_ind < 0)) {

strcpy(sqludf_sqlstate, "38100");
strcpy(sqludf_msgtext, "Received null input");
return 0;

}

/* Copy input parameters to host variables */
hvNum1 = *inNum;
hvXML1.length = inXML->length;
strncpy(hvXML1.data, inXML->data, inXML->length);

/* Execute SQL statement */
EXEC SQL

INSERT INTO xmlDataTable (num, xdata) VALUES (:hvNum1, :hvXML1);

/* Execute SQL statement */
EXEC SQL

SELECT xdata INTO :hvXML2
FROM xmlDataTable

WHERE num = :hvNum1;

sprintf(stmt5, "SELECT XMLQUERY(’for $x in $xmldata/doc
return <carInfo>{$x/model}</carInfo>’
passing by ref xmlDataTable.xdata

as \"xmldata\" returning sequence)
FROM xmlDataTable WHERE num = ?");

EXEC SQL PREPARE selstmt5 FROM :stmt5 ;
EXEC SQL DECLARE c5 CURSOR FOR selstmt5;
EXEC SQL OPEN c5 using :hvNum1;
EXEC SQL FETCH c5 INTO :hvXML3;

exit:

/* Set output return code */
*outReturnCode = sqlca.sqlcode;
*outReturnCode_ind = 0;

return 0;
}
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C# .NET CLR /}>}
*<.0

ZKbC'(eD/} (UDF) Dy>-mT0 CLR }LDy!*6.s,zIT*

<Z&CLrM}]b73P{C CLR UDF#>wb|,;)ozkED CLR UDF

>}#*q!9C C# `4D CLR }L>},kND:

v Z 583D:C# .NET CLR }L>};

Z9C CLR UDF >}.0,z;ADABPEnwb:

v Z 393DZ 3 B, :.NET +2oTKP1 (CLR) }L;

v Z 483D:S DB2 |n0Z4( .NET CLR }L;

v Z 113D:b?j?/};

v Z 503D:9( .NET CLR }Lzk; there *" ADO.NET M OLE DB &CL

r

BP>}{C SAMPLE }]bPy|,Dm EMPLOYEE#

}L

Z4(zT:D C# CLR UDF 1,k9CBP>}w*N<:

v C# b?zkD~

v >} 1:C# N}y= SQL m/}

v >} 2:C# N}y= SQL j?/}

>}

C# b?zkD~
BP>}T>wV C# UDF 5V#*?v UDF a)K CREATE FUNC-

TION od0T&D C# 4zk(Iy]d9(`X*DiO~)#|,BP

>}Py9C/}ywD C# 4D~F* gwenUDF.cs R_PBPq=:

m 30. C# b?zkD~q=

using System;
using System.IO;
using IBM.Data.DB2;

namespace bizLogic
{

...
// Class definitions that contain UDF declarations
// and any supporting class definitions
...

}

Xk+/}yw|,Z C# D~D`P#I!qTX9C{FUd#g{9C

{FUd,G4C{FUdXkvVZiO~76{(Z CREATE PROCE-

DURE odD EXTERNAL SdPa))P#g{/}|, SQL,G4+h*

IBM.Data.DB2. |,#

>} 1:C# N}y= SQL m/}

>>}T>BPZ]:
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v N}y= SQL m/}D CREATE FUNCTION od

v N}y= SQL m/}D C# zk

Km/}a5X;v|,y]}]}i("D01}]PDm#>>}P=v

`X*D`#` person m>01,x` empOps |,9C` person D}L

m UDF#ay]dkN}D54|B01=.E"#Z;NwCm/}1,a

ZKm/}>mP4(>>}PD}]}i#Kb,9I(}SD~53OD

D>D~A!}]44(KK`}i#a+}i}]54k]fx,TcIT

Zm/}DsxwCPCJK}]#

Z?NwCm/}1,aS}iPA!;vG<,"Z/}y5XDmPzI

;P#(}+m/}DdvN}h*Z{DP5,ZmPzIP#ZnUwC

m/}.s,a5XyzIPDm#

m 31. C44( C# N}y= SQL m/}Dzk

CREATE FUNCTION tableUDF(double)
RETURNS TABLE (name varchar(20),

job varchar(20),
salary double)

EXTERNAL NAME ’gwenUDF.dll:bizLogic.empOps!tableUDF’
LANGUAGE CLR
PARAMETER STYLE SQL
NOT DETERMINISTIC
FENCED
THREADSAFE
SCRATCHPAD 10
FINAL CALL
EXECUTION CONTROL SAFE
DISALLOW PARALLEL
NO DBINFO

// The class Person is a supporting class for
// the table function UDF, tableUDF, below.
class Person
{

private String name;
private String position;
private Int32 salary;

public Person(String newName, String newPosition, Int32
newSalary)
{

this.name = newName;
this.position = newPosition;
this.salary = newSalary;

}

public String getName()
{

return this.name;
}

public String getPosition()
{

return this.position;
}

public Int32 getSalary()
{

return this.salary;
}

}
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m 31. C44( C# N}y= SQL m/}Dzk (x)

class empOps
{

public static void TableUDF( Double factor, out String name,
out String position, out Double salary,
Int16 factorNullInd, out Int16 nameNullInd,
out Int16 positionNullInd, out Int16 salaryNullInd,
ref String sqlState, String funcName,
String specName, ref String sqlMessageText,
Byte[] scratchPad, Int32 callType)

{

Int16 intRow = 0;

// Create an array of Person type information
Person[] Staff = new
Person[3];
Staff[0] = new Person("Gwen", "Developer", 10000);
Staff[1] = new Person("Andrew", "Developer", 20000);
Staff[2] = new Person("Liu", "Team Leader", 30000);

salary = 0;
name = position = "";
nameNullInd = positionNullInd = salaryNullInd = -1;

switch(callType)
{

case (-2): // Case SQLUDF_TF_FIRST:
break;

case (-1): // Case SQLUDF_TF_OPEN:
intRow = 1;
scratchPad[0] = (Byte)intRow; // Write to scratchpad
break;

case (0): // Case SQLUDF_TF_FETCH:
intRow = (Int16)scratchPad[0];
if (intRow > Staff.Length)
{

sqlState = "02000"; // Return an error SQLSTATE
}
else
{

// Generate a row in the output table
// based on the Staff array data.
name =
Staff[intRow-1].getName();
position = Staff[intRow-1].getPosition();
salary = (Staff[intRow-1].getSalary()) * factor;
nameNullInd = 0;
positionNullInd = 0;
salaryNullInd = 0;

}
intRow++;
scratchPad[0] = (Byte)intRow; // Write scratchpad
break;

case (1): // Case SQLUDF_TF_CLOSE:
break;

case (2): // Case SQLUDF_TF_FINAL:
break;

}
}

}

Z 3 B .NET +2oTKP1 (CLR) }L 93



>} 2:C# N}y= SQL j?/}

>>}T>BPZ]:

v N}y= SQL j?/}D CREATE FUNCTION od

v N}y= SQL j?/}D C# zk

Kj?/}a5X?vdk5yYwD%;F}5#TZdk5/Z n v;C

PDdk5,dvj?5G5 n#TZj?/}D?vwC(?vwC<kPr

5dk/PD?;Pr5`X*),F}5avS 1,"5XF}D105#;

s,a+F}#fZ]fxZf:exP,TZj?/}D?vwC.d#t

F}5#

}g,g{RG_PgB(eDm,G4IT\]WXwCKj?/}:

CREATE TABLE T (i1 INTEGER);
INSERT INTO T VALUES 12, 45, 16, 99;

IT9CgBr%i/4wCj?/}:

SELECT countUp(i1) as count, i1 FROM T;

K`i/DdvaG:

COUNT I1
----------- ----------
1 12
2 45
3 16
4 99

Kj? UDF \r%#;;G5XP},z9IT9Cj?/}4q=/VPP

PD}]#}g,zI\a+V{.=SAX7PPD?v5"y];5Pd

kV{.9(4SV{.,r_TzXkZdPfEPda{D}]/4P4

S}'s5#

m 32. C44( C# N}y= SQL j?/}Dzk

CREATE FUNCTION countUp(INTEGER)
RETURNS INTEGER
LANGUAGE CLR
PARAMETER STYLE SQL
SCRATCHPAD 10
FINAL CALL
NO SQL
FENCED
THREADSAFE
NOT DETERMINISTIC
EXECUTION CONTROL SAFE
EXTERNAL NAME ’gwenUDF.dll:bizLogic.empOps!CountUp’ ;
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m 32. C44( C# N}y= SQL j?/}Dzk (x)

class empOps
{

public static void CountUp( Int32 input,
out Int32 outCounter,

Int16 inputNullInd,
out Int16 outCounterNullInd,
ref String sqlState,

String funcName,
String specName,

ref String sqlMessageText,
Byte[] scratchPad,
Int32 callType)

{
Int32 counter = 1;

switch(callType)
{

case -1: // case SQLUDF_FIRST_CALL
scratchPad[0] = (Byte)counter;
outCounter = counter;
outCounterNullInd = 0;
break;

case 0: // case SQLUDF_NORMAL_CALL:
counter = (Int32)scratchPad[0];
counter = counter + 1;
outCounter = counter;
outCounterNullInd = 0;
scratchPad[0] =
(Byte)counter;
break;

case 1: // case SQLUDF_FINAL_CALL:
counter =
(Int32)scratchPad[0];
outCounter = counter;
outCounterNullInd = 0;
break;

default: // Should never enter here
// * Required so that at compile time
// out parameter outCounter is always set *

outCounter = (Int32)(0);
outCounterNullInd = -1;
sqlState="ABCDE";
sqlMessageText = "Should not get here: Default
case!";
break;

}
}

}
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Z 4 B IBM Data Server Provider for .NET Ev

IBM }]~qw .NET a)Lr)9KT ADO.NET SZD}]~qw'V#Ka)

Lr9z\;2+x_T\XCJ IBM }]~qw#

IBM }]~qw .NET a)Lr M'zLr|P|(=va)Lr#b)a)LrP

1VF*+2 .NET a)Lr#

DB2 .NET Provider (IBM.Data.DB2.dll)
(} DB2 .NET Provider,.NET &CLrICJTB}]b\m53:

v DB2 for Linux, UNIX, and Windows V9.1"V9.5"V9.7 M V9.8 }]b

v DB2 Universal Database™ V8 for Windows, UNIX, and Linux

v DB2 for z/OS V8"V9 M V10,(} DB2 Connect™

v DB2 for i V5R4"V6R1 M V7R1,(} DB2 Connect(TZ IBM DB2 V9.7

FP4 0|_f>)

v DB2 for i V5R4 M V6R1,(} DB2 Connect(TZ IBM DB2 V9.7 FP3

0|Mf>)

v IBM Informix V11.10"V11.50 M V11.70

`BwbV[K+2 DB2 .NET Provider#

Informix }]b~qw .NET Provider (IBM.Data.Informix.dll)
(} Informix }]b~qw .NET Provider,.NET &CLrICJTB}]b

\m53:

v IBM Informix V11.10"V11.50 M V11.70

#PXKa)LrD|`E",kND Informix }]b~qwE"PD#

**"MKP9C }]~qw .NET a)LrD&CLr,zh* .NET Frame-

work#

} IBM }]~qw .NET a)Lr.b,IBM Database Add-Ins for Visual Studio 9

Jmz9C Microsoft Visual Studio lYaIX* IBM }]~qw*" .NET &CL

r#9IT9CCSX~44(}]bTs(}g,w}Mm)T0*"~qwKT

s(}g,f"}LMC'(eD/})#

DB2 D IBM Data Server Provider for .NET }]b53*s
DB2 .NET Provider (IBM.Data.DB2.dll)

(} DB2 .NET Provider,.NET &CLrICJTB}]b\m53:

v DB2 for Linux, UNIX, and Windows V9.1"V9.5"V9.7 M V9.8 }]b

v DB2 Universal Database V8 for Windows, UNIX, and Linux

v DB2 for z/OS V8"V9 M V10,(} DB2 Connect

v DB2 for i V5R4"V6R1 M V7R1,(} DB2 Connect(TZ IBM DB2 V9.7

FP4 0|_f>)
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v DB2 for i V5R4 M V6R1,(} DB2 Connect(TZ IBM DB2 V9.7 FP3

0|Mf>)

v IBM Informix V11.10"V11.50 M V11.70

`BwbV[K+2 DB2 .NET Provider#

Informix }]b~qw .NET Provider (IBM.Data.Informix.dll)
(} Informix }]b~qw .NET Provider,.NET &CLrICJTB}]b

\m53:

v IBM Informix V11.10"V11.50 M V11.70

#PXKa)LrD|`E",kND Informix }]b~qwE"PD#

20 IBM Data Provider for .NET .0,XkQPBPdP;v .NET Framework f

>:

v .NET Framework V2.0

v .NET Framework V3.0

v .NET Framework V3.5

v .NET Framework V4.0

Z420 .NET Framework DivB,IBM Data Server Client M}/Lr20Lr+

^(20 IBM Data Server Provider for .NET#z+h*TV/==20}]a)Lr#

TZ DB2 for i,h*Z~qwO20TB^):APAR II13348#

T ADO.NET &CLrD 32 ;M 64 ;'V
IBM Data Server Provider for .NET f>'V 32 ;M 64 ; .NET &CLr#IBM

Data Server Data Provider for .NET f DB2 V9.5 r|_f>M'zM~qw;6#

Bm8( IBM Data Server Provider for .NET M Microsoft .NET Framework DiO

a)D 32 ;M 64 ;'V#

m 33. IBM Data Server Provider for .NET M Microsoft .NET Framework a)D 32 ;M 64
;'V

IBM Data Server Provider for .NET M Microsoft
.NET Framework f> 32 ;'V 64 ;'V

IBM Data Server Provider for .NET M Microsoft .NET

Framework V2.0"V3.0 M V3.5

G G

CLR f"}LMC'(eD/}Z IBM Data Server Provider for .NET D 32 ;M
64 ;f>P\'V#ZK^)|.0,vZ 32 ;f>P\'V#

ADO.NET &CLr 64 ;f>PD 32 ;'V

Z 64 ;M'zLr|P,IBM Data Server Provider for .NET f>'V 32 ; .NET

a)Lr#20 64 ; .NET a)Lr|1,a,120MdC 32 ;M 64 ;a)L

r#

":S IBM DB2 V9.7 FP2 *<,32 ;a)Lrk 64 ;a)Lrr|Z;p#
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`4&CLrT9C IBM Data Server Provider for .NET

9C ADO.NET +2y`xP(C`k
.NET Framework V2.0"V3.0 M V3.5 a)K{* System.Data.Common D{FUd,

C{FUda)K;iITINN .NET }]a)Lr2mDy`#baC(C

ADO.NET }]b&CLr*"=((kT;,}]bda);BD`LSZ)3{x

P#

TB C# zk]>("}]b,SD(C=(#

DbProviderFactory factory = DbProviderFactories.GetFactory("IBM.Data.DB2");
DbConnection conn = factory.CreateConnection();
DbConnectionStringBuilder sb = factory.CreateConnectionStringBuilder();

if( sb.ContainsKey( "Database" ) )
{

sb.Remove( "database" );
sb.Add( "database", "SAMPLE" );

}

conn.ConnectionString = sb.ConnectionString;

conn.Open();

DbProviderFactory TsGNN(C ADO.NET &CLrD*<c#KTs4( .NET

}]a)LrTs(}g,S"}]Jdw"|nM}]DAw)D(C5},b)

5}kX(D}]bz7dO$w#ZTO>}P,+]A GetFactory =(D

"IBM.Data.DB2" V{.(;j6 IBM Data Server Provider for .NET,"R<B

DbProviderFactory 5}u</,C5}4(X(Z IBM Data Server Provider for .NET

D}]ba)LrTs5}#

DbConnection TsI,SA DB2 5PIDS }]b(Mq DB2Connection Ts,|5

JOGS DbConnection LPD)#(}9C DbConnectionStringBuilder `,zIT

7(}]a)LrD,SV{.X|V"zI(F,SV{.#TO>}PDzkl

i IBM Data Server Provider for .NET PGqfZ{* "database" DX|V,g{

fZ,G4azI,SV{.T,SA SAMPLE }]b#

9C IBM Data Server Provider for .NET S&CLr,S=}
]b

9C IBM Data Server Provider for .NET 1,a(} DB2Connection `("}]b,

S#

XZKNq

*,SA}]b,k4PTBYw:

}L

1. 4(CZf",SN}DV{.#dM,SV{.Dq=*:

Server=<ip address/localhost>:<port number>;
Database=<db name>;
UID=<userID>;
PWD=<password>;
Connect Timeout=<Timeout value>
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I\D,SV{.D>}:

>} 1:

String connectString = "Database=SAMPLE";
// When used, attempts to connect to the SAMPLE database.

":g{vZ,SV{.P8(}]b{F,G4Xk+d{E"(}g,~q

w"C'j6M\k)|(Z db2dsdriver.cfg D~P#

>} 2:

String cs = "Server=srv:50000;Database=SAMPLE;UID=db2adm;PWD=ab1d;Connect Timeout=30";
// When used, attempts to connect to the SAMPLE database on the server
// ’srv’ through port 50000 using ’db2adm’ and ’ab1d’ as the user id and
// password respectively. If the connection attempt takes more than thirty seconds,
// the attempt will be terminated and an error will be generated.

