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MT0}L_-Dj8E"#DB2 9Cb)Sdya)DE"4j6N1wC}L,"

ZwC1KPC}L#I&X4PCZ4(}LD CREATE od.s,MaZ}]b

P4(C}L#}LDXwGf"ZC'ITi/D DB2 ?<S<P#4P CRE-

ATE odT4(}LD}LVF*(e}Lr"a}L#

C'(eD}L(eGf"Z SYSTOOLS 53?<m#=P#

C'(eD}L_-5V

IT9C}V5Vy=48(}LD_-:

v Z 183D:P4}L5V;:VPZC}LD_-ITCwC'(e}LD4#

v Z 183D:SQL }L5V;:;\9C SQL od45VC'(eD}L#

v Z 183D:b?}L5V;:IT9CdP;v'V`LoT/45VC'(eD

}L#

9CG SQL `LoT44(}L1,y]zk9(Dbr`G(} EXTERNAL

NAME SdPy8(D5k}L(e`X*#wC}L1,+KPkC}L`X*D

br`#

C'(eD}LIT|(wV SQL od,+;\|(yP SQL od#

C'(eD}LG?`M,+}L*"_Xk*"rv?`M&mMms&mzF#

Z}]b}6s,I\Xki$r|B}L5V#

(#,C'(eD}LT\<C,+;053(eD}L#

C'(eD}LITwC53(eD}L,T0d{TNN'Vq=45VDC'(

e}L#KinTJmC'Z>JO\;9(IT4CD}L#ib#

(#,C'(eD}La);V=(4)9 SQL oTT0T_-xP#i/(`v;

fZ53(e}LDi/r}]b&CLr+4CK_-)#

53(e}LMC'(e}LHO

Kb53(e}LMC'(e}L.dDnpPzZ7(zGq75h*9(zT:

D}LrGqIT~CVP}L#g{\;7(N14CVP}LT0N1*"zT

:D}L,G4ITZ!1dM$wT07#z+}LT\"SA+B#

53(e}LMC'(e}LZwv=f<fZnp#BmE(Kb)np:
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m 1. 53(e}LMC'(e}LHO

Xw 53(eD}L C'(eD}L

&\'V
I"49Cc:D}5Kc{"V{.

YwT0\m&\#

*9Cb)}L,;hS'VDSZw

Cb)}L#

d;"GyP SQL od<\C'(e

}L'V,+dPm`T\'V#g{

zh*)953(e}LD&\,G4

2ITZC'(e}LP|(T53(

e}LDwC#C'(eD}L*}L

_-5Va)K^^za#

*9Cb)}L,zXkH*"b)}

L,;sITS'VDSZwCb)}

L#

,$ ;h*,$# b?}L*sz\m`X*Db?}L

b#

}6 }6yx4D0lO!r;P# "PfA"Pf}6I\*szi$}

L#

T\ T\_ZH[DC'(e}L# T\(#;0H[D53(e}L#

H(T ms&m# }L*"_XkTms&mxP`L#

;*I\,M&C!q9C53(eD}L#a)b)}LG*KSl SQL od9l

M&CLr*";b)}LQxPE/,I!C<CDT\#C'(eD}LICz

inX9(zT:D}L,Tbv^(9C53(e}L44Pzy*5VDX(5

q_-DJb#

7(N19C53(erC'(eD}L

53(eD}La)K\;Z!1d""4I)9CDb0&\,xC'(eD}L

9z\;Z;PNN53(eD}L|,zyhD+?&\1inX(eT:D}

L#

*7(G9C53(eD}L9G9CC'(eD}L,k4PTBYw:

1. 7(*CC}Lb0D&\#

2. liICD53(eD}LDPm,TKbGqPNN}LzczD?Vr+?h

s#

v g{fZ\;zczD?Vhs+^(zc+?hsD53(eD}L:

– 7(y1YD&\GqGIT=cXZ&CLrPmSD&\#g{GD

0,k9C53(eD}L,"^D&CLrT9d-Gy1YD&\#g

{^(=cX+1YD&\mS=&CLrP,r_*Z`v;CX49C

y1YD&\,k<G4(C'(eD}L"9d|,y1YD&\"wC

53(eD}L#

– g{z$F}Lhs+Py"9,"RzXk51X^D}L(e,k<G

9CC'(eD}L,x;*9C53(eD}L#

– 7(Gq*TC}L+k/+vd{N}#g{PD0,k<G4(C'(e

D}L"9db0T53(eD}LDwC#

v g{;PNN53(eD}Lc;X|,zy*b0D&\,k4(C'(eD

}L#

8 *"C'(eD}L(SQL Mb?}L)



*KZ!1dMK$,?1PI\D1r,k<G9C53(eD}L#P1,53

(eD}L4a)zyhD&\#TZb)iv,zXk4(C'(eD}L#Zd

{ivB,ITS-Gyhnb&\DC'(eD}LPwC53(eD}L#

}LD&\`M

}L_P;,D&\`M#?V&\`M'VS;,DSZwC}LT5V;,DC

>#}LD?V&\`M<a)K;i;,D&\M SQL 'V#

v }L2F*f"}L,|GCwTM'z&CLr"}L"%"wM/,4Ood

DS}L)9#(}4PT}LxP}CD CALL od4wC}L#}LIT_Pd

k"dvMdk/dvN},IT4PwV SQL od"+`va{/5XxwC_#

v /}Gdk}]5D/Ok;ia{5.dDX5#/}9z\;)9M(F SQL#

zS SQL odD*X(}g SELECT Pm"mo=r FROM Sd)PwC/}#

/}V*D`:[//}"j?/}"P/}Mm/}#

v =(JmzCJC'(e`MtTT0*C'(e`M(e=SDP*#a9/`

MGC'(e}]`M,||,;vr`v8(DtT(?vtT<_P}]`

M)#tTGCZhv`M5}DXT#}g,/ON4IT_PQ({xjPm.

`DtT#TZa9/`MxT,=((#w*TCa9/`MDtT4PDYw

5V#TZ8NN4xT,=(ITFcCN4De}#

PX?V&\T}L`MD_ej8E",kND?V}L`MD`&wb#

}L:}L

}L2F*f"}L,|GGz(}4P CREATE PROCEDURE od4(D}]bT

s#}LITb0_-M SQL od,"ICwTM'z&CLr"}L"%"wM/

,4OodDS}L)9#(}4PT}LxP}CD CALL od4wC}L#}LI

T_Pdk"dvMdk/dvN},IT4PwV SQL od"+`va{/5Xxw

C_#

&\

v Jmb09IX(S}L#iD_-*XM SQL od

v ITSM'z&CLr"d{}L"%"wM/,4OodPwC - SNN

IT4P CALL odD;CwC

v 5X`va{/

v 'V4Ps? SQL od,dP|(CZA!r^D%;Vx}]bM`Vx

}]bPDm}]D SQL od

v Tdk"dvT0dk/dvN}DN}'V

v 'V6WD}LwCM/}wC

v 'VT}LxP]iwC

v Z}LP,'V#fcMBqXF

^F

v ;\S} CALL odTbD SQL odPwC}L#w*fz,IT9C/

}4m>G)d;P5D_-#

v }LwCDdvN}5Ma{/;\;m; SQL od1S9C#Xk9C&

CLr_-+b)dvN}5Ma{/3hITZsx SQL odP9CDd

?#
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v }L^(ZwC.d#t4,#

– kND“PX}LD^F”wb

#{C(

v &CLr_-Dj</

– g{`v&CLrXkT`FD==CJr^D}]b,G4}LIT

a)C_-D%;SZ#ZG,C}LcI)4C#r;h*|DCS

ZTJ&5q_-|D,2;h*^Dbv%;}L#

v Z&CLrP+}]bYwkG}]b_-tk

– }L9z\;=cX5VS}L,CS}LITb0kITZ`v5}

P4CDX(Nq`X*D_-M}]bCJ#}g,01\m&CL

rITb0X(Z“8C01”b;NqD}]bYw#byD}LIT

+01E"ek=`vmP"y]dkN}4Fc01D?\=.T0

+?\=.5w*dvN}5X#m;v}LITTmPD}]4P3

FVv"5X|,Vva{Da{/#

v r/T;i SQL odDX(D\m#

– (}Jm+`v SQL odb0=;v8(D}]bTsP,}LuYK

}]b\m1yh\mDX(#{G;h\mwCC}LyhDX(,

x;XZh4PC}LP?v SQL odyhDX(#

\'VD5V

v 53(e}L"4I)C'9C,C'2IT4(C'(e}L#}L'V

BPC'(eD5V:

– SQL 5V

– b?5V

- kND“\'VDb?}L5V`LoT”wb#

}L:/}

/}Gdk}]5/Ma{5/.dDX5#/}9z\;)9M(F SQL#S SQL

od*X(}gi/Pmr FROM Sd)PwC/}#PDV/}:

v SQL Reference, Volume 1 PD:[//};

v j?/}

v P/}

v m/}

[//}

VF*P/},bV/}5X;vj?5(T;i`Fdk5xPs5Da

{)#}g,IT(}mPDPr(} VALUES SdPD*i48(`FDd

k5#bi5F*Td?/#}g,BPi/(}9C SUM [//}4sv

bfPr)%O]$D\}?:

SELECT SUM (qinstock + qonorder)
FROM inventory
WHERE description LIKE '%Bolt%'

j?/}

j?/}G;VkT?ij?N}(;vr`v)5X%;j?5D/}#j

?/}>}|( LENGTH /}M SUBSTR /}#2IT4(j?/}TkT

10 *"C'(eD}L(SQL Mb?}L)



/}dkN}4P4SD}'Fc#ITZ SQL odDNNP'mo=(}g

i/Pmr FROM Sd)P}Cj?/}#BP>}T>;v}CZC

LENGTH j?/}Di/:

SELECT lastname, LENGTH(lastname)
FROM employee

P/} P/}G;VkT?ij?N}(;vr`v)5X%PD/}#;\+P/

}Cwd;/}(+a9/`MDtT3dAPPDZC}]`M5)#

m/} m/}GkT;iN}(;vr`v)/,+m5XxTmxP}CD SQL o

dD/}#;\Z SELECT odD FROM SdP}Cm/}#Im/}y5

XDmITNk,S"ViYw"/OYw(}g UNION)T0NNIT&C

Z;AS<DYw#BP>}]>;v SQL m/},Cm/}|Bbfm,"

5XT|Bbfmywi/Da{/:

CREATE FUNCTION updateInv(itemNo VARCHAR(20), amount INTEGER)
RETURNS TABLE (productName VARCHAR(20),

quantity INTEGER)
LANGUAGE SQL
MODIFIES SQL DATA
BEGIN ATOMIC

UPDATE Inventory as I
SET quantity = quantity + amount

WHERE I.itemID = itemNo;

RETURN
SELECT I.itemName, I.quantity

FROM Inventory as I
WHERE I.itemID = itemNo;

END

/}'VBP&\:

v wV DB2 7F}]bz7<'V/},}KpDTb,b)}]bz79|(

DB2"DB2 z/OS® fT0 DB2 System i® f}]b

v T SQL od4PDJH'V

v TdkN}Mj?r[//}5X5DN}'V

v P'X+/}_-`kAT/}xP}CDi/

v b?/}'VZvp/}SwC(kT?;Pr?v54P).df"Pd5

C'If19C53(e/},r4(C'(e/}#IT+/}5V* SQL /}r

b?/}#SQL /}ITG`kM/}rZ*M/}#Z*M/}DT\*_Z`kM

/},+GZ*M/};\4P SQL PL oTS/#kND CREATE FUNCTION o

d,TKb|`E"#

}L:j?/}: j?/}G;VkT?ij?N}(;vr`v)5X%;j?5

D/}#j?/}>}|( LENGTH /}M SUBSTR /}#2IT4(j?/}T

kT/}dkN}4P4SD}'Fc#ITZ SQL odDNNP'mo=(}gi

/Pmr FROM Sd)P}Cj?/}#

&\

v ZCj?/}DT\OQ#

v ZCj?/}_P?`M/Xw#

v zITZNN'Vmo=D;C9C SQL od4}Cj?/}#
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v _-+w*}CCj?/}D SQL odDiI?VZ~qwO4P#

v j? UDF DdvITI}CC/}Dod1S9C#

v Z=JP9Cj? UDF PzZa_{ei/T\#+j?/}&CZ~qw

OD;ir!P1,C/}ITd1}Kw,SxTXk5X=M'zDP

}xP^F#

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

,#

^F

v y]hF,|G;5X%;j?5#

v Zj?/}P,;'VBq\m#^(Zj?/}eP4Pd5MXv#

v ^(Sj?/}5Xa{/#

v Z%;Vx}]bP,C'(eDb?j? UDF IT|, SQL od#b)

odITSmPA!}],+^(^DmPD}]#

v Z`Vx}]b73P,C'(eDj? UDF ;\|, SQL od#

v kND:PXj?/}D^F#

#{C(

v Z SQL odP&mV{.#

v Z SQL odP4Py>cuKc#

v IT4(C'(ej?/}T)9ZCj?/}DVP/O#}g,(}+

VPDZCj?/}kd{_-dO9C,IT4(4SD}'/}#

\'VD5V

v P45V

v b?5V

– kNDZ 193D:CZb?}L*"D'V API M`LoTHO;wb#

}L:P/}: P/}G;\kC'(eDa9/`MdO9CD/},TZ?vI

;vr`vj?N}iID/O,K/}5X%;P#;\+P/}Cwd;/}

(+a9/`MDtT3dAPPDZC}]`M5)#P/};\T@"==9Cr

_Zis}]`MDOBDb?D SQL odP9C#

&\

v Jmz+a9/`MtT3d=IZC}]`M5iIDP#

^F

v ;\T@"==9Cr_ZC'(eDa9/`MDOBDb?D SQL od

P9C#

v kND“PXP/}D^F”wb#

#{C(

9a9/`MtTZi/rYwPICJ#}g,<G{*“manager”DC'

(eDa9/}]`M,K`M)9m;va9/`M person "R,1|,K

1tTT0-myXPDtT#g{*Zi/P}Cb)5,G4IT4(;

vP/}+tT5*;*;PIT;}CD5#

\'VD5V

v SQL 5V
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}L:m/}: m/}GCZI;vr`vN}iID/OD/},|r}C|D

SQL od5X;vm#;\Z SELECT odD FROM SdP}Cm/}#m/}y

5XDmITNk,S"ViYw"UNION .`D/OYwT0NNIT&CZ;AS

<DYw#

&\

v 5X;i}]5TxP&m#

v ITw* SQL i/DiI?V;}C#

v ITxPYw53wC"SD~A!}]uA(}xgCJ%;Vx}]b

PD}]#

v m/}wCDa{ITI}CCm/}D SQL od1SCJ#

v SQL m/}ITb0G)^D SQL m}]D SQL od#b?m/};\

b0 SQL od#

v TZ%;m/}}C,IT`NT|z==wCm/}"9C]fxZb)

wC.d,$4,#

^F

v ZC'(eDm/}P,;'VBq\m#;\Zm UDF P4Pd5MX

v#

v ^(Sm/}5Xa{/#

v "G*%;wCxhF#

v ;\Zi/D FROM SdP}Cm/}#

v C'(eDb?m/}ITA! SQL }],+;\^D SQL }]#w*f

z,IT9C SQL m/}4|,G)^D SQL }]D SQL od#

v kND“PXm/}D^F”wb#

#{C(

v b04S+#CDSi/#

v a)GX5}]DmSZ#}g,C'(eDb?m/}ITA!gSmq

"zI5m,zIT+C5m1Sek=mP,2ITZi/P"41SC

JC5m#

\'VD5V

v SQL 5V

v b?5V

}L:=(

=(9z\;CJa9/`MtTT0*a9/`M(e=SDP*#a9/`MG

C'(e}]`M,||,;vr`v8(DtT(?vtT<_P}]`M)#tT

GCZhv`M5}DXT#}g,/ON4IT_PQ({xjPm.`DtT#

(#,*a9/`M5V=(Tm>TCa9/`MDtT4PDYw#TZ8NN

4xT,=(ITFcCN4De}#=(2mj?/}DyP&\#

&\

v \;CJa9/`MtT

v \;hCa9/`MtT
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v \;4(Ta9/`MtT4PDYw"5X/}5

v Twe`MD/,`MtP

^F

v ;\5Xj?5

v ;\ka9/`MdO9C

v ;\T`MmwC

#{C(

v 4(Ta9/`M4PDYw

v b0a9/`M

\'VD5V

;P53(eD=(#C'IT*VPDC'(eDa9/`M4(C'(e

D=(#IT9CBPdP;V5V45V=(:

v Z 183D:SQL }L5V;

v Z 183D:b?}L5V;:C"C++"Java"C#(9C OLE API)M Visual

Basic(9C OLE API)

SQL =(WZ5V,+(#ka9/`M;phF#b?=(a)KTin_-5VD

|s'V,"JmC'9Cd2.D`LoT4*"=(_-#

}L&\`MHO

Kb}L"/}T0=(.dDnpPzZ7(9(zT:D}L1*5VD&\`

M,"RPzZ7(ZN&T0gN}CVP}L#bITZ!zD1dM$w,T

07#zIT+}LD&\MT\"SA+B#

Z 93D:}L:}L;"Z 103D:}L:/};T0Z 133D:}L:=(;

Zwv=f<fZnp#BmhvKb)np:
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m 2. }L&\`MHO

Xw }L /} =(

(;&\XwM5C&CL

r
v 'VT_-M SQL odx

Pb0#

v d1M'z&CLr"}

L"%"wT0/,4O

odDS}L)9#

v (}4PT}LxP}C

D CALL od4wC}

L#

v 'V6WD}LwC

v 'V]i}LwC

v Tdk"dvT0dk/d

vN}DN}'V

v T SQL od4PDc:'

V

v IT5X;vr`va{

/

v #fcMBqXF

v 'VT_-M SQL odx

Pb0#

v /}Gdk}]5/Ma

{5/.dDX5#

v /}9z\;)9M(F

SQL#

v S SQL od*X(}gi

/Pmr FROM Sd)P

wC/}#

v T SQL od4PDJH'

V#

v TdkN}Mj?r[/

/}5X5DN}'V#

v b?/}'V9C]fx

Zvp/}SwC(kT

?;Pr?v54P).

df"Pd5#

v P'X+/}_-`kA

T/}xP}CDi/#

v 'VT_-M SQL odx

Pb0#

v a);)=(TJmzC

Ja9/`MtT,T0

(ea9/`MDd{P

*#

v \;CJa9/`Mt

T#

v \;hCa9/`Mt

T#

v \;Za9/`MtTO

4(Yw,;s5X/}

5#

}LD&\S`M v ;JC v j?/}

v [//}

v P/}

v m/}

v ;JC

wCSZ v (}4PT}LxP}C

D CALL od4jIw

C#

v ;*'V CALL od,M

'V}LwC#

v }KZpD;C.b,9

ITZ SQL odDPi/

Pm"mo=r_Z

SELECT odD FROM S

dPjIwC#

v Z}Ck=(`X*Da

9/`MD SQL odPj

IwC#

_PK`MDNN53(e

}Lp?
v P,\`#

v kND SQL N<Tq!5

3(e}LDPm#

v P,\`#

v kND SQL N<Tq!5

3(e/}DPm#

v ;P

'VDC'(e}L5V v SQL

v b?

– C/C++(xP6k=

SQL r CLI API w

C)

– COBOL

– Java(JDBC)

– Java(SQLJ)

– .NET CLR

– O L E:V i s u a l

Basic"Visual C++

v SQL

v b?

– C/C++

– Java(JDBC)

– Java(SQLJ)

– .NET CLR

– O L E D B:V i s u a l

Basic"Visual C++(v

^Zm/})

v SQL

v b?

– C

– C++
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m 2. }L&\`MHO (x)

Xw }L /} =(

6WwC'V v G v q#;x,akTdk/

PD?v5X4wC/

},;s9C]fx4f

"Pd5#

v q

T\ v g{}L_-_'RIC

KnQ5y,G4T\<

C#

v g{}L_-_'RIC

KnQ5y,G4T\<

C#

v g{_-;i/}],x

;^D}],G4T\_

Z_-OH[D}L#

v T\<C

IF2T v _HIF2

v g{9C SQL 5V,G4

IF2TXp?#

v wV`LoT<'V 32 ;

M 64 ;b?}L

v _HIF2

v g{9C SQL 5V,G4

IF2TXp?#

v wV`LoT<'V 32 ;

M 64 ;b?}L

v _HIF2

%YwT v }LITwCd{}L,

"RIT|,T/}(d

SQL CJ6p!ZrHZ

}LD SQL CJ6p)x

PwCD SQL od#

v /}IT|,Td{/}

xPwCD SQL od,"

RITwC}L(d SQL

CJ6p!ZrHZ/}

D SQL CJ6p)#

v =(ITwC/}(d

SQL CJ6p!ZrHZ

=(D SQL CJ6p)#

v =(;\wC}Lrd{

=(

^F v m/};\5XXkZ

S E L E C T oddvD

FROM SdPxP}CD

%;m}C#

(#,}LD&\XwM&C7(&C9CD}L`M#;x,T\T0'VD}L

5V2Z7(&C9CD}L`M1p=X*wC#

7(*9CD}L&\`M

}L"/}M=(a)K;,D&\}LM&\'V#7(*9Cr5VD}L`M

+7(zITS24;CT0gN}CMwC}L&\,+0lzIT9CD}L5

V,"RIT0l}L\;|,D&\`M#Z*<5V}L.0,7(DV}L`

MnJOZzDh*PzZZ!1dT0uY+4I\Dl[#

DAXZ}LD&\`MDZ],TKbdXw#

*7(G9C}L"/}9G=(,k4PBPYw:

1. 7(*C}Lb0D&\"*SPwC}LDSZT0*9CD}L5V#

v kNDTBwb:

– Z 143D:}L&\`MHO;

T7(D)&\}L`M'Vb)hs#

2. 7(*|(Z}LPD SQL od#

v kNDTBwb:
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– Z 293D:ITZ}LP4PD SQL od;

v 7(D)&\}L'V4PyhD SQL od#

3. g{C}L+;|,;vr`vi/,G4k<G9C SQL /}#ZbVivB,

SQL /}DT\OQ,bGr*,-}`kD/}Q+}C|GD SQL od1S

ek=dP,x}L4G%@xP`kMwCD#

4. 7(+4Gqh*)9C}LD&\T|(m;}L`MD&\(}g,k/}`

H,}L'V|` SQL od,"R(#'V|` SQL &\)#*K\b+4Xk

+/}XB`4*}L,VZk<G5V}L#

(#,&\hsM SQL hsGz!q*5VD}LD&\`MD/z#+G,Z3)

ivB,IT4(_P;,&\`M+_-H,D}L#}g,IT+s`}5X%

;a{/Dy>}LXB`4*m/}#mb,9IT=cX+;P;vdvN}D

y>}LXB`4*j?/}#

Z7(y*9CD}LD&\`M.s,zI\#{Kb|`PX}L5VDE"r

_#{7(*9CD}L5V#

}LD5V

zIT(}`V==45V}L#5JO,}L5VG}LDWcN=,||,C}

L;wC1KPD_-#Kb;,D\'V}L5VITozzmb}LD$w=

=,"ITozz7(5VC'(eD}L1&C!qD}L5V#

ICD}L5V|(:

v ZC}L

v P4}L

v SQL }L

v b?}L

53(eD}LITw*ZC}L"SQL }Lrb?}L5V#+G,|GD5VZ>

JOTC';IS,"R(#kC';s`X#

C'(eD}LITw*P4}L"SQL }Lrb?}L5V#

?V5VDXww;`,,"Ra<Br`rYD&\'V#Zv(ICX(D5V

.0,nC(}DAPX?V5VDZ]T0TBwb4i4k?V5V`X*D\

'V&\T0^F:

v Z 223D:}L5VHO;

<CXmb}L5VITozzwv<CD5Vv_,"ITozzwTVPD}L

T0TdxPJOoO#

ZC}L5V

ZC}LQZC= DB2 }]b\mwDzkP#b)}L|,}]bzkyLPD_

-,rK_P?`M/MT\ElXw#b)}L|,Z SYSIBM #=P#ZCj?

/}M[//}D;)>}G:

v ZCj?/}:+"-"*"/"substr"concat"length"char"decimal M days

v ZC[//}:avg"count"min"max"stdev"sum M variance

Z 2 B }LEv 17



ZC/}CZ4Ps`}#CD?F`M*;"V{.&mMcu&\#zITZ SQL

odP"49Cb)/}#*q!ICDZC/}DPm,kND6SQL N<7#

P4}L5V

9CP4}L5V45VD}LG;v4Fd{/}(F*}LD4/})DoeD

}L#10,;\+j?M[//}CwP4/}#ZJm%5`MP!qXLPd

4`MDoe=f,P4/}XpPC#P4/}>JOG/}DXbN= SQL 5V#

SQL }L5V
SQL }L5V;|, SQL od#SQL }L5VDXwGT}L_-xP(eD SQL

od<|(ZC4Z}]bP4(}LD CREATE odP#r* SQL }LDo(r

%,yT SQL }LITr%l]X5V,"RIZk DB2 X5\P,rKT\<C#

SQL }LoT(SQL PL)Gy> SQL DoT)9,y> SQL |,IC4T SQL 5

V`L_-DodMoT*X#SQL PL |,;iod,C4ywd?Mu~&mLr

(DECLARE od)T+53xd?(35od),T0C45V}L_-(XFo

d),}g IF"WHILE"FOR"GOTO"LOOP M SIGNAL H#IT9C SQL M SQL

PL 44( SQL }L"/}"%"wT04O SQL od#SQL }LM/}T0 SQL

+Vd?"C'(eDu~M}]`MIT;pi`=#i#

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{Fk

b?zk&CLr.dDX*I CREATE odP8(D EXTERNAL SdFO#

zIT9CNN\'VDb?}L`LoT4`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&#

CZxPb?}L*"D\'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
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– C

– C++

– COBOL(;'V}L)

v JDBC

– Java

v OLE

– Visual Basic

– Visual C++

– NNd{'VK API D`LoT#

v OLE DB(;'Vm/})

– NN'VK API D`LoT#

v SQLJ

– Java

CZb?}L*"D'V API M`LoTHO: Z*<5Vb?}L.0,Xk<

GwV'VDb?}L&CLr`LSZ(API)M`LoTDXwk^F#b+7#

zS*<M!q}7D5V,T0zyhD}L&\GICD#

m 3. 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)*

XJm+XFw

_-CZ SQL

YwMi/#

v G#C#

v SQL }LDT\

_Z J a v a }

L#

v SQL }LDT\

`1Z9C

NOT FENCED

Sd44(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 3. 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 3. 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

#UYwDX

F#b+a_I

?T,C;v

Java }LDzk

\Qp&}Z,

;xLPKPD

m;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

#UYw#

.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#gKE\

C CLR }L2

+KP,r*|

G+Z}]b\

mwb?D%@

db2fmp xLP

KP#

v 4a)NNE

"#

v kND “ . N E T

CLR }L^F”

wb#
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m 3. 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 O L E

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)_,;

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)_&xPs

5,rKuY

DB2 yXk&m

DP}##IT

DxT\#

v 4a)NNE

"#

v 4a)NNE

"#

v OLE DB ;\C

44(C'(e

Dm/}#

}L5VHO

Kb'V}L5V.dDnpPzZ7(9(zT:D}L1*9CD}L5V#b

ITZ!zD1dM$w,T07#zIT+}LD&\MT\"SA+B#

ZC"P4"SQL T0b?}L5VZwv=f<fZnp#BmhvKb)np:
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m 4. }L5VHO

Xw ZC P4 SQL b?