2. + connectString +]A DB2Connection 9l/}#

v 9C C# ,S=}]b:

String connectString = "Database=SAMPLE";
DB2Connection conn = new DB2Connection(connectString);
conn.Open();
return conn;

v Z Visual Basic .NET P,S=}]b:

Dim connectString As String = "Database=SAMPLE"
Dim conn As DB2Connection = new DB2Connection(connectString)
conn.Open()
Return conn

3. 9C DB2Connection TsD Open =(}=,SA connectString Pj6D}]

b#

9C IBM Data Server Provider for .NET xP,SOC
Z;NT DB2 }]br*,S1,a4(,SX#XU,S1,,SaxkCX,<

8)h*,SDd{&CLrZ,;xLZX49C#

IBM Data Server Provider for .NET 9C;if6/,SV{.tT47(,SX#(

}9Cf6/tT,&CLrX49C,SDza+vS#

1!ivB,IBM Data Server Provider for .NET +tC,SOC#

":zIT9C Pooling=false ,SV{.X|V/5T4XU,SOC#+G,g{

XU,SOC,G4 COM+ &CLr+;$w#

(}hCPXBPwnD,SV{.X|V,zITXF,SXDP*:

v n!MnsXs!(MinPoolSize M MaxPoolSize)

v ,S5XAX.0I#VUP4,D1$ (ConnectionLifetimeInPool)

(} IBM Data Server Provider for .NET 4(IE,S
S V9.5 FP1 *<,.NET &CLr(}9C,SV{.X|V4'VIEOBD#

Z,SV{.P,ICDX|VgBy>:

v TrustedContextSystemUserID r tcsuid,KX|V8(*k,SdO9CDIEOBD

SYSTEM AUTHID#
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v TrustedContextSystemPassword r tcspwd,KX|V8(k,SdO9CDIEOB

D SYSTEM AUTHID D`&\k#

g{Z48( T r u s t e d C o n t e x t S y s t e m U s e r I D X|V5DivB8(

TrustedContextSystemPassword X|V,G4+Wv InvalidArgument l##ZIEOB

D=8P,UserID X|V2GXhD#

?0TBf>'V(} IBM Data Server Provider for .NET 4(IEOBD:

v DB2 Database for Linux, UNIX, and Windows V9.5"V9.7 M V9.8

v DB2 Universal Database V9 and V10 for z/OS

>}

Y(QZ~qwO9CTBE"("IEOBD:

CREATE TRUSTED CONTEXT ctxName1
BASED UPON CONNECTION USING SYSTEM AUTHID masteruser
ATTRIBUTES ( PROTOCOL ’TCPIP’,

ADDRESS ’9.26.146.201’,
ENCRYPTION ’NONE’ )

ENABLEWITH USE FOR userapp1 WITH AUTHENTICATION, userapp2 WITH AUTHENTICATION;

SYSTEM AUTHID * masteruser,d`&\k* masterpassword#?vX(DC'/&

CLr(userapp1 M userapp2)<P`&D\k(passapp1 M passapp2)#

*9CKIEOBD,&CLr+"v,SV{.,gBy>:

v &CLr 1

database=db;server=server1:446;
UserID=userapp1;Password=passapp1;
TrustedContextSystemUserID=masteruser;TrustedContextSystemPassword=masterpassword

v &CLr 2

database=db;server=server1:446;
UserID=userapp2;Password=passapp2;
TrustedContextSystemUserID=masteruser;TrustedContextSystemPassword=masterpassword

":ZIEOBD73P,UserID X|Vk,SDnUC'`T&,bkj<&CLr

Div`,#

rK,;vr%D .NET LrI\`FZ:

[C#]
DB2Connection conn = new DB2Connection();

conn.ConnectionString = "database=db;server=server1:446;"
+ "UserID=userapp1;Password=passapp1;"
+ "TrustedContextSystemUserID=masteruser;"
+ "TrustedContextSystemPassword=masterpassword;"

conn.Open();
// Do processing as userapp1, such as querying tables

conn.Close();
conn.ConnectionString = "database=db;server=server1:446;UserID=userapp2;"

+ "Password=passapp2;TrustedContextSystemUserID=masteruser;"
+ "TrustedContextSystemPassword=masterpassword;"
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conn.Open();
// Do processing as userapp2

conn.Close();

g{IEOBD&mIZzP4Z~qwOhCNNIEOBDx'\,r_~qw

;'VIEOBD,G4+Wv S Q L C O D E * C L I 0 1 9 7 E Dms#g{

TrustedContextSystemUserID X|V5^'(}g+$),G4+Wv SQLCODE *

CLI0124E Dms#~qwI\a(f SQLCODE * SQL1046N"SQL30082N r

SQL0969N Dms,"R>zmszk* -20361#NNb)ms<+<B Open() '\#

":IEOBD&m+ZzBNk~qwxP(E1xP#

ADO.NET }]b&CLrPD SQL }]`Mm>
ADO.NET }]b&CLrI}C DB2 SQL }]`M5w*N}5(Cwy4PD

SQL odDiI?V)Md?,+G,Xk9CJ1D IBM }]~qw .NET a)L

r}]`M5M .NET Framework }]`M5T7#CJrlw51;a"z}]XO

r}]*'#

Xk9C IBM }]~qw .NET a)Lr Ts,E\8(*Cwy*4PD SQL o

d;?VDN}5#DB2Parameter TsCZm>*mSA DB2Command Ts(|m>

SQL od)DN}#8(N}D}]`M51,Xk9C IBM.Data.DB2Types {FU

dPa)D IBM }]~qw .NET a)Lr}]`M5#IBM.Data.DB2Types {FU

da)`Ma9Tm>?v\'VD DB2 SQL }]`M#

TZI\Y1#f SQL }]`M5DV?d?,Xk9CJ1 IBM }]~qw .NET

a)Lr}]`M(g IBM.Data.DB2Types {FUdPy(e)#

BmT> DB2Type }]`M"DB2 }]`M" Informix }]`M"Microsoft .NET

Framework `MT0 DB2Types `Ma9.dD3d#

`p DB2Types `Ma9 DB2Type }]`M DB2 }]`M Informix }]`M .NET }]`M

~xF}] DB2Binary Binary C H A R F O R B I T

DATA

Byte[]

DB2Binary Binary7 BINARY Byte[]

DB2Binary VarBinary7 VARBINARY Byte[]

DB2Binary LongVarBinary5 LONG VARCHAR

FOR BIT DATA

Byte[]

V{}] DB2String Char CHAR CHAR String

DB2String VarChar VARCHAR VARCHAR String

DB2String LongVarChar5 LONG VARCHAR LVARCHAR String

5. DB2 .NET +2oTKP1}L;'V+b)}]`MCwN}#

6.`M* DB2Type.Xml D DB2ParameterClass.ParameterName tTITS\BP`MDd?:String"byte[]"DB2Xml T0 XmlReader#

7.b)}]`MvJCZ DB2 for z/OS M DB2 for i V6R1 0|_f>#

8.v DB2 for z/OS V9 0|_"PfT0 DB2 for Linux, UNIX and Windows V9.5 0|_"Pf'VK}]`M#

9. Date TsM Time TsITG1dAGV{.DV#Timestamp TsITGUZV{.DV
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`p DB2Types `Ma9 DB2Type }]`M DB2 }]`M Informix }]`M .NET }]`M

<N}] DB2String Graphic GRAPHIC String

DB2String VarGraphic VARGRAPHIC String

DB2String LongVarGraphic5 L O N G

VARGRAPHIC

String

LOB }] DB2Clob Clob CLOB CLOB M TEXT String

DB2Blob Blob BLOB BLOB M BYTE Byte[]

DB2Clob DbClob DBCLOB String

}V}] DB2Int16 SmallInt SMALLINT B O O L E A N M

SMALLINT

Int16

DB2Int32 Integer INT INTEGER"INT M

SERIAL

Int32

DB2Int64 BigInt M BigSerial BIGINT BIGINT"BIGSERIAL"INT8

M SERIAL8

Int64

D B 2 R e a l M

DB2Real370

Real REAL R E A L M

SMALLFLOAT

Single

DB2Double Double DOUBLE PRECI-

SION

DECIMAL (≤ 29) M

D O U B L E P R E C I -

SION

Double

DB2Double Float FLOAT DECIMAL (32) M

FLOAT

Double

DB2Decimal Decimal DECIMAL MONEY Decimal

DB2DecimalFloat DecimalFloat DECFLOAT(16|34)58 Decimal

DB2Decimal Numeric DECIMAL DECIMAL (≤ 29) M

NUMERIC

Decimal

UZ/1d}] DB2Date Date DATE DATETIME(UZ+

H)

DateTime

String9

DB2Time Time TIME DATETIME(1d+

H)

TimeSpan

String9

DB2TimeStamp Timestamp TIMESTAMP DATETIME(1dM

UZ+H)

DateTime

String9

DB2TimeStamp Off-

set

T i m e s t a m p W i t h

TimeZone

TIMESTAMP WITH

TIME ZONE

;JC DateTimeOffset

String9

Pj6}] DB2RowId RowId ROWID Byte[]

XML }] DB2Xml Xml6 XML Byte[]

9C IBM Data Server Provider for .NET S&CLrP4P
SQL od

9C IBM Data Server Provider for .NET 1,a(} DB2Command `(9Cd=(

ExecuteReader() M ExecuteNonQuery() 0dtT CommandText"CommandType M Trans-

action)4P SQL od#

XZKNq

TZzIdvD SQL od,&9C ExecuteReader() =(,"RI(} DB2DataReader

Tslwda{#TZyPd{ SQL od,&C9C ExecuteNonQuery() =(#
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DB2Command TsD Transaction tT&u</* DB2Transaction Ts#

DB2Transaction Ts:pXvMd5}]bBq#

9C C# 4P UPDATE od:

// assume a DB2Connection conn
DB2Command cmd = conn.CreateCommand();
DB2Transaction trans = conn.BeginTransaction();
cmd.Transaction = trans;
cmd.CommandText = "UPDATE staff " +

" SET salary = (SELECT MIN(salary) " +
" FROM staff " +

" WHERE id >= 310) " +
" WHERE id = 310";

cmd.ExecuteNonQuery();

Z Visual Basic .NET P4P UPDATE od:

’ assume a DB2Connection conn
DB2Command cmd = conn.CreateCommand();
DB2Transaction trans = conn.BeginTransaction();
cmd.Transaction = trans;
cmd.CommandText = "UPDATE staff " +

" SET salary = (SELECT MIN(salary) " +
" FROM staff " +

" WHERE id >= 310) " +
" WHERE id = 310";

cmd.ExecuteNonQuery();

9C C# 4P SELECT od:

// assume a DB2Connection conn
DB2Command cmd = conn.CreateCommand();
DB2Transaction trans = conn.BeginTransaction();
cmd.Transaction = trans;
cmd.CommandText = "SELECT deptnumb, location " +

" FROM org " +
" WHERE deptnumb < 25";

DB2DataReader reader = cmd.ExecuteReader();

Z Visual Basic .NET P4P SELECT od:

’ assume a DB2Connection conn
Dim cmd As DB2Command = conn.CreateCommand()
Dim trans As DB2Transaction = conn.BeginTransaction()
cmd.Transaction = trans
cmd.CommandText = "UPDATE staff " +

" SET salary = (SELECT MIN(salary) " +
" FROM staff " +

" WHERE id >= 310) " +
" WHERE id = 310";

cmd.ExecuteNonQuery()

&CLr4P}]bBqs,Xk9dXvrd5#bG(} DB2Transaction TsD

Commit() M Rollback() =(jID#

9C C# Xvrd5Bq:

// assume a DB2Transaction object conn
trans.Rollback();
...
trans.Commit();
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Z Visual Basic .NET PXvrd5Bq:

’ assume a DB2Transaction object conn
trans.Rollback()
...
trans.Commit()

Z V9.7 FP2 0|_f>P,DB2 Database for Linux, UNIX, and Windows ~qw'

V(}4Pd{i5Xa{/#Z V9.7 FP6 0|_f>P,.NET }]a)Lr'V

9C DB2DataReader r DB2ResultSet `4lw(}4Pd{i5XDa{/#.NET

}]a)Lr*lw(}4Pd{i5XDa{/,}]b~qwXk'V PL/SQL o

d,"RXkJm}]b&m PL/SQL od#.NET }]a)LrXk9C BEGIN od

(x;G BEGIN COMPOUND od)kT(}4Pd{i5XDa{/ywNj#

9C C# 1,hz DB2DataReader `lw(}4Pd{i5XD%va{/:

...
cmd.CommandText = ”begin “ +

“declare cursor1 cursor with return to client with hold for select c1 from t1; “ +
“open cursor1; “ +
“end;”;

//Returns a result set by opened cursor cursor1
DB2DataReader dr = cmd.ExecuteReader();
while (dr.Read())
{

//Process read data if required
}
dr.Close();
...

9C C# 1,hz DB2ResultSet `lw(}4Pd{i5XD%va{/:

...
cmd.CommandText = ”begin “ +

“declare cursor1 cursor with return to client with hold for select c1 from t1; “ +
“open cursor1; “ +
“end;”;

//Returns a result set by opened cursor cursor1
DB2ResultSet ds = cmd.ExecuteResultSet(DB2CursorType.ForwardOnly);
while (ds.Read())
{

//Process read data if required
}
ds.Close();
...

9C C# 1,hz DB2DataReader `lw(}4Pd{i5XD`va{/:

...
cmd.CommandText = “ begin “ +

“declare cursor1 cursor with return to client with hold for select c1 from t1; “ +
“declare cursor2 cursor with return to client for select c2 from t2; “ +
“open cursor1; “ +
“open cursor2; “ +
“end;”;

//Returns multiple result sets by opened cursors
DB2DataReader dr = cmd.ExecuteReader();
while (dr.Read())
{

//Process read data if required from cursor1
}
dr.NextResult(); //Get next result set
while (dr.Read())
{

//Process read data if required from cursor2
}
dr.Close();
...

9C C# 1,hz DB2ResultSet `lw(}4Pd{i5XD`va{/:

Z 4 B IBM Data Server Provider for .NET 105



...
cmd.CommandText = “ begin “ +

“declare cursor1 cursor with return to client with hold for select c1 from t1; “ +
“declare cursor2 cursor with return to client for select c2 from t2; “ +
“open cursor1; “ +
“open cursor2; “ +
“end;”;

//Returns multiple result sets by opened cursors
DB2ResultSet ds = cmd.ExecuteResultSet(DB2CursorType.ForwardOnly);
while (ds.Read())
{

//Process read data if required from cursor1
}
ds.NextResult(); //Get next result set
while (ds.Read())
{

//Process read data if required from cursor2
}
ds.Close();
...

9C IBM Data Server Provider for .NET S&CLrPA!a
{/

9C IBM Data Server Provider for .NET 1,a(} DB2DataReader TsA!a{/#

DB2DataReader =( Read() C4xAa{/PDB;P#

XZKNq

=( GetString()"GetInt32()"GetDecimal() MCZyPIC}]`MDd{=(I

C4SdvDwPi!}]#DB2DataReader D Close() =(CZXU DB2DataReader

Ts,s_&<UZA!jdv1jI#

9C C# A!a{/:

// assume a DB2DataReader reader
Int16 deptnum = 0;
String location="";

// Output the results of the query
while(reader.Read())
{

deptnum = reader.GetInt16(0);
location = reader.GetString(1);
Console.WriteLine(" " + deptnum + " " + location);

}
reader.Close();

9C Visual Basic .NET A!a{/:

’ assume a DB2DataReader reader
Dim deptnum As Int16 = 0
Dim location As String ""

’ Output the results of the query
Do While (reader.Read())

deptnum = reader.GetInt16(0)
location = reader.GetString(1)
Console.WriteLine(" " & deptnum & " " & location)

Loop
reader.Close();
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9C IBM Data Server Provider for .NET S&CLrPwCf
"}L

9C IBM Data Server Provider for .NET 1,I9C DB2Command Ts4wCf"

}L#

XZKNq

CommandType tTD1!5G CommandType.Text#K5JCZ SQL od,"R9IC

ZwCf"}L#+G,+ CommandType hC* CommandType.StoredProcedure 1,

IT|=cXwCf"}L#ZbVivB,z;h*8(f"}L{T0NNN

}#

9Cf"}L1,I9Cwd?"|{N}r(;N}4+]N}#+G,|G;\

Z,; SQL odPiO9C#

TB C # M V i s u a l B a s i c >}]>gNZ+ CommandType tThC*

CommandType.StoredProcedure r CommandType.Text DivBwC{* INOUT_PARAM

Df"}L#

}L

v 9C C# 1,(}+ DB2Command D CommandType tThC* CommandType.Text 4

wCf"}L:

// assume a DB2Connection conn
DB2Transaction trans = conn.BeginTransaction();
DB2Command cmd = conn.CreateCommand();
String procName = "INOUT_PARAM";
String procCall = "CALL INOUT_PARAM (@param1, @param2, @param3)";
cmd.Transaction = trans;
cmd.CommandType = CommandType.Text;
cmd.CommandText = procCall;

// Register input-output and output parameters for the DB2Command
cmd.Parameters.Add( new DB2Parameter("@param1", "Value1");
cmd.Parameters.Add( new DB2Parameter("@param2", "Value2");
DB2Parameter param3 = new DB2Parameter("@param3", IfxType.Integer);
param3.Direction = ParameterDirection.Output;
cmd.Parameters.Add( param3 );

// Call the stored procedure
Console.WriteLine(" Call stored procedure named " + procName);
cmd.ExecuteNonQuery();

v 9C Visual Basic 1,(}+ DB2Command D CommandType tThC*

CommandType.Text 4wCf"}L:

’ assume a DB2Connection conn
Dim trans As DB2Transaction = conn.BeginTransaction()
Dim cmd As DB2Command = conn.CreateCommand()
Dim procName As String = "INOUT_PARAM"
Dim procCall As String = "CALL INOUT_PARAM (?, ?, ?)"
cmd.Transaction = trans
cmd.CommandType = CommandType.Text
cmd.CommandText = procCall

’ Register input-output and output parameters for the DB2Command
...
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’ Call the stored procedure
Console.WriteLine(" Call stored procedure named " & procName)
cmd.ExecuteNonQuery()

":CALL M EXECUTE PROCEDURE <\'V#

v 9C C # 1,(}+ D B 2 C o m m a n d D C o m m a n d T y p e tThC*

CommandType.StoredProcedure 4wCf"}L#9CK=(1;'V9C|{N}:

// assume a DB2Connection conn
DB2Transaction trans = conn.BeginTransaction();
DB2Command cmd = conn.CreateCommand();
String procName = "INOUT_PARAM";
cmd.Transaction = trans;
cmd.CommandType = CommandType.StoredProcedure;
cmd.CommandText = procName;

// Register input-output and output parameters for the DB2Command
...

// Call the stored procedure
Console.WriteLine(" Call stored procedure named " + procName);
cmd.ExecuteNonQuery();

v 9C Visual Basic 1,(}+ DB2Command D CommandType tThC*

CommandType.StoredProcedure 4wCf"}L:

’ assume a DB2Connection conn
Dim trans As DB2Transaction = conn.BeginTransaction()
Dim cmd As DB2Command = conn.CreateCommand()
Dim procName As String = "INOUT_PARAM"
cmd.Transaction = trans
cmd.CommandType = CommandType.StoredProcedure
cmd.CommandText = procName

’ Register input-output and output parameters for the DB2Command
...