&\M9C v T\G#_,r*

|GD_-G}]

b\mwzkD>

z_-#

v m`#C?F`M

*;"V{.Yw

T0cuZC/}

<;Z SYSIBM #

=P#

v CZa)ZC/}

&\Dy>)9#

v SQL M SQL PL a

)_6`LoT'

V,9}L_-5

Vr%l]#

v CZ(}IT4P

SQL oTD|4S

/}4)9ZC/

}/#

v *"_IT9C{

G!qD'V`L

oT4`4_-#

v IT5V4S_

-#

v 1S'Vb?Yw

(Z}]bb?p

wCDYw)#bI

T|(A/4~qw

D~53"wC~

qwOD&CLr

rE>T0"v

SQL"P4rZC5

V;'VD SQL o

d#

Gq+5V9(=}]

b\mwzk?
v G v q v q v q

IT_PK5VD'V

&\}L`M
v ;JC v /}

– j?/}

– [//}

v }L

v /}

v =(

v }L

v /}

v =(

'VD SQL od v ;JC v ;JC v ITZ}LP4P

s`} SQL od,

dP|(yP SQL

PL od#

v kND“ITZ}L

P4PD SQL od

”wb#

v ITZ}LP4P

m` SQL od,d

P|( SQL PL o

dS/#

v kND“ITZ}L

P4PD SQL od

”wb#

T\ v G#l v (#,kZC/}

YH`1#

v T\G#_(g{

P'X`4 SQL"

?w}]bYw`

Z`L_-T0I

C SQL }LnQ5

y)#

v kND“SQL }Ln

Q5y”wb#

v T\G#_(g{

P'X`4`L_

-T0ICb?}

LnQ5y)#

v kND“b?}Ln

Q5y”wb#

IF2T v ;JC v ITaIXZd{

DB2 }]bP>}

MXB4(P4/

}#

v ITZd{}]b

PaIX>}MX

B4( SQL /}#

v ITZd{}]b

P>}MXB4(

b?/},+GX

k!D7#73G

f]D,RXhD

'Vm~GIC

D#

v kND“?pb?}

L”wb#
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m 4. }L5VHO (x)

Xw ZC P4 SQL b?

%YwT v ;JC v ;*IT}CZC

/},MIT}C

P4/}#P4/

}^(wCd{/

}#

v ITZ SQL odD

m`?~P}C

SQL }L#SQL }

LITwCd{

SQL Mb?}L,

0aGb?}LD

SQL CJ6pHZ

r!Z SQL }LD

SQL CJ6p#

v b?}LITwC

b?}LMd{

SQL }L,0aG

SQL }LD SQL C

J6pHZr!Z

b?}LD SQL C

J6p#

(#,}LD&\XwM&C7(&C9CD}L`M#;x,T\T0'VD}L

5V2Z7(&C9CD}L`M1p=X*wC#

7(*9CD}L5V

!q9Cr4(_PZC"P4"SQL 9Gb?}L5VD}L+0lC}L\;a)

D&\"C}LDT\T0"z*sxPwTDKP1JbDI\T#

?1PI\D1r,g{fZ\;a)zyh'VD53(eD}L,k9CC}

L#z&C!I\9CVPDZC}L#g{yhD&\kVPZC/}D&\G#

`F,k<G4(;v)9CZC/}DP4/}#

g{Xk4(}L,kq-TB}L#Z}VnkXxP}LhF.07(y*9C

D}L5VAXX*#

*Z4(}L17(G9CP4"SQL 9Gb?}L5V,k4PTBYw:

1. 7(GG*4(}L"/}9G=(#Z*"}L1,b<UGz4PDZ;=#

"R,7(C}L`My'VD5V#kND:

v Z 143D:}L&\`MHO;

2. 7(*|(Z}LPD SQL od#*Z}LP4PD SQL od/OI\a^Fz

T}L5VD!q#kND:

v Z 353D:7(ITZ}LP4PD SQL od;

3. 7(}L_-GVZ9G+4XkCJ$tZ}]bb?D}]"D~r&CL

r#}]"D~r&CLrI\$tZ}]b~qwDD~53P,2I\$tZ

ICDxgP#

v g{}L_-XkCJ}]bb?D5e,G4Xk9Cb?}L5V#

4. 7(*|(Z}LPDi/}?k}Lw_-?DTH#

v g{}L_-w*|,}Lw_-,x|,Di/G#Y,k4(b?}L#

v g{}L_-|,m`i/MY?}Lw_-,k4( SQL }L#
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}LC(

IT9C}L4bv}]b\9hF&"}]b\m1T0&CLr*"_HyfY

Dm`#{Jb#}LITozDx&CLrDa9",$T0T\#BfPvKz

IT9C}LD;)=8>}:

v 9C}L4\m}]b

v 9CC'(e/}4)9 SQL /}'V

v 9C}LMd{ SQL &\4sF}]|D

9C53(eD}L4\m}]b

Z}kIw74P\m&\D53(e}Ls,(}&CLr4\m}]bGIPD

RdC|]W#Sf> 8.1 *<,DB2 Z SYSPROC"SYSFUN M SYSTOOLS #=

Pa);i53(e}LM/},If19Cb)#=44P\mNq,dP|((

} SQL SZ4P DB2 |n"^DdCN}"Lr|\mT0klU`XDNqH#

g{z*s&CLr4P\mNq,h*(} SQL SZ4CJ\mNqDa{(Tc

}K"Er"^Dr4Cm;vi/PDa{)T0;k4(%@D}L44PKY

w,G4IT!q9C53(eD\m}L#

S DB2 Linux® f"UNIX® fM Windows® ff> 9.1 *<,a)KBD53(e\

m}L ADMIN_CMD#|km`d{53(e}L;pa)[O\m'V#

ADMIN_CMD,CZ(} SQL SZ4wC DB2 |n

Sf> 9.1 *<,a)BD53(e\m}L ADMIN_CMD,ICz(} SQL

SZ4P DB2 |n#>JO,K}LJmz+ DB2 |n(w*Td?)T0

`&Dj>M5w*V{.N}4+k#}La4P|, DB2 |nDV{.,

;sTmqrj?q=5Xa{,b)a{ICw|si/rYwD;?V#

K&\9`4\mT}]b&CLr;xgK]W#

53(eD\m}L

d{53(e}L>}|(:

SNAPSHOT_TABLE"HEALTH_DB_HI"SNAPSHOT_FILEW T0

REBIND_ROUTINE_PACKAGE#ITS CLP rS}]b&CLrP'VwC

8(}LDNN;C,9Cb)0m`d{53(e}L#

;*+ SYSPROC #={FM SYSFUN #={F|(Z CURRENT PATH 5

P(1!ivB,b)#={FG|(ZC5P),MIT9C ADMIN_CMD

}LT0d{53(e}L#

*q!PXgN9C53(e}LD>},kNDX(Z53(e}LDN<

D5#

9CC'(e/}4)9 SQL /}'V

g{;PNN53(e/}b0KzyhD_-,G4zIT4(T:DC'(e/

}#C'(e/}G;V\CD)9y> SQL /}/D=(#^[zr;iC'Gh

*;v/}45V4SD}'+="X(DV{.&m9GT54P3Voed;,

<IT=cX4(_T\D SQL /}4jIKNq,"R,zITq}CNNVPZ

C SQL /}Gy}CC/}#
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}g,Y(C'h*;v/}+;VuR%;D5*;*m;uR%;D5#53(

eD}L/4a)byD/}#+G,zIT+K/}4(*C'(eD SQL j?/

}#;)4(K/}.s,MITZ SQL odPNN'Vj?/}D;C}CK/}#

m;vC'I\h*|4SD/},4,?1TmPX(DPxP|D1,C/}"

M;bgSJ~#53(eD}L/4a)byD/}#+G,zIT9C C `LoT

5V+K/}4(*C'(eDb?}L#;)4(K}L,MITZNN'V}L

D;C}CK}L,|(S%"wP}CK}L#

b)>}5wzIT=cX(}4(C'(eD}L4)9 SQL oT#

9C SQL m/}xPsF

T`S}]bC'ywDm}]CJMm}]^DPK$D}]b\m1,IT(}

4(M9CI^D SQL }]D SQL m/}4sFmODBq#

NNb04PL5Nq(}g|B01DvKE")D SQL odDm/},<ITm

b|( SQL od,b)odaZ%@DmP,G<wCC/}DC'ywDmCJr

^DDj8E"#uAIT`4 SQL m/},Tc|5Xm/}weyCJr^DD

mPa{/#IT+5XDPa{/ekMf"A%@Dm,w*Tmyw|DDz

7G<#

PX4(M"a SQL m/}1yhDX(Pm,kNDBPod:

v CREATE FUNCTION(SQL j?"mrP)od

SQL m/}D(e_2XkP(KP SQL m/}weyb0D SQL od#kND?

vb0D SQL odyhDX(Pm#*+mD INSERT"UPDATE M DELETE X(

ZhxC',kNDBPod:

v GRANT(m"S<rGFX()od

SQL m/}yCJDmXkfZZ SQL m/}wC.0#

>} 1:9C SQL m/}4sFm}]CJ

K/}CJdkTd? deptno y8(D?EPyP01D=.}]#|2aZ

sFm audit_table PG<wCC/}DC'j6"SPA!DmD{F"y

CJE"DhvT0101d#k"b,Cm/}G9CX|V MODIFIES

SQL DATA 4(,r*||,a^D SQL }]D INSERT od#

CREATE FUNCTION sal_by_dept (deptno CHAR(3))
RETURNS TABLE (lastname VARCHAR(10),

firstname VARCHAR(10),
salary INTEGER)

LANGUAGE SQL
MODIFIES SQL DATA
NO EXTERNAL ACTION
NOT DETERMINISTIC
BEGIN ATOMIC

INSERT INTO audit_table(user, table, action, time)
VALUES (USER,

'EMPLOYEE',
'Read employee salaries in department: ' || deptno,
CURRENT_TIMESTAMP);

RETURN
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SELECT lastname, firstname, salary
FROM employee as E

WHERE E.dept = deptno;
END

>} 2:9C SQL m/}sFm}]|B

K/}a|B updEmpNum y8(01D=.(|BpnI amount 8(),"

R2aZsFm audit_table PG<wC}LDC'"y^DmD{FT0C

'yw^DD`M#Z FROM SdP}C}]|Dod(K&G UPDATE o

d)D SELECT odC45Xy|BDP5#k"b,Cm/}G9CX|V

MODIFIES SQL DATA 4(,r*||, INSERT odT0T}]|Dod

UPDATE xP}CD SELECT od#

CREATE FUNCTION update_salary(updEmpNum CHAR(4), amount INTEGER)
RETURNS TABLE (emp_lastname VARCHAR(10),

emp_firstname VARCHAR(10),
newSalary INTEGER)

LANGUAGE SQL
MODIFIES SQL DATA
NO EXTERNAL ACTION
NOT DETERMINISTIC
BEGIN ATOMIC

INSERT INTO audit_table(user, table, action, time)
VALUES (USER,

'EMPLOYEE',
'Update emp salary. Values: '

|| updEmpNum || ' ' || char(amount),
CURRENT_TIMESTAMP);

RETURN
SELECT lastname, firstname, salary

FROM FINAL TABLE(UPDATE employee
SET salary = salary + amount
WHERE employee.empnum = updEmpNum);

END

>} 3:wCCZsFBqD SQL m/}

BPT>C'gNwC}LT|B01D=.(|Bpn* 500 U*):

SELECT emp_lastname, emp_firstname, newsalary
FROM TABLE(update_salary(CHAR('1136'), 500)) AS T

y5Xa{/|,01DUO"{VT0|BsD=.#K/}DwC_+;

*@ywDsFG<#

EMP_LASTNAME EMP_FIRSTNAME NEWSALARY
------------ ------------- -----------
JONES GWYNETH 90500

sFma|,gBy>DBG<:

USER TABLE ACTION TIME
-------- ---------- ----------------------------------- --------------------------
MBROOKS EMPLOYEE Update emp salary. Values: 1136 500 2003-07-24-21.01.38.459255

>} 4:lw SQL m/}wePy^DDP

K/}a|B01`E EMPNUM y8(01D=.(|BpnI amount 8

(),;s+y^DPDu<55XxwC_#>>}{CZ FROM SdP}

C}]|DodD SELECT od#ZKodD FROM SdP8( OLD

TABLE ajGBPYw:Sw* UPDATE od?jDm employee 5Xu<

P}]#9C FINAL TABLE !z OLD TABLE ajGBPYw:5X|B

m employee sDP5#
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CREATE FUNCTION update_salary (updEmpNum CHAR(4), amount DOUBLE)
RETURNS TABLE (empnum CHAR(4),

emp_lastname VARCHAR(10),
emp_firstname VARCHAR(10),
dept CHAR(4),
newsalary integer)

LANGUAGE SQL
MODIFIES SQL DATA
NO EXTERNAL ACTION
DETERMINISTIC
BEGIN ATOMIC

RETURN
SELECT empnum, lastname, firstname, dept, salary

FROM OLD TABLE(UPDATE employee
SET salary = salary + amount

WHERE employee.empnum = updEmpNum);
END

CZ*"}LD$_

IT9CwV*"73M$_4*"}LM/}#Zb)$_P,P)Gf DB2 }]

b Linux f"UNIX fM Windows fa),xP)G#C/I*"73PD/Ii~#

IT9C<NMG<Ngfk$_4*"}LM/}#

BP<NC'gf(GUI)$_f DB2 a),ICZZ DB2 }]b~qwP*"}

L:

v IBM® Data Studio

BP|nPgff DB2 a),ICZZ DB2 }]b~qwP*"}L:

v DB2 |nP&mw(DB2 CLP)

tI IBM m~z7a)CZZ DB2 }]b~qwP*"}LD<N$_,|(+;

^Z:

v IBM V<=3;wTw

v IBM Optim™ Development Studio

v IBM Rational® Application Developer

v IBM Rational Web Developer

v IBM WebSphere® Studio

tI*E=4zkm~z7a)CZZ DB2 }]b~qwP*"}LD<N$_,|

(+;^Z:

v CZ Eclipse r\D DB2 Web $_

IT9C3) DB2 &\4mS<N$_'V,TSd{)&La)Dm~P*"}L,

dP|(:

v IBM DB2 Development Add-In for Microsoft Visual Studio .NET 1.2

IBM Data Studio }L*"'V
IBM Data Studio a)WZ9CD*"7344("9("wT"bTT0?pf"}

L#IBM Data Studio a)<N$_,ICzE[Zf"}L_-,xGP`ZPXz
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Iy> CREATE od"9(T0Z DB2 ~qwO20f"}LD8Z,Sxr/K

4(}LD}L#Kb,zITZ;vYw53O*"f"}L,;sZm;v~q

wYw53O9(b)f"}L#

IBM Data Studio G;v'VlY*"D<N&CLr#zIT9CC&CLr44P

BPNq:

v 4(BDf"}L#

v Z>XM6L DB2 ~qwO9(f"}L#

v ^DMX(VPf"}L#

v bTMwTQ20f"}LD4P#

IBM Data Studio JmzZn?P\m$w#?v IBM Data Studio n?<a#fkX

(}]bD,S,}gk DB2 z/OS f~qwD,S#Kb,zIT4(}KwTT>

?v}]bOf"}LDS/#r*BDrVP Data Studio n?1,zIT}Kf"

}L,Ty]{F"#="oTr/Oj64i4f"}L(CZ DB2 z/OS f~q

w)#

PX IBM Data Studio D|`E",kCJ IDM E"PD:http://publib.boulder.ibm.com/

infocenter/idm/v2r2/index.jsp

ITZ}LP4PD SQL od

\qZ}LPI&4P SQL od!vZGqzcX(Hvu~D^FM<x#;x,

ITZ}LP4Pm` SQL od#

g{odwC}L,G4CodDP' SQL }]CJ6p*BP=v6pPDO_6

p:

v BmPodD SQL }]CJ6p#

v 4(}L18(D}L SQL }]CJ6p#

}g,CALL od_P SQL }]CJ6p CONTAINS SQL#;x,g{wC(e*

READS SQL DATA Df"}L,G4 CALL odDP' SQL }]CJ6p*

READS SQL DATA#

BmPvKyP'VD SQL od(dP|( SQL PL XFod),"j6GqITZ

wV`MD}LP4P?v SQL od#TZZ;PPyPvD?v SQL od,?v

srP<aT>;v X T8>CodGqITZ}LP4P#ns;Pj6JmI&4

PodyhDnM SQL CJ6p#}GZE"PmP5w,qrI2,r/,X4P

yP SQL od#

m 5. ITZ}LP4PD SQL od

SQL od

IZ4O SQL(`
kM)odP4P

(1)

IZ4O SQL(Z
*M)odP4P

(2)
IZb?}LP4

P

IZb?/}P4

P

nMDXh SQL
}]CJ6p

ALLOCATE CUR-

SOR

X X X MODIFIES SQL

DATA
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m 5. ITZ}LP4PD SQL od (x)

SQL od

IZ4O SQL(`
kM)odP4P

(1)

IZ4O SQL(Z
*M)odP4P

(2)
IZb?}LP4

P

IZb?/}P4

P

nMDXh SQL
}]CJ6p

A L T E R

{BUFFERPOOL,

DATABASE PAR-

TITION GROUP,

F U N C T I O N ,

METHOD, NICK-

NAME, PROCE-

D U R E ,

S E Q U E N C E ,

SERVER, TABLE,

T A B L E S P A C E ,

T Y P E , U S E R

MAPPING, VIEW}

X X MODIFIES SQL

DATA

A S S O C I A T E

LOCATORS

X

AUDIT X X MODIFIES SQL

DATA

BEGIN DECLARE

SECTION

X X NO SQL(3)

CALL X X X X R E A D S S Q L

DATA

CASE X X CONTAINS SQL

CLOSE X X X R E A D S S Q L

DATA

COMMENT ON X X X MODIFIES SQL

DATA

COMMIT X(6) X(6) MODIFIES SQL

DATA

4O SQL X X X X CONTAINS SQL

CONNECT(2)

30 *"C'(eD}L(SQL Mb?}L)



m 5. ITZ}LP4PD SQL od (x)

SQL od

IZ4O SQL(`
kM)odP4P

(1)

IZ4O SQL(Z
*M)odP4P

(2)
IZb?}LP4

P

IZb?/}P4

P

nMDXh SQL
}]CJ6p

CREATE {ALIAS,

B U F F E R P O O L ,

DATABASE PAR-

TITION GROUP,

DISTINCT TYPE,

E V E N T M O N I -

TOR, FUNCTION,

FUNCTION MAP-

PING, GLOBAL

T E M P O R A R Y

T A B L E ( 1 1 ) ,

INDEX(11), INDEX

E X T E N S I O N ,

METHOD, NICK-

NAME, PROCE-

DURE, SCHEMA,

S E Q U E N C E ,

SERVER, TABLE

( 1 1 ) ,

T A B L E S P A C E ,

T R A N S F O R M ,

TRIGGER, TYPE,

TYPE MAPPING,

USER MAPPING,

VIEW(11), WRAP-

PER }

X (8) X MODIFIES SQL

DATA

DECLARE CUR-

SOR

X X X NO SQL(3)

DECLARE TEM-

PORARY TABLE

X X X MODIFIES SQL

DATA

DELETE X X X X MODIFIES SQL

DATA

DESCRIBE(9) X X R E A D S S Q L

DATA

DISCONNECT(4)

DROP X(8) X X MODIFIES SQL

DATA

END DECLARE

SECTION

X X NO SQL(3)

EXECUTE X X X CONTAINS SQL(5)

EXECUTE IMME-

DIATE

X x X CONTAINS SQL(5)

EXPLAIN X X X MODIFIES SQL

DATA
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m 5. ITZ}LP4PD SQL od (x)

SQL od

IZ4O SQL(`
kM)odP4P

(1)

IZ4O SQL(Z
*M)odP4P

(2)
IZb?}LP4

P

IZb?/}P4

P

nMDXh SQL
}]CJ6p

FETCH X X X R E A D S S Q L

DATA

FREE LOCATOR X X CONTAINS SQL

FLUSH EVENT

MONITOR

X X MODIFIES SQL

DATA

F L U S H P A C K -

AGE CACHE

X X MODIFIES SQL

DATA

FOR X X R E A D S S Q L

DATA

FREE LOCATOR X X X CONTAINS SQL

GET DIAGNOS-

TICS

X X R E A D S S Q L

DATA

GOTO X X CONTAINS SQL

GRANT X X X MODIFIES SQL

DATA

IF X X CONTAINS SQL

INCLUDE X X NO SQL

INSERT X X X X MODIFIES SQL

DATA

ITERATE X X CONTAINS SQL

LEAVE X X CONTAINS SQL

LOCK TABLE X X X CONTAINS SQL

LOOP X X CONTAINS SQL

MERGE X X X X MODIFIES SQL

DATA

OPEN X X X R E A D S S Q L

DATA(7)

PREPARE X X X CONTAINS SQL

REFRESH TABLE X X MODIFIES SQL

DATA

RELEASE(4)

R E L E A S E

SAVEPOINT

X X X MODIFIES SQL

DATA

RENAME TABLE X X MODIFIES SQL

DATA

R E N A M E

TABLESPACE

X X MODIFIES SQL

DATA

REPEAT X X CONTAINS SQL

RESIGNAL X MODIFIES SQL

DATA

RETURN X CONTAINS SQL
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m 5. ITZ}LP4PD SQL od (x)

SQL od

IZ4O SQL(`
kM)odP4P

(1)

IZ4O SQL(Z
*M)odP4P

(2)
IZb?}LP4

P

IZb?/}P4

P

nMDXh SQL
}]CJ6p

REVOKE X X MODIFIES SQL

DATA

ROLLBACK(6) X X

ROLLBACK TO

SAVEPOINT

X X X MODIFIES SQL

DATA

SAVEPOINT X MODIFIES SQL

DATA

SELECT od X X X R E A D S S Q L

DATA

SELECT INTO X X(10) X(10) R E A D S S Q L

DATA(7)

S E T C O N N E C -

TION(4)

SET INTEGRITY X MODIFIES SQL

DATA

SET (CDfw X X X X CONTAINS SQL

SET d? X X CONTAINS SQL

SIGNAL X X MODIFIES SQL

DATA

TRANSFER OWN-

ERSHIP

X X MODIFIES SQL

DATA

TRUNCATE X X MODIFIES SQL

DATA

UPDATE X X X MODIFIES SQL

DATA

VALUES INTO X X X R E A D S S Q L

DATA

WHENEVER X X NO SQL(3)

WHILE X X

":

1. IT+4O SQL(`kM)odCw SQL }L"SQL /}M%"wDwe,r

Cw@"od#

2. IT+4O SQL(Z*M)odCw SQL /}"SQL =(M%"wDwe,r

Cw@"od#

3. d; NO SQL !nb6E^(8(NN SQL od,+4T;I4PDodST

^F#

4. NN}L4POBDP<;Jm,S\mod#

5. Kiv!vZy4PDod#Zz'DX( SQL CJ6pDOBDP,XkJm

kT EXECUTE od8(Dod#}g,g{z'D SQL CJ6p* READS

SQL DATA,G4od;\G INSERT"UPDATE r DELETE#
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6. ITZf"}LP9C COMMIT odM ROLLBACK od(;x TO SAVEPOINT

Sd),+;PZS&CLr1SXwCCf"}L,rS&CLr(}6WD

f"}LwCdSXwCCf"}L1,E\byv#g{f"}LDwC4P

fZNN%"w"/}"=(r-S4Ood,G4;JmT$w%*4P COM-

MIT r ROLLBACK#

7. g{z'D SQL CJ6p* READS SQL DATA,G4^(+NN SQL }]|

Dod6kA SELECT INTO od,2^(6kA OPEN ody}CDNj#

8. SQL }L;\Tw}"mT0S<"v CREATE M DROP od#

9. DESCRIBE SQL odDo(I\PpZ CLP DESCRIBE |nDo(#

10. v\6k= SQL }L'V#

11. ;\2,X4P SQL }LPy}CDod#

ms

Z 293Dm 5 8>GqJmZ;Py8(D SQL odZ_P8(D SQL }]CJ6

pD}LP4P#g{od,vC}]CJ6p,G4Z4P}L1a5Xms#

v g{Z(eK NO SQL }]CJ6pD}LPv=I4PD SQL od,G4+5

X SQLSTATE 38001#

v TZNNd{4POBD<;'VD SQL od,+5X SQLSTATE 38003 ms#

v TZ CONTAINS SQL OBD;JmDd{ SQL od,+5X SQLSTATE 38004#

v Z READS SQL DATA OBDP,+5X SQLSTATE 38002#

v Z4( SQL }LZd,k SQL }]CJ6p;%dDod+5X SQLSTATE 42985

ms#

}LPD SQL CJ6p
}L\;4P SQL odDLHIC}LD SQL CJ6p7(#}LD SQL CJ6

pIJmX(`M}L4PD SQL CJT0(eC}L19CD CREATE odPw

78(D^F7(#

SQL CJ6pgBy>:

v NO SQL

v CONTAINS SQL

v READS SQL

v MODIFIES SQL

K SQL CJ6pSdCZr}]b\mwa)XZodDE",T9}]b\mw\

;2+X4PCod"qCnQT\#

;,`MD}LD1!Mns SQL CJ6pgBy>:

m 6. }LD1!Mns SQL CJ6p

}L`M 1! SQL CJ6p JmDns SQL CJ6p

SQL }L MODIFIES SQL DATA MODIFIES SQL DATA

SQL /}(j?/}) READS SQL DATA READS SQL DATA

SQL /}(m/}) READS SQL DATA MODIFIES SQL DATA

b?}L MODIFIES SQL DATA MODIFIES SQL DATA
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m 6. }LD1!Mns SQL CJ6p (x)

}L`M 1! SQL CJ6p JmDns SQL CJ6p

b?/}(j?/}) READS SQL DATA READS SQL DATA

b?/}(m/}) READS SQL DATA READS SQL DATA

1}L CREATE od8(^FTn?DP' SQL CJSd1,}LDT\nQ#

Z}LD CREATE odP:

v g{w78( READS SQL DATA,G4C}LPDyP SQL od<^(^D}

]#

v g{w78( CONTAINS SQL DATA,G4C}LPDyP SQL od<^(^D

rA!}]#

v g{w78( NO SQL,G4C}L;\|,I4PD SQL od#

7(ITZ}LP4PD SQL od

ITZ}LP4Pm` SQL od,+"GIT4PyP SQL od#X( SQL od

Z}LPD4P!vZC}LD`M"C}LD5V"zTC}L8(Dns SQL C

J6pT0}L(e_MwC_DX(#

(}Z5V}L.07(ITZC}LP4PD SQL od,IT7#S;*<M}7

!q}L`MM5V#

*Z}LPI&X4P SQL od,XkzcBPHvu~:

v }LD SQL CJ6pXkJm4PX(D SQL od#

– Z}LD CREATE odP8(K}LD SQL CJ6p#

– 3) SQL CJ6pTZ3)`MD}LxT;\'V#kNDBP^F#

v }L(e_Xk_P4P SQL odyXhDX(#

– 6SQL N<7a)K4P?v\'VD SQL odyhDX(#

v ;Pd{%@D^Fa^FodD4P#

– kND6SQL N<7Tq!X(Zx( SQL odD^FPm#

BP^F+^FITZ}LP4PD SQL odD/O#XpG,b)^F+^FIT

TX(`MD}L8(D SQL CJ6p:

v ;\Tb?/}8( MODIFIES SQL DATA CJ6p#

v ;\T+S%"wPwCDb?}L8( MODIFIES SQL DATA CJ6p#

*7(ITZX(}LPwCD) SQL od,k4PTBYw:

1. 7(}LD SQL CJ6p#g{|GVP}L,kliH0C44(C}LD CRE-

ATE od#zI\QZ DDL P+ SQL CJ6pSdT=(e*BPdP;n:

NO SQL"CONTAINS SQL"READS SQL DATA r MODIFIES SQL DATA#g

{4T=8(K`Sd,G4}LD1!5T~===8(#

v TZ SQL }L,1!5G MODIFIES SQL DATA#

v TZ SQL /},1!5G MODIFIES SQL DATA#

v TZb?}L,1!5G MODIFIES SQL DATA#
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v TZb?/},1!5G READS SQL DATA#

2. kND“ITZ}LP4PD SQL od”wbPDm#k4{FiRzPK$D SQL

od#

3. liX(`MD}LM5VGq'VC SQL od#

4. i$4PCodyhD SQL CJ6pGqk}LD SQL CJ6p%d#

5. P8DANNC(5wrE",T7#;fZPXC SQL odD4PDd{^F#

g{8>ITZ}LP4PC SQL od,}L SQL CJ6pzcZ}LP4PCo

dDHvu~,"RyPd{Hvu~yzc,G4&C\;Z}LPI&X4PC

SQL od#

}LIF2T

}LIF2TG8?p}LD=cLH#IF2T|(Yw53f]T"KP173

f]T"m~f]T"wCSZf]T.`DrX,"|(PX'VZ}LP4P SQL

odDf]T.`Dd{}L5VrX#

g{*+}L?p=D73k}LD*"73";j+`,,G4}LIF2TAX

X*#(#,DB2 }LZYw53.d_HIF2,49Z;, DB2 }]bz7Mf

>.d`gK#Z*<*"}L.0,nC<G1ZDIF2TJb,TcnsLH

X5MTsh*xP5$DI\T#

BPwb|(PXI\a^F}LIF2TDrXDE":

v \'VD DB2 }]b Linux f"UNIX fM Windows f f>

v \'VD*"M`kwm~

v ITZ}LP4PD SQL od

v PX}LD^F

v ?p}L

}L%YwT

;,`MT0_P;,`L5VD}L.dD%YwT7#}LZ}]b53z|\

ZZITI*_HI4CD#i#IZzk#i(#I_P`L<uD;,Lr19

C;,`LoT5V,"R(#nC!I\X4CzkTuL*"1d"5MI>,

rK DB2 }Ly!a9hFI'VO_D}L%YwT.=#

}L%YwTDXwG,\;S}LP^lX}CMwCd{_P;,`MM5VD

}L,"R;PNN=S*s#DB2 }LD%YwTeVZBP=f:

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

– }g,C M'z&CLrITwC .NET +2oTKP1}L#

v ;v}LITwCm;v}L,xkC}LD}L`Mr5VoT^X#

– }g,Java }L(bG;V}L)ITwC SQL j?/}(bG9Cm;5Vo

TDm;V}L)#

v ZKPZ;nYw53OD DB2 M'zP,ITwCZKPZm;nYw53OD

}]b~qwP4(D}L#
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zIT(}wV`MD}L4zcX(&\hsMwV}L5V#T}L`MM5V

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

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

}LDT\

}LDT\\=wVrXD0l,dP|(}LD`MM5V"}LPD SQL od}"

}LP SQL D4SH"}LDN}v}"}L5VP_-D'JT0}LPDms&

mH#r*C'(#!q5V}LTDx&CLrDT\,yTXk+}LT\"S

A+B#

BmEvdP;)a0l}LT\D#frX,"Ra);)PXgN(}Dd?v

rX4Dx}LT\D(i#PX0lX(}L`MDT\rXD|`j8E",k

NDX(}L`MDT\Mw{wb#

m 7. T\"bBnM}LT\(i

T\"bBn T\(i

}L`M:}L"/}M=( v }L"/}M=(_P;,DC>,RZ;,D;Cx

P}C#r*|GD&\fZnp,yT\Q1SHO

dT\#

v (#,P1IT+}LXB`4*/}(XpGg{/

}5Xj?5R;i/}]),TKT"DxT\,;

x(#G(}r/5V SQL _-yhD SQL 4q!b

)f&#

v _P4Su</DC'(e/}IT{C]fx4f"

Z;NwCPyhDNN5,TcITZsxwCP9

Cb)5#

}L5V:53(erC'(e v TZH[D_-,ZC}LT\nQ,53(eD}L

N.,r*O.C'(eD}L,|Gk}]b}fD

X5*\P;)#

v g{`4DC'(e}L\v+Rq-BPnQ5y,

G4IT5VG#_DT\#

}L5V:SQL rb?}L5V v SQL }LO.b?}L|P',r* SQL }LGI DB2

}]b~qw1S4P#

v SQL }LO._-OH[Db?}L(#_P|_DT

\#

v TZr%_-,SQL /}T\kH[b?/}`1#

v TZ4S_-(}gh*OY SQL D}'c(MV{.

Yw/}),OCDw(G9CM6`LoT(}g C)

`4b?}L,r*byvT SQL 'VD@5TOM#

v kND}L5VHO,THO'VDb?}L`LoT

!nDXw(dP|(T\)#
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m 7. T\"bBnM}LT\(i (x)

T\"bBn T\(i

b?}L5V`LoT v kNDb?}L API M`LoTHO,THOzZ!qb

?}L5V1&C<GDT\Xw#

v Java(JDBC M SQLJ API)

– nCGZ8( FENCED NOT THREADSAFE SdDi

vB,4(fZs?ZfhsD Java }L#ITZ8

( FENCED THREADSAFE SdDivB4(fZ;

cZfhsD Java }L#

– TZ FENCED THREADSAFE Java }LwC,DB2 a

"T!qd Java Qs!cTKP}LD_L Java

FENCED ==xL#g{4\+sMQ9C_^FZd

T:DxL,G4a<B`_L Java db2fmp xL"z

“ J a v a Q;c ”ms#`H.B, F E N C E D

THREADSAFE }L_P|_DT\,r*|G2m8

v JVM#

v C M C++

– (#,C M C++ }LO.d{b?}L5VT0 SQL

}L_P|_DT\#

– *+T\"SA+B,&CT 32 ;q=(g{*+ C

M C++ }L?pA 32 ; DB2 5})M 64 ;q=

(g{*+ C M C++ }L?pA 64 ; DB2 5})

`k C M C++ }L#

v COBOL

– (#,COBOL DT\\C,+ COBOL ;G(iD}

L5V#

}LPD SQL od} v }L&C|,`v SQL od,qr}LwCD*z^(

o=T\I>'f#

v g{_-Xk4PtI}]bi/,&mPda{,;

snU5Xy&m}]DS/,G4C_-G}Lb0

DnQ_-#K`MD_->}*4S}]ZrT0h

*i/`X}]DsM|B#Z}]b~qwOjI_

:I SQL &m,;s;+O!D}]a{/+]XAw

C_#

}LP SQL odD4SH v OmDw(G+G#4SDi/|,Z}LP,Tc{

C}]b~qwD|sZfMT\\&#

v ;X#D SQL oddC}H4S#

}LPD2,r/, SQL 4P v (#,2, SQL O./, SQL _P|_DT\#}K

.b,Z}LP9C2, SQL 9G/, SQL ;fZN

Nd{np#

}LDN}v} v +N}v}u=nYITDx}LT\,r*ba+}

LM}LwCLr.dy+]D:ex}u=nY#
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m 7. T\"bBnM}LT\(i (x)

T\"bBn T\(i

}LN}D}]`M v zITZ}L(eP9C VARCHAR N}!z CHAR N

}4Dx}LDT\#9C VARCHAR }]`M!z

CHAR }]`MIT@9 DB2 Z+]N}.09CUq

4ndN},"RITuL(}xg+dN}yhD1

d?#

}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

{#

}LN}u</ v nCG<Uu</}LDdkN},XpGg{dk}

LN}5* null#TZ null 5}LN},IT+OLrU

D:ex(x;Gj{s!D:ex)+]A}L,b

yvITDxT\#

}LPDV?d?} v +}LPyywDV?d?}u=nY,IT+}LP

4PD SQL od}u=nY,SxDxT\#

v (#,?jG9C!I\YDd?#g{4Cd?;a

<Boel},G4IT4Cd?#

}LPV?d?Du</ v g{I\,G4OCDw(GZ%; SQL odPu</

`vV?d?,r*byvaZ!}LDOF SQL 4P

1d#

}Ly5XDa{/} v g{zITuY}Ly5XDa{/},G4ITDx

}LT\#

}Ly5XDa{/s! v 7#TZ}Ly5XD?va{/,Ta{xP(eD

i/a!I\`X}Ky5XDP}MP}#5X;X

*D}]Pr}]P;v^',xRa<B}LT\7

Q#

}LP_-D'J v MNN&CLr;y,4\C5VDc(a^F}LD

T\#xP}L`L1?jG!I\X_',"R!I

\&C#fDnQ`L5y(i#

v VvzD SQL,xR;*PI\,M+i/r/Ir%D

q=#(}9C CASE mo=!z CASE od,r+`

v SQL od[~*9C CASE mo=w**XD%;o

d,##IT5VK?D#
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m 7. T\"bBnM}LT\(i (x)

T\"bBn T\(i

}LDKP1==(FENCED r NOT FENCED Sdf6) NOT FENCED SdC(:

v (#,9C NOT FENCED Sd44(}L(b+9}L

k DB2 }]b\mwZ,;xLPKP),O.9C

FENCED Sd44(}L(b+9}LZ}fX7Udb

?DXb DB2 xLPKP)|I!#

v d;T NOT FENCED ==KP}L1ITZ{DxD}

LT\,+4@$}LPDC'zkI\abbXrq

bXY5}]brp5}]bXFa9#;PZzh*

+T\f&"SA+B,RO*}L2+1,E&C9

C NOT FENCED Sd#PX@@M:b+ C/C++ }L

"a* NOT FENCED DgUDE",kND}L2+

T#g{}L;;2+,;\Z}]b\mwDxLP

KP,kZ4(}L19C FENCED Sd#*K^F4

(MKPI\;2+Dzk,DB2 *sC'_PX(

CREATE_NOT_FENCED_ROUTINE E\4( NOT

FENCED }L#

v g{ZzKP NOT FENCED }L1"zl#U9,R}

LQ"a* NO SQL,G4}]b\mw+"TJ1DV

4Yw#;x,TZ4(e* NO SQL D}L,}]b

\mw+'\#

v g{ NOT FENCED }L9C GRAPHIC r DBCLOB }

],G4Xk9C WCHARTYPE NOCONVERT !n$

`k NOT FENCED }L#
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m 7. T\"bBnM}LT\(i (x)

T\"bBn T\(i

}LDKP1==(FENCED r NOT FENCED Sdf6) FENCED THREADSAFE SdC(

v 9C FENCED THREADSAFE Sd44(D}Lkd{

}LZ,;xLPKP#|_eX5,G Java }La2m

;vxL,x Java(TM) }La2mm;vxL(M9C

d{oT`4D}LGVkD)#KVkI#$ Java }

L,9d;\d{oT`4RI\|WvmD}L0

l#Kb,Java }LDxL9|,;v JVM,K JVM a

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

FENCED THREADSAFE }LD`vwCa2mJ4,r

Ky}"D53*z!Z FENCED NOT THREADSAFE

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

:D(CxLPKP)#

v g{zO*}Lc;2+,ITkd{}LZ,;}L

PKP,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=#

v g{ FENCED THREADSAFE }Lal#ax,G4+

vU9}ZKPK}LD_L#xLPDd{}LaL

xKP#;x,<BK_Ll#axDJOaTxLP

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

Rpr_Pp5D}]#Z;v_Ll#axs,xL

M;YCZBD}LwC#ZyPn/C'jIdZK

xLPDw5s,aU9KxL#

v 1z"a Java }L1,}GmPyw,qra+b)}L

S* THREADSAFE#1!ivB,yPd{ LAN-

GUAGE `M<G NOT THREADSAFE#;\+9C

L A N G U A G E O L E M O L E D B D}L8(*

THREADSAFE#

v NOT FENCED }LXk* THREADSAFE#^(+}L

"a* NOT FENCED NOT THREADSAFE(SQLCODE

-104)#

v UNIX(R) ODC'I(}iR db2fmp(Java)r

db2fmp(C)4i4d Java M C THREADSAFE xL#

}LDKP1==(FENCED r NOT FENCED Sdf6) FENCED NOT THREADSAFE ==

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

CxLPKP#g{}ZKPm`}L,G4aT}]

b53T\zz;{0l#g{}L;;2+,;\k

d{}LZ,;xLPKP,kZ"aC}L19C NOT

THREADSAFE Sd#

v Z UNIX O,NOT THREADSAFE xLTZOCD NOT

THREADSAFE db2fmp T>* db2fmp(pid)(dP pid

G9C FENCED ==xLDzmLrDxLj6)r

db2fmp(UP)#
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m 7. T\"bBnM}LT\(i (x)

T\"bBn T\(i

}LP S Q L CJD6p:N O S Q L"C O N T A I N S

SQL"READS SQL DATA T0 MODIFIES SQL DATA
v 9COM6pD SQL CJSd44(D}L,O.9C

O_6p SQL CJSd44(D}L_P|_DT\#

rK,z&C9Cn_^F6pD SQL CJSd4yw

zD}L#}g,g{}L;A! SQL }],k;*9

C MODIFIES SQL DATA Sd44(C}L,xG9C

^FTO?D READS SQL DATA Sd44(C}L#

}L7(T(DETERMINISTIC r NOT DETERMINISTIC

Sdf6)
v 9C DETERMINISTIC r NOT DETERMINISTIC Sd

4yw}L;a0l}LT\#

}Ly4PDb?Yw}?M4SH(EXTERNAL ACTION

Sdf6)
v }LT\I\a\h-,!vZb?}Ly4PDb?

Yw}?T0b?Yw4SH#<B\h-DrXGx

gw?"TyA4DD~xPCJ"4Pb?Ywyh

D1dT0kb?YwzkrP*PDRp`X*Dg

U#

dkN}* null 1D}LwC(CALLED ON NULL INPUT

Sdf6)
v g{U= null dkN}5a<B;4PNN_-,R<B

}L"45X,G4IT^DzD}L,TcZlb=

null dkN}51;aT}LxPj{wC#*4(;v

ZU=}LdkN}1a0axwCD}L,kZ4(

18( CALLED ON NULL INPUT Sd#

`M* XML D}LN} v Z9C C r JAVA `LoT45VDb?}LP,+]

}]`M* XML DN}D'JO.Z SQL }LPwT

MC`#+];vr`v}]`M* XML DN}1,k

<G9C SQL }L!zb?}L#

v + 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!,

T0}Z""4PDb?f"}L}4vSQs!

(JAVA_HEAP_SZ dCN})#

Z4("?p}Ls,I\|Q7(D)73M}LX(rXa0l}LT\,rK

ZhF}L1Xk+T\JbNGZD#

}L2+T

}L2+TG#X*,I7#}L,xKw,T+[DgU5AnM"#$}]b5

373#;,DgU6pVp_P8v`pD}L2+T"bBn#Z*"r,$}

L1,Xk"bb)gUT!I\:b;OJDa{#

TIT4(}LDK1xP2+TXF

ZhC'X*DX(44PZ}]bP4(}L1yhD CREATE od1,}L2+

T4*<vV#Zhb)X(1,XkKbT&DgU:

v _PkT}L4P CREATE odDX(DC'IT4(`v}L#

v _PkT}L4P CREATE odDX(DC'IT4(}L,b)}LI^D}]

b<Vr}]b}](!vZC'_PDd{X()#

v aT/rI&4(}LDC'ZhwC}LyhD EXECUTE X(#
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v aT/rI&4(}LDC'Zh^D}LyhD ALTER ROUTINE X(#

*+C'^D}]bM}]yx4DgU5AnM,k4PBPYw:

v +_P4(}LDX(DC'}uAnY#

v 7#}%k001DC'j6,r_g{4Cb)C'j6,k7#@@}L`X

X(#

kNDPXXFT}]bTsM}]DCJ(Dwb,TKbPXgNr;v"m`

ryP}]bC'ZhX(T07zdX(D|`E"#

TITwC}LDK1xP2+TXF

7(C'N1h*X(\]W:{G^(jI3n$w#7(C'N1;Yh*b)

X(P)QH#bTZ_PwC}LX(DC'xTH*gK,r*Jm{G#tX

(ax4gU:

v Q;Zh EXECUTE X(4wC}LDC'+Lx\;wC}L,}GKX(Q}

%#g{}L|,tP_-r&mtP}],G4I\alI5qgU#

*+C'^D}]bM}]yx4DgU5AnM,k4PBPYw:

v +_PwC}LDX(DC'}uAnY#

v 7#}%k001DC'j6,r_g{4Cb)C'j6,k7#@@}L`X

X(#

v g{z3I3KqbXwC}L,G4&CkTdPD?v}L7z EXECUTE X

(#

T(eK FENCED r NOT FENCED SdD}LD2+TXF

9l}LD CREATE od1,zXk7(Gqh*8( FENCED Sdr NOT

FENCED Sd#ZKb4( FENCED r NOT FENCED }LDf&s,Xk@@k

KP}L(db?5VG NOT FENCED)`X*DgU#

v 9C NOT FENCED Sd4(D}LI\abbrqbXY5}]b\mwD2m

Zf"p5}]bXFa9rCJ}]b\mwJ4,<B}]b\mw'\#K

b,9PY5}]b0dmDgU#

*7#}]b\mw0d}]bDj{T,k4PBPYw:

v 9WXANzrc4(D}L(a8( NOT FENCED Sd)#b)}LXk-}j

{bT"wT,R;aT>NNbbD:f'&#Zli}Lzk1,k\P"b

Zf\mM2,d?D9C#1zkmsX\mZfrmsX9C2,d?1,+

PI\a"zY5#b)JbZ 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\mw

0dyPJ4D;\^CJ(#

":Common Criteria f]dC;'V NOT FENCED }L#
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#$}LD2+

4(}L1,Xk7#NG(}}L2+T4\m}L"}Lb(g{Gb?}L)

T0+k}L;%DC'DX(#

d;,I\;Xq}L2+T_TGy4S,+GZ#$}LD2+T1,NG9I

}L2+TDrX"q-OwD=(\5C#

Hvu~

v DAwb“}L2+T”#

v *Z}]b53PdV#$}LD2+,zXk_P:

– }]b~qwYw53OD root C'CJ(#

– SECADM r ACCESSCTRL (^.;#

;[zG4(}L9GCJVP}L,#$}L2+D}L<`F#

1. ^F_P4(}LyhDX(DC'j6},"7#b)C'P(_8b)X(#

v kT}LI&4P CREATE ods,aT/rKC'j6Zhd{X((dP|

( EXECUTE X(,KX(JmC'wC}L)M GRANT EXECUTE X((K

X(JmC'rd{C'ZhwC}LD\&)#

v 7#;PY}C'_PKX(,"R;PJ1DC'Eq!KX(#

2. @@}LPGqP1ZDqbzk,rGqP4-}dV4srbTDzk#

v <G}LD44#a)}LD;=GqI??

v iRqbzk,}g,"TA/4}]b~qwD~530/rf;dPDD~D

zk#

v iR5VJ?;_Dzk,}g,kZf\m"8kYwT02,d?9C(I

\a<B}L'\)Dzk#

v i$GqdVbTzk#

3. \x+d;2+r`4J?G#nD}L - 9Cb)}L,WsZ{#

4. |,kI\Pc1ZgUD}L`X*DgU#

v SQL C'(eD SQL }LZ1!ivB4(* NOT FENCED THREADSAFE

}L,r*b)}LITZ}]b\mwZfUdP2+KP#TZb)}L,

z;h*4PNN&m#

v Z}LD CREATE odP8( FENCED Sd#b+7#}LYw;a0l}]

b\mw#bG1!Sd#

v g{}LG`_L}L,kZ}LD CREATE odP8( NOT THREADSAFE

Sd#b+7#C}LPDNN'\rqbzk<;a0ld{I\Z2m_L

xLPKPD}L#

5. g{}LGb?}L,G4zXk+}L5Vbr`D~EZ}]b~qwO#k

q-CZ?p}LD#f(i,T0CZ?pb?}Lbr`D~DX((i#

|, SQL D}LDZ(Ms(
V[}L6p(^1,Xk(e;)k}L`XDG+"7(G+T0(ekb)G

+`XDX(:
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Lr|yP_

Nk}L5VDX(Lr|DyP_#Lr|yP_G4P BIND |nT+L

r|k}]bs(DC',}G9C OWNER precompile/BIND !n42GL

r|yP("+dh*8CC'#Z4P BIND |n1,a+Lr|D

EXECUTE WITH GRANT X(ZhxLr|yP_#}LbrI4PD~I

T|,`vLr|,rKIT_P`v`X*DLr|yP_#

}L(e_

"v CREATE odT"a}LDj6#}L(e_;cG DBA,+(#2G

}LLr|yP_#ZwC}LZd0kLr|1,ay](e_T}LD`

X*Lr|D4P(^(x;Gy]}LwCLrD(^)4li}LDKP

(^#*I&wC}L,}L(e_Xk_PBPdP;nX(r(^:

v }LLr|D EXECUTE X(M}LD EXECUTE X(

v DATAACCESS (^

g{}L(e_M}LLr|yP_G,;C',G4}L(e_+_PLr

|DXh EXECUTE X(#g{(e_;GLr|yP_,G4XkI_PL

r|D ACCESSCTRL r SECADM (^"CONTROL r EXECUTE WITH

GRANT OPTION X(DC',+Lr|D EXECUTE X(T=XZhx(e

_#(Lr|D4(_aT/SULr|D CONTROL M EXECUTE WITH

GRANT OPTION#)

Z"vIT"a}LD CREATE od1,a~=X+}LD EXECUTE WITH

GRANT OPTION X(Zhx(e_#

}L(e_DG+GZ;vZ(j6Bb0}LD`X*Lr|DKPX(,

T0+}LD EXECUTE X(Zhx PUBLIC C'rX(C'(h*wC}

L)DX(#

":TZ SQL }L,}L(e_2MGLr|yP_#rK,(e_Z4P}

LD CREATE od1,+_P}LM}LLr|D EXECUTE WITH GRANT

OPTION#

}LwC_

wC}LDj6#*7(+I*}LwC_DC',Xk<GgNwC}L#

ITS|n0ZrS6k= SQL &CLrwC}L#g{G=(M UDF,G

4a+}L}C6km;v SQL od#9C CALL od4wC}L#TZ&

CLrPD/, SQL,wC_G|,}LwCD1SO_6p}Lr&CLr

DKP1Z(j6(;x,Kj62!vZC4s(O_6p}Lr&CLr

D DYNAMICRULES !n)#TZ2, SQL,wC_G|,}L}CDLr|

D OWNER precompile/BIND !n5#b)C'+h*}LD EXECUTE X

(,E\I&wC}L#NN_P}L EXECUTE WITH GRANT OPTION X

((b|(}L(e_,}GQT=X7zCX()"ACCESSCTRL r

SECADM (^DC',<IT(}T=X"v GRANT od4ZhKX(#

}g,g{9C DYNAMICRULES BIND 4s(k|,/, SQL D&CLr`X*

DLr|,G4Lr|DKP1Z(j6(x;GwCLr|DC')+I*Lr|

yP_#Kb,Lr|yP_9+I*5Js(_r OWNER precompile/BIND !n

5#ZbVivB,}LDwC_aICK5(x;G4P&CLrDC'j6)#

":
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1. TZ}LPD2, SQL,Lr|yP_DX(XkcT4P}LwePD SQL o

d#g{fZ}LD6W}C,G4b) SQL odI\h*mCJX(r4PX

(#

2. TZ}LPD/, SQL,I}LweD DYNAMICRULES BIND !nXF+xP

X(i$DC'j6#

3. }LLr|yP_Xk+Lr|D EXECUTE X(Zhx}L(e_#ITZ"a

}L.0r.sjIKYw,+XkZwC}L.0jI,qr+5Xms

(SQLSTATE 42051)#

\m}LD4PX(yf0D=h,aZsx<MD>PSTj85w:
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1. (e_4P`&D CREATE odT"a}L#b+TZ{D SQL CJ6pZ DB2

P"a}L,("}LXw{,Kb98r}LI4PD~#g{(e_"G,1

*Lr|yP_,G4(e_h*k}LLrDLr|yP_Mw_5(,Te~

Kb}LbyZD;C,byMITZ CREATE odD EXTERNAL SdP}7

X8(K;C#IZI&4P CREATE od,rK(e__P}LD EXECUTE

WITH GRANT X(,+G(e_P;_P}LLr|D EXECUTE X(#

2. (e_Xk+}LD EXECUTE X(ZhxNNP(9C}LDC'#(g{K}L

DLr|+]iXwCK}L,G4XkZB;=.0jIK=h#)

< 2. \m}LD EXECUTE X(
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3. Lr|yP_$`kMs(}LLr,rCd{C'zm{GjIb)Yw#ZI

&$`kMs(s,a+wvLr|D EXECUTE WITH GRANT OPTION X(~

=XZhxLr|yP_#K=hq-KPmPDZ 1 =,;-G}LP SQL ]

iDI\T#g{NNX(ivB<;fZK`]i,G4$`k/s(ITZkT

}L"v CREATE od.04P#

4. ?vLr|yP_<Xk+wv}LLr|D EXECUTE X(Zhx}LD(e_#

ZjIO;=.s,XkH;N1d,Y4PK=h#g{Lr|yP_2G}L

(e_,G4ITx}K=h#

5. }LD2,C(:Xk75+}LD EXECUTE X(,Zhx}CC}LDLr|

s(yP_,rKXkZKLjIO;=#1}L4P1,DB2 ai$(e_Gq

TNNyhDLr|_P EXECUTE X(,rKXkkT?vbyDLr|jIZ

3 =#

6. }LD/,C(:Z(j6(IwC&CLrD DYNAMICRULES !nXF)Xk

_P}LD EXECUTE X((Z 4 =),x}LD(e_Xk_PLr|D

EXECUTE X((Z 3 =)#

}LA/4m1}]e;
*,V}]bDj{T,Xk\bA/4m1"ze;#}g,Yh&CLr}Z|B

EMPLOYEE m,RodawC}L#Yh}L"TA! EMPLOYEE m,+v=&C

Lr}Z|BDP#S}LDGH,CP&Z;7(4,,I\GPDP)PQ|

B,xP)P4|B#g{}LYwK?V|BDP,G4I\a4P;}7DY

w#*K\bK`Jb,DB2 ;JmZNNmO4Pe;DYw#

*Khv DB2 gN\bZS}LA/4m1"ze;,h*BP=vuo:

%cod

%codGS&CLr"v,rSw*%cod4wCDf"}L"vDNN

SQL od#g{Z/,4Oodr%"wPwC}L,G4<B%"w%"D

4OodrodG%cod#g{ SQL /}r SQL =(|,6WD CALL o

d,G4wCC/}r=(DodG%cod#

mCJOBD

mCJOBDG8JmmOfZe;YwDwCr#;*"zBPiv,Ma

4(mCJOBD:

v %cod"v SQL od#

v wC UDF r=(#

v S%"w"/,4Ood"SQL /}r SQL =(wC}L#

}g,1&CLrwCf"}L1,CALL G%cod,rKaq!mCJOB

D#g{f"}L4P UPDATE,G4 UPDATE 2G%cod(r*Q+f

"}Lw*%cod4wC),rKaq!mCJOBD#g{ UPDATE wC

UDF,G4 UDF aq!%@DmCJOBD,R UDF PD SQL od;G%

cod#

Zf!mTxPA/4s,a#$Km,@9xPCJD%cod"ze;#ITS;

,D%codA/4,rS}L(S;,D%codwC)A/4Km#

JCBPfr:
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1. ZmCJOBDP,ITA/4x(m,x;a<Be;#

2. g{}ZmCJOBDPA!m,G4d{OBD2ITA!Km#;x,g{N

Nd{OBD"T4kKm,G4+"ze;#

3. g{}ZmCJOBDP4km,G4NNd{OBD<;\A/4Km,rK;a

<Be;#

g{"ze;,G4a+ms(SQLCODE -746,SQLSTATE 57053)5Xx<Be;

Dod#

BPGmA/4e;>}:

Yh&CLr"vod:

UPDATE t1 SET c1 = udf1(c2)

UDF1 |,od:

DECLARE cur1 CURSOR FOR SELECT c1, c2 FROM t1
OPEN cur1

b+<Be;,r*%4fr 3#;\(}XBhF&CLrr UDF 4bvbVe;#

BP;a<Be;:

Yh&CLr"vod:

DECLARE cur2 CURSOR FOR SELECT udf2(c1) FROM t2
OPEN cur2
FETCH cur2 INTO :hv
UPDATE t2 SET c2 = 5

UDF2 |,od:

DECLARE cur3 CURSOR FOR SELECT c1, c2 FROM t2
OPEN cur3
FETCH cur3 INTO :hv

hzNj,UDF2 ITA!m T2,r*=vmCJOBDITA!,;m#&CLrI

T|B T2(49 UDF2 }ZA!m`gK),r*ZPpZ|BD&CLr6pod

PwCK UDF2#
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Z 3 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_#

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

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'(e/}'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'(e/}#?NwC<IITZ/}_-P}

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

C<IXbDwC`M#IZX(D_-ITkX(DwC`M`X*,rK

wC`MG#PC#

b?/}M=(&\

b?/}Mb?=('VG)TZ;ix(dk}]I\;wC`N"zI;idv

5D/}#

*Kb|`PXb?/}M=(D&\DE",kNDBPwb:

v Z 523D:b?j?/};

v Z 533D:b?j?/}M=(&m#M;

v Z 543D:b?m/};
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v Z 543D:b?m/}&m#M;

v Z 553D:Java m/}4P#M;

v Z 563D:b?/}M=(D]fx;

v Z 593D:32 ;M 64 ;Yw53D]fx;

b)<Gb?/}M=(D@X&\,";JCZ =(M SQL =(#

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

1,j?/}IT4P;)hC$w,rf";)ITZsxwCPCJD

E"#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#
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#{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

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#
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":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 w

C1,K/};a5XP#g{/}S OPEN wC5Xms,G4;awvN

N FETCH r CLOSE wC,+TaZodax1wv FINAL wC#

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#
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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#

IT9C FOR EACH ROW OF Sd4XB`4q-Ovo(y=Dod#i/Da

{kIy=`,#}g:

SELECT B.x,B.y, B.z,...
TABLE(table_func_1(

FOR EACH ROW OF (SELECT * FROM table_1 WHERE ...))) as B

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>#

Java m/}4P#M
TZ9C Java `4R9C PARAMETER STYLE DB2GENERAL Dm/},XkKb

DB2 Z&mx(odD?v1Ly"zDiv#BmkTdMm/}j85wKKE

"#{vK NO FINAL CALL M FINAL CALL iv(Zb=VivB<IC

SCRATCHPAD)#
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(h1dc NO FINAL CALL
LANGUAGE JAVA
SCRATCHPAD

FINAL CALL
LANGUAGE JAVA
SCRATCHPAD

ZZ;N OPEN m/}.0 v ;PwC# v wC`9l/}(b6EBD]f

x)#9C FIRST wC4wC UDF#

v 9l/}au</`M]fxd?#

=(,SA Web ~qw#

Z?N OPEN m/}1 v wC`9l/}(b6EBD]f

x)#9C OPEN wC4wC UDF

=(#

v 9l/}au</`M]fxd?#

=(,SA Web ~qw,"(h

Web }]#

v 9C OPEN wC4r* UDF =(#

v =(a(h|yhDNN Web }

]#(I\IT\bZ CLOSE X(;

.sXBr*,!vZ]fxPy#

fDZ]#)

Z?N FETCH m/}DB}]P1 v 9C FETCH wC4wC UDF#

v =(Cf"5XB;}]Pr EOT#

v 9C FETCH wC4wC UDF#

v =(Cf"5XBD}]Pr EOT#

Z?N CLOSE m/}1 v 9C CLOSE wC4wC UDF =

(#awC close() =((g{`f

ZK=()#

v =(aXU|D Web (h,"O*

k Web ~qwD,S#close() ;

h*4PNNYw#

v 9C CLOSE wC4wC UDF =

(#

v =(IX(;A(h%?,rXU(

h#|IT+NN4,#fA]f

x,C]fxaVx#f#

ZnU CLOSE m/}.s v ;PwC# v 9C FINAL wC4wC UDF#aw

C close() =((g{`fZK=

()#

v =(aO*k Web ~qwD,S#

close() =(;h*4PNNYw#

":

1. uo“UDF =(”G85V UDF D Java `=(#Z CREATE FUNCTION odD

EXTERNAL NAME SdPj6K=(#

2. TZ8(K NO SCRATCHPAD Dm/},T UDF =(DwCgKmPy8>,

+Gr*C'4*s9C]fx4q!NN,xT,yT DB2 +Z?NwC.0,

(}wC`9l/}45}/BTs#;7(8(K NO SCRATCHPAD Dm/}

(rK;P,xT)GqITjI5CD$w,+b)m/}G\'VD#

b?/}M=(D]fx

]fx 9C'(e/}r=(\;Z=NwC.d#fd4,#}g,ZBP=Viv

B,Z=NwC.d#f4,\Pf&:

1. /}r=(Gq}7!vZ#f4,#

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 ...
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C/}h*;v;C4fE=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<//w4DxT\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

infarction”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#

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;
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JCZ%; DB2 zmLr(zmLrGTodDyP=fxP&mD DB2 5e)#4

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

mLr4&mod(Z%Vxr`Vx}]bP)DivXpX*#Zb)ivB,

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%;V

x#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
DISALLOW PARALLEL
NO DBINFO@

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

int outSum)
throws Exception
{

int sum = 0;

58 *"C'(eD}L(SQL Mb?}L)



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 ;Yw53D]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:

struct sql_scratchpad
{

sqlint32 length;
char data[100];

};

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

SQL wem/}#

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

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

(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|}Y

w#}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)#Ki

vD(;}bG,ms;XK=P("vBqXFodDnbcf"}L#ZbVi

vB,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;,#

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#
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}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{/5X

AM'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?}LN}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 8. 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 8. 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

DYNAMIC RESULT SETS 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 z/OS fD 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 z/OS fD 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#

PROGRAM TYPE MAIN r PROGRAM TYPE SUB }LPDN}
&m

}LITS\w}LrS}Ly=PDN}#1zZ CREATE PROCEDURE odP"

a}L1,a7(b;c#

PROGRAM TYPE SUB D C r C++ }LS\Td?D=(,k C r C++ S}L

S\Td?D=(`,#a+N}w*8k4+]#}g,BP C }LXw{aS\`

M* INTEGER"SMALLINT M CHAR(3) DN}:

int storproc (sqlint32 *arg1, sqlint16 *arg2, char *arg3)

Java }L;S\Td?w*S}L#+ IN N}w*r%Td?4+]#+ OUT M

INOUT N}w*_P%;*XD}i4+]#BPN}y= Java }LXw{aS\`

M* INTEGER D IN N}"`M* SMALLINT D OUT N}T0`M* CHAR(3)

D INOUT N}:

int storproc (int arg1, short arg2[], String arg[])

*`4 C }L4S\ng C LrPw/}.`DTd?,kZ CREATE PROCE-

DURE odP8( PROGRAM TYPE MAIN#Xk`4 PROGRAM TYPE MAIN }

LT{OBPf6:

v }L(}=vTd?4S\N}:

– N}F}wd?;}g,argc

– N}D}i8k;}g,char **argv

v Xk+}L9(*2mb

Z PROGRAM TYPE MAIN }LP,DB2 a+ argv }iPZ;v*X(argv[0])D

5h*}LD{F#argv }iD#`*XT&Z}LD PARAMETER STYLE y(e

DN}#}g,BP6k= C }La+;v IN N}w* argv[1] 4+],"+=v

OUT N}w* argv[2] M argv[3] 45X#

PROGRAM TYPE MAIN >}D CREATE PROCEDURE odgBy>:

CREATE PROCEDURE MAIN_EXAMPLE (IN job CHAR(8),
OUT salary DOUBLE, OUT errorcode INTEGER)
DYNAMIC RESULT SETS 0
LANGUAGE C
PARAMETER STYLE GENERAL
NO DBINFO
FENCED
READS SQL DATA
PROGRAM TYPE MAIN
EXTERNAL NAME 'spserver!mainexample'

}LDBPzka+ argv[1] D54F= CHAR(8) wd? injob,;s+ DOUBLE w

d? outsalary D54F= argv[2] "+ SQLCODE w* argv[3] 45X:
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SQL_API_RC SQL_API_FN main_example (int argc, char **argv)
{

EXEC SQL INCLUDE SQLCA;

EXEC SQL BEGIN DECLARE SECTION;
char injob[9];
double outsalary;

EXEC SQL END DECLARE SECTION;

/* argv[0] contains the procedure name. */
/* Parameters start at argv[1] */
strcpy (injob, (char *)argv[1]);

EXEC SQL SELECT AVG(salary)
INTO :outsalary
FROM employee
WHERE job = :injob;

memcpy ((double *)argv[2], (double *)&outsalary, sizeof(double));

memcpy ((sqlint32 *)argv[3], (sqlint32 *)&SQLCODE, sizeof(sqlint32));

return (0);

} /* end main_example function */

'VD}L`LoT

(#,(}'VZ}]b~qwO4P&CLr&\,9C}L4Dx}]b\m5
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v 9CX(oTM734*"}LDIC<\#

v oT5VzkDI?TM2+T#
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SQL

v SQL }LDYH*lZ Java }L,"RT\sB`1Z NOT FENCED

C/C++ }L#

v SQL }Lj+9C SQL 4`4,"RIT|( SQL }LoT(SQL PL)

D*X,x SQL PL |,IC45V_-D SQL XFod#
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U1SZ}]b}fPKP,b9 SQL }L_P<CDT\MIluT#

C/C++
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FENCED ==KP1,|GDT\sB`1Z SQL }L#
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PX@@M:b+ C/C++ }L"a* NOT FENCED r FENCED

THREADSAFE DgUDE",kND:}L2+T"bBn;wb#

v 1!ivB,C/C++ }LT FENCED NOT THREADSAFE ==KP,T@

9p5d{}LD4P#rK,Z}]b~qwO""4PD C/C++ }L<
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DIluT#yP FENCED Java }L<2m8v JVM(g{X( db2fmp

xLD Java QS|D_,G453OI\}Z9C`v JVM)#

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

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

.NET +2oTKP1oT

v .NET +2oTKP1(CLR)}L`k*II .NET Framework D CLR x

PbMDPdoT(IL)VZk#IT9CNN .NET Framework 'VoT

4`4 CLR }LD4zk#

v 9C .NET CLR }L,C'ITinX9Cy! .NET CLR 'V`LoT

4`4zk#

v ITSSiO~(S;,D .NET `LoT4zkxP`k)9( CLR i

O~,bJmC'4CM/I9CwVoT`4Dzk#i#
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5}fDI\T5An!,+29b6Eb)}L^(\fZ9C NOT
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*}ZG OLE C/C++ }L#
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OLE DB

v OLE DB ;\C4(em/}#

v OLE DB m/},SAb? OLE DB }]4#
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C CLR }L2

+KP,r*|

G+Z}]b\

mwb?D%@

db2fmp xLP

KP#

v 4a)NNE

"#

v kND “ . N E T

CLR }L^F”

wb#

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 O L E

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

"#
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m 9. b?}L API M`LoTHO (x)

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

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)_,;

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)_&xPs

5,rKuY

DB2 yXk&m

DP}##IT

DxT\#

v 4a)NNE

"#

v 4a)NNE

"#

v OLE DB ;\C

44(C'(e

Dm/}#

*"}LDT\"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

70 *"C'(eD}L(SQL Mb?}L)



`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#

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
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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#

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?V

hv2+TgU0IC4u:b)gUD=(#2+TgUsfD?VhvgN2+

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#
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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#

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 x

Ly9CDC'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"Yw5

3rd{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(,"Ra

rKV"}]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(#
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?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,G

4;a0l}]b\mw#

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

}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}],;ax

P*;#

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

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

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

qw}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&CL

rDzk3(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#
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32 ;M 64 ;&CLrM}L'V
DB2 }]b Linux f"UNIX fM Windows f'VZwV=(O*"M?p&CL

rM}L,dP|(}LMC'(e/}(UDF)#*C&CLrM}L}#$w,X

k4sMKb 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:

m 10. '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 11. '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 12. '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 13. '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 14. '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
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m 14. 'VZ 32 ;M 64 ;~qwOKP FENCED M NOT FENCED }Lk UDF (x)

32 ;~qw 64 ;~qw

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
I}LD CREATE odPBP=vSd.;Df647( 32 ;M 64 ;b?}LD

5:FENCED Sdr NOT FENCED Sd#

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,;[!qD

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

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

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

m 15. 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#
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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

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'
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+ 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

b?}LJCBP^F,Z*"rwTb?}L1&C<Gb)^F#

yPb?}LyJCD^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#

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#BPodJCK^F:

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

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

b#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},k

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

?}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`vb?}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

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#

vb?}LJCD^F

v 5X6Wf"}LDa{/1,zITZ`v6W6p9C,;{Fr*Nj#;

x,MZf> 8 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#
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4(b?}L

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

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

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_-#

Hvu~

v Xk20 IBM }]~qwM'z#

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#

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

v Z 783D:b?}L^F;

}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 623D:b?}LN}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#
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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#

*wCb?}L,kND}LwC#

`4}L

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#

*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#
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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{/#

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

L`M%dD CREATE od4jI#(#,`4M"a}LD3r^Xt*#;x,

g{}L"vTTmxP}CD SQL,G4XkH"a}L,;s9(}L#ZbVi

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

wT}L

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#

#{}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)#TZ

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

function\unfenced(Windows)#

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

(}L#
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v Q+&CLrk}]bs((9C DB2 CLI"ODBC r JDBC `4D&C

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

xPs(#

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

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

v ME}Ly9CD53J4#

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#

5X SQL }LDms{"

kT SQL }L"v CREATE PROCEDURE od1,DB2 I\aS\ SQL }Le

Do(,+^(Z$`kr`kWN4( SQL }L#Zb)ivB,DB2 (#a4(

;v|,ms{"DU>D~#

*lw DB2 M C `kwkT SQL }LzIDms{",kT>}]b~qwOTB

?<PD{"U>D~:

UNIX 5}/function/routine/sqlproc/}]b{/#={/tmp

dP,5} m> DB2 5}D76,}]b{ m>}]bp{,x #={ m

>k CREATE PROCEDURE od;p"vD#=#

Windows
5}\function\routine\sqlproc\}]b{\#={\tmp

dP,5} m> DB2 5}D76,}]b{ m>}]bp{,x #={ m

>k CREATE PROCEDURE od;p"vD#=#
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":g{4Z4P CREATE PROCEDURE odD}LP"v SQL }L#={F,G

4 DB2 +9C CURRENT SCHEMA (CDfwD5#*T> CURRENT SCHEMA

(CDfwD5,kZ CLP O"vBPod:

VALUES CURRENT SCHEMA

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#

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,T

Kb|`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{#
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– }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~qw;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 EXTERNAL Sd}

C(;Db#

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`

MGy9CD`#rK,g{P=v;,D Java }L"R|G}C,{D`,

G4dP;v}L+9C;}7D`#P=VI\Dbv=8:+\0l`X

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

}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 |n+}LLr|k}]bs(#

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{#

b?}Lb\mMT\
b?}Lb\ma0l}LT\,bGr*,DB2 }]b\mw/,XTb?}Lbx

P_Y:f,Tca_9C}LDT\#*KqCnQDb?}LT\,k<GBP

wn:

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 4 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 33D:9C}LDf&;

v Z 893D:.NET CLR }LPD SQL }]`Mm>;

v Z 913D:.NET CLR }LPDN};

v Z 933D:5X .NET CLR }LDa{/;

v Z 943D:.NET CLR }L^F;

v Z 1033D:k .NET CLR }L`XDms;

*" CLR }L\]W#PXgN*" CLR }LDp=8>E"T0j{>},kN

D:

v Z 963D:S DB2 |n0Z4( .NET CLR }L;

v Z 1053D:C# .NET CLR }L>};

v Z 1383D: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*"20f> 9 r|_f>D}]~qwM'z#}]b~

qwXk}ZKP DB2 f> 9 r|_f>D}]bz7#

Xk+ Microsoft .NET Framework m~D'Vf>20A DB2 }]b~qwyZD

Fcz#Microsoft .NET Framework G%@a),rw* Microsoft .NET Framework f

>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 DB2 Development Add-In for Microsoft Visual Studio .NET 1.2

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 183D:b?}L5V;

PX .NET CLR }LDXwD|`E",kND:

v Z 873DZ 4 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 }LD^F
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v 5X .NET CLR }LDa{/

ZKb .NET CLR Xws,kNDZ 953D: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

Numeric 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

Date/Time 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 z/OS f#

4.v DB2 z/OS ff> 9 M|_f>T0 DB2 Linux f"UNIX fM Windows ff> 9.5 M|_"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}SZ,G4h*<Gd{j8E"#>wba

vyP 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 623D:b?}LN}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 623D:b?}LN}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,*KZ C# P(}}C4+]N},N}X|V

G ref,xZ Visual Basic P,(}}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 Z C# Pyw IN `MN}1;\ 9CN}X|V,Z Visual Basic Pywb)

`MN}1Xk9C byVal X|V#
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v Xk9CoTX(X|V(8>(}}C+]N})4yw INOUT `MN}#Z C#

P,`&DX|VG ref#Z Visual Basic P,`&DX|VG byRef#

v Xk9CoTX(X|V(8>N}GvdvN})4yw OUT `MN}#Z C#

P,9C out X|V#Z Visual Basic P,Xk9C byRef X|V4ywN}#Z

}L5XAwC_1,XkTvdvN}35#g{}L4TvdvN}35,G

4Z`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 Z C# P,vdkN};h*N}X|V#

v Z C# P,“out”X|V8>d?GvdvN},R8>wC_P4u</N}5#

v Z C# P,“ref”X|V8>wC_Qu</N},R8>}LI!qTX^DK5#

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 5X CLR }LDa{/

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}#

w* CLR N}D UDF ]fx

g{*C'(e/}ks]fx,G4a+|+]Aw*_P8(s!D System.Byte[]

N}D}L#
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CLR UDF wC`MrnUwCN}

TZQksnUwCN}DC'(e/}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)

5X .NET CLR }LDa{/
zIT*"+a{/5XxwC}Lr&CLrD CLR }L#^(S CLR /}

(UDF)5Xa{/#

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

*5X CLR }LDa{/,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_#

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{/#
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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#

ZKP1,DB2 ITlb}L"T4PDYwGq,vT}L8(D4PXF==Dw

Cr,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#

.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#
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;\+ CLR }Lw* NOT FENCED }L5V

CLR }L;\w*4\@$}LKP#CZ4( CLR }LD CREATE PROCE-

DURE od;\8( NOT FENCED Sd#

EXECUTION CONTROL T}LP|,D_-Py^F

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#

4( .NET CLR }L

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>:
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v 9Cf DB2 Database Development Add-In for Visual Studio .NET 1.2 a)D<N

$_

v 9C DB2 |n0Z

(#,9C DB2 Database Development Add-In for Visual Studio .NET 1.2 4( .NET

CLR }Lnr%#g{^(9CKm~,G4 DB2 |n0ZI(}|nPgfa)`

FD'V#

Hvu~

v 4sZ 873DZ 4 B, :.NET +2oTKP1(CLR)}L;#

v 7#zITCJ DB2 f> 9 ~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 943D:.NET CLR }L^F;

SBPdP;vgf4( .NET CLR }L:

v Visual Studio .NET(g{220K IBM DB2 Development Add-In for Microsoft Visual

Studio .NET 1.2)#Z20K Add-In s,/IA Visual Studio .NET D<N$_I

CZ4( .NET CLR ITZ DB2 }]b~qwP$wD .NET CLR }L#

v DB2 |n0Z

*S DB2 |n0Z4( .NET CLR }L,kND:

v :S DB2 |n0Z4( .NET CLR }L;

S DB2 |n0Z4( .NET CLR }L

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_-#

Hvu~

v Kb CLR }L5V#*Kb CLR }LD#fE"T0 CLR &\DE",

kND:

– Z 873DZ 4 B, :.NET +2oTKP1(CLR)}L;

v }]b~qwXk}ZKP'V Microsoft .NET Framework D Windows Y

w53#

v XkZ~qwO20 Microsoft .NET Framework m~D'Vf>#.NET

Framework G%@a)rw* Microsoft .NET Framework m~*"|D;?

Va)#
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v Xk20'VD DB2 }]bz7r IBM }]~qwM'z#kND 62

0 DB2 ~qw7 PD:DB2 }]bz7D20*s;#

v P(Tb?}L4P CREATE od#PX4P CREATE PROCEDURE o

dr CREATE FUNCTION odyhDX(,kND`&odDj8E"#

PXk CLR }L`X*D^FPm,kND:

v Z 943D:.NET CLR }L^F;

}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 893D:.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 913D:.NET CLR }LPDN};

v g{}LG}LRzh*+a{/5Xx}LwC_,G4z;h*Ca{/D

NNN}#PX5X CLR }LDa{/D|`E",kND:

– Z 933D:5X .NET CLR }LDa{/;

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~# PXgN9(ICJ DB2 D

CLR .NET }LDE",kNDBPwb:

v 6*" ADO.NET M OLE DB &CLr7 PD:9(+2oTKP1

(CLR).NET }L;

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#

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/}?<)#
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1!ivB,DB2 +Z/}?<P4{FiRiO~,}GZ EXTERNAL Sd

P8(bDj<r`T76{#

Z4P CREATE od1,g{ DB2 R;=Z EXTERNAL SdP8(DiO

~,G4z+U=-rk* 1 Dms(SQLCODE -20282)#

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#

IT9C}V=(49( .NET CLR }L:

v 9Cf DB2 Database Development Add-In for Visual Studio .NET 1.2 a)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'(e/})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#I

T9C DB2 y>z&mD~4r%l]XjIKNq#IT+y>9(E>CZxP

r;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

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'(e/}D4zkD~#E>jIBPY

w:

v ("kC'8(}]bD,S
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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{,G4Lr+9C1!y>}]b#

r*XkZ}]byZD`,5}O9(}L,yTC'j6M\k;h*NNTd

?#

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 9CDGBf>D2mb#*jIKNq,kZ|nPP

dk 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#

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~#
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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

Hvu~

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#

*9(|,;vr`v .NET CLR }Lzk5VD4zkD~,kq-BP=h:sx

>}]>K?v=h:

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#

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?<#

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 >}

100 *"C'(eD}L(SQL Mb?}L)



====================
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<vD~ myfile.exp#

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

TBGzZ Windows O9C Microsoft Visual Basic .NET `kwr Microsoft C# `

kw49(+2oTKP1(CLR).NET }L1,DB2 (iz9CD`kM4S!n

(g samples\.NET\cs\bldrtn.bat M samples\.NET\vb\bldrtn.bat z&mD~y>)#

bldrtn D`kM4S!n

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\

9C .NET Framework V2.0 Db76#

&CLr'V`vf>D .NET Framework:V2.0"V3.0 M V3.5#?vf>PwTD

/,4Sb#TZ .NET Framework V1.1,k9C "%DB2PATH%"\bin\netf11 S?<#

TZ .NET Framework V2.0"3.0 M 3.5,k9C "%DB2PATH%"\bin\netf20 S?<#

/reference:IBM.Data.DB2.dll

9C IBM Data Server Provider for .NET D DB2 /,4Sb#

kND`kwD5,TKbd{`kw!n#
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9C Microsoft Visual Basic .NET `kw1D`kM4S!n:

vbc Microsoft Visual Basic .NET `kw#

/out:%1.dll /target:library

+/,4Sbw*f"}LiO~ DLL xPdv#

/debug 9CwTw#

/libpath:"%DB2PATH%"\bin\netf20\

9C .NET Framework V2.0 Db76#

&CLr'V`vf>D .NET Framework:V2.0"V3.0 M V3.5#?vf>PwTD

/,4Sb#TZ .NET Framework V1.1,k9C "%DB2PATH%"\bin\netf11 S?<#

TZ .NET Framework V2.0"3.0 M 3.5,k9C "%DB2PATH%"\bin\netf20 S?<#

/reference:IBM.Data.DB2.dll

9C IBM Data Server Provider for .NET D 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#

wT .NET CLR }L1,k<GBPBn:

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'#
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– 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#

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#

;\ 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|,
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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 P A T H 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#

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 f> 8.2 r|_"Pf#

SQLCODE -4302,SQLSTATE 38501
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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 943D:CLR }LD2+TM4P==;

.NET CLR }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 /}

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#

>wb|,9C C# 45VD CLR }L>};>>}5w'VDN}y="+]N}

(dP|( dbinfo a9)T0gN5Xa{/H#*q!9C C# `4D CLR UDF

>},kND:

v Z 1383D:C# .NET CLR /}>};

Z9C CLR }L>}.0,z;ADABPEnwb:

v Z 873DZ 4 B, :.NET +2oTKP1(CLR)}L;

v Z 963D:S DB2 |n0Z4( .NET CLR }L;

v 6*" ADO.NET M OLE DB &CLr7 PD:9(+2oTKP1(CLR).NET

}L;