’ Call the stored procedure
Console.WriteLine(" Call stored procedure named " & procName)
cmd.ExecuteNonQuery()

v (}N}{xP^(1,I4NN3r+N}+]Af"}L#v DB2 for Linux,

UNIX, and Windows }]~qw'VK“|{N}”&\#}g,ZTB SQL odP,

(eKf"}L,;sx4m;3rEPDN}wCKCf"}L:

CREATE PROCEDURE schema.my_proc ( IN var1 int, INOUT var2 int )
LANGUAGE SQL
BEGIN
-- procedure code here
END

CALL my_proc (var2=>@param2, var1=>@param1)

v S IBM DB2 V9.7 FP3 *<,}kK{F* Cursor DBI1#s(`M*NjD

dvN}1&9CKI1:TB>}5wgNSN}/Olw`v}]DAw

.NET code 1
conn.Open()

DB2Command cmd = new DB2Command("cursor_test", conn)
cmd.CommandType = CommandType.StoredProcedure;
cmd.Parameters.Add("cursor1", DB2Type.Cursor).Direction =
ParameterDirection.Output;
cmd.Parameters.Add("cursor2", DB2Type.Cursor).Direction =
ParameterDirection.Output;
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cmd.ExecuteNonQuery();

DB2DataReader drOutput2 = cmd.Parameters[1].Value;
DB2DataReader drOutput1 = cmd.Parameters[0].Value

DDL
CREATE OR REPLACE TYPE cur AS CURSOR
CREATE OR REPLACE PROCEDURE cursor_test (OUT curparam1 cur, OUT curparam2 cur)

LANGUAGE SQL
BEGIN

SET curparam1 = CURSOR FOR SELECT * FROM curtest1;
SET curparam2 = CURSOR FOR SELECT * FROM curtest2;

END

,1CJ CURSOR `MdvN}5XDa{/
9C IBM Data Server Provider for .NET 1,DB2Type.Cursor 8(*,1CJdvN

}PDyPNj#

XZKNq

TZ_P`v CURSOR `MdvN}Df"}L,+ DB2TYPE.Cursor s(AdvN

}TsJm,1CJdvN}PDyPNj#

}g,OrderDetails f"}Lyw}vNj,?vNjxvPXz70dz[D`XE

"#

CREATE OR REPLACE TYPE cur AS CURSOR
CREATE PROCEDURE OrderDetails (p_startDate TIMESTAMP, p_endDate TIMESTAMP,

OUT prodDetails cur, OUT prodOrderDetails cur, OUT custOrderDetails cur)
LANGUAGE SQL
BEGIN

SET prodDetails = CURSOR WITH HOLD FOR
SELECT p.pid, price, quantity FROM products p, inventory i

WHERE p.pid = i.pid AND p.pid IN (SELECT DISTINCT pid FROM orders) ORDER BY pid;
SET prodOrderDetails = CURSOR WITH HOLD FOR

SELECT pid, COUNT(*), SUM (quantity) FROM orders
WHERE date >= p_startDate AND date <= p_endDate GROUP BY pid ORDER BY pid;

SET custOrderDetails = CURSOR WITH HOLD FOR
SELECT pid, custID, COUNT(*), SUM(quantity) FROM orders

WHERE date >= p_startDate AND date <= p_endDate
GROUP BY pid, custID ORDER by pid, custID;

OPEN prodDetails;
OPEN prodOrderDetails;
OPEN custOrderDetails;

END;

wCLrh*,1CJb)Nj,Tc|I(}?vNjU/X(z7D`XE""

Fc[[#*a)TNjD,1CJ,f"}L+b)Njw*dvN}5X#s(

CURSOR `MdvN}1,C&CLrXk+ DB2Type hC* DB2Type.Cursor E\

xP,1CJ#

//C# Code sample
cmd.CommandText = "CALL OrderDetails(

@p_startDate, @p_endDate, @prodDetails, @prodOrderDetails, @custOrderDetails)";
cmd.Parameters.Add("@p_startDate", DateTime.Parse("1/1/2010"));
cmd.Parameters.Add("@p_endDate", DateTime.Parse("12/31/2010"));
cmd.Parameters.Add("@prodDetails", DB2Type.Cursor);
cmd.Parameters["@prodDetails"].Direction = ParameterDirection.Output;
cmd.Parameters.Add("@prodOrderDetails", DB2Type.Cursor);
cmd.Parameters["@prodOrderDetails"].Direction = ParameterDirection.Output;
cmd.Parameters.Add("@custOrderDetails", DB2Type.Cursor);
cmd.Parameters["@custOrderDetails"].Direction = ParameterDirection.Output;
cmd.ExecuteNonQuery();
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DB2DataReader prodDetailsDR =
(DB2DataReader)cmd.Parameters["@prodDetails"].Value;

DB2DataReader prodOrderDetailsDR =
(DB2DataReader)cmd.Parameters["@prodOrderDetails"].Value;

DB2DataReader custOrderDetailsDR =
(DB2DataReader)cmd.Parameters["@custOrderDetails"].Value;

while (prodOrderDetailsDR.Read())
{

pid = prodOrderDetailsDR.GetInt32(0);
numOrders = prodOrderDetailsDR.GetInt32(1);
totalOrderQuantity = prodOrderDetailsDR.GetInt32(2);
prodDetailsDR.Read();
price = prodDetailsDR.GetDecimal(1);
currentInventory = prodDetailsDR.GetInt32(2);
int totalCustOrders = 0;
while (custOrderDetailsDR.Read())
{

custID = custOrderDetailsDR.GetInt32(1);
numOrdersByCust = custOrderDetailsDR.GetInt32(2);
totalCustOrders += numOrdersByCust;
totalOrderQuantityByCust = custOrderDetailsDR.GetInt32(3);
//Calculate discount based on numOrders, numOrdersByCust,
// totalOrderQuantity, totalOrderQuantityByCust, price and currentInventory
if (totalCustOrders == numOrders) //done with this pid

break;
}
}
prodDetailsDR.Close();
prodOrderDetailsDR .Close();
custOrderDetailsDR .Close();

;\ZwC ExecuteNonQuery =(s(} Value tTCJNj`MdvN}PD}]

DAw#

g{9C ExecuteReader r ExecuteResultSet =(4PC|n,G4aZ DB2DataReader

r DB2ResultSet TsP5Xa{/#sxa{/Xk(}wC NextResult =(3rC

J#!\Qs(dvN},+CJdvN} Value tT9Ga<B InvalidOperation l

#,r*49C ExecuteNonQuery =(4PCi/#

,=9CNj1,C&CLrI\h*Hd5$w,;sLxA!Nj#&CLr*

"vd5|nx;p5Qr*DNj,CNjXkZf"}LZyw*IRp#

9C pureQuery 4E/ .NET &CLrPDi/
.NET M'z}/LrIT{C pureQuery <uPD&\#b)&\9VPD .NET &

CLri/\;w*2, SQL 4P#2,i/IT\bh*ZKP1<83)od#

bPzZa_&CLrD2+TMT\#

PX|`E",kNDhttp://www.ibm.com/support/docview.wss?uid=swg27023946

a)T Microsoft Entity Framework D'V
(} IBM Data Server Provider for .NET,9C IBM }]~qw4{C Microsoft

ADO.NET Entity Framework#I9C\'V~qwf>4zI EDM #="T5e&

CLr4kM4P5e SQL M LINQ od#
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53*s

IBM Data Server Provider for .NET 9CTB IBM }]~qwz7:

v DB2 Database for Linux, UNIX, and Windows ~qw V9.1 0|_f>#

v IBM Data Server Client V9.5.3 r|_f>

v IBM Data Server Runtime Client V9.5.3 r|_f>

v IBM Data Server Driver for ODBC, CLI, and .NET V9.5.3 r IBM Data Server Driver

Package V9.5.4 r|_f>

v IBM DB2 for IBM i ~qw V5R4"V6R1 M V7R1,(} DB2 Connect(TZ IBM

DB2 V9.7 FP4 0|_f>)

v IBM DB2 for IBM i V5R4 M V6R1,(} DB2 Connect(TZ IBM DB2 V9.7 FP3

0|Mf>)

v DB2 for z/OS ~qw V8 = V10

v Informix }]b~qw V11.170 r|_f>

Xk_Px Microsoft ADO.NET Entity Framework D Microsoft .NET Framework 3.5

SP1#*9C Microsoft Entity Data Model r<r ADO.NET Entity Designer 4&m

5e}]#M,9h* Microsoft Visual Studio 2008 r|_f>#TxP Visual Stu-

dio 2010 D .NET Framework 4.0 D'VGS DB2 for Linux, UNIX, and Windows V9.7

FP4 *<}kD#

\'VDf6/}

BmP> IBM 5ea)Lr'VDf6/}#C}]a)Lra+f6/}*;*T

&}]4/}#

m 34. IBM 5ea)LrTf6/}D'V

f6/}`

M
LINQ /}{F

DB2 Database for
Linux, UNIX, and
Windowsserver

DB2 for
z/OSserver

DB2 for
iserver

Informix }]b
~qwserver

Aggregate Average Y Y Y Y

BigCount Y Y Y Y

Count Y Y Y Y

Maximum Y Y Y Y

Minimum Y Y Y Y

NewGuid1 Y* Y* Y* Y*

StDev Y Y Y Y

StDevP Y Y Y Y

Sum Y Y Y Y

Var Y Y Y Y

VarP Y Y Y Y

Bitwise BitWiseAnd1 Y Y* Y* Y

BitWiseNot1 Y Y* Y* Y

BitWiseOr1 Y Y* Y* Y

BitWiseXor1 Y Y* Y* Y
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m 34. IBM 5ea)LrTf6/}D'V (x)

f6/}`

M
LINQ /}{F

DB2 Database for
Linux, UNIX, and
Windowsserver

DB2 for
z/OSserver

DB2 for
iserver

Informix }]b
~qwserver

Math Abs Y Y Y Y

Ceiling Y Y Y Y

Floor Y Y Y Y

Power Y Y Y Y

Round (value,digits) Y Y Y Y

Truncate (value,digits) Y Y Y Y

String Concat Y Y Y Y

Contains1 Y Y Y Y*

EndsWith Y Y Y Y

IndexOf1 Y Y Y Y*

Left Y Y Y Y

Length Y Y Y Y

LTrim Y Y Y Y

Replace Y Y Y Y

Right Y Y Y Y

RTrim Y Y Y Y

StartsWith Y Y Y Y

Substring Y Y Y Y

ToLower Y Y Y Y

ToUpper Y Y Y Y

Trim Y Y Y Y

112 *" ADO.NET M OLE DB &CLr



m 34. IBM 5ea)LrTf6/}D'V (x)

f6/}`

M
LINQ /}{F

DB2 Database for
Linux, UNIX, and
Windowsserver

DB2 for
z/OSserver

DB2 for
iserver

Informix }]b
~qwserver

Datetime AddNanoseconds Y Y Y Y

AddMicroseconds Y Y Y Y

AddMilliseconds Y Y Y Y

AddSeconds Y Y Y Y

AddMinutes Y Y Y Y

AddHours Y Y Y Y

AddDays Y Y Y Y

AddMonths Y Y Y Y

AddYears Y Y Y Y

CreateDateTime Y Y Y Y

CreateDateTimeOffset Y

CurrentDateTimeOffset1 Y

CreateTime Y Y Y Y

CurrentDateTime Y Y Y Y

CurrentUtcDateTime Y Y Y

Day Y Y Y Y

DayOfYear Y Y Y Y

DiffNanoseconds1 Y Y Y Y*

DiffMicroseconds1 Y Y Y Y*

DiffMilliseconds1 Y Y Y Y*

DiffSeconds1 Y Y Y Y*

DiffMinutes1 Y Y Y Y*

DiffHours1 Y Y Y Y*

DiffDays1 Y Y Y Y*

DiffMonths1 Y Y Y Y*

DiffYears1 Y Y Y Y*

GetTotalOffsetMinutes1 Y

Hour Y Y Y Y

Millisecond Y Y Y Y

Minute Y Y Y Y

Month Y Y Y Y

Second Y Y Y Y

Truncate (datetime exp) Y Y Y Y

Year Y Y Y Y

":

3)f6/}j+@5~qwa)D/}'V#g{v= SQL0440N* ms,G4|8

>~qw;'Vms{"Pa=D/}#kk IBM <u'VK1*5Tq!PXCm

sD|`E"#

1. Kf6/}vZ V9.7 FP4 0TOf>P\'V#

\'VDX(Zf"wD/}

Z V9.7 FP6 0|_f>P,BmP>K IBM 5ea)Lr'VDX(Zf"wD/

}#X(Zf"wD/}(CZ DB2 Database for Linux, UNIX, and Windows ~qw

M Informix }]b~qw,"Rb)/}tZ IBM.Data.DB2.Entity.DB2Functions `#
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I(}Z LINQ to Entities i/P8( DB2 M Informix /}4Dx&CLrT\#

Z LINQ to Entities i/P8( DB2 M Informix /}a<Bb)/}I*Z}]b

~qwO4PD SQL i/D;?V#

m 35. IBM 5ea)LrT DB2 M Informix /}D'V

LINQ /}{F
DB2 Database for Linux,

UNIX, and Windowsserver Informix }]b~qw

Acos G G

Asin G G

Atan G G

Atan2 G G

Cos G G

Sin G G

SquareRoot G G

Tan G G

Exp G G

Log G G

Log10 G G

>}

TB>}]> LINQ to Entities i/ZTX(Zf"wD/} Asin DwC:

//CREATE TABLE EF_TEST1(ID INTEGER,NAME CHAR(12),C1 FLOAT,PRIMARY KEY(ID))
using (sampledbEntities ContextObj = new sampledbEntities())
{

var query = from Tab1 in ContextObj.EF_TEST1
where IBM.Data.DB2.Entity.DB2Functions.Asin( Tab1.C1 ) < 1
select Tab1;

foreach (var cust in query)
{

Console.WriteLine("ID = {0}, NAME = {1}",
cust.ID.ToString(),
cust.NAME.Trim() );

}
}
//SQL sent to the server:
//SELECT
//Extent1.ID AS ID
//Extent1.NAME AS NAME,
//Extent1.C1 AS C1
//FROM NEWTON.EF_TEST1 AS Extent1
//WHERE (ASIN(Extent1.C1)) < CAST(1 AS float)

Q*^F

#f:

v 9C Entity Framework .0,yP}]bTsXkQfZ

v ~qwJ4\mwD“mS,S”T0rPhCDIEOBD,StT;a+

]A Entity Framework ,S#bG~qwJ4\mwDQ*^F

DB2 for z/OS ~qw:
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v }]`M REAL ;\'V#&CLrh*ZmD#=P9C FLOAT’,rZ

M'z#= (EDM) P+`M8(* FLOAT,49~qwOD5J`M*

REAL 2GgK

v X(Z V8 r V7:I\T|( Take"Top"First"Intersect r Except mo

=Di/zIl#,CZ8>o(ms#4(e|(b)mo=Di/Da

{

>}:

1) var query = from o in context.Orders
where o.ShipCity == "Seattle"
select o;
var result = query.First();

2) var mexico =
context.OrderDetails.Where(od => od.Order.ShipCountry == "Mexico").Select(od => od.Product);

var canada =
context.OrderDetails.Where(od => od.Order.ShipCountry == "Canada").Select(od => od.Product);
var query = mexico.Intersect(canada);

3) var query =
context.Customers.Select(e => e).Except(context.Orders.Where(o => o.ShipCountry == "Mexico").Select(o => o.Customer));

4) var query = context.Orders.Include("OrderDetails").Top("1");

5) var query = context.Orders.Include("OrderDetails").Include("OrderDetails.Product").Take(3).Select(o => o);

Informix }]b~qw:

v I\TxP`XSi/D3)i/zI`F“P45V”r“o(ms”Dl

##;)dM!0|(:

1. xP3fwHD`XSi/#

2. yZ`XSi/ryZ(}/@zID/ODNN*X,9CS\*X

!qwDVi=(D Entity Framework i/(kNDTB>})#

3. _PyZ REF 9lD DEREF 9lDi/#

>}:

var query = from p in context.Products
group p by p.Category.CategoryID into g
select new
{
g.Key,
ExpensiveProducts = from p2 in g where p2.UnitPrice >
g.Average(p3 => p3.UnitPrice)
select p2
};

9C Enterprise Library }]CJ#i
Enterprise Library G&CLriD/O,CZoz*"_fT#{D*"t=#&CL

riw*4zka),ITZ*"n?4-y9C,2ITkT*"n?xP^D#

zITS http://codeplex.com/entlibcontrib/SourceControl/PatchList.aspx q!CZ IBM }

]~qwD Enterprise Library }]CJ#iT0d{#i#

PXgN20 Enterprise Library }]CJ#i"+dk IBM }]~qw(DB2 M

Informix)dO9CDE",kNDBXLr|PDTvD~#

J4

BfG`vhvKgN9C}]CJ#iDZ_J4:

v EntLib Contrib Project w3:http://www.codeplex.com/entlibcontrib

v patterns & practices for Enterprise Library:http://www.codeplex.com/entlib
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v Microsoft Enterprise Library w3:http://msdn.microsoft.com/en-us/library/

cc467894.aspx

v IBM DB2 for .NET:http://www.ibm.com/software/data/db2/windows/dotnet.html

9( .NET &CLr

9( Visual Basic .NET &CLr
DB2 z7a)KCZ`kM4S DB2 Visual Basic .NET &CLrD bldapp.bat z&

mD~#KD~kIT9CKD~9(Dy>Lr;pEZ sqllib\samples\.NET\vb ?<

P#Cz&mD~IC;vN}(4 %1)4m>*`kD4D~D{F(;x .vb )

9{)#

XZKNq

>Nq8<zjI9C bldapp.bat hz DbAuth y>D~9( Visual Basic .NET &

CLrDy>=h#

}L

*y]4D~ DbAuth.vb 49(Lr DbAuth,kdkTB|n:

bldapp DbAuth

*7#zPKPI4PD~1yhDN},ITy]dkDN}}?8(;,DN}

iO:

1. ^N}#kvdkLr{:

DbAuth

2. 1 vN}#kdkLr{M}]bp{:

DbAuth <db_alias>

3. 2 vN}#kdkLr{T0C'j6M\k:

DbAuth <userid> <passwd>

4. 3 vN}#kdkLr{T0}]bp{"C'j6M\k:

DbAuth <db_alias> <userid> <passwd>

5. 4 vN}#kdkLr{T0~qw{F"KZE"C'j6M\k:

DbAuth <server> <portnum> <userid> <passwd>

6. 5 vN}#kdkLr{T0}]bp{"~qw{F"KZE"C'j6M\k:

DbAuth <db_alias> <server> <portnum> <userid> <passwd>

B;=v24

*9(MKP LCTrans y>Lr,zh*q-4D~ LCTrans.vb Pa)D|j88>

E"#
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9( C# .NET &CLr
DB2 z7a)KCZ`kM4S DB2 C# .NET &CLrD bldapp.bat z&mD~#

Kz&mD~kIT9CKD~9(Dy>Lr;pEZ sqllib\samples\.NET\cs ?<P#

Cz&mD~IC;vN}(4 %1)4m>*`kD4D~D{F(;x .cs )9

{)#

XZKNq

>Nq8<zjI9C bldapp.bat hz DbAuth y>D~9( C# .NET &CLrDy

>=h#

}L

*y]4D~ DbAuth.cs 49(Lr DbAuth,kdkTB|n:

bldapp DbAuth

*7#zPKPI4PD~1yhDN},ITy]dkDN}}?8(;,DN}

iO:

1. ^N}#kvdkLr{:

DbAuth

2. 1 vN}#kdkLr{M}]bp{:

DbAuth <db_alias>

3. 2 vN}#kdkLr{T0C'j6M\k:

DbAuth <userid> <passwd>

4. 3 vN}#kdkLr{T0}]bp{"C'j6M\k:

DbAuth <db_alias> <userid> <passwd>

5. 4 vN}#kdkLr{T0~qw{F"KZE"C'j6M\k:

DbAuth <server> <portnum> <userid> <passwd>

6. 5 vN}#kdkLr{T0}]bp{"~qw{F"KZE"C'j6M\k:

DbAuth <db_alias> <server> <portnum> <userid> <passwd>

B;=v24

*9(MKP LCTrans y>Lr,zh*q-4D~ LCTrans.cs Pa)D|j88>

E"#

Visual Basic .NET &CLrD`kM4S!n
>wbhv`kM4S Visual Basic .NET &CLr1DwvIC!n#

TBGzZ Windows O9C Microsoft Visual Basic .NET `kw49( Visual Basic

.NET &CLr1,DB2 (iz9CD`kM4S!n(g bldapp.bat z&mD~y

>)#

":.NET Framework V1.1 vZk .NET Provider V9.5 0|Mf>dO9C1\'V#

9C bldapp D@" VB .NET &CLrD`kM4S!n

@" VB .NET &CLrD`kM4S!n:
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%BLDCOMP%
`kwDd?#1!5* vbc,4 Microsoft Visual Basic .NET `kw#

/r:"%DB2PATH%"\bin\%VERSION%\IBM.Data.DB2.dll
}Cz}Z9CD .NET Framework f>D DB2 /,4Sb#

%DB2PATH%
%DB2PATH% d?m> DB2 z720Dy76#%DB2PATH% d?4vV

Z IBM Data Server Driver for ODBC and CLI r Data Server Driver

Package 20O#9C IBM IBM Data Server Driver for ODBC and CLI

r Data Server Driver Package 1,+ %DB2PATH% f;*20K}/

Lrz7D76#

%VERSION%
&CLr'V`vf>D .NET Framework#TZ?vf>,DB2 <P

;v/,4Sb#TZ .NET Framework V2.0"3.0 M 3.5,

%VERSION% 8r netf20\ S?<#

9C bldapp DI"nOy>Lr LCTrans D`kM4S!n:

%BLDCOMP%
`kwDd?#1!5* vbc,4 Microsoft Visual Basic .NET `kw#

/out:RootCOM.dll
y] RootCOM.vb 4D~dv LCTrans &CLry9CD RootCOM /,4S

b#

/out:SubCOM.dll
y] SubCOM.vb 4D~dv LCTrans &CLry9CD SubCOM /,4Sb#

/target:library %1.cs
y]dk4D~(RootCOM.vb r SubCOM.vb)44(/,4Sb#

/r:System.EnterpriseServices.dll
}C Microsoft Windows 53s5~q}]47b#

/r:"%DB2PATH%"\bin\%VERSION%\IBM.Data.DB2.dll
}Cz}Z9CD .NET Framework f>D DB2 /,4Sb#

%DB2PATH%
%DB2PATH% d?m> DB2 z720Dy76#%DB2PATH% d?4vV

Z IBM Data Server Driver for ODBC and CLI r Data Server Driver

Package 20O#9C IBM IBM Data Server Driver for ODBC and CLI

r Data Server Driver Package 1,+ %DB2PATH% f;*20K}/

Lrz7D76#

%VERSION%
&CLr'V`vf>D .NET Framework#TZ?vf>,DB2 <P

;v/,4Sb#TZ .NET Framework V2.0 M 3.0,%VERSION% 8

r netf20\ S?<#

/r:System.Data.dll
}C Microsoft Windows 53}]/,4Sb#

/r:System.dll
}C Microsoft Windows 53/,4Sb#
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/r:System.Xml.dll
}C Microsoft Windows 53 XML /,4Sb(TZ SubCOM.vb)#

/r:SubCOM.dll
}C SubCOM /,4Sb(TZ RootCOM.vb M LCTrans.vb)#

/r:RootCOM.dll
}C RootCOM /,4Sb(TZ LCTrans.vb)#

kND`kwD5,TKbd{`kw!n#

C# .NET &CLr`kM4S!n
>wbhv`kM4S C# .NET &CLr1DwVIC!n#

TBGzZ Windows O9C Microsoft C# `kw49( C# &CLr1,DB2 (i

z9CD`kM4S!n(g bldapp.bat z&mD~y>)#

":.NET Framework V1.1 vZk .NET Provider V9.5 0|Mf>dO9C1\'V#

bldapp D`kM4S!n

@" C# &CLrD`kM4S!n:

%BLDCOMP%

`kwDd?#1!5* csc,4 Microsoft C# `kw#

/r:"%DB2PATH%"\bin\%VERSION%IBM.Data.DB2.dll

}Cz}Z9CD .NET Framework f>D DB2 /,4Sb#

%VERSION%

&CLr'V`vf>D .NET Framework#TZ?vf>,DB2 <P;v/

,4Sb#TZ .NET Framework V2.0"3.0 M 3.5,%VERSION% 8r netf20\

S?<#
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I"nOy>Lr LCTrans D`kM4S!n:

%BLDCOMP%

`kwDd?#1!5* csc,4 Microsoft C# `kw#

/out:RootCOM.dll

y] RootCOM.cs 4D~dv LCTrans &CLry9CD RootCOM /,4Sb#

/out:SubCOM.dll

y] SubCOM.cs 4D~dv LCTrans &CLry9CD SubCOM /,4Sb#

/target:library %1.cs

y]dk4D~(RootCOM.cs r SubCOM.cs)44(/,4Sb#

/r:System.EnterpriseServices.dll

}C Microsoft Windows 53s5~q}]47b#

/r:"%DB2PATH%"\bin\%VERSION%IBM.Data.DB2.dll

}Cz}Z9CD .NET Framework f>D DB2 /,4Sb#

%VERSION%

&CLr'V`vf>D .NET Framework#TZ?vf>,DB2 <P;v/

,4Sb#TZ .NET Framework V2.0"3.0 M 3.5,%VERSION% 8r netf20\

S?<#

/r:System.Data.dll

}C Microsoft Windows 53}]/,4Sb#

/r:System.dll

}C Microsoft Windows 53/,4Sb#

/r:System.Xml.dll

}C Microsoft Windows 53 XML /,4Sb(TZ SubCOM.cs)#

/r:SubCOM.dll

}C SubCOM /,4Sb(TZ RootCOM.cs M LCTrans.cs)#

/r:RootCOM.dll

}C RootCOM /,4Sb(TZ LCTrans.cs)#

kND`kwD5,TKbd{`kw!n#
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Z 5 B IBM OLE DB Provider for DB2

IBM OLE DB Provider for DB2 Jm DB2 d1 OLE DB a)LrDJ4\mw#

K'V9yZ OLE DB D&CLr\;9C OLE SZ4i!ri/ DB2 }]#

Microsoft OLE DB G;i OLE/COM SZ,|G9&CLr\;TwVE"4Pf"

D}]xP;BDCJ#OLE DB e5a9(eK OLE DB 9C_M OLE DB a)

Lr#OLE DB 9C_GNN9C OLE DB SZD53r&CLr;OLE DB a)

LrGNN+* OLE DB SZDi~#

IBM OLE DB Provider for DB2 Da)Lr{F* IBMDADB2,|9 OLE DB 9C

_\;CJ DB2 }]b~qwOD}]#g{Q20 DB2 Connect,G4b) OLE

DB 9C_9ITCJwz DBMS(}g DB2 for MVS™"DB2 for VM/VSE r SQL/

400)OD}]#

IBM OLE DB Provider for DB2 a)KBP&\:

v 'VZ 0 6 OLE DB a)Lrf6,dP|(3)=SDZ 1 6SZ#

v TID_L/a)Lr5V,K5V9&CLr\;Z;v_LP4(i~"ZN

Nd{_LP9CG)i~#

v msiR~q,K~qCZ5X DB2 ms{"#

"b,IBM OLE DB Provider $tZM'zO,"Rk,y\ DB2 }]b53'V

D OLE DB m/}Py;,#

>D5DsxBZ+hv IBM OLE DB Provider for DB2 DX(5V#PX Microsoft

OLE DB 2.0 f6D|`E",kND Microsoft Press a)D Microsoft OLE DB 2.0

Programmer’s Reference and Data Access SDK#

f>;BT

IBM OLE DB Provider for DB2 {O Microsoft OLE DB f6D V2.7 r|_f>#

53*s

kND IBM OLE DB Provider for DB2 }]~qwDyw/,TKb\'VD Win-

dows Yw53#

*20 IBM OLE DB Provider for DB2,XkHZOfP>DdP;n\'VYw5

3P$w#mb,9h*20 DB2 M'z#KM'z|, Microsoft }]CJi~

(MDAC)#

IBM OLE DB Provider for DB2 'VD&CLr`M
9C IBM OLE DB Provider for DB2,I4(BP`MD&CLr:

v ADO &CLr,dP|(:

– Microsoft Visual Studio C++ &CLr

– Microsoft Visual Basic &CLr
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v 9C OLE DB .NET Data Provider D ADO.NET &CLr

v 9C OLE DB SZ41SCJ IBMDADB2 D C/C++ &CLr,dP|(d}]

CJ9C_TsI ATL COM AppWizard zID ATL &CLr#

OLE DB ~q

IBM OLE DB Provider y'VD_L#M
IBM OLE DB Provider for DB2 'V“TI_L/”#M#bJm&CLrZ;v_L

P4(i~"ZNNd{_LP9CG)i~#

(} IBM OLE DB Provider xPsTs&m
*(} IBMDADB2 a)Lrq!}]"+}]hC*f"wTs (DBTYPE_IUNKNOWN),

k9C ISequentialStream SZ,gBy>:

v *+f"wTskN}s(,DBBINDING a9PD DBOBJECT D dwFlag VN;

\|,5 STGM_READ#IBMDADB2 +4Pys(TsD ISequentialStream SZD

Read =(#

v *Sf"wTsPq!}],&CLrXkKPCf"wTsD ISequentialStream S

ZD Read =(#

v q!}]1,$H?~D5G5J}]D$H,x;G IUnknown 8kD$H#

IBM OLE DB Provider y'VD#=P/

BmP> IDBSchemaRowset y'VD#=P/#ZP/P,;\'VDP+hC*

null#

m 36. IBM OLE DB Provider for DB2 y'VD#=P/

\'VD GUID \'VD^F \'VDP "M

DBSCHEMA

_COLUMN_PRIVILEGES

COLUMN_NAME

TABLE_NAME

TABLE_SCHEMA

COLUMN_NAME

GRANTEE

GRANTOR

IS_GRANTABLE

PRIVILEGE_TYPE

TABLE_NAME

TABLE_SCHEMA

DBSCHEMA_COLUMNS
COLUMN_NAME

TABLE_NAME

TABLE_SCHEMA

CHARACTER_MAXIMUM_LENGTH

CHARACTER_OCTET_LENGTH

COLUMN_DEFAULT

COLUMN_FLAGS

COLUMN_HASDEFAULT

COLUMN_NAME

DATA_TYPE

DESCRIPTIONIS_NULLABLE

NUMERIC_PRECISION

NUMERIC_SCALE

ORDINAL_POSITION

TABLE_NAME

TABLE_SCHEMA
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m 36. IBM OLE DB Provider for DB2 y'VD#=P/ (x)

\'VD GUID \'VD^F \'VDP "M

DBSCHEMA_FOREIGN_KEYS
FK_TABLE_NAME

FK_TABLE_SCHEMA

PK_TABLE_NAME

PK_TABLE_SCHEMA

DEFERRABILITY

DELETE_RULE

FK_COLUMN_NAME

FK_NAME

FK_TABLE_NAME

FK_TABLE_SCHEMA

ORDINAL

PK_COLUMN_NAME

PK_NAME

PK_TABLE_NAME

PK_TABLE_SCHEMA

UPDATE_RULE

XkAY8(BPdP;

n^F:

PK_TABLE_NAME r

FK_TABLE_NAME

;Jm9C“%”(d{#

DBSCHEMA_INDEXES
TABLE_NAME

TABLE_SCHEMA

CARDINALITY

CLUSTERED

COLLATION

COLUMN_NAME

INDEX_NAME

INDEX_SCHEMA

ORDINAL_POSITION

PAGES

TABLE_NAME

TABLE_SCHEMA

TYPE

UNIQUE

;'VEr3r#g{8

(KEr3r,G4a+

dvT#

DBSCHEMA_PRIMARY_KEYS
TABLE_NAME

TABLE_SCHEMA

COLUMN_NAME

ORDINAL

PK_NAME

TABLE_NAME

TABLE_SCHEMA

XkAY8(TB^F:

TABLE_NAME

;Jm9C“%”(d{#

DBSCHEMA

_PROCEDURE_PARAMETERS

PARAMETER_NAME

PROCEDURE_NAME

PROCEDURE_SCHEMA

CHARACTER_MAXIMUM_LENGTH

CHARACTER_OCTET_LENGTH

DATA_TYPE

DESCRIPTIONIS_NULLABLE

NUMERIC_PRECISION

NUMERIC_SCALE

ORDINAL_POSITION

PARAMETER_DEFAULT

PARAMETER_HASDEFAULT

PARAMETER_NAME

PARAMETER_TYPE

PROCEDURE_NAME

PROCEDURE_SCHEMA

TYPE_NAME

DBSCHEMA_PROCEDURES
PROCEDURE_NAME

PROCEDURE_SCHEMA

DESCRIPTIONPROCEDURE_NAME

PROCEDURE_SCHEMA

PROCEDURE_TYPE
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m 36. IBM OLE DB Provider for DB2 y'VD#=P/ (x)

\'VD GUID \'VD^F \'VDP "M

DBSCHEMA_PROVIDER_TYPES
DATA_TYPE

BEST_MATCH

AUTO_UNIQUE_VALUE

BEST_MATCH

CASE_SENSITIVE

CREATE_PARAMS

COLUMN_SIZE

DATA_TYPE

FIXED_PREC_SCALE

IS_FIXEDLENGTH

IS_LONG

IS_NULLABLE

LITERAL_PREFIX

LITERAL_SUFFIX

LOCAL_TYPE_NAME

MINIMUM_SCALE

MAXIMUM_SCALE

SEARCHABLE

TYPE_NAMEUNSIGNED_ATTRIBUTE

DBSCHEMA_STATISTICS
TABLE_NAME

TABLE_SCHEMA

CARDINALITY

TABLE_NAME

TABLE_SCHEMA

;'VEr3r#g{8

(KEr3r,G4a+

dvT#

DBSCHEMA

_TABLE_PRIVILEGES

TABLE_NAME

TABLE_SCHEMA

GRANTEE

GRANTOR

IS_GRANTABLE

PRIVILEGE_TYPE

TABLE_NAME

TABLE_SCHEMA

DBSCHEMA_TABLES
TABLE_NAME

TABLE_SCHEMA

TABLE_TYPE

DESCRIPTIONTABLE_NAME

TABLE_SCHEMA

TABLE_TYPE

IBM OLE DB Provider T/tCD OLE DB ~q
1!ivB,IBM OLE DB Provider for DB2 (}Za)LrD`j6 (CLSID) Bm

S DWORD 5* 0xFFFFFFFF D"amu? OLEDB_SERVICES 4T/tCyP OLE DB

~q#K5D,egB:

m 37. OLE DB ~q

tCD~q DWORD 5

yP~q(1!) 0xFFFFFFFF

}OCMT/Z(TbDyP~q 0xFFFFFFFC

}M'zNjTbDyP~q 0xFFFFFFFB

}OC"Z(MNjTbDyP~q 0xFFFFFFF8

^~q 0x000000000
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}]~q

IBM OLE DB Provider y'VDNj==
IBM OLE DB Provider for DB2 a)KT;A";0x";AIv/MI|BIv/

NjD>z'V#

DB2 k OLE DB .dD}]`M3d
IBM OLE DB Provider for DB2 'VZ DB2 }]`Mk OLE DB }]`M.dx

P}]`M3d#

Bma)\'V3dT0CZ8>P}]`MMN}}]`MDIC{FDj{P

m#

m 38. DB2 }]`Mk OLE DB }]`M.dD}]`M3d

DB2 }]`M OLE DB }]`M8>{ OLE DB j<`M{F X(Z DB2 D{F

SMALLINT DBTYPE_I2 “DBTYPE_I2” “SMALLINT”

INTEGER DBTYPE_I4 “DBTYPE_I4” “INTEGER”r“INT”

BIGINT DBTYPE_I8 “DBTYPE_I8” “BIGINT”

REAL DBTYPE_R4 “DBTYPE_R4” “REAL”

FLOAT DBTYPE_R8 “DBTYPE_R8” “FLOAT”

DOUBLE DBTYPE_R8 “DBTYPE_R8″ “DOUBLE”r“DOUBLE

PRECISION”

DECIMAL DBTYPE_NUMERIC “DBTYPE_NUMERIC” “DEC”r“DECIMAL”

NUMERIC DBTYPE_NUMERIC “DBTYPE_NUMERIC” “NUM”r“NUMERIC”

DATE DBTYPE_DBDATE “DBTYPE_DBDATE” “DATE”

TIME DBTYPE_DBTIME “DBTYPE_DBTIME” “TIME”

TIMESTAMP DBTYPE_DBTIMESTAMP “DBTYPE_DBTIMESTAMP” “TIMESTAMP”

CHAR DBTYPE_STR “DBTYPE_CHAR” “ C H A R ”r

“CHARACTER”

VARCHAR DBTYPE_STR “DBTYPE_VARCHAR” “VARCHAR”

L O N G

VARCHAR

DBTYPE_STR “DBTYPE_LONGVARCHAR” “LONG VARCHAR”

CLOB
DBTYPE_STR

M DBCOLUMNFLAGS_ISLONG

r DBPARAMFLAGS_ISLONG

“DBTYPE_CHAR”

“DBTYPE_VARCHAR”

“DBTYPE_LONGVARCHAR”

M DBCOLUMNFLAGS_ISLONG

r DBPARAMFLAGS_ISLONG

“CLOB”

GRAPHIC DBTYPE_WSTR “DBTYPE_WCHAR” “GRAPHIC”

VARGRAPHIC DBTYPE_WSTR “DBTYPE_WVARCHAR” “VARGRAPHIC”

L O N G

VARGRAPHIC

DBTYPE_WSTR “DBTYPE_WLONGVARCHAR” “LONG VARGRAPHIC”
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m 38. DB2 }]`Mk OLE DB }]`M.dD}]`M3d (x)

DB2 }]`M OLE DB }]`M8>{ OLE DB j<`M{F X(Z DB2 D{F

DBCLOB
DBTYPE_WSTR

M DBCOLUMNFLAGS_ISLONG

r DBPARAMFLAGS_ISLONG

“DBTYPE_WCHAR”

“DBTYPE_WVARCHAR”

“DBTYPE_WLONGVARCHAR”

M DBCOLUMNFLAGS_ISLONG

r DBPARAMFLAGS_ISLONG

“DBCLOB”

CHAR(n) FOR

BIT DATA

DBTYPE_BYTES “DBTYPE_BINARY”

VARCHAR(n)

F O R B I T

DATA

DBTYPE_BYTES “DBTYPE_VARBINARY”

L O N G

V A R C H A R

F O R B I T

DATA

DBTYPE_BYTES “DBTYPE_LONGVARBINARY”

BLOB
DBTYPE_BYTES

M DBCOLUMNFLAGS_ISLONG

r DBPARAMFLAGS_ISLONG

“DBTYPE_BINARY”

“DBTYPE_VARBINARY”

“DBTYPE_LONGVARBINARY”

M DBCOLUMNFLAGS_ISLONG

r DBPARAMFLAGS_ISLONG

“BLOB”

CZhC+}]S OLE DB `M*;* DB2 `MD}]*;
IBM OLE DB Provider for DB2 'VCZhC+}]S OLE DB `M*;* DB2 `

MD}]*;#

BmP>S OLE DB `M= DB2 `MD}]*;#"b,Z3)ivBI\a"z

}]XO,b!vZ}]D`MM5#
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m 39. S OLE DB `M= DB2 `MD}]*;

OLE DB `M8>{

DB2 }]`M

S
M
A
L
L
I
N
T

I
N
T
E
G
E
R

B
I
G
I
N
T

R
E
A
L

F
L
O
A
T
D
O
U
B
L
E

D
E
C
I
M
A
L
N
U
M
E
R
I
C

D
A
T
E

T
I
M
E

T
I
M
E
S
T
A
M
P

C
H
A
R

V
A
R
C
H
A
R

L
O
N
G
V
A
R
C
H
A
R

C
L
O
B

G
R
A
P
H
I
C

V
A
R
G
R
A
P
H
I
C

L
O
N
G
V
A
R
G
R
A
P
H
I
C

D
B
C
L
O
B

TZ;}

]

B
L
O
B

D
A
T
A

L
I
N
K

C
H
A
R

V
A
R
C
H
A
R

L
O
N
G
V
A
R
C
H
A
R

DBTYPE_EMPTY

DBTYPE_NULL

DBTYPE_RESERVED

DBTYPE_I1 X X X X X X X X

DBTYPE_I2 X X X X X X X X

DBTYPE_I4 X X X X X X X X

DBTYPE_I8 X X X X X X X X

DBTYPE_UI1 X X X X X X X X

DBTYPE_UI2 X X X X X X X X

DBTYPE_UI4 X X X X X X X X

DBTYPE_UI8 X X X X X X X X

DBTYPE_R4 X X X X X X X X

DBTYPE_R8 X X X X X X X X

DBTYPE_CY

DBTYPE_DECIMAL X X X X X X X X

DBTYPE_NUMERIC X X X X X X X X

DBTYPE_DATE

Z 5 B OLE DB 127



m 39. S OLE DB `M= DB2 `MD}]*; (x)

OLE DB `M8>{

DB2 }]`M

S
M
A
L
L
I
N
T

I
N
T
E
G
E
R

B
I
G
I
N
T

R
E
A
L

F
L
O
A
T
D
O
U
B
L
E

D
E
C
I
M
A
L
N
U
M
E
R
I
C

D
A
T
E

T
I
M
E

T
I
M
E
S
T
A
M
P

C
H
A
R

V
A
R
C
H
A
R

L
O
N
G
V
A
R
C
H
A
R

C
L
O
B

G
R
A
P
H
I
C

V
A
R
G
R
A
P
H
I
C

L
O
N
G
V
A
R
G
R
A
P
H
I
C

D
B
C
L
O
B

TZ;}

]

B
L
O
B

D
A
T
A

L
I
N
K

C
H
A
R

V
A
R
C
H
A
R

L
O
N
G
V
A
R
C
H
A
R

DBTYPE_BOOL X X X X X X X X

DBTYPE_BYTES X X X X X X X X X

DBTYPE_BSTR
- }7(

DBTYPE_STR X X X X X X X X X X X X X X X X X X X

DBTYPE_WSTR X X X

DBTYPE_VARIANT
- }7(

DBTYPE_IDISPATCH

DBTYPE_IUNKNOWN X X X X X X X X X X X

DBTYPE_GUID

DBTYPE_ERROR

DBTYPE_BYREF

DBTYPE_ARRAY

DBTYPE_VECTOR

DBTYPE_UDT

DBTYPE_DBDATE X X X X

DBTYPE_DBTIME X X X X
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m 39. S OLE DB `M= DB2 `MD}]*; (x)

OLE DB `M8>{

DB2 }]`M

S
M
A
L
L
I
N
T

I
N
T
E
G
E
R

B
I
G
I
N
T

R
E
A
L

F
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E
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R
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R
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R
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C
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R
G
R
A
P
H
I
C
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O
N
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B

TZ;}

]

B
L
O
B

D
A
T
A

L
I
N
K

C
H
A
R

V
A
R
C
H
A
R

L
O
N
G
V
A
R
C
H
A
R

DBTYPE_DBTIMESTAMP X X X X X

DBTYPE_FILETIME

DBTYPE_PROP_VARIANT

DBTYPE_HCHAPTER

DBTYPE_VARNUMERIC

CZ+}]S DB2 `M*;* OLE DB `MD}]*;
*Kq!}],IBM OLE DB Provider Jm+}]I DB2 `M*;* OLE DB `

M#

BmP>S DB2 `M= OLE DB `MD\'V}]*;#"b,Z3)ivBI\

a"z}]XO,b!vZ}]D`MM5#
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m 40. S DB2 `M= OLE DB `MD}]*;

OLE DB `M8>{

DB2 }]`M

S
M
A
L
L
I
N
T

I
N
T
E
G
E
R

B
I
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N
T
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L
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L
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R
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R
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TZ;}

]

B
L
O
B

D
A
T
A
L
I
N
K

C
H
A
R

V
A
R
C
H
A
R

L
O
N
G
V
A
R
C
H
A
R

DBTYPE_EMPTY

DBTYPE_NULL

DBTYPE_RESERVED

DBTYPE_I1 X X X X X X X X X X X X X X X

DBTYPE_I2 X X X X X X X X X X X X X X X

DBTYPE_I4 X X X X X X X X X X X X X X X

DBTYPE_I8 X X X X X X X X X X X X X X X X

DBTYPE_UI1 X X X X X X X X X X X X X X X

DBTYPE_UI2 X X X X X X X X X X X X X X X

DBTYPE_UI4 X X X X X X X X X X X X X X X

DBTYPE_UI8 X X X X X X X X X X X X X X X X

DBTYPE_R4 X X X X X X X X X X X X X X X

DBTYPE_R8 X X X X X X X X X X X X X X X

DBTYPE_CY X X X X X X X X X X X X X X X

DBTYPE_DECIMAL X X X X X X X X X X X X X X X

DBTYPE_NUMERIC X X X X X X X X X X X X X X X
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m 40. S DB2 `M= OLE DB `MD}]*; (x)

OLE DB `M8>{

DB2 }]`M

S
M
A
L
L
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N
T

I
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T
E
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R
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R
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]

B
L
O
B

D
A
T
A
L
I
N
K

C
H
A
R

V
A
R
C
H
A
R

L
O
N
G
V
A
R
C
H
A
R

DBTYPE_DATE X X X X X X X X X X X X X X

DBTYPE_BOOL X X X X X X X X X X X X X X X

DBTYPE_BYTES X X X X X X X X X X X X X X X X X X

DBTYPE_BSTR X X X X X X X X X X X X X X X X X X X

DBTYPE_STR X X X X X X X X X X X X X X X X X X X

DBTYPE_WSTR X X X X X X X X X X X X X X X X X X X

DBTYPE_VARIANT X X X X X X X X X X X X X X X X X X X

DBTYPE_IDISPATCH

DBTYPE_IUNKNOWN X X X X X X X X X X X X X X X X X X X X X X

DBTYPE_GUID X X X X X X X X X X

DBTYPE_ERROR

DBTYPE_BYREF

DBTYPE_ARRAY

DBTYPE_VECTOR

DBTYPE_UDT

DBTYPE_DBDATE X X X X X X X X X X X X X
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m 40. S DB2 `M= OLE DB `MD}]*; (x)

OLE DB `M8>{

DB2 }]`M

S
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R
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]

B
L
O
B

D
A
T
A
L
I
N
K

C
H
A
R

V
A
R
C
H
A
R

L
O
N
G
V
A
R
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R

DBTYPE_DBTIME X X X X X X X X X X

DBTYPE_DBTIMESTAMP X X X X X X X X X X X X X

DBTYPE_FILETIME X X X X X X X X X X X X X X

DBTYPE_PROP_VARIANT X X X X X X X X X X X X X X X

DBTYPE_HCHAPTER

DBTYPE_VARNUMERIC

":1&CLr4P ISequentialStream::Read TcSf"wTsPq!}]1,y5XD}]Dq=!vZP}]`M:

v TZGV{MG~xF}]`MxT,PD}]w*;5PVZ5X,b)VZZYw53PzmG)5#

v TZV{}]`MxT,}]H*;* DBTYPE_STR#

v TZ DBCLOB xT,}]H*;* DBTYPE_WCHAR#

IBM OLE DB Provider ^F
IBM OLE DB Provider D^FgBy>:

v 9C ITransactionLocal SZ,IBMDADB2 'VT/d5BqwCrMC'XFD

BqwCr#T/d5BqwCrG1!wCr#;'V6WBq#

v 1|nD>|,N}1,;'V RestartPosition#

v IBMDADB2 ;a+(} DBID N}(b)G IOpenRowset SZy9CDN})+

]Dm{(Z}EP#xG,OLE DB 9C_XkZh*}E1Tm{mS}E#
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IBM OLE DB Provider T OLE DB i~MSZD'V

BPwmP> IBM OLE DB Provider for DB2 M Microsoft OLE DB Provider for ODBC

y'VD OLE DB i~MSZ#

m 41. Blob

SZ DB2 ODBC Provider

ISequentialStream G G

m 42. |n

SZ DB2 ODBC Provider

IAccessor G G

ICommand G G

ICommandPersist q q

ICommandPrepare G G

ICommandProperties G G

ICommandText G G

ICommandWithParameters G G

IColumnsInfo G G

IColumnsRowset G G

IConvertType G G

ISupportErrorInfo G G

m 43. }]4

SZ DB2 ODBC Provider

IConnectionPoint q G

IDBAsynchNotify (consumer) q q

IDBAsynchStatus q q

IDBConnectionPointContainer q G

IDBCreateSession G G

IDBDataSourceAdmin q q

IDBInfo G G

IDBInitialize G G

IDBProperties G G

IPersist G q

IPersistFile G G

ISupportErrorInfo G G

m 44. 6Y{

SZ DB2 ODBC Provider

IDBInitialize G G

IDBProperties G G

IParseDisplayName G q
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m 44. 6Y{ (x)

SZ DB2 ODBC Provider

ISourcesRowset G G

ISupportErrorInfo G G

m 45. msiR~q

SZ DB2 ODBC Provider

IErrorLookUp G G

m 46. msTs

SZ DB2 ODBC Provider

IErrorInfo G q

ISQLErrorInfo((F) G q

m 47. `va{

SZ DB2 ODBC Provider

IMultipleResults G G

ISupportErrorInfo G G

m 48. P/

SZ DB2 ODBC Provider

IAccessor G G

IColumnsRowset G G

IColumnsInfo G G

IConvertType G G

IChapteredRowset q q

IConnectionPointContainer G G

IDBAsynchStatus q q

IParentRowset q q

IRowset G G

IRowsetChange G G

IRowsetChapterMember q q

IRowsetFind q q

IRowsetIdentity G G

IRowsetIndex q q

IRowsetInfo G G

IRowsetLocate G G

IRowsetNotify(9C_) G q

IRowsetRefresh Nj~qi~ G

IRowsetResynch Nj~qi~ G

IRowsetScroll G1 G

IRowsetUpdate Nj~qi~ G
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m 48. P/ (x)

SZ DB2 ODBC Provider

IRowsetView q q

ISupportErrorInfo G G

":

1. *5XD5G|F5#+;ax}Q>}DP#

m 49. a0

SZ DB2 ODBC Provider

IAlterIndex q q

IAlterTable q q

IDBCreateCommand G G

IDBSchemaRowset G G

IGetDataSource G G

IIndexDefinition q q

IOpenRowset G G

ISessionProperties G G

ISupportErrorInfo G G

ITableDefinition q q

ITableDefinitionWithConstraints q q

ITransaction G G

ITransactionJoin G G

ITransactionLocal G G

ITransactionObject q q

ITransactionOptions q G

m 50. S<Ts

SZ DB2 ODBC Provider

IViewChapter q q

IViewFilter q q

IViewRowset q q

IViewSort q q

IBM OLE DB Provider T OLE DB tTD'V

BmP> IBM OLE DB Provider for DB2 y'VD OLE DB tT:

m 51. IBM OLE DB Provider for DB2 y'VDtT:}]4 (DBPROPSET_DATASOURCE)

tT 1!5 R/W

DBPROP_MULTIPLECONNECTIONS VARIANT_FALSE R

DBPROP_RESETDATASOURCE DBPROPVAL_RD_RESETALL R/W
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m 52. IBM OLE DB Provider for DB2 y'VDtT:DB2 }]4 (DBPROPSET_DB2DATASOURCE)

tT 1!5 R/W

DB2PROP_REPORTISLONGFORLONGTYPES VARIANT_FALSE R/W

DB2PROP_RETURNCHARASWCHAR VARIANT_TRUE R/W

DB2PROP_SORTBYORDINAL VARIANT_FALSE R/W

m 53. IBM OLE DB Provider for DB2 y'VDtT:}]4E" (DBPROPSET_DATASOURCEINFO)

tT 1!5 R/W

DBPROP_ACTIVESESSIONS
0

R

DBPROP_ASYNCTXNABORT VARIANT_FALSE R

DBPROP_ASYNCTXNCOMMIT VARIANT_FALSE R

DBPROP_BYREFACCESSORS VARIANT_FALSE R

DBPROP_COLUMNDEFINITION DBPROPVAL_CD_NOTNULL R

DBPROP_CONCATNULLBEHAVIOR DBPROPVAL_CB_NULL R

DBPROP_CONNECTIONSTATUS DBPROPVAL_CS_INITIALIZED R

DBPROP_DATASOURCENAME ;JC R

DBPROP_DATASOURCEREADONLY VARIANT_FALSE R

DBPROP_DBMSNAME ;JC R

DBPROP_DBMSVER ;JC R

DBPROP_DSOTHREADMODEL DBPROPVAL_RT_FREETHREAD R

DBPROP_GROUPBY DBPROPVAL_GB_CONTAINS_SELECT R

DBPROP_IDENTIFIERCASE DBPROPVAL_IC_UPPER R

DBPROP_MAXINDEXSIZE 0 R

DBPROP_MAXROWSIZE 0 R

DBPROP_MAXROWSIZEINCLUDESBLOB VARIANT_TRUE R

DBPROP_MAXTABLEINSELECT 0 R

DBPROP_MULTIPLEPARAMSETS VARIANT_FALSE R

DBPROP_MULTIPLERESULTS DBPROPVAL_MR_SUPPORTED R

DBPROP_MULTIPLESTORAGEOBJECTS VARIANT_TRUE R

DBPROP_MULTITABLEUPDATE VARIANT_FALSE R

DBPROP_NULLCOLLATION DBPROPVAL_NC_LOW R

DBPROP_OLEOBJECTS DBPROPVAL_OO_BLOB R

DBPROP_ORDERBYCOLUMNSINSELECT VARIANT_FALSE R

DBPROP

_OUTPUTPARAMETERAVAILABILITY

DBPROPVAL_OA_ATEXECUTE R

DBPROP_PERSISTENTIDTYPE DBPROPVAL_PT_NAME R

DBPROP_PREPAREABORTBEHAVIOR DBPROPVAL_CB_DELETE R

DBPROP_PROCEDURETERM ″STORED PROCEDURE″ R

DBPROP_PROVIDERFRIENDLYNAME ″IBM OLE DB Provider for DB2″ R

DBPROP_PROVIDERNAME ″IBMDADB2.DLL″ R

DBPROP_PROVIDEROLEDBVER ″02.7″ R
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m 53. IBM OLE DB Provider for DB2 y'VDtT:}]4E" (DBPROPSET_DATASOURCEINFO) (x)