BP>}{C SAMPLE }]bPy|,Dm EMPLOYEE#

Z4(zT:D C# CLR }L1,k9CBP>}w*N<:
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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=:

m 16. 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{.#
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m 17. 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' ;

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
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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 18. 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 18. 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{.#
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m 19. 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 19. 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 20. 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{5#

m 21. 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 21. 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 22. 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 22. 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 /}>}

ZKbC'(e/}(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 1203D:Visual Basic .NET CLR }L>};

Z9C CLR UDF >}.0,z;ADABPEnwb:

v Z 873DZ 4 B, :.NET +2oTKP1(CLR)}L;

v Z 963D:S DB2 |n0Z4( .NET CLR }L;

v Z 523D:b?j?/};

v 6*" ADO.NET M OLE DB &CLr7 PD:9(+2oTKP1(CLR).NET

}L;

BP>}{C SAMPLE }]bPy|,Dm EMPLOYEE#

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 Visual Basic 4D~F* gwenVbUDF.cs

R_PBPq=:

m 23. 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]:

v N}y= SQL m/}D CREATE FUNCTION od

v N}y= SQL m/}D Visual Basic zk
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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}]4k]fx,TcITZ

m/}DsxwCPCJK}]#

Z?NwCm/}1,aS}iPA!;vG<,"Z/}y5XDmPzI

;P#(}+m/}DdvN}h*Z{DP5,ZmPzIP#ZnUwC

m/}.s,a5XyzIPDm#

m 24. 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 24. 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

Z 4 B .NET +2oTKP1(CLR)}L 117



m 24. 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 25. 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 25. 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>}

ZKb}L(VF*f"}L)Dy>-m,T0 .NET +2oTKP1}LDy!*

6.s,zIT*<Z&CLrP9C CLR }L#

>wb|,9C Visual Basic 45VD CLR }L>};>>}5w'VDN}y="

+]N}(dP|( dbinfo a9)T0gN5Xa{/H#*q!9C Visual Basic

`4D CLR UDF >},kND:

v Z 1153D:Visual Basic .NET CLR /}>};

Z9C CLR }L>}.0,z;ADABPEnwb:

120 *"C'(eD}L(SQL Mb?}L)



v Z 873DZ 4 B, :.NET +2oTKP1(CLR)}L;

v Z 963D:S DB2 |n0Z4( .NET CLR }L;

v Z 33D:9C}LDf&;

v 6*" ADO.NET M OLE DB &CLr7 PD:9(+2oTKP1(CLR).NET

}L;

BP>}{C SAMPLE }]bPy|,Dm EMPLOYEE#

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 26. 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`#

>} 1:Visual Basic N}y= GENERAL }L

>>}T>BPZ]:
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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 27. 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

>>}T>BPZ]:

v N}y= GENERAL WITH NULLS }LD CREATE PROCEDURE od
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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 28. 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 28. 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 29. 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 29. 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 30. 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{5#

m 31. 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 31. 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 32. 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 32. 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 6*" ADO.NET M OLE DB &CLr7 PD:9(+2oTKP1

(CLR).NET }L;

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)),
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(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 33. 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

K}LS\=vN}({} inNum M inXML)#a+b)5ekm xmlDataTable#;s

9C XQuery 4lw XML 5#9C SQL 4lwm;v XML 5#a+lw=D XML
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5Vp3x=vdvN}(outXML1 M outXML2)#;5Xa{/#

m 34. 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 34. 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>
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<street>Oak</street>
</doc>' PRESERVE WHITESPACE)),

(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 35. 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 36. 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 36. 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 /}>}

ZKbC'(e/}(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 1053D:C# .NET CLR }L>};

Z9C CLR UDF >}.0,z;ADABPEnwb:

v Z 873DZ 4 B, :.NET +2oTKP1(CLR)}L;

v Z 963D:S DB2 |n0Z4( .NET CLR }L;

v Z 523D:b?j?/};

v 6*" ADO.NET M OLE DB &CLr7 PD:9(+2oTKP1(CLR).NET

}L;

BP>}{C SAMPLE }]bPy|,Dm EMPLOYEE#

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 37. 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]:

v N}y= SQL m/}D CREATE FUNCTION od

v N}y= SQL m/}D C# zk
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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}]4k]fx,TcITZ

m/}DsxwCPCJK}]#

Z?NwCm/}1,aS}iPA!;vG<,"Z/}y5XDmPzI

;P#(}+m/}DdvN}h*Z{DP5,ZmPzIP#ZnUwC

m/}.s,a5XyzIPDm#

m 38. 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;
}

}

Z 4 B .NET +2oTKP1(CLR)}L 139



m 38. 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;

}
}

}
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>} 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 39. 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 39. 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;

}
}

}

142 *"C'(eD}L(SQL Mb?}L)



Z 5 B C M C++ }L

C M C++ }LG(}4P CREATE PROCEDURE"CREATE FUNCTION r CRE-

ATE METHOD od(+S C r C++ 4zk9(Dbw*db?zkwe4}C)

44(Db?}L#

C M C++ }LI!qTX(}|(6k= SQL od44P SQL od#

BPuoZ C M C++ }LDOBDP\X*:

CREATE od
C4Z}]bP4(}LD SQL oT CREATE od#

}L5e4zk

|, C r C++ }L5V(T&Z CREATE od EXTERNAL Sdf6)D

4zkD~#

$`kw

DB2 5CLr,IT$Hbv}L4zk5VTi$zkPy|,D SQL o

d,;szILr|#

`kw `kM4S4zk5V1yhD`LoTX(m~#

Lr| |,}LCJ76E"(Z}LKP1,DB2 +9CKE"44P}Lzk5

VPy|,D SQL od)DD~#

}Lb |,Q`kN=D}L4zkDD~#Z Windows P,KD~P1F* DLL,

r*dD~)9{* .dll#

Z*" C r C++ }L0,XkKb}Ly>-mT0X(Z C M C++ }LDXP

&\MXw#Kb6k= SQL API T06k= SQL &CLr*"Dy>-m2\X

*#*Kbb)wbD|`E",kNDBPwb:

v b?}L

v 6k= SQL

v C M C++ }LD|,D~

v C M C++ }LPDN}

v C M C++ }LD^F

*" C r C++ }Lf0q-p=8>E"T0i4 C r C++ }L>}#kND:

v 4( C M C++ }L

v C }L>}

v C C'(e/}>}

T9C C xPb?}L*"D'V
*9C C 4*"b?}L,zXk9C'VD`kwM*"m~#

yP'V9C C xP DB2 }]b&CLr*"D`kwM*"m~2'V9C C x

Pb?}L*"#
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T9C C++ xPb?}L*"D'V
*9C C++ 4*"b?}L,zXk9C'VD`kwM*"m~#

yP'V9C C xP DB2 }]b&CLr*"D`kwM*"m~2'V9C C++

xPb?}L*"#

CZ*" C M C++ }LD$_
'V C M C++ }LD$_kG)'V6k= SQL C M C++ &CLrD$_`,#

4a)NNd{ DB2 *"73r<NC'gf$_4*""wTr?p6k= SQL &

CLrr}L#

(#9CBP|nPgf4*""wTT0?p6k= SQL &CLrM}L:

v DB2 |nP&mw

v DB2 |n0Z

b)gf'V4PZ}]bP4(}LyhD SQL od#Kb,9ITSb)gf"

v9( C M C++ }L(|,6k= SQL)yhD PREPARE |nM BIND |n#

hF C M C++ }L
hF C M C++ }LG;n&CZ4( C M C++ }L.04PDNq#hF C M

C++ }L(#khF9Cd{`LoT45VDb?}LT0hF6k= SQL &CL

r`X#

Hvu~

v Tb?}LD;cKb

v C r C++ `L-i

v I!:PX6k= SQL r CLI &CLr*"D*6M-i(g{}L+4P SQL

od)

BPwbITrza);)X8E"#

PXb?}LD&\M9CD|`E",kNDBPwb:

v Z 183D:b?}L5V;

PX6k= SQL API DXwD|`E",kNDBPwb:

v 6*"6k= SQL &CLr7 PD:6k= SQL ri;

FUX8*6.s,hF6k= SQL }LDw*"bBnGKb C M C++ }LDX

P&\MXw:

v Z 1453D:C M C++ }L*"yhD|,D~(sqludf.h);

v Z 1463D:C M C++ }LPDN};

v Z 1473D:N}y= SQL C M C++ }L;

v Z 1503D:N}y= SQL C M C++ /};

v Z 1603D:C M C++ }LPD SQL }]`M&m;

v Z 1803D:C M C++ }LPD<Nwd?;
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v Z 1813D:S C M C++ }LP5Xa{/;

v Z 1803D:C++ `M0N;

v Z 783D:b?}L^F;

ZKb C M C++ Xw.s,z;AND:

v Z 1823D:4( C M C++ }L;

C M C++ }L*"yhD|,D~(sqludf.h)
sqludf.h |,D~|(`4}L5V1yhDa9"(eT05#d;D~{P,P

“udf”(IZz7-r),+KD~TZf"}LM=(2\5C#`k}L1,zh

*}CdP|,KD~D DB2 20 include ?<#

(i9CKD~PDTs,T7#9CJOZX(Yw53MYw53;mD C }]`

M#

sqludf.h D~|,a9(e0dhv#BPGdZ]Dr***:

v SQL }]`MDj(e('V+b)}]`MCw;h*m>* C r C++ a9D

b?}LDN})#ZKD~P,(eD{Fq=gB: S Q L U D F _ x M

SQLUDF_x_FBD,dP x G SQL }]`M{F,x FBD m>G)T~xFq=

f"D}]`MD FOR BIT DATA#

Kb,9|(Td?ra{((eK AS LOCATOR Sd)D C oT`M#b;J

CZ UDF M=(#

v m>BP SQL }]`MMXbN}1yhD C a9(e:

– VARCHAR FOR BIT DATA }]`M

– LONG VARCHAR }]`M

– LONG VARCHAR FOR BIT DATA }]`M

– LONG VARGRAPHIC }]`M

– BLOB }]`M

– CLOB }]`M

– DBCLOB }]`M

– scratchpad a9

– dbinfo a9

9C_P`vVN5Da9(x;Gr% C }]`M)4m>Ov(e#

scratchpad a9(e:ex,K]fxa+]AC'(e/}TcZ/}wCZd9

C#;x,kd?;,DG,f"Z]fxPD}],Z%;wCPD`NC'(

e/}wC.dGVCD#bTZ5X[/5D/}T0h*u<hC_-D/}

aG#PC#

dbinfo a9G;V|,}]bM}LE"Da9,1Rv1+ DBINFO Sd|(Z

}LD CREATE odP1,E\b)E"w*nbTd?+]A}L5VT0+b

){"w*nbTd?S}L5VP+v#

v scratchpad M call-type Td?D C oT`MD(e#T call-type Td?8( enum

`M(e#
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+kT;i5`NwCb?C'(e/}#9C call-type 4j6vpb?/}wC#

?NwC<IITZ/}_-P}CDwC`M5j6#}g,TZ/}DZ;N

wC"}]CfwCMnUwC<IXbDwC`M#IZX(D_-ITkX(

DwC`M`X*,rKwC`MG#PC#call-type >}|(:FIRST wC"

FETCH wCT0 FINAL wC#

v IC4(eC'(e/}(UDF)-MyhDj<a2Td?Dj#a2Td?|

( SQL-state"function-name"specific-name"diagnostic-message"scratchpad T0 call-

type UDF wCTd?#Kb,9|(Tb)9lxP}CD(eT0wVP'D

SQLSTATE 5#a)wVj(e,dnpZZ|,rE} scratchpad M call-type T

d?#b)T&ZZ/}(eP9Cr;9C SCRATCHPAD SdM FINAL CALL

Sd#

(#,1(eC'(e/}1,(i9Cj SQLUDF_TRAIL_ARGS 4r//}-

M#>}gBy>:

void SQL_API_FN ScalarUDF(SQLUDF_CHAR *inJob,
SQLUDF_DOUBLE *inSalary,
SQLUDF_DOUBLE *outNewSalary,
SQLUDF_SMALLINT *jobNullInd,
SQLUDF_SMALLINT *salaryNullInd,
SQLUDF_SMALLINT *newSalaryNullInd,
SQLUDF_TRAIL_ARGS)

v IC4lb SQL Td?Gq|, null 5Dj(e#

*i4gN9CD~ sqludf.h Py(eDwV(e"jT0a9,kND C M C++

y>&CLrM}L#

C M C++ }LPDN}
C M C++ }LPDN}ywXk{OdP;V'VN}y=D*sT0Lr`MD*

s#g{}L+9C]fxr dbinfo a9,r_+_P PROGRAM TYPE MAIN N

}SZ,G4h*<Gd{j8E",dP|(:

v :C M C++ }L'VDN}y=;

v Z 1473D:C M C++ }LPDN} null 8>{;

v Z 1473D:N}y= SQL C M C++ }L;

v Z 1503D:N}y= SQL C M C++ /};

v Z 1523D:Z C M C++ }LP(}5r(}}C4+]N};

v Z 1523D:C M C++ }La{/;h*N};

v Z 1523D:w* C r C++ }LN}D Dbinfo a9;

v Z 1553D:w* C r C++ /}N}D]fx;

v Z 1553D:C M C++ }LDLr`M MAIN 'V;

}75V C M C++ }LDN}SZG#X*#;hT"ww;),4IaI5V,S

x7#y]f64!qT05V}7DN}y=M}]`M#

C M C++ }L'VDN}y=
C M C++ }L'VBPN}y=:

v SQL(\}LM/}'V;(i)

v GENERAL(\}L'V)

146 *"C'(eD}L(SQL Mb?}L)



v GENERAL WITH NULLS(\}L'V)

?R(i+N}y= SQL CZyP C M C++ }L#KN}y='V NULL 5"a

)j<SZ4(fmsT0a)'V]fxMwC`M#

*8(CZ}LDN}y=,XkZ4(}L1,Z}LD CREATE odP8(

PARAMETER STYLE Sd#

XkZ C r C++ }LzkD5VP+7X43KN}y=#

PXb)N}y=D|`E",kND“CZ+N}+]A C M C++ }LDo(”#

C M C++ }LPDN} null 8>{
g{* C r C++ }L(}Lr/})!qDN}y=*s*?v SQL N}8(;v

null 8>{N}(gN}y= SQL M GENERAL y*sDGy),G4a+ null 8

>{w*}]`M* SQLUDF_NULLIND* DN}4+]#TZN}y= GENERAL

WITH NULLS,|GXkw*`M* SQLUDF_NULLIND D}i4+]#Z6k=

SQL &CLrM}L|,D~ sqludf.h P(eK}]`M#

null 8>{N}8>T&N}5GqH[Z SQL PD NULL,rGq_PVf5#g

{N}D null 8>{5G 0,G48>N}5;G null#g{N}D null 8>{5G

-1,G4a+N}S*_PH[Z SQL 5 NULL D5#

9C null 8>{1,XkZzD}LP|(4PBPYwDzk:

v Z9CdkN}D null 8>{50,Tb)5xPli#

v Z}L5X0,hCdvN}D null 8>{5#

PXN} SQL D|`E",kND:

v Z 623D:b?}LN}y=;

v :N}y= SQL C M C++ }L;

v Z 1503D:N}y= SQL C M C++ /};

N}y= SQL C M C++ }L
&CZ CREATE PROCEDURE odP9C PARAMETER STYLE SQL Sd44( C

M C++ }L#&CZT&D}Lzk5VP5V+]KN}y=D<(DN}#

}LyhD C M C++ PARAMETER STYLE SQL Xw{5Vq-Kq=:

SQL_API_RC SQL_API_FN /}{ (
SQL Td?,
SQL Td?8>{,
SQL 4,,
}L{,
_e{F,
oO{" )

SQL_API_RC SQL_API_FN
SQL_API_RC M SQL_API_FN ITf'VDYw53xDdDj,C48( C r

C++ }LD5X`MMwC<(#TZ C M C++ }L,Xk9Cb)j#Z

6k= SQL &CLrM}L|,D~ sqlsystm.h Pywb)j#

/}{ zkD~P C r C++ /}D{F#K5;XkT& CREATE PROCEDURE

odPy8(D}L{F`,#;x,K5kb{iO9C,RXkZ EXTER-
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NAL NAME SdP8(K5,TZbPj6y*9CD}7/}kZc#TZ

C++ }L,C++ `kw+TkZc{F&C`Myw#zr_&CZ EXTER-

NAL NAME SdP8(QxP`M0ND{F,r_&CZC'zkP+kZ

c(e* extern "C"#XkT=X<v/}{#

SQL Td?

T&Z CREATE PROCEDURE odPy8( SQL N}/D C r C++ Td

?#a9Cvp8k54+] IN"OUT M INOUT ==N}#

SQL Td?8>{

T&Z CREATE PROCEDURE odPy8( SQL N}/D C r C++ null

8>{#TZ?v IN"OUT M INOUT ==N},XkP`X*D null 8>

{N}#IT+ null 8>{w*`M* SQLUDF_NULLIND DvpTd?4

+],r_w*%; null 8>{}i((e* SQLUDF_NULLIND*)D;?

V4+]#

SQL 4,

}LC48>/frms4vDdk/dvN}5#(#,9CKTd?48

(C'(e SQLSTATE 5(T&ZI+]XAwC_Dmsr/f)#

SQLSTATE 5Dq=* 38xxx,dP xxx GNNJCZC'(eD SQLSTATE

ms5D}5#SQLSTATE 5Dq=* 01Hxx,dP xx GNNJCZC'(

eD SQLSTATE /f5D}5#

}L{ |,^(}L{FDdkN}5#K5GI DB2 zI,RT <schema-

name>.<routine-name> q=+]A}L,dP <schema-name> M <routine-

name> VpT&Z SYSCAT.ROUTINES ?<S<P}LD ROUTINESCHEMA

P5M ROUTINENAME P5#g{`v;,D}L(e9C%v}L5V,

G4K5a\PC#+}L(e{F+]A}L1,ITy]y9CD(e,

Pu~X4P_-#9loOE"(dP|(ms{")1,r4kU>D~

1,}L{F2a\PC#

_e{F

|,(;}LX({FDdkN}5#K5GI DB2 zIR+]A}L#K5

T&Z SYSCAT.ROUTINES S<P}LD SPECIFICNAME P5#K5M}

L{DC(`,#

oO{"

}L!qTX9CT+{"D>5XxwC&CLrr}LDdvN}5#K

N}$ZCw SQLSTATE Td?D9d#IT9CKN}48(C'(eDm

s{",T=SC'(eD SQLSTATE 5,K5ITr}LDwC_a)|j

8DoOmsr/fE"#

":*r/ C M C++ }LXw{D`4,ITZ}LXw{P9C sqludf.h Py(

eDj(e SQLUDF_TRAIL_ARGS 4!zvpTd?,T5VG SQL }]`MTd

?#

BPG C r C++ }L5V>},K}LIS\%;dkN},;s5X%;dvN}

M;va{/:

/****************************************************************
Routine: cstp

Purpose: Returns an output parameter value based on an input
parameter value
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Shows how to:
- define a procedure using PARAMETER STYLE SQL
- define NULL indicators for the parameter
- execute an SQL statement
- how to set a NULL indicator when parameter is

not null

Parameters:

IN: inParm
OUT: outParm

When PARAMETER STYLE SQL is defined for the routine
(see routine registration script spcreate.db2), in
addition to the parameters passed during invocation,
the following arguments are passed to the routine
in the following order:

- one null indicator for each IN/INOUT/OUT parameter
ordered to match order of parameter declarations

- SQLSTATE to be returned to DB2 (output)
- qualified name of the routine (input)
- specific name of the routine (input)
- SQL diagnostic string to return an optional

error message text to DB2 (output)

See the actual parameter declarations below to see
the recommended datatypes and sizes for them.

CODE TIP:
--------
Instead of coding the 'extra' parameters:

sqlstate, qualified name of the routine,
specific name of the routine, diagnostic message,

a macro SQLUDF_TRAIL_ARGS can be used instead.
This macro is defined in DB2 include file sqludf.h

TIP EXAMPLE:
------------
The following is equivalent to the actual prototype
used that makes use of macro definitions included in
sqludf.h. The form actually implemented is simpler
and removes datatype concerns.

extern "C" SQL_API_RC SQL_API_FN OutLanguage(
sqlint16 *inParm,
double *outParm,
sqlint16 *inParmNullInd,
sqlint16 *outParmNullInd,
char sqlst[6],
char qualName[28],
char specName[19],
char diagMsg[71])

)

*****************************************************************/

extern "C" SQL_API_RC SQL_API_FN cstp ( sqlint16 *inParm,
double *outParm,
SQLUDF_NULLIND *inParmNullInd,
SQLUDF_NULLIND *outParmNullInd,
SQLUDF_TRAIL_ARGS )

{
EXEC SQL INCLUDE SQLCA;

EXEC SQL BEGIN DECLARE SECTION;
sqlint16 sql_inParm;
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EXEC SQL END DECLARE SECTION;

sql_inParm = *inParm;

EXEC SQL DECLARE cur1 CURSOR FOR
SELECT value
FROM table01
WHERE index = :sql_inParm;

*outParm = (*inParm) + 1;
*outParmNullInd = 0;

EXEC SQL OPEN cur1;

return (0);
}

BPGK}LDT& CREATE PROCEDURE od:

CREATE PROCEDURE cproc( IN inParm INT, OUT outParm INT )
LANGUAGE c
PARAMETER STYLE sql
DYNAMIC RESULT SETS 1
FENCED
THREADSAFE
RETURNS NULL ON NULL INPUT
EXTERNAL NAME 'c_rtns!cstp'

0fDodYh C r C++ }L5VGZbD~ c_rtns M/} cstp P#

N}y= SQL C M C++ /}
&CZ CREATE FUNCTION odP9C PARAMETER STYLE SQL Sd44( C

M C++ C'(e/}#&CZT&D4zk5VP5V+]KN}y=D<(DN}#

C'(e/}yhD C M C++ PARAMETER STYLE SQL Xw{5Vq-Kq=:

SQL_API_RC SQL_API_FN /}{ ( SQL Td?,
SQL Td?8>{,
SQLUDF_TRAIL_ARGS )

SQL_API_RC SQL_API_FN
SQL_API_RC M SQL_API_FN ITf'VDYw53xDdDj,C48( C r

C++ C'(e/}D5X`MMwC<(#TZ C M C++ }L,Xk9Cb

)j#Z6k= SQL &CLrM}L|,D~ sqlsystm.h Pywb)j#

/}{ zkD~P C r C++ /}D{F#K5;XkT& CREATE FUNCTION o

dPy8(D/}{F`,#;x,K5kb{iO9C,RXkZ EXTER-

NAL NAME SdP8(K5,TZbPj6y*9CD}7/}kZc#TZ

C++ }L,C++ `kw+TkZc{F&C`Myw#h*Z EXTERNAL

NAME SdP8(`M0N{F,r_4zkD~PD/}yw&CT extern

"C" *0:,gBP>}Py>:extern ″C″ SQL_API_RC SQL_API_FN

OutLanguage( char *, sqlint16 *, char *, char *, char *, char *);

SQL Td?

T&Z CREATE FUNCTION odPy8( SQL N}/D C r C++ Td

?#

SQL Td?8>{

TZ?v SQL Td?,h*;v null 8>{N}48(GqrcZ}L5V
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P+N}5bM* S Q L PD N U L L 5#Xk9C}]`M

SQLUDF_NULLIND 48( null 8>{#Z6k= SQL }L|,D~

sqludf.h P(eK}]`M#

SQLUDF_TRAIL_ARGS
6k= SQL }L|,D~ sqludf.h P(eDjZ9*s,a(ej{N}y

= S Q L Xw{yhDd{a2Td?#IT9C=vj:

S Q L U D F _ T R A I L _ A R G S M

SQLUDF_TRAIL_ARGS_ALL#SQLUDF_TRAIL_ARGS Z9*1,g sqludf.h

Py(e,H[ZvSBP}LTd?:

SQLUDF_CHAR *sqlState,
SQLUDF_CHAR qualName,
SQLUDF_CHAR specName,
SQLUDF_CHAR *sqlMessageText,

(#,;h*b)Td?,r_+b)Td?CwC'(e/}_-D;?

V#|Gm>*+]XA/}wC_Ddv SQLSTATE 5"dkj</}{"

dk/}X({FT0*k SQLSTATE ;p5XDdv{"D>#

SQLUDF_TRAIL_ARGS Z9*1,g sqludf.h Py(e,H[ZvSBP}

LTd?:

SQLUDF_CHAR qualName,
SQLUDF_CHAR specName,
SQLUDF_CHAR sqlMessageText,
SQLUDF_SCRAT *scratchpad
SQLUDF_CALLT *callType

g{ UDF CREATE od|, SCRATCHPAD Sdr FINAL CALL Sd,

G4Xk9Cj SQLUDF_TRAIL_ARGS_ALL#}f SQLUDF_TRAIL_ARGS a)DT

d?.b,Kj9|, scratchpad a9D8k,T0wC`M5#

BPGr% C r C++ UDF D>},C UDF ZdvN}P5Xd=vdkN}5.