tT 1!5 R/W

DBPROP_PROVIDERVER ;JC R

DBPROP_QUOTEIDENTIFIERCASE DBPROPVAL_IC_SENSITIVE R

DBPROP

_ROWSETCONVERSIONSONCOMMAND

VARIANT_TRUE R

DBPROP_SCHEMATERM ″SCHEMA″ R

DBPROP_SCHEMAUSAGE DBPROPVAL_SU_DML_STATEMENTS |

DBPROPVAL_SU_TABLE_DEFINITION |

DBPROPVAL_SU_INDEX_DEFINITION |

DBPROPVAL_SU_PRIVILEGE_DEFINITION

R

DBPROP_SQLSUPPORT DBPROPVAL_SQL_ODBC_EXTENDED |

DBPROPVAL_SQL_ESCAPECLAUSES |

DBPROPVAL_SQL_ANSI92_ENTRY

R

DBPROP_SERVERNAME ;JC R

DBPROP_STRUCTUREDSTORAGE DBPROPVAL_SS_ISEQUENTIALSTREAM R

DBPROP_SUBQUERIES DBPROPVAL_SQ_CORRELATEDSUBQUERIES |

DBPROPVAL_SQ_COMPARISON |

DBPROPVAL_SQ_EXISTS |

DBPROPVAL_SQ_IN |

DBPROPVAL_SQ_QUANTIFIED |

R

DBPROP_SUPPORTEDTXNDDL DBPROPVAL_TC_ALL R

DBPROP_SUPPORTEDTXNISOLEVELS DBPROPVAL_TI_CURSORSTABILITY |

DBPROPVAL_TI_READCOMMITTED |

DBPROPVAL_TI_READUNCOMMITTED |

DBPROPVAL_TI_SERIALIZABLE |

R

DBPROP_SUPPORTEDTXNISORETAIN DBPROPVAL_TR_COMMIT_DC |

DBPROPVAL_TR_ABORT_NO |

R

DBPROP_TABLETERM ″TABLE″ R

DBPROP_USERNAME ;JC R

m 54. IBM OLE DB Provider for DB2 y'VDtT:u</ (DBPROPSET_DBINIT)

tT 1!5 R/W

DBPROP_AUTH_PASSWORD ;JC R/W

DBPROP_INIT_TIMEOUT (1) 0 R/W

DBPROP_AUTH_PERSIST

_SENSITIVE_AUTHINFO

VARIANT_FALSE R/W

DBPROP_AUTH_USERID ;JC R/W

DBPROP_INIT_DATASOURCE ;JC R/W

DBPROP_INIT_HWND ;JC R/W
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m 54. IBM OLE DB Provider for DB2 y'VDtT:u</ (DBPROPSET_DBINIT) (x)

tT 1!5 R/W

DBPROP_INIT_MODE DB_MODE_READWRITE R/W

DBPROP_INIT_OLEDBSERVICES 0xFFFFFFFF R/W

DBPROP_INIT_PROMPT DBPROMPT_NOPROMPT R/W

DBPROP_INIT_PROVIDERSTRING ;JC R/W

m 55. IBM OLE DB Provider for DB2 y'VDtT:P/ (DBPROPSET_ROWSET)

tT 1!5 R/W

DBPROP_ABORTPRESERVE VARIANT_FALSE R

DBPROP_ACCESSORDER DBPROPVAL_AO_RANDOM R

DBPROP_BLOCKINGSTORAGEOBJECTS VARIANT_FALSE R

DBPROP_BOOKMARKS VARIANT_FALSE R/W

DBPROP_BOOKMARKSKIPPED VARIANT_FALSE R

DBPROP_BOOKMARKTYPE DBPROPVAL_BMK_NUMERIC R

DBPROP_CACHEDEFERRED VARIANT_FALSE R/W

DBPROP_CANFETCHBACKWARDS VARIANT_FALSE R/W

DBPROP_CANHOLDROWS VARIANT_FALSE R

DBPROP_CANSCROLLBACKWARDS VARIANT_FALSE R/W

DBPROP_CHANGEINSERTEDROWS VARIANT_FALSE R

DBPROP_COMMITPRESERVE VARIANT_TRUE R/W

DBPROP_COMMANDTIMEOUT 0 R/W

DBPROP_DEFERRED VARIANT_FALSE R

DBPROP_IAccessor VARIANT_TRUE R

DBPROP_IColumnsInfo VARIANT_TRUE R

DBPROP_IColumnsRowset VARIANT_TRUE R/W

DBPROP_IConvertType VARIANT_TRUE R

DBPROP_IMultipleResults VARIANT_FALSE R/W

DBPROP_IRowset VARIANT_TRUE R

DBPROP_IRowChange VARIANT_FALSE R/W

DBPROP_IRowsetFind VARIANT_FALSE R

DBPROP_IRowsetIdentity VARIANT_TRUE R

DBPROP_IRowsetInfo VARIANT_TRUE R

DBPROP_IRowsetLocate VARIANT_FALSE R/W

DBPROP_IRowsetScroll VARIANT_FALSE R/W

DBPROP_IRowsetUpdate VARIANT_FALSE R

DBPROP_ISequentialStream VARIANT_TRUE R

DBPROP_ISupportErrorInfo VARIANT_TRUE R

DBPROP_LITERALBOOKMARKS VARIANT_FALSE R

DBPROP_LITERALIDENTITY VARIANT_TRUE R

DBPROP_LOCKMODE DBPROPVAL_LM_SINGLEROW R/W

DBPROP_MAXOPENROWS 32767 R
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m 55. IBM OLE DB Provider for DB2 y'VDtT:P/ (DBPROPSET_ROWSET) (x)

tT 1!5 R/W

DBPROP_MAXROWS 0 R/W

DBPROP_NOTIFICATIONGRANULARITY DBPROPVAL_NT_SINGLEROW R/W

DBPROP_NOTIFICATION PHASES
DBPROPVAL_NP_OKTODO

DBPROPBAL_NP_ABOUTTODO

DBPROPVAL_NP_SYNCHAFTER

DBPROPVAL_NP_FAILEDTODO

DBPROPVAL_NP_DIDEVENT

R

DBPROP_NOTIFYROWSETRELEASE
DBPROPVAL_NP_OKTODO

DBPROPVAL_NP_ABOUTTODO

R

DBPROP

_NOTIFYROWSETFETCHPOSITIONCHANGE

DBPROPVAL_NP_OKTODO

DBPROPVAL_NP_ABOUTTODO

R

DBPROP_NOTIFYCOLUMNSET
DBPROPVAL_NP_OKTODO

DBPROPVAL_NP_ABOUTTODO

R

DBPROP_NOTIFYROWDELETE
DBPROPVAL_NP_OKTODO

DBPROPVAL_NP_ABOUTTODO

R

DBPROP_NOTIFYROWINSERT
DBPROPVAL_NP_OKTODO

DBPROPVAL_NP_ABOUTTODO

R

DBPROP_ORDEREDBOOKMARKS VARIANT_FALSE R

DBPROP_OTHERINSERT VARIANT_FALSE R

DBPROP_OTHERUPDATEDELETE VARIANT_FALSE R/W

DBPROP_OWNINSERT VARIANT_FALSE R

DBPROP_OWNUPDATEDELETE VARIANT_FALSE R

DBPROP_QUICKRESTART VARIANT_FALSE R/W

DBPROP_REMOVEDELETED VARIANT_FALSE R/W

DBPROP_ROWTHREADMODEL DBPROPVAL_RT_FREETHREAD R

DBPROP_SERVERCURSOR VARIANT_TRUE R

DBPROP_SERVERDATAONINSERT VARIANT_FALSE R

DBPROP_UNIQUEROWS VARIANT_FALSE R/W

DBPROP_UPDATABILITY 0 R/W

m 56. IBM OLE DB Provider for DB2 y'VDtT:DB2 P/ (DBPROPSET_DB2ROWSET)

tT 1!5 R/W

DBPROP_ISLONGMINLENGTH 32000 R/W

m 57. IBM OLE DB Provider for DB2 y'VDtT:a0 (DBPROPSET_SESSION)

tT 1!5 R/W

DBPROP_SESS_AUTOCOMMITISOLEVELS DBPROPVAL_TI_CURSORSTABILITY R/W
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":

1. v19C TCP/IP -i4,S=~qw1,,1EJC#;PZ TCP/IP WSV,S

Zd,Ea?F5),1^F#g{WSV,SZ8(D,1=Z.0jI,G4

+;aT`BDu</}L?F5),1^F#g{9CKM'zXB7I&\,

G4,1+S6#(#,tCM'zXB7I&\s,,S,1P*IM'zXB

7I&\8(#

9C IBM OLE DB Provider 4,S=}]4
BP>}5wgN9C IBM OLE DB Provider for DB2 4,S= DB2 }]4:

>} 1:9C ADO D Visual Basic &CLr
Dim db As ADODB.Connection
Set db = New ADODB.Connection
db.Provider = “IBMDADB2”
db.CursorLocation = adUseClient
...

>} 2:9C IDataInitialize M~qi~D C/C++ &CLr
hr = CoCreateInstance (

CLSID_MSDAINITIALIZE,
NULL,
CLSCTX_INPROC_SERVER,
IID_IDataInitialize,
(void**)&pIDataInitialize);

hr = pIDataInitialize–>CreateDBInstance(
CLSID_IBMDADB2, // ClassID of IBMDADB2
NULL,
CLSCTX_INPROC_SERVER,
NULL,
IID_IDBInitialize,
(IUnknown**)&pIDBInitialize);

ADO &CLr

ADO ,SV{.X|V
*8( ADO(ActiveX }]Ts),SV{.X|V,kZa)Lr(,S)V{.P

9C X|V=5 q=48(X|V#*8(`vX|V,k9CVE (;) TwvX|V

xP(g#

Bmhv IBM OLE DB Provider for DB2 y'VDX|V:

m 58. IBM OLE DB Provider for DB2 y'VDX|V

X|V 5 ,e

DSN }]bp{ }]b?<PD DB2 }]bp{#

UID C'j6 CZ,S= DB2 ~qwDC'j6#

PWD UID D\k CZ,S= DB2 ~qwDC'j6D\k#

d{ CLI dCX|V2a0l IBM OLE DB Provider DP*#
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9C Visual Basic ADO &CLr,SA}]4
*9C IBM OLE DB Provider for DB2 ,SA DB2 }]4,k8( IBMDADB2 a

)Lr{F#

ADO &CLrPDI|BIv/Nj
IBM OLE DB Provider for DB2 a)KT;A";0x";AIv/MI|BIv/

NjD>z'V#*CJI|BIv/NjD ADO &CLr,IT+Nj;ChC*

adUseClient r adUseServer#+Nj;ChC* adUseServer +<BNjZ~qwO

_e/#

ADO &CLrD^F
TBG ADO &CLrD^F:

v wCKf"}LD ADO &CLrXk4("T=Xs(dN}#DB2 Server for VSE

& VM ;'VCZT/zIN}D Parameters.Refresh =(#

v ;'V1!N}5#

v 9C~qwKIv/Nj4ekBP1,k9CxP Fieldlist M Values Td?D

AddNew() =(#bHZT?vP4P Update() wCswC;xTd?D AddNew()

'J_#?v AddNew() M Update() wC<GT~qw"vD;,ks,rK,d

'J;g%;D AddNew() wC#

v BekDP;I(}~qwKIv/NjxP|B#

v 9C~qwKIv/Nj1,|,${M}]r LOB }]Dm;I|B#

IBM OLE DB Provider T ADO =(MtTD'V

IBM OLE DB Provider 'VBP ADO =(MtT:

m 59. |n=(

=(/tT OLE DB SZ/tT IBM OLE DB 'V

Cancel ICommand G

CreateParameter G

Execute G

m 60. |ntT

=(/tT OLE DB SZ/tT IBM OLE DB 'V

ActiveConnection (X(Z ADO)

|nD> ICommandText G

|n,1 ICommandProperties::SetProperties

DBPROP_COMMANDTIMEOUT

G

CommandType (X(Z ADO)

$`k ICommandPrepare G

4, (X(Z ADO)
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m 61. |n/O

=(/tT OLE DB SZ/tT IBM OLE DB 'V

N} ICommandWithParameter

DBSCHEMA

_PROCEDURE_PARAMETERS

G

tT ICommandProperties

IDBProperties

G

m 62. ,S=(

=(/tT OLE DB SZ/tT IBM OLE DB 'V

BeginTrans

CommitTrans

RollbackTrans

ITransactionLocal G(+;\6W)

G(+;\6W)

G(+;\6W)

Execute ICommand

IOpenRowset

G

Open IDBCreateSession

IDBInitialize

G

OpenSchema

adSchemaColumnPrivileges

adSchemaColumns

adSchemaForeignKeys

adSchemaIndexes

adSchemaPrimaryKeys

adSchemaProcedureParam

adSchemaProcedures

adSchemaProviderType

adSchemaStatistics

adSchemaTablePrivileges

adSchemaTables

IDBSchemaRowset G

G

G

G

G

G

G

G

G

G

G

Cancel G

m 63. ,StT

=(/tT OLE DB SZ/tT IBM OLE DB 'V

tT

adXactCommitRetaining

adXactRollbackRetaining

ITransactionLocal G

G

CommandTimeout ICommandProperties

DBPROP_COMMAND_TIMEOUT

G

ConnectionString (X(Z ADO)
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m 63. ,StT (x)

=(/tT OLE DB SZ/tT IBM OLE DB 'V

ConnectionTimeout IDBProperties

DBPROP_INIT_TIMEOUT

q

CursorLocation:

adUseClient

adUseNone

adUseServer

(9C OLE DB Nj~q)

(49C)

G

q

G

DefaultDataBase IDBProperties

DBPROP_CURRENTCATALOG

q

IsolationLevel ITransactionLocal

DBPROP_SESS

_AUTOCOMMITISOLEVELS

G

==

adModeRead

adModeReadWrite

adModeShareDenyNone

adModeShareDenyRead

adModeShareDenyWrite

adModeShareExclusive

adModeUnknown

adModeWrite

IDBProperties

DBPROP_INIT_MODE

q

G

q

q

q

q

q

q

a)Lr ISourceRowset::GetSourceRowset G

4, (X(Z ADO)

f> (X(Z ADO)

m 64. ,S/O

=(/tT OLE DB SZ/tT IBM OLE DB 'V

ms IErrorRecords G

tT IDBProperties G

m 65. mstT

=(/tT OLE DB SZ/tT IBM OLE DB 'V

hv

NativeError

Number

Source

SQLState

IErrorRecords
G

G

G

G

G

HelpContext

HelpFile

q

q
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m 66. VN=(

=(/tT OLE DB SZ/tT IBM OLE DB 'V

AppendChunk

GetChunk

ISequentialStream G

G

m 67. VNtT

=(/tT OLE DB SZ/tT IBM OLE DB 'V

5Js! IAccessor

IRowset

G

tT

DataFormat

DefinedSize

Name

NumericScale

Precision

Type

IColumnInfo G

G

G

G

G

G

OriginalValue IRowsetUpdate G(Nj~q)

UnderlyingValue IRowsetRefresh

IRowsetResynch

G

(Nj~q)

G

(Nj~q)

5 IAccessor

IRowset

G

m 68. VN/O

=(/tT OLE DB SZ/tT IBM OLE DB 'V

tT IDBProperties

IRowsetInfo

G

m 69. N}=(

=(/tT OLE DB SZ/tT IBM OLE DB 'V

AppendChunk ISequentialStream G

tT

Direction

Name

NumericScale

Precision

Scale

Size

Type

ICommandWithParameter

DBSCHEMA

_PROCEDURE_PARAMETERS

G

q

G

G

G

G

G
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m 69. N}=( (x)

=(/tT OLE DB SZ/tT IBM OLE DB 'V

5 IAccessor

ICommand

G

m 70. Parameter /O

=(/tT OLE DB SZ/tT IBM OLE DB 'V

tT G

m 71. RecordSet =(

=(/tT OLE DB SZ/tT IBM OLE DB 'V

AddNew IRowsetChange G

Cancel G

CancelBatch IRowsetUpdate::Undo G(Nj~q)

CancelUpdate G(Nj~q)

Clone IRowsetLocate G

Close IAccessor

IRowset

G

CompareBookmarks q

Delete IRowsetChange G

GetRows IAccessor

IRowset

G

Move IRowset

IRowsetLocate

G

MoveFirst IRowset

IRowsetLocate

G

MoveNext IRowset

IRowsetLocate

G

MoveLast IRowsetLocate G

MovePrevious IRowsetLocate G

NextRecordSet IMultipleResults G

Open ICommand

IOpenRowset

G

Requery ICommand

IOpenRowset

G

Resync IRowsetRefresh G(Nj~q)

Supports IRowsetInfo G
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m 71. RecordSet =( (x)

=(/tT OLE DB SZ/tT IBM OLE DB 'V

|B

UpdateBatch

IRowsetChange

IRowsetUpdate

G

G(Nj~q)

m 72. RecordSet tT

=(/tT OLE DB SZ/tT IBM OLE DB 'V

AbsolutePage IRowsetLocate

IRowsetScroll

G

G1

AbsolutePosition IRowsetLocate

IRowsetScroll

G

G1

ActiveConnection IDBCreateSession

IDBInitialize

G

BOF (X(Z ADO)

Bookmark IAccessor

IRowsetLocate

G

CacheSize IRowsetLocate PD cRows

IRowset

G

CursorType

adOpenDynamic

adOpenForwardOnly

adOpenKeySet

adOpenStatic

ICommandProperties qGGG

EditMode IRowsetUpdate G(Nj~q)

EOF (X(Z ADO)

Filter IRowsetLocate

IRowsetView

IRowsetUpdate

IViewChapter

IViewFilter

q

LockType ICommandProperties G

MarshallOption q

MaxRecords ICommandProperties

IOpenRowset

G

PageCount IRowsetScroll G1

PageSize (X(Z ADO)

Er (X(Z ADO)

Source (X(Z ADO)

4, (X(Z ADO)
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m 72. RecordSet tT (x)

=(/tT OLE DB SZ/tT IBM OLE DB 'V

4, IRowsetUpdate G(Nj~q)

":

1. *5XD5G|F5#+;ax}Q>}DP#

m 73. RecordSet /O

=(/tT OLE DB SZ/tT IBM OLE DB 'V

VN IColumnInfo G

tT IDBProperties

IRowsetInfo::GetProperties

G

C/C++ &CLrD`kM4ST0 IBM OLE DB Provider
9CK#? CLSID_IBMDADB2 D C/C++ &CLrXk|( SQLLIB\include ?<P

D ibmdadb2.h D~#b)&CLrXkZ include od0(e DBINITCONSTANTS#T

B>}5w C/C++ $&mw18nD}73r:

#define DBINITCONSTANTS
#include "ibmdadb2.h"

Z C/C++ &CLrP9C IBM OLE DB Provider 4,S=}]
4

*Z C/C++ &CLrP9C IBM OLE DB Provider for DB2 4,S= DB2 }]4,

zIT9C=v OLE DB KDSZ(IDBPromptInitialize r IDataInitialize)P

D;v,2ITwC COM API CoCreateInstance#IDataInitialize SZI OLE DB

~qi~a),x IDBPromptInitialize I}]47i~a)#

COM+ V<=Bq'VM IBM OLE DB Provider
Z Windows 2000 r XP OD Microsoft Component Services (COM+) 73PKPD

OLE DB &CLrIT9C ITransactionJoin SZ4Skk`v DB2 Database for

Linux, UNIX, and Windows"wzM System i® }]b~qwT0d{{O COM+ f

6DJ4\mwxPDV<=Bq#

Hvu~

*9C IBM OLE DB Provider for DB2 ya)D COM+ V<=Bq'V,k7#~

qw{OBPHvu~#

":b)*svJCZG)yZ Windows "20K DB2 M'zDFcz#

v xP Service Pack 3 r|_f>D Windows 2000

v Windows XP
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Z C/C++ }]b&CLrPtC COM+ 'V
*T COM+ Bq==KP C r C++ &CLr,zIT9C CoCreateInstance 44

( IBMDADB2 }]45},q!a0Ts,;s9C JoinTransaction#PX|`E

",kNDPXgN+ C r C++ &CLr,S=}]4Dhv#

*T COM+ Bq==4KP ADO &CLr,kNDPXgN+ C r C++ &CL

r,S=}]4Dhv#

*TBq==9C COM+ m~|PDi~,k+Ci~D Transactions tThC*B

PdP;v5:

v :Required;

v :Required New;

v :Supported;

PXb)5DE",kND COM+ D5#

148 *" ADO.NET M OLE DB &CLr



Z 6 B OLE DB .NET Data Provider

OLE DB .NET Data Provider 9C IBM DB2 OLE DB Driver,Z ConnectionString

TsP,+s_w* IBMDADB2 xP}C#OLE DB .NET Data Provider 'VD,SV

{.X|Vk IBM OLE DB Provider for DB2 'VDG)X|V`,#RG;YbT

Ka)Lr#(iC'9C IBM }]~qw .NET a)Lr#

"R,OLE DB .NET Data Provider D^F2k IBM DB2 OLE DB Provider `,#

OLE DB .NET Data Provider 9Pd{^F,TBwbTb)^FwK{v:*"

ADO.NET M OLE DB &CLrPD:OLE DB .NET Data Provider ^F;#

*9C OLE DB .NET Data Provider,Xk20 .NET Framework V2.0"V3.0 r V3.5#

TZ DB2 (C}]b AS/400® fM iSeries® fxT,Z~qwOh*TB^):APAR

ii13348#

Bf+<G OLE DB .NET Data Provider 'VD,SX|V:

m 74. OLE DB .NET Data Provider DPC ConnectionString X|V

X|V 5 ,e

PROVIDER IBMDADB2 8( IBM OLE DB Provider

for DB2(Xh)

DSN r Data Source }]bp{ }]b?<P`?D DB2 }

]bp{

UID C'j6 CZ,S= DB2 }]~qw

DC'j6

PWD \k CZ,S= DB2 }]~qw

DC'j6D\k

":*q! ConnectionString X|VDj{Pm,kND Microsoft D5#

TB>}5wgN4( OleDbConnection T,S= SAMPLE }]b:

[Visual Basic .NET]
Dim con As New OleDbConnection("Provider=IBMDADB2;" +

"Data Source=sample;UID=userid;PWD=password;")
con.Open()

[C#]
OleDbConnection con = new OleDbConnection("Provider=IBMDADB2;" +

"Data Source=sample;UID=userid;PWD=password;" );
con.Open()
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OLE DB .NET Data Provider ^F
RGQ;YT OLE DB .NET Data Provider xPbT#(iC'9C IBM }]~q

w .NET a)Lr#

Bmj6 OLE DB .NET Data Provider D9C^F:

m 75. OLE DB .NET Data Provider ^F

`r&\ ^Fhv \0lD DB2 ~q
w

ASCII V{w Z9C DbType.AnsiString r DbType.AnsiStringFixedLength 1,;\+ ASCII

V{wk OleDbParameters dO9C#

OLE DB .NET Data Provider +WvTBl#:

"Specified cast is not valid"

d(=(:9C D b T y p e . B i n a r y x;G D b T y p e . A n s i S t r i n g r

DbType.AnsiStringFixedLength#

yP

ADORecord ;'V ADORecord# yP

ADORecordSet M

Timestamp

g MSDN yv,ADORecordSet de1d+bv* 1 k#rK,+ DB2 Timestamp

Pf"= ADORecordSet 1,kDyP!}?V<+*'#,y,y] ADORecordSet

n4 DataSet .s,DataSet PD Timestamp P+;a|,kDNN!}?V#

d(=(:Kd(=(vT DB2 Universal Database for Linux, UNIX, and Windows

V8.1 FP4 r|_f>z'#*\bV}kDp',IhCTB CLI X|V:

MAPTIMESTAMPDESCRIBE = 2

KX|Va+ Timestamp hv* WCHAR(26)#*hCCX|V,kS DB2 |n0Z

4PTB|n:

db2 update cli cfg for section common using MAPTIMESTAMPDESCRIBE 2

yP

Chapters Chapters ;\'V# yP

|E" ,1r*K IDataReader 1,OLE DB .NET Data Provider ^(lw|E"# DB2 for VM/VSE

4Tf"}LD|E" OLE DB .NET Data Provider ;\lw4T DB2 Database for Linux, UNIX, and

Windows Df"}Ly5Xa{/D|E"#bGr*,CZ} Linux"UNIX M

Windows TbD=(D DB2 ~qw;a5XPXZf"}LPr*Da{/D)9

hvE"#

*lw DB2 Database for Linux, UNIX, and Windows ODf"}Ly5Xa{/D

|E",h*Z DB2 ~qwOhCTB"amd?:

db2set DB2_APM_PERFORMANCE=8

hCbv~qwK DB2 "amd?+Z~qwO$1d#ta{/*}],Sx9 OLE

DB \;I&Xlw|E"#+G,y]~qw$w:XD;,,*}]I\;a;#t

= OLE DB Provider i/E".1#rK,^(#$<U\;qCf"}Ly5Xa{

/D|E"#

*lwXZ CALL odDNN|E",&CLrXk4PC CALL od#wC

OleDbDataAdapter.FillSchema() r OleDbCommand.ExecuteReader

(CommandBehavior.SchemaOnly | CommandBehavior.KeyInfo) ";a5JX4Pf"}

LwC#rK,+;alw=f"}L+*5XDa{/DNN|E"#

yP
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m 75. OLE DB .NET Data Provider ^F (x)

`r&\ ^Fhv \0lD DB2 ~q
w

z&m SQL odD|

E"

9C5X`va{Dz&m SQL od1,FillSchema() =(+"T;lwz&m

SQL odPmPZ;v SQL odD#=E"#g{Kod45Xa{/,G4+;

a4(NNm#}g:

[C#]
cmd.CommandText =
"INSERT INTO ORG(C1) VALUES(1000); SELECT C1 FROM ORG;";
da = new OleDbDataAdapter(cmd);
da.FillSchema(ds, SchemaType.Source);

IZz&m SQL odPDZ;vodG“INSERT”od,Kod;5Xa{/,rK+

;aZ}]/P4(NNm#

yP

OleDbCommandBuilder g{ SELECT od|,NN_PBP}]`MDP,G4 OleDbCommandBuilder T

/zID UPDATE"DELETE M INSERT od;}7:

v CLOB

v BLOB

v DBCLOB

v LONG VARCHAR

v LONG VARCHAR FOR BIT DATA

v LONG VARGRAPHIC

g{}Z,S=} DB2 Database for Linux, UNIX, and Windows TbD DB2 ~qw,

G4_PBP}]`MDP2+}pKJb:

v VARCHAR1

v VARCHAR FOR BIT DATA1

v VARGRAPHIC1

v REAL

v FLOAT r DOUBLE

v TIMESTAMP

":

1. g{+_Pb)}]`MDP(e*sZ 254 VZD VARCHAR 5"sZ 254 V

ZD VARCHAR 5 FOR BIT DATA r_sZ 127 VZD VARGRAPHIC,G4

b)PJC#v1}Z,S=} DB2 Database for Linux, UNIX, and Windows T

bD DB2 ~qw1,Ku~EP'#

OleDbCommandBuilder +zIZ WHERE SdPD`HHOP9CyPy!PD SQL

od,+;\Z`HHOP9CH0P>D}]`M#

":"b,K^F+0l@? OleDbCommandBuilder 4T/zI UPDATE"DELETE M

INSERT odD IDbDataAdapter.Update() =(#g{zIDod|,H0P>DNN

;V}]`M,G4 UPDATE Yw+'\#

d(=(:zh*T>}%tZH0(}QzI SQL odD WHERE SdP>D}]

`MDyPP#(i`4zT:D UPDATE"DELETE M INSERT od#

yP

OleDbCommandBuilder.

DeriveParameters

9C DeriveParameters() 1,xVs!4AXX*#OleDbCommand.CommandText y

8(f"}L{Ds!4Xkk DB2 53?<mPf"Ds!4%d#*i4f"}

L{Df"==,kZ;a)}L{^FDivBwC OpenSchema

(OleDbSchemaGuid.Procedures)#b+5XyPf"}L{#1!ivB,DB2 +f"

}L{Ts4==xPf",rK,z(#h*Ts4==8(f"}L{#

yP
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m 75. OLE DB .NET Data Provider ^F (x)

`r&\ ^Fhv \0lD DB2 ~q
w

OleDbCommandBuilder.

DeriveParameters

OleDbCommandBuilder.DeriveParameters() =(ZzID

OleDbParameterCollection P;|( ReturnValue N}#1!ivB,SqlClient M

IBM Data Server Provider for .NET +CN}0 ParameterDirection.ReturnValue

mS=yzID ParameterCollection#

yP

OleDbCommandBuilder.

DeriveParameters

TZXXDf"}L,OleDbCommandBuilder.DeriveParameters() =(+'\#g{

P`v{*“MYPROC”Df"}L,"R?vf"}L<S\;,}?DN}r;,

`MDN},G4 OleDbCommandBuilder.DeriveParameters() +lwyPXXDf

"}LDyPN}#

yP

OleDbCommandBuilder.

DeriveParameters

g{&CLr49C#=4^(f"}L,G4 DeriveParameters() +5XC}L

{DyPN}#rK,g{TZ,;v}L{fZ`v#=,G4

DeriveParameters() +5XyP,{}LDyPN}#

yP

OleDbConnection.

ChangeDatabase

;'V OleDbConnection.ChangeDatabase() =(# yP

OleDbConnection.

ConnectionString

Z,SV{.P9C;Ir!V{(}g“\b”"“\a”r“\O”)+<BWvl##

BPX|V_P^F:

Data Source

}]4G}]bD{F,x;G~qwD{F#zIT8( SERVER ~q

w,+ IBMDADB2 a)Lr+vTKX|V#

Initial Catalog M Connect Timeout

;'Vb)X|V#(#,OLE DB .NET Data Provider +vTyP^(6

pDM;\'VDX|V#+G,8(b)X|V+}pTBl#:

Multiple-step OLE DB operation generated errors. Check each
OLE DB status value, if available. No work was done.

ConnectionTimeout

ConnectionTimeout G;AD#

yP

OleDbConnection.

GetOleDbSchemaTable

^F5xVs!4,"RXkk53?<mPf"D}]bTsDs!4(1!*s

4)%d#

}g,g{zQ-TK==4(m:

CREATE TABLE abc(c1 SMALLINT)

DB2 aTs4==+m{(“ABC”)f"Z53?<P#rK,zXk9C“ABC”w*

^F5#}g:

schemaTable = con.GetOleDbSchemaTable(OleDbSchemaGuid.Tables,
new object[] { null, null, "ABC", "TABLE" });

d(=(:g{}](ePh*xVs!4rUq,G4Xk+|G(Z}EP#}

g:

cmd.CommandText = "create table \"Case Sensitive\"(c1 int)";
cmd.ExecuteNonQuery();
tablename = "\"Case Sensitive\"";
schemaTable = con.GetOleDbSchemaTable(OleDbSchemaGuid.Tables,

new object[] { null, null, tablename, "TABLE" });

yP

OleDbDataAdapter M

DataColumnMapping

4P{xVs!4#|Xkk DB2 ?<Pf"Ds!4(1!*s4)%d#

}g:

colMap = new DataColumnMapping("EMPNO", "Employee ID");

yP
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`r&\ ^Fhv \0lD DB2 ~q
w

OleDbDataReader.

GetSchemaTable

OLE DB .NET Data Provider ^(S;5X)9hvE"D~qwlw)9hvE

"#g{z}Z,S=;'V)9hvD~qw(\0lD~qw),G4

IDataReader.GetSchemaTable() y5XD*}]mPDBPwP^':

v IsReadOnly

v IsUnique

v IsAutoIncrement

v BaseSchemaName

v BaseCatalogName

DB2 for OS/390® V7

r|Mf>

DB2 for OS/400

DB2 for VM/VSE

f"}L:;Pa{/

DP{

DB2 for OS/390 V6.1 ~qw;5XSf"}L5XDa{/DP{#OLE DB .NET

Data Provider +Qb)4|{DP3d=rE;C(}g“1”"“2”r“3”)#bk

MSDN P{vD3d;,:“Column1”"“Column2”r“Column3”#

DB2 for OS/390 V6.1

a>k<I

OLE DB .NET Data Provider &CLrPD,SOC
OLE DB .NET Data Provider 9C OLE DB a0OCT/OC,S#zIT9C,S

V{.Td?4tCr{C OLE DB ~q(|(OC)#}g,TB,SV{.+{

C OLE DB a0OCMT/BqZ(#

Provider=IBMDADB2;OLE DB Services=-4;Data Source=SAMPLE;

BmhvITCZhC OLE DB ~qD ADO ,SV{.tT:

m 76. 9C ADO ,SV{.tT4hC OLE DB ~q

tCD~q ,SV{.PD5

yP~q(1!) ″OLE DB Services = -1;″

}OCTbDyP~q ″OLE DB Services = -2;″

}OCMT/Z(TbDyP~q ″OLE DB Services = -4;″

}M'zNjTbDyP~q ″OLE DB Services = -5;″

}M'zNjkOCTbDyP~q ″OLE DB Services = -6;″

^~q ″OLE DB Services = 0;″

PX OLE DB a0OCrJ4OCT0gN(}2G OLE DB a)Lr~q1!5

4{COCD|`E",kND MSDN JObPD OLE DB Programmer’s Refer-

ence,x7*:

http://msdn.microsoft.com/library

OLE DB .NET Data Provider &CLrPD1dP
BPwZhvgNZ OLE DB .NET Data Provider &CLrP5V1dP#

9CN}jGxPek

zk*+1d5ek=1dPP:

command.CommandText = "insert into mytable(c1) values( ? )";
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dP,P c1 G1dP#BfG=V+1d5kN}jGs(D=(:

9C OleDbParameter.OleDbType = OleDbType.DBTime

IZ OleDbType.DBTime 3d= TimeSpan Ts,rKzXka) TimeSpan Tsw

*N}5#KN}5;\G String r DateTime Ts,|XkG TimeSpan Ts#}

g:

p1.OleDbType = OleDbType.DBTime;
p1.Value = TimeSpan.Parse("0.11:20:30");
rowsAffected = cmd.ExecuteNonQuery();

TimeSpan Dq=Tq=*“[-]d.hh:mm:ss.ff”DV{.m>,MSDN D5TKwK{v#

9C OleDbParameter.OleDbType = OleDbType.DateTime

b+?F OLE DB .NET Data Provider +N}5*;* DateTime Ts(x;G

TimeSpan Ts),rK,N}5ITGNNIT*;* DateTime TsDP'V{./

Ts#bb6E,“11:20:30”.`D5P'#59ITG DateTime Ts#IZ TimeSpan

Ts^(*;* DateTime Ts,rK,5;\G TimeSpan Ts - TimeSpan 45

V IConvertible#

}g:

p1.OleDbType = OleDbType.DBTimeStamp;
p1.Value = "11:20:30";
rowsAffected = cmd.ExecuteNonQuery();

lw

*lw1dP,zh*9C I D a t a R e c o r d . G e t V a l u e ( ) =(r

OleDbDataReader.GetTimeSpan() =(#

}g:

TimeSpan ts1 = ((OleDbDataReader)reader).GetTimeSpan( 0 );
TimeSpan ts2 = (TimeSpan) reader.GetValue( 0 );

OLE DB .NET Data Provider &CLrPD ADORecordset T
s

BfGk ADORecordset TsD9C`XD"bBn#

v ADO `M adDBTime `3d= .NET Framework DateTime `#OleDbType.DBTime

k TimeSpan Ts`T&#

v ;\+ TimeSpan Ts3h ADORecordset TsD Time VN#bGr*,

ADORecordset TsD Time VN&C|, DateTime Ts#+ TimeSpan Ts3h

ADORecordset Ts1,z+SU=TB{":

Method’s type signature is not Interop compatible.