}D5:

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 )

{

/* Check that input parameter values are not null
by checking the corresponding null indicator values

0 : indicates parameter value is not NULL
-1 : indicates parameter value is NULL

If values are not NULL, calculate the product.
If values are NULL, return a NULL output value. */

if ((*in1NullInd != -1) &&
*in2NullInd != -1))

{
*outProduct = (*in1) * (*in2);
*productNullInd = 0;

}
else
{
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*productNullInd = -1;
}
return (0);

}

IC44(K UDF DT& CREATE FUNCTION odI\gBy>:

CREATE FUNCTION product( in1 DOUBLE, in2 DOUBLE )
RETURNS DOUBLE
LANGUAGE C
PARAMETER STYLE SQL
NO SQL
FENCED THREADSAFE
DETERMINISTIC
RETURNS NULL ON NULL INPUT
NO EXTERNAL ACTION
EXTERNAL NAME 'c_rtns!product'

0fD SQL odYh C r C++ /}GZ/}?<DbD~ c_rtns P#

Z C M C++ }LP(}5r(}}C4+]N}
TZ C M C++ }L,Xk(}}C+N}5+]A9C8kD}L#bTZvdk"

dk/dvT0dvN}GXhD#

null 8>{N}2Xk(}}C+]A9C8kD}L#

":DB2 XFyPN}DZfVd,T0,$T+kr+v}LDyPN}D C r

C++ }C#;h*VdrMEk}LN}M null 8>{`X*DZf#

C M C++ }La{/;h*N}
}LD CREATE PROCEDURE odXw{PrX*D}L5VP;h*N},4I+

a{/+XxwC_#

9CNj45X C }Ly5XDa{/#

PX5X LANGUAGE C }LDa{/D|`E",kND:

v Z 1813D:S C M C++ }LP5Xa{/;

w* C r C++ }LN}D Dbinfo a9
dbinfo a9G;V|,}]bM}LE"Da9,1Rv1+ DBINFO Sd|(Z}

LD CREATE odP1,E\b)E"w*nbTd?+]A}L5VT0+b){

"w*nbTd?S}L5VP+v#

dbinfo a9G(}9C sqludf_dbinfo a94'VD LANGUAGE C }L#Z DB2

|,D~ sqludf.h(;Z sqllib\include ?<)P(eK C a9#

sqludf_dbinfo a9D(egBy>:

SQL_STRUCTURE sqludf_dbinfo
{

unsigned short dbnamelen; /* Database name length */
unsigned char dbname[SQLUDF_MAX_IDENT_LEN]; /* Database name */
unsigned short authidlen; /* Authorization ID length */
unsigned char authid[SQLUDF_MAX_IDENT_LEN]; /* Authorization ID */
union db_cdpg codepg; /* Database code page */
unsigned short tbschemalen; /* Table schema name length */
unsigned char tbschema[SQLUDF_MAX_IDENT_LEN]; /* Table schema name */
unsigned short tbnamelen; /* Table name length */
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unsigned char tbname[SQLUDF_MAX_IDENT_LEN]; /* Table name */
unsigned short colnamelen; /* Column name length */
unsigned char colname[SQLUDF_MAX_IDENT_LEN]; /* Column name */
unsigned char ver_rel[SQLUDF_SH_IDENT_LEN]; /* Database version/release */
unsigned char resd0[2]; /* Alignment */
sqluint32 platform; /* Platform */
unsigned short numtfcol; /* # of entries in TF column*/

/* List array */
unsigned char resd1[2]; /* Reserved */
sqluint32 procid; /* Current procedure ID */
unsigned char resd2[32]; /* Reserved */
unsigned short *tfcolumn; /* Tfcolumn to be allocated */

/* dynamically if a table */
/* function is defined; */
/* else a NULL pointer */

char *appl_id; /* Application identifier */
sqluint32 dbpartitionnum; /* Database partition number*/

/* where routine executed */
unsigned char resd3[16]; /* Reserved */

};

d;I\"G dbinfo a9PDyPVN<Z}LP\PC,+Z9loOms{"E

"1,Ka9DVNPDtIv5I\\PC#}g,g{}LP"zms,G45

X}]b{"}]b{$H"}]bzk3"10Z(j6T010Z(j6D$H

I\\PC#

*Z LANGUAGE C }L5VP}C sqludf_dbinfo a9,k4PBPYw:

v Z(e}LD CREATE odPmS DBINFO Sd#

v Z|,}L5VDD~D%?|( sqludf.h 7D~#

v +`M* sqludf_dbinfo DN}mSA9CDN}y=y8(;CPD}LXw{#

BPGxP PARAMETER STYLE GENERAL D C }L>},]>gN9C dbinfo

a9#BPG}LD CREATE PROCEDURE od#k"b,g EXTERNAL NAME

Sdy8(DGy,C}L5V;Z|, C /} DbinfoExample DbD~ spserver:

CREATE PROCEDURE DBINFO_EXAMPLE (IN job CHAR(8),
OUT salary DOUBLE,
OUT dbname CHAR(128),
OUT dbversion CHAR(8),
OUT errorcode INTEGER)

DYNAMIC RESULT SETS 0
LANGUAGE C
PARAMETER STYLE GENERAL
DBINFO
FENCED NOT THREADSAFE
READS SQL DATA
PROGRAM TYPE SUB
EXTERNAL NAME 'spserver!DbinfoExample'@

BPGT&Z}L(eD C }L5V:

/***************************************************************
Routine: DbinfoExample

IN: inJob - a job type, used in a SELECT predicate
OUT: salary - average salary of employees with job injob

dbname - database name retrieved from DBINFO
dbversion - database version retrieved from DBINFO
outSqlError - sqlcode of error raised (if any)
sqludf_dbinfo - pointer to DBINFO structure

Purpose: This routine takes in a job type and returns the
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average salary of all employees with that job, as
well as information about the database (name,
version of database). The database information
is retrieved from the dbinfo object.

Shows how to:
- define IN/OUT parameters in PARAMETER STYLE GENERAL
- declare a parameter pointer to the dbinfo structure
- retrieve values from the dbinfo structure

*****************************************************************/
SQL_API_RC SQL_API_FN DbinfoExample(char inJob[9],

double *salary,
char dbname[129],
char dbversion[9],
sqlint32 *outSqlError,
struct sqludf_dbinfo * dbinfo
)

{
/* Declare a local SQLCA */
struct sqlca sqlca;

EXEC SQL WHENEVER SQLERROR GOTO return_error;

/* SQL host variable declaration section */
/* Each host variable names must be unique within a code

file, or the the precompiler raises SQL0307 error */
EXEC SQL BEGIN DECLARE SECTION;
char dbinfo_injob[9];
double dbinfo_outsalary;
sqlint16 dbinfo_outsalaryind;
EXEC SQL END DECLARE SECTION;

/* Initialize output parameters - se strings to NULL */
memset(dbname, '\0', 129);
memset(dbversion, '\0', 9);
*outSqlError = 0;

/* Copy input parameter into local host variable */
strcpy(dbinfo_injob, inJob);

EXEC SQL SELECT AVG(salary) INTO:dbinfo_outsalary
FROM employee

WHERE job =:dbinfo_injob;

*salary = dbinfo_outsalary;

/* Copy values from the DBINFO structure into the output parameters
You must explicitly null-terminate the strings.
Information such as the database name, and the version of the
database product can be found in the DBINFO structure as well as
other information fields. */

strncpy(dbname, (char *)(dbinfo->dbname), dbinfo->dbnamelen);
dbname[dbinfo->dbnamelen] = '\0';
strncpy(dbversion, (char *)(dbinfo->ver_rel), 8);
dbversion[8] = '\0';

return 0;

/* Copy SQLCODE to OUT parameter if SQL error occurs */

return_error:
{

*outSqlError = SQLCODE;

154 *"C'(eD}L(SQL Mb?}L)



EXEC SQL WHENEVER SQLERROR CONTINUE;
return 0;

}
} /* DbinfoExample function */

w* C r C++ /}N}D]fx
Z C M C++ }LP,(}9C sqludf_scrat a94'V scratchpad a9(CZZ?

v UDF dk5DwC.df" UDF 5)#Z DB2 |,D~ sqludf.h P(eK C a

9#

*}C sqludf_scrat a9,kZ|, C r C++ /}5VDD~%?|( sqludf.h 7

D~,"Z}L5VDXw{P9C SQLUDF_TRAIL_ARGS_ALL j#

BP>}]>;v|(`M* SQLUDF_TRAIL_ARGS_ALL DN}D C j?/}5

V:

#ifdef __cplusplus
extern "C"
#endif
void SQL_API_FN ScratchpadScUDF(SQLUDF_INTEGER *outCounter,

SQLUDF_SMALLINT *counterNullInd,
SQLUDF_TRAIL_ARGS_ALL)

{
struct scalar_scratchpad_data *pScratData;

/* SQLUDF_CALLT and SQLUDF_SCRAT are */
/* parts of SQLUDF_TRAIL_ARGS_ALL */

pScratData = (struct scalar_scratchpad_data *)SQLUDF_SCRAT->data;
switch (SQLUDF_CALLT)
{

case SQLUDF_FIRST_CALL:
pScratData->counter = 1;
break;

case SQLUDF_NORMAL_CALL:
pScratData->counter = pScratData->counter + 1;
break;

case SQLUDF_FINAL_CALL:
break;

}

*outCounter = pScratData->counter;
*counterNullInd = 0;

} /* ScratchpadScUDF */

S Q L U D F _ T R A I L _ A R G S _ A L L jI9*T(ed{N}5,dP|(;v

SQLUDF_SCRAT N}5((eICw]fxD:exN})#g{kT;i5wCj?

/},G4?NwCj?/}1,<a+:exw*N}+]A/}#ITCJ:e

x

SQLUDF_TRAIL_ARGS_ALL j52(em;vN} SQLUDF_CALLT#9CKN}4

8>wC`M5#IT9CwC`M54j6GZ;N"ns;N9G&m}LPk

T;i5wC/}#

C M C++ }LDLr`M MAIN 'V
d;(#(i+1! PROGRAM TYPE Sd5 SUB CZ C }L,+ CREATE PRO-

CEDURE od(dP LANGUAGE Sd5G C)'V PROGRAM TYPE Sd5

MAIN#
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N}v},} 90 D}Lh* PROGRAM TYPE Sd5 MAIN#

g{8( PROGRAM TYPE MAIN Sd,G4Xk9Ck C 4zkD~Pw}LD

1!y=;BDXw{45V}L#b";b6EXk9C/} main 45V}L,x

GXkT(#k9CdM C `L argc M argv Td?D1!`Mw}L&CLr5

V`X*Dq=4+]N}#

BPGq- PGRAM TYPE MAIN f6D C r C++ }LXw{>}:

SQL_API_RC SQL_API_FN functionName(int argc, char **argv)
{

...
}

I argc 58(/}D\Td?}#a+Td?5w* argv }iPD}i*X4+]#

Td?D}?M3r!vZ CREATE PROCEDURE odPy8(D PARAMETER

STYLE Sd5#

}g,hk C }L(8(_P PROGRAM TYPE MAIN y=M(iD PARAM-

ETER STYLE SQL)DBP CREATE PROCEDURE od:

CREATE PROCEDURE MAIN_EXAMPLE (
IN job CHAR(8),
OUT salary DOUBLE)

SPECIFIC CPP_MAIN_EXAMPLE
DYNAMIC RESULT SETS 0
NOT DETERMINISTIC
LANGUAGE C
PARAMETER STYLE SQL
NO DBINFO
FENCED NOT THREADSAFE
READS SQL DATA
PROGRAM TYPE MAIN
EXTERNAL NAME 'spserver!MainExample'@

BPGT&ZK CREATE PROCEDURE odD}LXw{5V:

//*****************************************************
// Stored Procedure: MainExample
//
// SQL parameters:
// IN: argv[1] - job (char[8])
// OUT: argv[2] - salary (double)
//*****************************************************
SQL_API_RC SQL_API_FN MainExample(int argc, char **argv)
{

...
}

r*9C PARAMETER STYLE SQL,yT}}LwC1+]D SQL N}5.b,9

a+Cy=yhDd{N}+]A}L#

I(}}C4zkP`X argv }i*X4CJN}5#TZgOx(>},argc M argv

}i*X|,BP5:

argc : Number of argv array elements
argv[0]: The function name
argv[1]: Value of parameter job (char[8], input)
argv[2]: Value of parameter salary (double, output)
argv[3]: null indicator for parameter job
argv[4]: null indicator for parameter salary
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argv[5]: sqlstate (char[6], output)
argv[6]: qualName (char[28], output)
argv[7]: specName (char[19], output)
argv[8]: diagMsg (char[71], output)

C M C++ }L'VD SQL }]`M

BmPv}LD SQL }]`MM C }]`M.dy'VD3d#k?V C/C++ }]

`M;pDG sqludf.h Py(eDT&`M#

m 40. 3dA C/C++ ywD SQL }]`M

SQL P`M C/C++ }]`M SQL P`Mhv

SMALLINT sqlint16

SQLUDF_SMALLINT

16 ;x{E{}

INTEGER sqlint32

SQLUDF_INTEGER

32 ;x{E{}

BIGINT sqlint64

SQLUDF_BIGINT

64 ;x{E{}

REAL

FLOAT(n),dP 1<=n<=24

float

SQLUDF_REAL

%+H!c}

DOUBLE

FLOAT

FLOAT(n),dP 25<=n<=53

double

SQLUDF_DOUBLE

++H!c}

DECIMAL(p,s) ;'V# *+].xF5,k+N}(e*\;S DECI-

MAL ?F*;D}]`M(}g CHAR r

DOUBLE)"T=X+Td??F*;*K`

M#

CHAR(n) char[n+1],dP n Ds!cTfE

}]

1<=n<=254

SQLUDF_CHAR

T null axD($V{.

CHAR(n) FOR BIT DATA char[n],dP n Ds!cTfE}

]

1<=n<=254

SQLUDF_CHAR

;GT null axD($V{.

VARCHAR(n) char[n+1],dP n Ds!cTfE

}]

1<=n<=32 672

SQLUDF_VARCHAR

T null axDd$V{.
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m 40. 3dA C/C++ ywD SQL }]`M (x)

SQL P`M C/C++ }]`M SQL P`Mhv

VARCHAR(n) FOR BIT DATA struct {

sqluint16 length;

char[n]

}

1<=n<=32 672

SQLUDF_VARCHAR_FBD

"GT null axDd$V{.

LONG VARCHAR struct {

sqluint16 length;

char[n]

}

1<=n<=32 700

SQLUDF_LONG

"GT null axDd$V{.

CLOB(n) struct {

sqluint32 length;

char data[n];

}

1<=n<=2 147 483 647

SQLUDF_CLOB

xP 4 VZV{.$H8>{xR"GT null

axDd$V{.

BLOB(n) struct {

sqluint32 length;

char data[n];

}

1<=n<=2 147 483 647

SQLUDF_BLOB

xP 4 VZV{.$H8>{xR"GT null

axDd$~xFV{.

DATE char[11]

SQLUDF_DATE

_PBPq=DT null axDV{.:

yyyy-mm-dd

TIME char[9]

SQLUDF_TIME

_PBPq=DT null axDV{.:

hh.mm.ss
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m 40. 3dA C/C++ ywD SQL }]`M (x)

SQL P`M C/C++ }]`M SQL P`Mhv

TIMESTAMP char[20] - char[33]

SQLUDF_STAMP

_PBPq=DT null axDV{.:

yyyy-mm-dd-hh.mm.ss.nnnnnnnnnnnn

V{.D$HIo 19-32 vVZ,!vZy8(

D!}k}#(I!)IT8( TIMESTAMP }

]`MD!}k?V,T91dAG+H*

0-12 ;#

}g:

(VALUES(CURRENT TIMESTAMP(0))
1
-------------------
2008-07-09-14.48.36

1 record(s) selected.

LENGTH (VALUES(CURRENT TIMESTAMP(0))
1
-------------------
19

1 record(s) selected.
(VALUES(CURRENT TIMESTAMP(12))
1
-------------------
2008-07-09-14.48.36.123456789012

1 record(s) selected.

LENGTH (VALUES(CURRENT TIMESTAMP(0))
1
-------------------
32

+1dAG53hk!};};,D1dAG

d?1,C5+;XOr_nd 0 Tck1d

AGd?Dq=%d#

LOB LOCATOR sqluint32

SQLUDF_LOCATOR

32 ;x{E{}

GRAPHIC(n) sqldbchar[n+1],dP n Ds!cT

fE}]

1<=n<=127

SQLUDF_GRAPH

T null axD+VZ($V{.

VARGRAPHIC(n) sqldbchar[n+1],dP n Ds!cT

fE}]

1<=n<=16 336

SQLUDF_GRAPH

T null axDd$+VZV{.
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m 40. 3dA C/C++ ywD SQL }]`M (x)

SQL P`M C/C++ }]`M SQL P`Mhv

LONG VARGRAPHIC struct {

sqluint16 length;

sqldbchar[n]

}

1<=n<=16 350

SQLUDF_LONGVARG

"GT null axDd$+VZV{.

DBCLOB(n) struct {

sqluint32 length;

sqldbchar data[n];

}

1<=n<=1 073 741 823

SQLUDF_DBCLOB

xP 4 VZV{.$H8>{xR"GT null

axDd$V{.

XML AS CLOB struct {

sqluint32 length;

char data[n];

}

1<=n<=2 147 483 647

SQLUDF_CLOB

;GT null axDd$rP/V{.(xP 4

VZV{.$H8>{)#

":Z9C C r C++ 5VDb?}LP,;\+ XML }]`Mw* CLOB }]`

M45V#

":Z9C WCHARTYPE NOCONVERT !nxP$`k1,BP}]`M;JCZ

DBCS r EUC 73:

v GRAPHIC(n)

v VARGRAPHIC(n)

v LONG VARGRAPHIC

v DBCLOB(n)

C M C++ }LPD SQL }]`M&m
>Z6p}LN}0a{DP'`M,"R|8(&CgNZzD C r C++ oT}L

P(eT&DTd?#Xk+}LPDyPTd?w*8k+]A`&D}]`M#

k"b,g{z9C sqludf.h |,D~0dP(eD`M,G4ITT/zIJOZ

;,}]`MM`kwDoTd?0a9#}g,TZ BIGINT,zIT9C

SQLUDF_BIGINT }]`M4~X BIGINT m>yhD`MZ;,`kw.dDnp#

|G}LD CREATE od(XFTd?5Dq=)Py(eD?vN}D}]`M#

I\h*a}Td?D}]`M,E\q!`&q=D5#DB2aT/TTd?54

PK`a}Yw#;x,g{Z}LzkP8(D}]`M;}7,G4avV^(

$bDP*,}g*'}]rl#ax#
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TZj?/}r=(Da{,|G CREATE FUNCTION odD CAST FROM Sd((

eq=)Py8(D}]`M#g{;fZNN CAST FROM Sd,G4 RETURNS

SdPy8(D}]`Ma(eq=#

ZBP>}P,CAST FROM SdDfZb6E}Lwea5X SMALLINT,"R

DB2 a+5?F`M*;I INTEGER,;sY+|+]A4P/}}CDod:

... RETURNS INTEGER CAST FROM SMALLINT ...

ZbVivB,Xk`4}LE\zI SMALLINT(g>Zsx?Vy(e)#k"b,

CAST FROM }]`MXkI?F`M*; I RETURNS }]`M,rK^(Nb!

qm;V}]`M#

BPG SQL `M0d C/C++ oTm>DPm#||,PX?V`MTZN}ra{

GqP'DE"#Kb,9|,b)`MZ C r C++ oT}LPgNm>*Td?(

eD>}:

v SMALLINT

P'#Z C Pm>* SQLUDF_SMALLINT r sqlint16#

>}:

sqlint16 *arg1; /* example for SMALLINT */

(e{M}LN}1,k<G9C INTEGER(x;G SMALLINT),r* DB2 ;

a+ INTEGER Td?a}I SMALLINT#}g,Yhz4gBy>(e UDF:

CREATE FUNCTION SIMPLE(SMALLINT)...

g{9C INTEGER }]4wC SIMPLE /}}](... SIMPLE(1)...),G4z

+U=8>R;=/}D SQLCODE -440(SQLSTATE 42884)ms,xRK/}D

nUC'I\^(mbK{"D-r#Z0fD>}P,1 G;v INTEGER,rK

zIT+|?F`M*;I SMALLINT r+N}(e* INTEGER#

v INTEGER r INT

P'#Z C Pm>* SQLUDF_INTEGER r sqlint32#Xk9C #include sqludf.h

r #include sqlsystm.h 4q!K(e#

>}:

sqlint32 *arg2; /* example for INTEGER */

v BIGINT

P'#Z C Pm>* SQLUDF_BIGINT r sqlint64#

>}:

sqlint64 *arg3; /* example for INTEGER */

DB2(eK sqlint64 C oT`M,TK~ 64 ;x{E{}(eZ`kwMYw5

3.dDnp#Xk9C #include sqludf.h r #include sqlsystm.h 4q!K(

e#

v REAL r FLOAT(n) dP 1 <= n <= 24

P'#Z C Pm>* SQLUDF_REAL r float#
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>}:

float *result; /* example for REAL */

v DOUBLE"DOUBLE PRECISION"FLOAT r FLOAT(n) dP 25 <= n <= 53

P'#Z C Pm>* SQLUDF_DOUBLE r double#

>}:

double *result; /* example for DOUBLE */

v DECIMAL(p,s) r NUMERIC(p,s)

^' r*;P C oTm>#g{*+]!}5,G4Xk+N}(e*IS DECI-

MAL ?F`M*;D}]`M(}g,CHAR r DOUBLE),"RT=X+Td?

?F`M*;IK`M#g{G DOUBLE,G4z;h*T=X+ DECIMAL Td

??F`M*;I DOUBLE N},r* DB2 aT/a}KTd?#

>}:

Yhz_P=P(`M* DECIMAL(5,2) D WAGE,`M* DECIMAL(4,1) D

HOURS),"Rz#{`4 UDF Ty]$J"$w!1}T0d{;)rX4Fc

\=#UDF I\gBy>:

CREATE FUNCTION WEEKLY_PAY (DOUBLE, DOUBLE, ...)
RETURNS DECIMAL(7,2) CAST FROM DOUBLE
...;

TZ0fD UDF,0=vN}T&Z$JM!1}#zITZ SQL SELECT od

PwC UDF WEEKLY_PAY,gBy>:

SELECT WEEKLY_PAY (WAGE, HOURS, ...) ...;

k"b,;h*4PT=?F`M*;,r* DECIMAL Td?I?F`M*;I

DOUBLE#

Kb,z9IT9C CHAR Td?4(e WEEKLY_PAY,gBy>:

CREATE FUNCTION WEEKLY_PAY (VARCHAR(6), VARCHAR(5), ...)
RETURNS DECIMAL (7,2) CAST FROM VARCHAR(10)
...;

zITTdxPwC,gBy>:

SELECT WEEKLY_PAY (CHAR(WAGE), CHAR(HOURS), ...) ...;

k"b,h*T=?F`M*;,r* DECIMAL Td?^(a}* VARCHAR#

9C!cN}DEcGIT\]WXT}LPD54PcuKc;9CV{N}D

EcG<UIT+7m>!}5#bTZ!c5xT"G<UgK#

v xPr;x FOR BIT DATA ^N{D CHAR(n) r CHARACTER(n)#

P'#Z C Pm>* SQLUDF_CHAR r char...[n+1](bGT null axD C V{

.)#

>}:

char arg1[14]; /* example for CHAR(13) */
char *arg1; /* also acceptable */
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}]`M* CHAR Ddk}LN}<UT/T null ax#TZ CHAR(n) dkN

},dP n G CHAR }]`MD$H,a+ n VZD}]FA}L5VPD:e

x,"+ n + 1 ;CPDV{h* ASCII null U9{(X’00’)#

}LXkT=XT null ax}]`M* CHAR D}LdvN}M/}5X5#TZ

I RETURNS Sd(}g RETURNS CHAR(n))8(D UDF 5X5,r8(*

CHAR(n) D}LdvN}(dP n G CHAR 5D$H),:exD0 n+1 vV

ZPXkfZ;v null U9{#g{Z:exD0 n+1 vVZPR= null U9{,

G4#`VZ(n`Io=VZ n)<ah* ASCII UqV{ X’20’)#g{R;=

NN null U9{,G4azz SQL ms(SQLSTATE 39501)#

TZ}]`M* CHAR R28( FOR BIT DATA Sd(8>T~xFq=Yw}

])D}LdkMdvN}r/}5X5,;a9C null U9{48>N}5D)

2#TZ RETURNS CHARn) FOR BIT DATA /}5X5r CHAR(n) FOR BIT

DATA dvN},aD4:exD0 n vVZ,x;\V{. null U9{Z0 n v

VZPDvVN}#:exPj6D null U9{avT* null U9{,R;S*;

c}]#

ZYw FOR BIT DATA 5D}LP9C;c C V{.&m/}1hqb!D,r

*dPDm`/}aiR null U9{4(gV{.Td?,"R null U9{

(X’00’)ITOmXvVZ FOR BIT DATA 5Pd#T FOR BIT DATA 59C

C /}I\a<BG$ZXXO}]5#

(eV{.}LN}1,k<G9C VARCHAR !z CHAR,r* DB2 ;a+

VARCHAR Td?a}* CHAR RaT/+V{.DVS* VARCHAR#}g,

Yhz4gBy>(e UDF:

CREATE FUNCTION SIMPLE(INT,CHAR(1))...

g{9C VARCHAR }]4wC SIMPLE /}}](... SIMPLE(1,'A')...),G

4z+U=8>R;=/}D SQLCODE -440(SQLSTATE 42884)ms,xRK/

}DnUC'I\^(mbK{"D-r#Z0fD>}P,'A' G;v

VARCHAR,rKzIT+|?F`M*;I CHAR r+N}(e* VARCHAR#

v VARCHAR(n) FOR BIT DATA rxPr;x FOR BIT DATA ^N{D LONG

VARCHAR#

P'#Z C P+ VARCHAR(n) FOR BIT DATA m>* SQLUDF_VARCHAR_FBD#Z

C P+ LONG VARCHAR m>* SQLUDF_LONG#qr,Z C P+b=V SQL `

Mm>*`FZ sqludf.h |,D~PBPa9Da9:

struct sqludf_vc_fbd
{

unsigned short length; /* length of data */
char data[1]; /* first char of data */

};

[1] 8>+]A`kwD}i#b";b6E;+];vV{;r*+]DGa9X

7,x;G5Ja9,yTa9X7a);V=(49C}i_-#

b)5m>*T null axD C V{.,r* NULL V{ITOmXI*}]5D

;?V#TZN},a9Ca9d? length +$HT=X+]A}L#TZ

RETURNS Sd,+]A}LD$HG:exD$H#}LweXk9Ca9d?

length 4+XD$HG}]5D5J$H#
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>}:

struct sqludf_vc_fbd *arg1; /* example for VARCHAR(n) FOR BIT DATA */
struct sqludf_vc_fbd *result; /* also for LONG VARCHAR FOR BIT DATA */

v ;x FOR BIT DATA D VARCHAR(n)#

P'#Z C Pm>* SQLUDF_VARCHAR r char...[n+1]#(bGT null axD C

V{.#)

TZ VARCHAR(n) N},DB2 aZ(k+1);CPEk NULL,dP k GX(V

{.D$H#C V{.&m/}G#JOZYwb)5#TZ R E T U R N S

VARCHAR(n) 5rf"}LDdvN},}LweXk9C NULL 4(g5J5,

r* DB2 +y]K NULL V{47(a{$H#

>}:

char arg2[51]; /* example for VARCHAR(50) */
char *result; /* also acceptable */

v DATE

P'#Z C P2m>* SQLUDF_DATE r CHAR(10)(4 char...[11])#UZ5<

UT ISO q=+]A}L:

yyyy-mm-dd

>}:

char arg1[11]; /* example for DATE */
char *result; /* also acceptable */

":TZ DATE"TIME T0 TIMESTAMP 5X5,DB2 a*sV{9CQ(eD

q=,g{iv"GgK,G4 DB2 I\amsbMK5(}g,a+ 2001-

04-03 bMI 4 B 3 U,49$Z5* 3 B 4 U`gK),r_a<Bms

(SQLCODE -493,SQLSTATE 22007)#

v TIME

P'#Z C P2m>* SQLUDF_TIME r CHAR(8)(4 char...[9])#1d5<U

T ISO q=+]A}L:

hh.mm.ss

>}:

char *arg; /* example for TIME */
char result[9]; /* also acceptable */

v TIMESTAMP

P'#Z C m>* SQLUDF_STAMP r CHAR(19)-CHAR(32)(4 char[20]-

char[33])#1dAG5_PBPq=:

yyyy-mm-dd-hh.mm.ss.nnnnnnnnnnnn

dP:

yyyy m>j#

mm m>B#

dd m>U#
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hh m>!1#

mm m>VS#

ss m>k#

nnnnnnnnnnnn
m>!}k#(I!)IT8( TIMESTAMP }]`MD!}k?V,T9

1dAG+H* 0-12 ;#

+1dAG53hk!};};,D1dAGd?1,C5+;XOr_n

d 0 Tck1dAGd?Dq=%d#

V{.D$HIo 19-32 vVZ,!vZy8(D!}k}#(I!)IT8(

TIMESTAMP }]`MD!}k?V,T91dAG+H* 0-12 ;#

}g:

(VALUES(CURRENT TIMESTAMP(0))
1
-------------------
2008-07-09-14.48.36

1 record(s) selected.