Z Time VNP,;\nd DateTime Tsr_ITbv* DateTime TsD String#

v Z DataSet Pnd9C OleDbDataAdapter D ADORecordset 1,ADORecordset P

D Time VN+*;* DataSet PD TimeSpan P#

v Recordsets ;f"w|r<x#rK,y]9C MissingSchemaAction.AddWithKey

D Recordset 4nd DataSet 1,;amSNN|E"#
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ODBC .NET Data Provider 9C CLI }/LrT DB2 }]4xP ODBC wC#r

K,ODBC .NET Data Provider 'VD,SV{.X|Vk CLI }/Lr'VD,S

V{.X|V`,#RG;YbTKa)Lr#(iC'9C IBM }]~qw .NET a

)Lr#

xR,ODBC .NET Data Provider D^Fk CLI }/LrD^F`,#ODBC .NET

Data Provider 9Pd{^F,TBwbTb)^FwK{v:*" ADO.NET M OLE

DB &CLrPD:ODBC .NET Data Provider ^F;#

*9C ODBC .NET Data Provider,Xk20 .NET Framework V2.0"V3.0 r V3.5#

TZ DB2 Universal Database for AS/400 V5R4 0|Mf>,~qwOh*TB^):

APAR II13348#

BfG ODBC .NET Data Provider 'VD,SX|V:

m 77. ODBC .NET Data Provider DPC ConnectionString X|V

X|V 5 ,e

DSN }]bp{ }]b?<P`?D DB2 }

]bp{

UID C'j6 CZ,S= DB2 ~qwDC

'j6

PWD \k CZ,S= DB2 ~qwDC

'j6D\k

":*q! ConnectionString X|VDj{Pm,kND Microsoft D5#

TB>}5wgN4( OdbcConnection T,S= SAMPLE }]b:

[Visual Basic .NET]
Dim con As New OdbcConnection("DSN=sample;UID=userid;PWD=password;")
con.Open()

[C#]
OdbcConnection con = new OdbcConnection("DSN=sample;UID=userid;PWD=password;");
con.Open()
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ODBC .NET Data Provider ^F
RGQ;YT ODBC .NET Data Provider xPbT#(iC'9C IBM }]~qw

.NET a)Lr#

Bmj6 ODBC .NET Data Provider D9C^F:

m 78. ODBC .NET Data Provider ^F

`r&\ ^Fhv \0lD DB2 ~q
w

ASCII V{w Z9C DbType.AnsiString r DbType.AnsiStringFixedLength 1,;\+ ASCII

V{wk OdbcParameters dO9C#

ODBC .NET Data Provider +WvTBl#:

"Specified cast is not valid"

d(=(

9C D b T y p e . B i n a r y x;G D b T y p e . A n s i S t r i n g r

DbType.AnsiStringFixedLength#

yP

Command.Prepare g{ CommandText TSON<8sQ|D,G4Z4P|n

(Command.ExecuteNonQuery r Command.ExecuteReader).0,XkT=XKP

OdbcCommand.Prepare()#g{4YNwC OdbcCommand.Prepare(),G4 ODBC

.NET Data Provider +4PH0<8D CommandText#

}g:

[C#]
command.CommandText="select CLOB(’ABC’) from table1";
command.Prepare();
command.ExecuteReader();
command.CommandText="select CLOB(’XYZ’) from table2";

// This ends up re-executing the first statement
command.ExecuteReader();

yP
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`r&\ ^Fhv \0lD DB2 ~q
w

CommandBehavior.

SequentialAccess

9C IDataReader.GetChars() S(} CommandBehavior.SequentialAccess 4(D

DAwA!Z]1,XkVds!cTfE{vPD:ex#qr,+"zTBl

#:

Requested range extends past the end of the array.
at System.Runtime.InteropServices.Marshal.Copy(Int32 source,

Char[] destination, Int32 startIndex, Int32 length)
at System.Data.Odbc.OdbcDataReader.GetChars(Int32 i,

Int64 dataIndex, Char[] buffer, Int32 bufferIndex, Int32 length)
at OleRestrict.TestGetCharsAndBufferSize(IDbConnection con)

TB>}]>gNVdc;sD:ex:

CREATE TABLE myTable(c0 int, c1 CLOB(10K))
SELECT c1 FROM myTable;

[C#]
cmd.CommandText = "SELECT c1 from myTable";
IDataReader reader =
cmd.ExecuteReader(CommandBehavior.SequentialAccess);

Int32 iChunkSize = 10;
Int32 iBufferSize = 10;
Int32 iFieldOffset = 0;

Char[] buffer = new Char[ iBufferSize ];

reader.Read();
reader.GetChars(0, iFieldOffset, buffer, 0, iChunkSize);

T GetChars() DwC+WvTBl#:

"Requested range extends past the end of the array"

*7# GetChars() ;WvTOl#,Xk+ BufferSize hC*PDs!,gBy>:

Int32 iBufferSize = 10000;

"b,iBufferSize D5 10,000 kVdx CLOB P c1 D5 10K `T&#

yP

CommandBehavior.

SequentialAccess

9C OdbcDataReader.GetChars() 1,g{;P|`IA!D}],G4 ODBC

.NET Data Provider +WvTBl#:

NO_DATA - no error information available
at System.Data.Odbc.OdbcConnection.HandleError(
HandleRef hrHandle, SQL_HANDLE hType, RETCODE retcode)
at System.Data.Odbc.OdbcDataReader.GetData(
Int32 i, SQL_C sqlctype, Int32 cb)
at System.Data.Odbc.OdbcDataReader.GetChars(
Int32 i, Int64 dataIndex, Char[] buffer,
Int32 bufferIndex, Int32 length)

yP

CommandBehavior.

SequentialAccess

9C OdbcDataReader.GetChars() 1,I\^(9COsDis!,}g5 5000#

1z"T9COsDis!1,ODBC .NET Data Provider +WvTBl#:

Object reference not set to an instance of an object.
at System.Runtime.InteropServices.Marshal.Copy(Int32 source,

Char[] destination, Int32 startIndex, Int32 length)
at System.Data.Odbc.OdbcDataReader.GetChars(
Int32 i, Int64 dataIndex, Char[] buffer,
Int32 bufferIndex, Int32 length)
at OleRestrict.TestGetCharsAndBufferSize(IDbConnection con)

yP

,SOC ODBC .NET Data Provider ;XF,SOC#,SOCI ODBC }/Lr\mw&

m#PX,SOCD|`E",kND MSDN JObPD ODBC Programmer’s

Reference,x7*:

http://msdn.microsoft.com/library

yP

DataColumnMapping 4P{Ds!4Xkk53?<mP9CDs!4(1!*s4)%d# yP
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`r&\ ^Fhv \0lD DB2 ~q
w

Decimal P Decimal P;'VN}jG#

(#,g{?j SQLType G Decimal P,G4z+ OdbcType.Decimal CZ

OdbcParameter;+G,1 ODBC .NET Data Provider lb= OdbcType.Decimal

1,|9C C `M SQL_C_WCHAR T0 SQLType 5 SQL_VARCHAR 4s(N},bG

^'D#

}g:

[C#]
cmd.CommandText = "SELECT dec_col FROM MYTABLE WHERE dec_col > ? ";
OdbcParameter p1 = cmd.CreateParameter();
p1.DbType = DbType.Decimal;
p1.Value = 10.0;
cmd.Parameters.Add(p1);
IDataReader rdr = cmd.ExecuteReader();

z+SU=TBl#:

ERROR [07006] [IBM][CLI Driver][SQLDS/VM]
SQL0301N The value of input host variable or parameter
number "" cannot be used because of its data type.
SQLSTATE=07006

d(=(

kj+9CVf5x;G OdbcParameter 5#

DB2 for VM/VSE

|E" CZ^(m{D#={(}g MYSCHEMA.MYTABLE)Xkk,SC'j6%d#ODBC

.NET Data Provider ^(lwNNd8(#=k,SC'j6;,D|E"#

}g:

CREATE TABLE USERID2.TABLE1(c1 INT NOT NULL PRIMARY KEY);

[C#]
// Connect as user bob
odbcCon = new OdbcConnection("DSN=sample;UID=bob;PWD=mypassword");

OdbcCommand cmd = odbcCon.CreateCommand();

// Select from table with schema USERID2
cmd.CommandText="SELECT * FROM USERID2.TABLE1";

// Fails - No key info retrieved
da.FillSchema(ds, SchemaType.Source);

// Fails - SchemaTable has no primary key
cmd.ExecuteReader(CommandBehavior.KeyInfo)

// Throws exception because no primary key
cbuilder.GetUpdateCommand();

yP
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`r&\ ^Fhv \0lD DB2 ~q
w

|E" ,1r*K IDataReader 1,ODBC .NET Data Provider ^(lw|E"#1

ODBC .NET Data Provider r* IDataReader 1,+Z~qwOr*Nj#g{Qk

sq!|E",G4|SE+wC SQLPrimaryKeys() r SQLStatistic() Tq!|

E",+b)#=/};ar*m;vNj#r* DB2 for VM/VSE ;'VRpN

j,yTSE+XUZ;vNj#rK,IDataReader.Read() wC IDataReader +

}pTBl#:

System.Data.Odbc.OdbcException: ERROR [HY010] [IBM][CLI Driver]
CLI0125E Function sequence error. SQLSTATE=HY010

d(=(

zh*Hlw|E",;slw}]#

}g:

[C#]
OdbcCommand cmd = odbcCon.CreateCommand();
OdbcDataAdapter da = new OdbcDataAdapter(cmd);

cmd.CommandText = "SELECT * FROM MYTABLE";

// Use FillSchema to retrieve just the schema information
da.FillSchema(ds, SchemaType.Source);
// Use FillSchema to retrieve just the schema information
da.Fill(ds);

DB2 for VM/VSE

|E" Z SQL odP}C}]bTs1,9CDs!4Xkk53?<mPf"D}]bT

sDs!4`,#1!ivB,}]bTsTs4==f"Z53?<mP,yT,

z(#h*9Cs4#

ODBC .NET Data Provider +(h SQL odTlw}]bTs{"+d+]=#=

/}(}g SQLPrimaryKeys M SQLStatistics),b)#=/}+T53?<mP

Db)Ts"vi/#}]bTs}CXkkb)TsZ53?<mPDf"==j

+%d,qr,+5XUa{/#

DB2 for OS/390

DB2 for OS/400

DB2 for VM/VSE

z&mG SELECT SQL

odD|E"

ODBC .NET Data Provider ^(lw4T“SELECT”*7Dz&modDNN|E"#

DB2 for OS/390

DB2 for OS/400

DB2 for VM/VSE
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`r&\ ^Fhv \0lD DB2 ~q
w

LOB P ODBC .NET Data Provider ;'V LOB }]`M#rK,?1 DB2 ~qw5X

SQL_CLOB (-99)"SQL_BLOB (-98) r SQL_DBCLOB (-350) 1,ODBC .NET Data

Provider +WvTBl#:

"Unknown SQL type - -98" (for Blob column)
"Unknown SQL type - -99" (for Clob column)
"Unknown SQL type - -350" (for DbClob column)

NN1SrdSCJ LOB PD=(<+'\#

d(=(

+ CLI/ODBC LongDataCompat X|VhC* 1#byva?F CLI }/L

r+TB}]`M3dA ODBC .NET Data Provider I6pD}]`M:

v SQL_CLOB A SQL_LONGVARCHAR

v SQL_BLOB A SQL_LONGVARBINARY

v SQL_DBCLOB A SQL_WLONGVARCHAR

*hC LongDataCompat X|V,kSM'zOD DB2 |n0ZKPTB

DB2 |n:

db2 update cli cfg for section common using longdatacompat 1

(}4gBy>9C,SV{.,9IZ&CLrhCKX|V:

[C#]
OdbcConnection con =

new OdbcConnection("DSN=SAMPLE;UID=uid;PWD=mypwd;LONGDATACOMPAT=1;");

PXyP CLI/ODBC X|VDPm,kND“UID CLI/ODBC dCX|V”

(Z6DB2 CLI 8OMN<7P)#

yP

OdbcCommand.Cancel ZKP OdbcCommand.Cancel .s4PodI\a}pTBl#:

"ERROR [24000] [Microsoft][ODBC Driver Manager]
Invalid cursor state"

yP

OdbcCommandBuilder TZ;'V*eV{D~qw,OdbcCommandBuilder ^(zI|n#1

OdbcCommandBuilder zI|n1,|WHwC SQLGetInfo,Sxksq!

SQL_SEARCH_PATTERN_ESCAPE tT#g{~qw;'V*eV{,G4+5XUV{

.,b+<B ODBC .NET Data Provider WvTBl#:

Index was outside the bounds of the array.
at System.Data.Odbc.OdbcConnection.get_EscapeChar()
at System.Data.Odbc.OdbcDataReader.GetTableNameFromCommandText()
at System.Data.Odbc.OdbcDataReader.BuildMetaDataInfo()
at System.Data.Odbc.OdbcDataReader.GetSchemaTable()
at System.Data.Common.CommandBuilder.BuildCache(
Boolean closeConnection)
at System.Data.Odbc.OdbcCommandBuilder.GetUpdateCommand()

DB2 for z/OS,vJ

CZ DBCS ~qw;

DB2 for VM/VSE,

vJCZ DBCS ~q

w
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`r&\ ^Fhv \0lD DB2 ~q
w

OdbcCommandBuilder 9C OdbcCommandBuilder 4T/zI UPDATE"DELETE M INSERT od1,x

Vs!4AXX*#1!ivB,}GzZ4(Zd(}Z}]bTs=TmS}E

TxVs!4==T=4(b)Ts,qr DB2 Ts4==+#=E"(}gm{M

P{)f"Z53?<mP#rK,SQL odXkk?<Pf"Ds!4(1!*s

4)%d#

}g,g{Q9CTBod44(m:

"db2 create table mytable (c1 int) "

G4 DB2 +Qm{“mytable”w*“MYTABLE”f"Z53?<mP#

TBzk>}]>gN}79C OdbcCommandBuilder `:

[C#]
OdbcCommand cmd = odbcCon.CreateCommand();
cmd.CommandText = "SELECT * FROM MYTABLE";
OdbcDataAdapter da = new OdbcDataAdapter(cmd);
OdbcCommandBuilder cb = new OdbcCommandBuilder(da);
OdbcCommand updateCmd = cb.GetUpdateCommand();

ZK>}P,g{49Cs4V{4}Cm{,G4z+SU=TBl#:

"Dynamic SQL generation for the UpdateCommand is not
supported against a SelectCommand that does not return
any key column information."

yP

OdbcCommandBuilder 1 SELECT od|,Bfb)P}]`M1,OdbcCommandBuilder zID|n;}

7:

REAL
FLOAT or DOUBLE
TIMESTAMP

Z SELECT odD WHERE SdP,;\9Cb)}]`M#

DB2 for OS/390

DB2 for OS/400

DB2 for VM/VSE

OdbcCommandBuilder.

DeriveParameters

DeriveParameters() =(3d= SQLProcedureColumns,|9C CommandText tT

w*f"}LD{F#IZ CommandText 4|,f"}LD{F(9Cj{ ODBC

wCo(),rK+Zy] ODBC wCo(j6}L{DivBwC

SQLProcedureColumns#}g:

"{ CALL myProc(?) }"

b+zI;vUDa{/,ZKa{/P,R;=}LDP#

yP

OdbcCommandBuilder.

DeriveParameters

*9C DeriveParameters(),kZ CommandText P8(f"}L{(}g

cmd.CommandText = "MYPROC")#}L{Ds!4Xkk53?<mPf"Ds!4

%d#DeriveParameters() +5X|Z53?<mPR=D}L{DyPN}#Z4

Pod0,k;*|G+ CommandText XB|D*j{D ODBC wCo(#

yP

OdbcCommandBuilder.

DeriveParameters

TZ ODBC .NET Data Provider xT,;a5X ReturnValue N}# yP

OdbcCommandBuilder.

DeriveParameters

DeriveParameters() ;'Vj<f"}L{#}g,* CommandText =

"MYSCHEMA.MYPROC" wC DeriveParameters() +'\#bo,;a5XNNN}#

yP

OdbcCommandBuilder.

DeriveParameters

TZXXDf"}L,DeriveParameters() ^'#SQLProcedureColumns +5Xf"

}LDyPf>DyPN}#

yP

OdbcConnection.

ChangeDatabase

;'V OdbcConnection.ChangeDatabase() =(# yP
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`r&\ ^Fhv \0lD DB2 ~q
w

OdbcConnection.

ConnectionString
v Server X|V+;vT#

v Connect Timeout X|V+;vT#CLI ;'V,S,1,yThCKtT;a0l

C}/Lr#

v ,SOCX|V+;vT#_exT,b+0lBPX|V:Pooling"Min Pool

Size"Max Pool Size"Connection Lifetime M Connection Reset#

yP

OdbcDataReader.

GetSchemaTable

ODBC .NET Data Provider ^(S;5X)9hvE"D~qwlw)9hvE"#

rK,g{z}Z,S=;'V)9hvD~qw(\0lD~qw),G4

IDataReader.GetSchemaTable() y5XD*}]mPDBPwP^':

v IsReadOnly

v IsUnique

v IsAutoIncrement

v BaseSchemaName

v BaseCatalogName

DB2 for OS/390

V7 r|Mf>

DB2 for OS/400

DB2 for VM/VSE

f"}L *wCf"}L,h*8(j{D ODBC wCo(#

}g,*wCS\ VARCHAR(10) w*N}Df"}L MYPROC:

[C#]
OdbcCommand cmd = odbcCon.CreateCommand();
cmd.CommandType = CommandType.Text;
cmd.CommandText = "{ CALL MYPROC(?) }"
OdbcParameter p1 = cmd.CreateParameter();
p1.Value = "Joe";
p1.OdbcType = OdbcType.NVarChar;
cmd.Parameters.Add(p1);
cmd.ExecuteNonQuery();

":"b,49z}Z9C CommandType.StoredProcedure,2Xk9Cj{D ODBC

wCo(# Z MSDN P,PX OdbcCommand.CommandText tTDZ]TKo(w

K{v#

yP

f"}L:;Pa{/

DP{

DB2 for OS/390 V6.1 ~qw;5XSf"}L5XDa{/DP{#ODBC .NET

Data Provider +b)4|{P3dAdrE;C(}g,“1”"“2”M“3”)#bk

MSDN P{vD3d;,:“Column1”"“Column2”r“Column3”#

DB2 for OS/390 V6.1

(;w}a}*w| ODBC .NET Data Provider +IU(;w}a}*w|#bk MSDN D5PDBv

;,,CD58v,;&+IU(;w}a}*w|#

yP
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=< A. DB2 <uE"Ev

IT(}BP$_M=(q! DB2 <uE":

v DB2 E"PD

– wb(Nq"EnMN<wb)

– DB2 $_Doz

– y>Lr

– LL

v DB2 i.

– PDF D~(IBX)

– PDF D~(Z DB2 PDF DVD P)

– !"fi.

v |nPoz

– |noz

– {"oz

":DB2 E"PDwbD|B5JH PDF i.r2=4i.D|B5J_#*q!n

BE",k20ICDD5|B,r_ND ibm.com OD DB2 E"PD#
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