LENGTH (VALUES(CURRENT TIMESTAMP(0))
1
-------------------
19

1 record(s) selected.
(VALUES(CURRENT TIMESTAMP(12))
1
-------------------
2008-07-09-14.48.36.123456789012

1 record(s) selected.

LENGTH (VALUES(CURRENT TIMESTAMP(0))
1
-------------------
32

BPGITfE TIMESTAMP(12) 5Dd?yw:

char arg1[33]; /* example for TIMESTAMP */
char *result; /* also acceptable */

v GRAPHIC(n)

P'#Z C Pm>* SQLUDF_GRAPH r sqldbchar[n+1]#(bGT null axD<N

V{.)#k"b,zITZ wchar_t $H(e* 2 vVZDYw53O9C

wchar_t[n+1];;x,(i9C sqldbchar#

TZ GRAPHIC(n) N},DB2 a+ n +VZV{FA:ex,"+BP=vVZh

* NULL#}]T DBCS q=S DB2 +]A}L,R+XDa{&CIC DBCS

q=#KP*H,Z9C WCHARTYPE NOCONVERT $`kw!n#TZ

RETURNS GRAPHIC(n) 5rf"}LDdvN},DB2 aiR6k= GRAPHIC

null CHAR,"Rg{R= GRAPHIC null CHAR,Ma9C GRAPHIC UqV{

+5nd= n ;#
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Z(e<N}LN}1,k<G9C VARGRAPHIC !z GRAPHIC,r* DB2 ;

a+ VARGRAPHIC Td?a}* GRAPHIC#}g,Yhz4gBy>(e}L:

CREATE FUNCTION SIMPLE(GRAPHIC)...

g{9C VARGRAPHIC }]4wC SIMPLE /}}](... SIMPLE('<NDV

l')...),G4z+U=8>R;=/}D SQLCODE -440(SQLSTATE 42884)m

s,xRK/}DnUC'I\^(mbK{"D-r#Z0fD>}P,<ND

V G;vbM* VARGRAPHIC }]DDV DBCS V{.,rKzIT+|?F

`M*;I GRAPHIC r+N}(e* VARGRAPHIC#

>}:

sqldbchar arg1[14]; /* example for GRAPHIC(13) */
sqldbchar *arg1; /* also acceptable */

v VARGRAPHIC(n)

P'#Z C Pm>* SQLUDF_GRAPH r sqldbchar[n+1]#(bGT null axD<N

V{.)#k"b,zITZ wchar_t $H(e* 2 vVZDYw53O9C

wchar_t[n+1];;x,(i9C sqldbchar#

TZ VARGRAPHIC(n) N},DB2 aZ(k+1);CPEk GRAPHIC NULL,d

P k GX(vVnD$H#GRAPHIC NULL G8<NV.ns;vV{DyPVZ

<|,~xFc(’\0’)Div#}]T DBCS q=S DB2 +]A}L,R+XD

a{&CIC DBCS q=#KP*H,Z9C WCHARTYPE NOCONVERT $`

kw!n#TZ RETURNS VARGRAPHIC(n) 5rf"}LDdvN},}Lwe

Xk9C GRAPHIC NULL 4(g5J5,r* DB2 +y]K GRAPHIC NULL

V{47(a{$H#

>}:

sqldbchar args[51], /* example for VARGRAPHIC(50) */
sqldbchar *result, /* also acceptable */

v LONG VARGRAPHIC

P'#Z C Pm>* SQLUDF_LONGVARG ra9:

struct sqludf_vg
{

unsigned short length; /* length of data */
sqldbchar data[1]; /* first char of data */

};

k"b,Z0fDa9P,zITZ wchar_t $H(e* 2 vVZDYw53O,

9C wchar_t 4!z sqldbchar;;x,(i9C sqldbchar#

[1] vv8>+]A`kwD}i#|";b6Ev+];v<NV{#r*+]DG

a9X7,x;G5Ja9,yTa9X7a);V=(49C}i_-#

b)";m>*T null axD<NV{.#TZN},a9Ca9d? length +

$H(T+VZV{m>)T=X+]A}L#}]T DBCS q=S DB2 +]A}

L,R+XDa{&CIC DBCS q=#KP*H,Z9C WCHARTYPE

NOCONVERT $`kw!n#TZ RETURNS Sdrf"}LDdvN},+]A

}LD$HG:exD$H#}LweXk9Ca9d? length 4+XD$HG}

]5D5J$H(T+VZV{m>)#
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>}:

struct sqludf_vg *arg1; /* example for VARGRAPHIC(n) */
struct sqludf_vg *result; /* also for LONG VARGRAPHIC */

v BLOB(n) M CLOB(n)

P'#Z C Pm>* SQLUDF_BLOB"SQLUDF_CLOB ra9:

struct sqludf_lob
{

sqluint32 length; /* length in bytes */
char data[1]; /* first byte of lob */

};

[1] vv8>+]A`kwD}i#b";b6E;+];vV{;r*+]DGa9

X7,x;G5Ja9,yTa9X7a);V=(49C}i_-#

b)";m>*T null axD C V{.#TZN},a9Ca9d? length +$

HT=X+]A}L#TZ RETURNS Sdrf"}LDdvN},+]XA}LD

$HG:exD$H#}LweXk9Ca9d? length 4+XD$HG}]5D

5J$H#

>}:

struct sqludf_lob *arg1; /* example for BLOB(n), CLOB(n) */
struct sqludf_lob *result;

v DBCLOB(n)

P'#Z C Pm>* SQLUDF_DBCLOB ra9:

struct sqludf_lob
{

sqluint32 length; /* length in graphic characters */
sqldbchar data[1]; /* first byte of lob */

};

k"b,Z0fDa9P,zITZ wchar_t $H(e* 2 vVZDYw53O,

9C wchar_t 4!z sqldbchar;;x,(i9C sqldbchar#

[1] vv8>+]A`kwD}i#b";b6E;+];v<NV{;r*+]DG

a9X7,x;G5Ja9,yTa9X7a);V=(49C}i_-#

b)";m>*T null axD<NV{.#TZN},a9Ca9d? length +

$HT=X+]A}L#}]T DBCS q=S DB2 +]A}L,R+XDa{&C

IC DBCS q=#KP*H,Z9C WCHARTYPE NOCONVERT $`kw!n#

TZ RETURNS Sdrf"}LDdvN},+]A}LD$HG:exD$H#}

LweXk9Ca9d? length 4+XD$HG}]5D5J$H(dPDyP$

H<T+VZV{m>)#

>}:

struct sqludf_lob *arg1; /* example for DBCLOB(n) */
struct sqludf_lob *result;

v %5`M

P'r^',!vZy>`M#aT UDT Dy>`Mq=+%5`M+]A UDF,

rK;PKy>`MP'1,E\8(%5`M#
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>}:

struct sqludf_lob *arg1; /* for distinct type based on BLOB(n) */
double *arg2; /* for distinct type based on DOUBLE */
char res[5]; /* for distinct type based on CHAR(4) */

v XML

P'#Z C Pm>* SQLUDF_XML,r_Tm> CLOB }]`MD=(4m>;B

PG;va9>}:

struct sqludf_lob
{

sqluint32 length; /* length in bytes */
char data[1]; /* first byte of lob */

};

[1] vv8>+]A`kwD}i#b";b6E;+];vV{;r*+]DGa9

X7,x;G5Ja9,yTa9X7a);V=(49C}i_-#

b)";m>*T null axD C V{.#TZN},a9Ca9d? length +$

HT=X+]A}L#TZ RETURNS Sdrf"}LDdvN},+]XA}LD

$HG:exD$H#}LweXk9Ca9d? length 4+XD$HG}]5D

5J$H#

>}:

struct sqludf_lob *arg1; /* example for XML(n) */
struct sqludf_lob *result;

Z C M C++ b?}LzkPT XML N}kd?5xP35MCJD=(,k

CLOB 5`,#

v %5`M AS LOCATOR rNN LOB `M AS LOCATOR

TZ UDF M=(DN}ka{P'#|;\CZ^D LOB `MrNNyZ LOB

`MD%5`M#Z C Pm>* SQLUDF_LOCATOR rDVZ{}#

(;w5IT3xNN_Pf]`MD(;wwd?,;sCZ SQL od#bb6

E(;wd?;JCZ(eK CONTAINS SQL r|_6pD SQL CJ8>{D

UDF M=(#*K7#kVP UDF M=(f],(;w API T'V NOT FENCED

NO SQL UDF#;FvZB/}P9Cb) API#

>}:

sqludf_locator *arg1; /* locator argument */
sqludf_locator *result; /* locator result */

EXEC SQL BEGIN DECLARE SECTION;
SQL TYPE IS CLOB LOCATOR arg_loc;
SQL TYPE IS CLOB LOCATOR res_loc;

EXEC SQL END DECLARE SECTION;

/* Extract some characters from the middle */
/* of the argument and return them */
*arg_loc = arg1;
EXEC SQL VALUES SUBSTR(arg_loc, 10, 20) INTO :res_loc;
*result = res_loc;

v a9/`M
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TZ UDF M=((_P`&Dd;/})DN}ka{P'#aZ FROM SQL d

;/}Da{`MP+a9/`MN}+]A/}r=(#aZ TO SQL d;/}

DN}`MP+]a9/`Ma{#

+Td?+]A C"C++"OLE r COBOL }L

}KZ DML }CPkT}L8(D SQL Td?.b,DB2 9a+d{Td?+]A

b?}Lwe#I"a}L19CDN}y=7(b)Td?DTJM3r#*7#

ZwCLrM}Lwe.d}7X;;E",zXk7#}Lay]y9CDN}y

=,TTd?D+]3r4S\Td?#sqludf |,D~ITozz&mM9Cb)T

d?#

BPN}y=;JCZ C oT"OLE oTT0 COBOL oT}L#

PARAMETER STYLE SQL }L

��

� �SQL Td? SQL Td?8>{

SQL 4, }L{ _e{F �

� oO{"
scratchpad call-type dbinfo

��

PARAMETER STYLE DB2SQL }L

��

� SQL Td? SQL-Td?8>{}i

SQL 4, }L{ _e{F �

� oO{"
dbinfo

��

PARAMETER STYLE GENERAL }L

��

� SQL Td?

dbinfo
��

PARAMETER STYLE GENERAL WITH NULLS }L

��

� SQL Td? SQL-Td?8>{}i

dbinfo
��

":TZ UDF M=(,PARAMETER STYLE SQL H[Z PARAMETER STYLE

DB2SQL#

OvN}y=DTd?gByv:
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SQL-argument...

?v SQL-argument <m>("}L1y(eD;vdkrdv5#4BPfr

7(Td?Pm:

v TZj?/},/}D?vdkN}D;vTd?,sz/}a{D;v

SQL-argument#

v TZm/},/}D?vdkN}D;vTd?,szP/}a{mP?v

PD;v SQL-argument#

v TZ=(,=(wb`MD;v SQL-argument,;sG=(D?vdkN}

D;vTd?,sz=(a{D;v SQL-argument#

v TZf"}L,f"}LD?vN}D;v SQL-argument#

4BPfr9C?v SQL-argument:

v /}r=(DdkN}"=(Dwb`Mrf"}LD IN N}

ZwC}L.0,I DB2 hCKTd?#S}LwCPy8(Dmo=q!

dP?vTd?D5#T CREATE odPT&N}(eD}]`Mm>C

5#

v /}r=(Da{,rf"}LD OUT N}

Z5X= DB2 .0,I}LhCKTd?#DB2 Vd:ex,"+dX7

+]A}L#}La+a{5Ek:ex#DB2 aVdc;D:exUd4

|,}]`Mym>D5#TZV{`MM LOB,bb6EVd CREATE

odPy(eDnss!#

TZj?/}M=(,a{}]`MGZ CAST FROM Sd(g{fZ)P

(e,rZ RETURNS SdP(e(g{;fZNN CAST FROM Sd)#

TZm/},DB2 a(eT\E/,byM;X+y(eD?vP<5Xx

DB2#g{z`4 UDF T{CK&\,G4K UDF ;5Xod(Tm/}

xP}C)yhDP#}g,hkT(eK 100 va{PDm/}9C CRE-

ATE FUNCTION od#g{TK/}xP}CDx(od;TdP=vPK

$,G4KE/9 UDF \;;5X?;PPyPK$D=vP,x;aZd

{ 98 PO(QNN1d#kNDBfD dbinfo Td?,TKbPXKE/

D|`E"#

TZ5XD?v5,}Ly5XDVZ};&C,}a{D}]`MM$H

yhDVZ}#Z4(}LD?<u?Zd(ens5#g{}L4P2G

Yw,G4a<B;I$bDa{rl#U9#

v f"}LD INOUT N}

KTd?fP IN M OUT N}DP*,rKq-gOy>D=ifr#Z

wCf"}L.0,DB2 ahCKTd?#I DB2 *KTd?VdD:e

xs!,cT%d CREATE PROCEDURE odPy(eN}D}]`MD

nss!#}g,CHAR `MD INOUT N}I\P;v 10 VZ varchar

+kf"}L,xRP;v 100 VZ varchar Sf"}LP+v#Z5X=

DB2 .0,If"}LhCK:ex#

DB2 ay]}]`MM~qwYw53(VF*=()4Tk SQL-argument D

}]#
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SQL-argument-ind...

?v+]A}LD SQL-argument <_P;v SQL-argument-ind#Z n v SQL-

argument-ind T&ZZ n v SQL-argument,R8> SQL-argument D5Gq*

NULL#

4BPfr9C?v SQL-argument-ind:

v /}r=(DdkN}"=(Dwb`Mrf"}LD IN N}

ZwC}L.0,I DB2 hCKTd?#||,BPdP;v5:

0 Td?fZ,R5;* NULL#

-1 Td?fZ,R5* NULL#

g{}LP(eK RETURNS NULL ON NULL INPUT,G4}Lwe;h

*li5Gq* NULL#;x,g{}LP(eK CALLED ON NULL

INPUT,G4NNTd?D5<IT* NULL,"R}L&CHli SQL-

argument-ind,;sY9CT&D SQL-argument#

v /}r=(Da{,rf"}LD OUT N}

Z5X= DB2 .0,I}LhCKTd?#}La9CKTd?48>X(

a{5Gq* NULL:

0 a{5;* NULL#

-1 a{5* NULL#

49}LP(eK RETURNS NULL ON NULL INPUT,}Lwe2Xkh

Ca{D SQL-argument-ind#}g,ZV8*c1,}/}IT+a{h*

NULL#

TZj?/}M=(,g{BPivI",G4 DB2 a+ NULL a{S*

cums:

– }]bdCN} dft_sqlmathwarn * YES

– dP;vdkTd?IZcumsxd* NULL

bTZ/}P(eK RETURNS NULL ON NULL INPUT !nDiv2I

"

TZm/},g{ UDF {CE/(9Ca{PPm),G4;h*hCT&

ZyhPD8>{#

v f"}LD INOUT N}

KTd?fP IN M OUT N}DP*,rKq-gOy>D=ifr#Z

wCf"}L.0,DB2 ahCKTd?#Z5X= DB2 .0,If"}

LhC SQL-argument-ind#

?v SQL-argument-ind <S\ SMALLINT 5q=#DB2 ay]}]`MM

~qwYw534Tk SQL-argument-ind D}]#

SQL-argument-ind-array

+]Af"}LD?v SQL-argument D SQL-argument-ind-array P<P;v

*X#SQL-argument-ind-array PDZ n v*XT&ZZ n v SQL-

argument,R8> SQL-argument D5Gq* NULL

4BPfr9C SQL-argument-ind-array PD?v*X:
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v f"}LD IN N}

ZwC}L.0,I DB2 hCK*X#||,BPdP;v5:

0 Td?fZ,R5;* NULL#

-1 Td?fZ,R5* NULL#

g{f"}LP(eK RETURNS NULL ON NULL INPUT,G4f"}L

e;h*li5Gq* NULL#;x,g{f"}LP(eK CALLED ON

NULL INPUT,G4NNTd?D5<IT* NULL,"Rf"}L&CH

li SQL-argument-ind,;sY9CT&D SQL-argument#

v f"}LD OUT N}

Z5X= DB2 .0,I}LhCK*X#}La9CKTd?48>X(a

{5Gq* NULL:

0 r}}
a{5;* NULL#

:} a{5* NULL#

v f"}LD INOUT N}

K*XfP IN M OUT N}DP*,rKq-gOy>D=ifr#Zw

Cf"}L.0,DB2 ahCKTd?#Z5X= DB2 .0,If"}L

hC SQL-argument-ind-array D*X#

SQL-argument-ind-array D?v*X<S\ SMALLINT 5q=#DB2 ay]

}]`MM~qwYw534Tk SQL-argument-ind-array D}]#

sqlstate

Z5X= DB2 .0,I}LhCKTd?#}LIT9CKTd?48>/f

rmsiv#}LIT+KTd?h*NN5#5“00000”b6E4lb=N

N/frmsiv#0:*“01”D5b6Elb=/fiv#g{5D0:;

G“00”r“01”,G4b6Elb=msiv#ZwC}L1,Td?a|,5

“00000”#

TZmsiv,}La5X SQLCODE -443#TZ/fiv,}La5X

SQLCODE +462#g{ SQLSTATE G 38001 r 38502,G4 SQLCODE G

-487#

sqlstate S\ CHAR(5) 5q=#DB2 ay]}]`MM~qwYw534Tk

sqlstate D}]#

}L{ ZwC}L.0,I DB2 hCKTd?#|GS DB2 +]A}LD^(/}

{

y+]D }L{ q=*:

#=.}L

9Cdct*wv?V#gBG=v>}:

PABLO.BLOOP WILLIE.FINDSTRING

Kq=9z\;+,;}LweCZ`vb?}L,RZwCC}Lwe1T

\;xVb)}L#
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":d;ITZTs{M#={P|,dc,+;(ibyv#}g,g{/

} ROTATE GZ#= OBJ.OP P,G4+]AC/}D}L{FG

OBJ.OP.ROTATE,+g{#={FG OBJ r OBJ.OP,G4}L{F;+wT#

routine-name S\ VARCHAR(257) 5q=#DB2 ay]}]`MM~qwY

w534Tk routine-name D}]#

_e{F

ZwC}L.0,I DB2 hCKTd?#|GS DB2 +]A}LD}LX(

{F#

gBG=v>}:

WILLIE_FIND_FEB99 SQL9904281052440430

Z;v5GIC'Z{D CREATE odPa)#Z~v5GZC'48(5

1,I DB2 y]101dAGzI#

M routine-name Td?;y,+]K5D-rGr}La);V=(47P6

pTdxPwCDX(}L#

specific-name S\ VARCHAR(18) 5q=#DB2 ay]}]`MM~qwYw

534Tk specific-name D}]#

oO{"

Z5X= DB2 .0,I}LhCKTd?#}LIT9CKTd?+{"D>

ek DB2 {"#

Z}L9CgOyvD sqlstate Td?45Xmsr/f1,|ITZK&|,

hvE"#DB2 +KE"w*jG|,Zd{"P#

ZwC}L.0,DB2 a+Z;vV{h* NULL#Z5X1,|a+KV{

.S*T null axD C V{.#TZmsiv,KV{.aw*jG|,Z

SQLCA P#SQLCA r DB2 CLP {"PAYavVKV{.DZ;v?V#

;x,yvVD5JV{}!vZd{jGD$H,r* DB2 aXOjGT{

O SQLCA y5)DjG\$H^F#\bZD>P9C X’FF’,r*Z

SQLCA P9CKV{4(gjG#

}Ly5XDD>;&C,v+]AC}LD VARCHAR(70) :ex#g{}

L4P2GYw,G4a<B;I$bDa{rl#ax#

DB2 aYhS}L5Xx DB2 DNN{"jG<9C}Ly9CDzk3#

zD}L&C7#{OKiv#g{z9C 7 ;;d? ASCII S/,G4}

LIT9CNNzk345X{"jG#

diagnostic-message S\ VARCHAR(70) 5q=#DB2 ay]}]`MM~q

wYw534Tk diagnostic-message D}]#

scratchpad

ZwC UDF r=(.0,I DB2 hCKTd?#vTZ"aZd8(K

SCRATCHPAD X|VD/}M=(,KTd?GfZD#KTd?G;Va9

(MC4+]NN LOB }]`M5Da9j+;y),_PBP*X:

v INTEGER,|,]fxD$H#|D]fxD$Ha<B SQLCODE

-450(SQLSTATE 39501)

v 5JD]fx,j+u</*~xF 0,gBy>:

– TZj?/}M=(,aZZ;vwC.0u</]fx,Ks,DB2 (

#;ai4r^DC]fx#
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– TZm/},g{T CREATE FUNCTION 8( FINAL CALL,G4a

ZT UDF 4P FIRST wC.0u</C]fx#ZKwC.s,]f

xZ]j+Zm/}DXF.B#g{Tm/}8( NO FINAL CALL r

+ NO FINAL CALL h*m/}D1!5,G4akT?v OPEN w

Cu</C]fx,RZ OPEN wC.d,]fxZ]j+Zm/}DX

F.B#(bTZZ,SrSi/P9CDm/}aG#X*#g{Z?

N4P OPEN wC1Xk#t]fxDZ],G4XkZ CREATE

FUNCTION odP8( FINAL CALL#g{8(K FINAL CALL,G

4};cD OPEN"FETCH T0 CLOSE wC.b,m/}2+aSU

FIRST M FINAL wC,)]fx,$MJ4ME.C#)

ITZ}LP9Ck CLOB r BLOB `,D`M43d]fx,r*y+]

DTd?_P`,Da9#

7#}Lzk;aZ]fx:exb?wv|D#g{}L4P2GYw,G

4a<B;I$bDa{rl#ax,RI\<B DB2 "zG}#JO#

g{ZSi/P}CK9C]fxDj? UDF r=(,G4 DB2 I\av(

Z=NwCKSi/.d"B]fx#g{T UDF 8(K FINAL CALL,G

4aZwvnUwCs4PK"BYw#

DB2 au</]fx,TkTNN}]`MDf"wTk}]VN#bI\a

<B{v scratchpad a9(dP|($HVN)msXTk#

call-type

ZwC UDF r=(.0,I DB2 hCKTd?(g{fZ)#TZyPm/

}T0"aZd8(K FINAL CALL Dj?/}M=(,KTd?GfZD

sz call-type DyP10I\5#UDF r=(&C|,T=XlbyP$Z5

D Switch r Case od,x;G|,“if A do AA, else if B do BB, else it

must be C so do CC”`M_-#bGr*TsI\amSd{wC`M,"R

g{z4T=Xlbu~ C,G4TsI\\QmSBDI\iv#

":

1. TZ call-type DyP5,C}LhC sqlstate M diagnostic-message 5X

5I\\OJ#+;aZ?v call-type DBPhvPX4KE"#TZyP

wC,DB2 <a4P0fkTb)Td?ywDhvP8>DYw#

2. |,D~ sqludf.h $Zk}L;p9C#CD~|,BP call-type 5(I

w*#?j+4v)D{E(e#

TZj?/}M=(,call-type |,:

SQLUDF_FIRST_CALL (-1)
bGkTKodD}LywD FIRST wC#wC}L1,a+

scratchpad(g{P)h*~xFc#a+]yPTd?5,"R}L

&CjI;NTu</Ywy*jIDNN$w#Kb,Tj? UDF

r=(ywD FIRST wC`FZ NORMAL wC,&Czz"5X&

p#

":g{8( SCRATCHPAD,x;8( FINAL CALL,G4}L+

;a_PbvC4j6Z;vwCD call-type Td?#`4X,|+X

k@5Z]fxD+c4,#
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SQLUDF_NORMAL_CALL (0)
bG NORMAL wC#a+] SQL dk5,R}L&Czz"5Xa

{#}L2IT5X sqlstate M diagnostic-message E"#

SQLUDF_FINAL_CALL (1)
bG FINAL wC,4,;a+]NN SQL-argument r SQL-argument-

ind 5,"R"Tlib)5a<B;I$bDa{#g{2+]

scratchpad,G4|a#VH0wC1D-4#KL,}L&CMEJ

4#

SQLUDF_FINAL_CRA (255)
bG FINAL wC,kOv FINAL wC`,,;}KwC_P;nd

{Xw,4,T(e*\;"v SQL D}L4PKwC,"RZ4P

KwC1,C}L;\"v} CLOSE Nj.bDNN SQL od#

(SQLCODE -396,SQLSTATE 38505)}g,g{ DB2 }Z4P

COMMIT &m,G4;]mBD SQL,"RK1T}L"vDNN

FINAL wC<aG 255 FINAL wC#4(e*|,NN SQL CJ6

pD}L<@;aSU 255 FINAL wC,;x,I\aT759C

SQL D}L8(N;`MD FINAL wC#

MEJ4

j? UDF r=(&CME|yq!DJ4,}gZf#g{T}L8(K

FINAL CALL,G4;*28(K SCRATCHPAD R9C|4zYJ4,C

FINAL wCGMEJ4DT;;C#g{48( FINAL CALL,G4&C4P

`,wC4MEyq!DNNJ4#

TZm/},call-type |,:

SQLUDF_TF_FIRST (-2)
bG FIRST wC,v1T UDF 8(K FINAL CALL X|V1,E

a4PKwC#Z4PKwC.0,a+ scratchpad h*~xFc#a

+Td?5+]Am/}#m/}ITq!Zf,r4Pd{v;N

TJ4u</Yw#b;G OPEN wC#KwCsfG OPEN wC#

Z4P FIRST wC1,m/};&C+NN}]5Xx DB2,r*

DB2 avTK}]#

SQLUDF_TF_OPEN (-1)
bG OPEN wC#g{8( NO FINAL CALL,G4+u</

scratchpad,+Zd{ivB,;;(au</#Z4P OPEN 1,a

+yP SQL Td?5+]Am/}#Z4P OPEN wC1,m/}

;&C+NN}]5Xx DB2#

SQLUDF_TF_FETCH (0)
bG FETCH wC,"R DB2 Z{m/}5X;P(|,;i5X

5)rmaxu~(I SQLSTATE 5“02000”y8>)#g{+

scratchpad +]A UDF,G4Zxk1,|a#VH0wC1D-4#

SQLUDF_TF_CLOSE (1)
bGTm/}ywD CLOSE wC#|a=b OPEN wC,RIC4

4PNNb? CLOSE &m(}g,XU4D~)T0MEJ4(Xp

G NO FINAL CALL iv)#
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g{f0,SrSi/,G4 OPEN/FETCH.../CLOSE wCrPITZ

od4PPX4,+;P;v FIRST wCM;v FINAL wC#v1

Tm/}8( FINAL CALL 1,Ea4P FIRST M FINAL wC#

SQLUDF_TF_FINAL (2)
bG FINAL wC,;PZTm/}8(K FINAL CALL 1Ea4

P#|a=b FIRST wC,"R;PZ?N4Pod1E4P;N#

|$ZCZMEJ4#

SQLUDF_TF_FINAL_CRA (255)
bG FINAL wC,kOv FINAL wC`,,;}KwC_P;nd

{Xw,4,T(e*\;"v SQL D UDF 4PKwC,"RZ4

PKwC1,C UDF ;\"v} CLOSE Nj.bDNN SQL o

d#(SQLCODE -396,SQLSTATE 38505)}g,g{ DB2 }Z4

P COMMIT &m,G4;]mBD SQL,"RK1T UDF "vD

NN FINAL wC<aG 255 FINAL wC#k"b,4(e*|,N

N SQL CJ6pD UDF <@;aSU 255 FINAL wC,;x,I

TT759C SQL D UDF 8(N;`MD FINAL wC#

MEJ4

`4}LTME|Gyq!DNNJ4#TZm/},P=vT;;CI4P

KMEYw:CLOSE wCM FINAL wC#CLOSE wCa=b?v OPEN w

C,"RITZ4Pod1`N4P#FINAL wC;PZT UDF 8( FINAL

CALL 1Ea4P,"R;PZ?N4Pod1E4P;N#

g{zITZ4P UDF DyP OPEN/FETCH/CLOSE rPZd&CJ4,k

`4 UDF TZ4P FIRST wC1q!J4"Z4P FINAL wC1MEJ

4#]fxGzYKJ4DT;;C#TZm/},g{8( FINAL CALL,

G4;PZ4P FIRST wC.0Eu</]fx#g{48( FINAL CALL,

G4aZ4P?v OPEN wC.0XBu</]fx#

g{J4X(Z?v OPEN/FETCH/CLOSE rP,k`4 UDF T4P CLOSE

wC4MEJ4#

":g{m/}ZSi/r,SP,G4 OPEN/FETCH/CLOSE rP\I\a

vV`N,!vZ DB2 E/w!qgNi/odD4P#

call-type S\ INTEGER 5q=#DB2 ay]}]`MM~qwYw534T

k call-type D}]#

dbinfo
ZwC}L.0,I DB2 hCKTd?#KTd?;PZ}LD CREATE o

d8( DBINFO X|V1EfZ#KTd?G7D~ sqludf.h Py(eD

sqludf_dbinfo a9#Ka9P|,{FMj6Dd?Z$HOI\,}K DB2

"PfPI\Dn$5,+TK==(ed?G*Kk+4"Pf#Vf]#

zIT9CT?v{FMj6d?xP9dD$Hd?4A!ri!5J9C

Dd??V#dbinfo a9|,BP*X:

1. }]b{$H(dbnamelen)

gB}]b{ D$H#KVNG unsigned short integer#

2. }]b{(dbname)
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10Q,S}]bD{F#KVNG;vI 128 vV{iID$j6#g

OyvD}]b{$H VNaj6KVND5J$H#|;|, null U

9{rNNndV{#

3. &CLrZ(j6$H(authidlen)

gB&CLrZ(j6 D$H#KVNG unsigned short integer#

4. &CLrZ(j6(authid)

&CLrKP1Z(j6#KVNG;vI 128 vV{iID$j6#|

;|, null U9{rNNndV{#Ov&CLrZ(j6$H VNa

j6KVND5J$H#

5. 73zk3(codepg)

bG}v 48 VZa9D"/;;va9GyP DB2 }]bz7D+2a

9(cdpg_db2),m;vGkTIf DB2 JOb`4D}Ly9CDa9

(cdpg_cs),ns;vG)If DB2 z/OS f9CDa9(cdpg_mvs)#

*K7#IF2T,(iZyP}LP9C+2a9 cdpg_db2#

cdpg_db2 a9I;v}i(db2_ccsids_triplet)y9I,K}i|,}im

>}]bPgBy>DI\`k=8Dzk3E":

a. ASCII `k=8#k"b,*K7#kH0f>D DB2}]bf],g

{}]bG Unicode }]b,G4 Unicode `k=8DE"aEZK

&"RavVZZ}v*XP#

b. EBCDIC `k=8

c. Unicode `k=8

`k=8E"sfG}L`k=8(db2_encoding_scheme)D}iBj#

}iD?v*X<|,}vVN:

v db2_sbcs#%VZzk3,unsigned long integer#

v db2_dbcs#+VZzk3,unsigned long integer#

v db2_mixed#iOzk3(VF*lOzk3),unsigned long inte-

ger#

6. #={$H(tbschemalen)

gB#={ D$H#g{4+]m{,G4|, 0(c)#KVNG

unsigned short integer#

7. #={(tbschema)

gBm{ D#=#KVNG;vI 128 vV{iID$j6#|;|,

null U9{rNNndV{#gOyvD#={$H VNaj6KVND

5J$H#

8. m{$H(tbnamelen)

gBm{ D$H#g{4+]m{,G4|, 0(c)#KVNG unsigned

short integer#

9. m{(tbname)
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bGy|BrekDmD{F#v1}L}C;Z UPDATE odP SET

SdDR`,r_G INSERT odD VALUES PmPDn1,EahC

KVN#KVNG;vI 128 vV{iID$j6#|;|, null U9

{rNNndV{#gOyvDm{$H VNaj6KVND5J$H#

gOyvD#={ VNkKVN;p9Ij<m{#

10. P{$H(colnamelen)

gBP{ D$H#g{4+]P{,G4|, 0(c)#KVNG unsigned

short integer#

11. P{(colname)

km{Du~j+`,,KVN|,y|BrekDPD{F;qr,^

($bKVN#KVNG;vI 128 vV{iID$j6#|;|, null

U9{rNNndV{#OvP{$H VNaj6KVND5J$H#

12. f>E/"PfE(ver_rel);v 8 V{VN,aj6z70df>""P

fM^D6p,q=* pppvvrrm,dP:

v ppp aj6z7,gBy>:

DSN DB2 z/OS fr OS/390® f

ARI SQL/DS r DB2 VM fr VSE f

QSQ DB2 System i f}]b

SQL DB2 }]b Linux f"UNIX fM Windows f

v vv G;v=;}f>j6#

v rr G;v=;}"Pfj6#

v m G;v;;}^D6pj6#

13. #tVN(resd0)

KVN)+49C#

14. =((platform)

&CLr~qwDYw53(=(),gBy>:

SQLUDF_PLATFORM_AIX
AIX®

SQLUDF_PLATFORM_HP
HP-UX

SQLUDF_PLATFORM_LINUX
Linux

SQLUDF_PLATFORM_MVS
OS/390

SQLUDF_PLATFORM_NT
Windows 2000 r Windows XP

SQLUDF_PLATFORM_SUN
Solaris Yw53
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SQLUDF_PLATFORM_WINDOWS95
Windows 95"Windows 98 r Windows Me

SQLUDF_PLATFORM_UNKNOWN
4*DYw53r=(

TZOvPm4|,Dd{Yw53,kND sqludf.h D~DZ]#

15. m/}PPmu?}(numtfcol)

gBm/}PPm VNy8(Dm/}PPmPDGcu?}#

16. #tVN(resd1)

KVN)+49C#

17. T10}LxPwCDf"}LD}Lj6(procid)

f"}LD}Lj6%d SYSCAT.ROUTINES PD ROUTINEID P,K

j6IC4lwwCf"}LD{F#KVNG 32 ;x{E{}#

18. #tVN(resd2)

KVN)+49C#

19. m/}PPm(tfcolumn)

g{bGm/},G4KVNG DB2 /,VdDL{}}iD8k#g{

bGNNd{`MD}L,G4K8kG NULL#

KVNv)m/}9C#;P0 n vu?G`XD,dP n GZm/}

PPmu?} VN(numtfcol)P8(#n ITHZ 0,"R n !Zr

HZZ CREATE FUNCTION odD RETURNS TABLE(...) SdPkT

/}(eDa{P}#b)5T&ZKodh*Sm/}Pq!DPr

}#5“1”m>Z;vQ(eDa{P,“2”m>Z~vQ(eDa{P,

TK`F;"Rb)5IT@NN3rEr#k"b,n ITHZc,4,

TZ`FZ SELECT COUNT(*) FROM TABLE(TF(...)) AS QQ Dod(dP,

i/;h*NN5JP5),d? numtfcol ITGc#

K}im>E/za#UDF ";h*5Xm/}PyPa{PDyP5,

;h5XX(OBDyhD5(b)5ytDPG}iP4`ExPj6

DP)#IZZa}T\f&1,KE/a9 UDF _-4S/,rK UDF

IT!q5X?vQ(eDP#

20. (;&CLrj6(appl_id)

KVNGT null axD C V{.(I(;j6&CLrk DB2 D,S)

D8k#Z,S1,I DB2 zIKV{.#

KV{.Dns$HG 32 vV{,RV{.D+7q=!vZZM'zM

DB2 .d("D,SD`M#(#,|S\BPq=:

x.y.ts

dP,x M y f,S`MxDd,x ts G;v 12 V{1dAG(q=

* YYMMDDHHMMSS),DB2 I\aw{K1dAGT7#(;T#

>}:*LOCAL.db2inst.980707130144
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21. #tVN(resd3)

KVN)+49C#

C M C++ }LPD<Nwd?
9C C r C++ `4R(}dN}dkrdv4SUr5X<N}]DNN}L,(#

<&C9C WCHARTYPE NOCONVERT !nxP$`k#bGr*(}b)N}+

]D<N}];S*9C DBCS q=,x;G wchar_t /Izkq=#9C

NOCONVERT b6EZ}LD SQL odPYwD<N}]2+IC DBCS q=,T

%dN}}]Dq=#

hz WCHARTYPE NOCONVERT,;h*Z<Nwd?M}]b\mw.d4PV{

zk*;#+<Nwd?PD}]"MA}]b\mwT0SPSUb)}](Z"

MMSUZd,}]G4DdD D B C S V{)#g{;9C W C H A R T Y P E

NOCONVERT,G4zTITYw}LP wchar_t q=D<N}];;x,zXkV/

4PdkMdv*;#

CONVERT ITZ FENCED }LP9C,"R|+0l}LP SQL odZD<N}

],+;a0l(}}LN}4+]D}]#Xk9C NOCONVERT !n49( NOT

FENCED }L#

\D45,(}}LdkrdvN}+]A}L,rSP5XD<N}]<IC DBCS

q=,x;[Gq9C WCHARTYPE !n4$`k}L#

C++ `M0N
ITXX C++ /}D{F#g{=v,{ C++ /}_P;,DTd?,G4IT2

f,}g:

int func( int i )

M

int func( char c )

1!ivB,C++ `kwaT/}{xP`M0Nr“X{”#bb6Ea+Td?`M

{F=SAd/}{Tbv/}{,gH0=v>}PD func__Fi M func__Fc#X{

{FZ?vYw53OaP;,,rK^(F2T=X9CX{{FDzk#

Z Windows Yw53O,ITy] .obj(Ts)D~47(`M0N/}{#

hz Windows OD Microsoft Visual C++ `kw,zIT9C dumpbin |ny] .obj

(Ts)D~47(`M0N/}{,gBy>:

dumpbin /symbols myprog.obj

dP,myprog.obj GLrTsD~#

Z UNIX Yw53O,IT9C nm |ny] .o(Ts)D~ry]2mb47(`

M0N/}{#K|nI\azz`1sDdv,rK(i(} grep 4+ddvTi

R}7DP,gBy>:

nm myprog.o | grep myfunc

dP,myprog.o GLrTsD~,x myfunc GLr4D~PD/}#
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yPb)|nyzzDdv|(_PX{/}{DP#}g,Z UNIX O,KPgBy

>:

myfunc__FPlT1PsT3PcN35| 3792|unamex| | ...

ZS0fDdP;v|nq!X{/}{s,zITZ`&D|nP9CC/}{#

+Z>?VDsxZ]P]>gN9CS0fD UNIX >}q!DX{/}{#aT`

,==9CZ Windows Oq!DX{/}{#

Z CREATE odP"a}L1,EXTERNAL NAME SdXk8(X{/}{#}g:

CREATE FUNCTION myfunco(...) RETURNS...
...
EXTERNAL NAME '/whatever/path/myprog!myfunc__FPlT1PsT3PcN35'
...

g{}Lb;|,XXD C++ /}{,G4IT!q9C extern "C" 4?F`kw

;T/}{xP`M0N#(k"b,z<UITXXT UDF 8(D SQL /}{,r

* DB2 ay]{FT0S\DN}4bvywCDb/}#)

#include <string.h>
#include <stdlib.h>
#include "sqludf.h"

/*---------------------------------------------------------------------*/
/* function fold: output = input string is folded at point indicated */
/* by the second argument. */
/* inputs: CLOB, input string */
/* LONG position to fold on */
/* output: CLOB folded string */
/*---------------------------------------------------------------------*/
extern "C" void fold(

SQLUDF_CLOB *in1, /* input CLOB to fold */
...
...

}
/* end of UDF: fold */

/*---------------------------------------------------------------------*/
/* function find_vowel: */
/* returns the position of the first vowel. */
/* returns error if no vowel. */
/* defined as NOT NULL CALL */
/* inputs: VARCHAR(500) */
/* output: INTEGER */
/*---------------------------------------------------------------------*/
extern "C" void findvwl(

SQLUDF_VARCHAR *in, /* input smallint */
...
...

}
/* end of UDF: findvwl */

Z>>}P,UDF fold M findvwl ;aI`kwxP`M0N,xG&C9Cd40

N{FZ CREATE FUNCTION odP"a#`FX,g{Z C++ f"}Lr=(P

`4K extern "C",G4aZ CREATE odP9Cd40N{F#

S C M C++ }LP5Xa{/
z*"D C M C++ }LITr9C'Vlw}La{/D API 5VDwC}Lr&

CLr5Xa{/#s`} API 'Vlw}La{/,+6k= SQL ;'VKYw#
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a{/D C M C++ m>G SQL Nj#Z;v}L5X.0,IT+NNQZC}L

Pyw"r*"R4T=XUD SQL Nj5XxwC_#+a{/5XxwC_D3

rMGZC}LPr*NjTsD3r#*5Xa{/,";h*Z CREATE PRO-

CEDURE odr}L5VP8(=SDN}#

Hvu~

;cXKbgN4( C M C++ }LPzZzjITB}LPCZS C r C++

}L5Xa{D=h#

4( C M C++ }L

Z C r C++ 6k= SQL }LPywDNj;GIv/Nj#

}L

*5X C r C++ }LDa{/,k4PBPYw:

1. Z C r C++ }LD CREATE PROCEDURE odP,}8(NNd{`

&Dod.b,z9Xk8( DYNAMIC RESULT SETS Sd(d5HZ

}L+*5XDnsa{/})#

2. Z}LywP,+5XxwC_Da{/;h*N}jG#

3. Z}LD C r C++ }L5VP,ZCZywwd?DywZP9C

DECLARE CURSOR od4ywNj#Njyw9 SQL kNj`X*#

4. Z C r C++ }LzkP,(}4P OPEN od4r*Nj#b+4P

DECLARE CURSOR odP8(Di/"9i/a{kCNj`X*#

5. I!:9C FETCH od4a!kCNj`X*Da{/PDP#

6.

kpZ}L5X=wC_.0DNN;C4PCZXUNjD CLOSE o

d#r*DNj+Z}L5X1w*a{/5XxwC_#

Z}L5Xs,g{P`vNj&Zr*4,,G4kG)Nj`X*D

a{/+4|GDr*3r5XxwC_#}L5XDa{/};\,v

DYNAMIC RESULT SETS Sd5y8(Dns}?#g{}L5VPr*

DNj}sZ DYNAMIC RESULT SETS Sdy8(D5,G4;a5X

``Da{/#ZbVivB,DB2 ;a"vmsr/f#

;)I&XjI C r C++ }LD4(.s,MITS DB2 |nP&mwr DB2 |

n0ZP9C CALL od4wCC}L,Tci$GqI&X+a{/5XxwC_#

PXwC}LMd{`MD}LDE",kND:

v }LwC

4( C M C++ }L
T4(_Pd{5VDb?}LD==44(T C r C++ bxP}CD}LM/}#

KNqI8v=hiI,dP|(9l}LD CREATE od,`4}L5V,$`k"

`kM4SzkT0?p4zk#

ZBPivB,z;A!q5V C r C++ }L:

v zh*Z}LPb04S_-,TCJ}]brZ}]bb?4PYw#
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v z*sSBPNNnwCb0D_-:`v&CLr"CLP"m;v}L(}L"

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

v znC$9Cng C r C++ .`D6k= SQL `LoT4`4K_-#

Hvu~

v Kb C M C++ }L5V#*Kb C M C++ }LD#fE",kND:

– Z 1433DZ 5 B, :C M C++ }L;

v XkZM'zO20=x&CLr*"'VD IBM }]~qwM'z#

v }]b~qwXk}ZKP'V DB2 y'VD C r C++ `kw(CZ}L*")

DYw53#

v XkZ}]b~qwO20XhD`kw#

v P(Tb?}L4P CREATE od#PX4P CREATE PROCEDURE odr CRE-

ATE FUNCTION odyhDX(,kNDodDD5#

}L

1. 9Cy!`LoT C r C++ 4`4}L_-#

v PX C M C++ }LT0 C M C++ }L&\D#fE",kND“Hvu~”?

VPy}CDwb#

v |(d{ C &\yhDNN C r C++ 7D~,T0 SQL }]`MM SQL 4

P'VyhD D B 2 C r C + + 7D~#|(BP7D~:

sqludf.h"sql.h"sqlda.h"sqlca.h T0 memory.h#

v Xk9CdP;V'VDN}y=45V}LN}Xw{#?R(i+N}y=

SQL CZyP C M C++ }L#a+]fxM dbinfo a9w*N}+]A C M

C++ }L#PXN}Xw{MN}5VD|`E",kND:

– Z 1463D:C M C++ }LPDN};

– Z 1473D:N}y= SQL C M C++ }L;

– Z 1503D:N}y= SQL C M C++ /};

v 9CkT6k= SQL C M C++ &CLrywwd?MN}jGD=(4yww

d?MN}jG#7#}7X9C3dA DB2 SQL }]`MD}]`M#PX

DB2 M C r C++ }]`M.dD}]`M3dD|`E",kND:

– Z 1573D:C M C++ }L'VD SQL }]`M;

v |(}L_-#}L_-IT|, C r C++ `LoTy'VDNNzk#Kb,

|\;T4P6k= SQL &CLrD=(44P6k= SQL od#PXZ6k

= SQL P4P SQL odD|`E",kND:

– 6*"6k= SQL &CLr7 PD:Z6k= SQL &CLrP4P SQL o

d;

v g{}LG}LRzh*+a{/5Xx}LwC_,G4z;h*Ca{/D

NNN}#PX5X}LDa{/D|`E",kND:

– Z 1813D:S C M C++ }LP5Xa{/;

v Z}L)2hC}L5X5#

2. 9(zkTzzbD~#PXgN9(6k= SQL C M C++ }LDE",kN

D:

v Z 1843D:9( C M C++ }Lzk;
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3. +b4F=}]b~qwOD DB2 function ?<#(i+ DB2 }LD`X*bf

"A/}?<#*KbPX/}?<D|`E",kNDBPN;odD EXTER-

NAL Sd:CREATE PROCEDURE r CREATE FUNCTION#

zIT+b4F=~qwODm;v?<,+G*KI&wC}L,zXkGBb

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

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

DURE r CREATE FUNCTION#

v 9C5 C 48( LANGUAGE Sd

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

?R(i9C PARAMETER STYLE SQL#

v 9Cb(+(}BPdP;v5k}L`X*)D{F48( EXTERNAL Sd:

– }LbDj<76{

– }LbD`T76{(`TZ/}?<)

1!ivB,DB2 +Z/}?<PiRb,}GZ EXTERNAL SdP8(bD

j<r`T76{#

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

D DYNAMIC RESULT SETS#

v Z CREATE odP8(*C4hv}LDXwDNNd{G1!Sd5#

*wC C r C++ }L,kNDZ 2673DZ 10 B, :wC}L;#

9( C M C++ }Lzk
Z`46k= SQL C r C++ }L5Vzks,Xk+zk9(=b,"ST?p,

;sE\wC}L#d;9(6k= SQL C M C++ }L1yhD=h,k9(6k

= SQL C M C++ &CLr1yhD=h`F,+fZ;)np#g{}LP;fZ

6k= SQL od,G4ITq-`,D=h - }L+|l"|r%#

IT9C=V=(49( C M C++ }L:

v 9C DB2 y>9(E>(UNIX)r9(z&mD~(Windows)

v S DB2 |n0Zdk DB2 M C r C++ `kw|n

}LD DB2 y>9(E>Mz&mD~hFCZ(}1!D'V`kw,kTX(Y

w539( DB2 y>}L(}LMC'(e/})T0C'4(D}L#

C M C++ Vp_P;i DB2 y>9(E>Mz&mD~#(#,9C9(E>rz

&mD~(Iy]h*aI^D)49(6k= SQL }LG#]W,+G,g{2*

@gNS DB2 |n0Z9(}L,yy\Poz#

9Cy> bldrtn E>49( C M C++ }Lzk
9( C M C++ }L4zkG4( C M C++ }LDSNq#IT9C DB2 y>9

(E>(UNIX)Mz&mD~(Windows)4r%l]XjIKNq#IT+y>9

(E>CZxPr;x6k= SQL odD4zk#9(E>IT$`k"`kT04

S C M C++ 4zk,qr,XkS|nP4P%@D=h4jI$`k"`kT04

S#9(E>9IT+NNLr|k8(D}]bs(#
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CZ9( C M C++ }LDy>9(E>F* bldrtn#b)E>0dCZ9(Dy>

Lr<;Z DB2 ?<,gBy>:

v TZ C:sqllib/samples/c/

v TZ C++:sqllib/samples/cpp/

IT9C bldrtn E>49(|,}LM/}5VD4zkD~#E>jIBPYw:

v ("kC'8(}]bD,S

v $`kC'8(D4zkD~

v +Lr|k10}]bs(

v `k"4S4zkTzI2mb

v +2mb4F=}]b~qwOD DB2 /}?<

bldrtn E>S\=vTd?:

v ;xNND~)9{D4zkD~{

v +kd(",SD}]bD{F

}]bN}GI!D#g{4a)NN}]b{,G4Lr+9C1!y>}]b#

r*XkZ}]byZD`,5}O9(}L,yTC'j6M\k;h*NNTd

?#

Hvu~

v |,;vr`v}L5VD4zkD~#

v 10 DB2 5}P+4(}LD}]bD{F#

*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 .sqc r .sqC D

~)9{D4zkD~{:

bldrtn <file-name>

g{+Zm;v}]bP4(}L,kdk9(E>{F";xNND~)9{D

4zkD~{T0}]b{:

bldrtn <file-name> <database-name>

E>a$`k"`kM4S4zk"zz2mb#;s,E>a+2mb4F=}

]b~qwOD/}?<#

4. g{b;GzWN9(|,}L5VD4zkD~,k#9"XBt/}]bT7

# DB2 9CDGBf>D2mb#*jIKNq,kZ|nPPdk db2stop,S

Edk db2start#

ZI&9(}L2mb"+d?pA}]b~qwOD/}?<s,z&CjIk4

( C M C++ }LDNq`X*D=h#ZjI4(}Ls,z+\;wC}L#
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9Cy>9(E>49( C r C++ }L(UNIX)

DB2 a)KCZ`kM4S C M C++ LrD9(E>#b)E>kIT9Cb)D

~9(Dy>Lr;pEZ sqllib/samples/c ?<(TZ C }L)M sqllib/

samples/cpp ?<(TZ C++ }L)P#

E> bldrtn |,CZ9(}L(f"}LMC'(e/})D|n#KE>+}L`

k=ITI}]b\mw0k"IM'z&CLrwCD2mbP#

Z;vN} $1 8(4D~D{F#Z~vN} $2 8(y*,SD}]bD{F#

}]bN}GI!D#g{4a)}]b{,G4Lr+9C1!D sample }]b#

;PC'j6M\kN},bGr*,XkZ}]byZD5}P9(f"}L#

BP>}5wgN9(|,TBZ]D}L2mb:

v f"}L

v G6k= SQL C'(e/}(UDF)

v 6k= SQL C'(e/}(UDF)

f"}L2mb

*y] spserver.sqc(C)M spserver.sqC(C++)49(y>Lr spserver,k4

PBPYw:

1. g{Q,S= sample }]b,kdk9(E>{MLr{:

bldrtn spserver

g{Q,S=m;v}]b,G49hdk}]b{:

bldrtn spserver }]b

KE>+Q2mb4F=~qwOD76 sqllib/function P#

2. SE,(}Z~qwOKP spcat E>T}LxP`?:

spcat

KE>+,S= sample }]b,T}L!{`?(g{H0Q(}wC spdrop.db2

TdxP`?D0),;s(}wC spcreate.db2 TdxP`?,nsO*k}]

bD,S#mb,2IT%@wC spdrop.db2 M spcreate.db2 E>#

3. ;s,g{b;GZ;N9(f"}L,k#9"XBt/}]bT7#6pBf

>D2mb#*jIKNq,kZ|nPPdk db2stop,SEdk db2start#

9(2mb spserver jIs,zMIT9(h*CJC2mbDM'z&CLr

spclient#

IT9CE> bldapp 49( spclient#

*wC2mbPDf"}L,k(}dkTB|n4KPy>M'z&CLr:

spclient }]b C'j6 \k

dP:

}]b Gy*,SD}]bD{F#{FITG sample rdp{,2ITGm;v}

]b{#
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C'j6

GP'DC'j6#

\k GC'j6DP'\k#

KM'z&CLr+CJ2mb spserver "4P~qw}]bPD`vf"}L/}#

dv+;5X=M'z&CLr#

6k= SQL UDF 2mb

*y]4D~ udfemsrv.sqc(C)M udfemsrv.sqC(C++)49(6k= SQL C'(

e/}Lr udfemsrv,"RQ,S= sample }]b,kdk9(E>{MLr{:

bldrtn udfemsrv

g{Q,S=m;v}]b,G49hdk}]b{:

bldrtn udfemsrv }]b

KE>+Q UDF 4F= sqllib/function ?<#

9( udfemsrv jIs,zMIT9(h*wC|DM'z&CLr udfemcli#zIT

9CE> bldapp 4y] sqllib/samples/c PD4D~ udfemcli.sqc 9( udfemcli

M'zLr#

*wC2mbPD UDF,k(}dkTB|n4KPKM'z&CLr:udfemcli }

]b C'j6 \k

dP:

}]b Gy*,SD}]bD{F#{FITG sample rdp{,2ITGm;v}

]b{#

C'j6

GP'DC'j6#

\k GC'j6DP'\k#

KM'z&CLr+CJ2mb udfemsrv "4P~qw}]bPDC'(e/}#d

v+;5X=M'z&CLr#

":9(6k= SQL }L1,+vT LD_LIBRARY_PATH Yw5373d?#

Z Windows O9( C/C++ }L

DB2 a)KCZ`kM4S9C C M C++ `4D DB2 API LrM6k= SQL L

rD9(E>#b)E>kIT9Cb)D~9(Dy>Lr;pEZ sqllib\

samples\c M sqllib\samples\cpp ?<P#

z&mD~ bldrtn.bat |,CZ9(6k= SQL }L(f"}LMC'(e/})

D|n#bvz&mD~CZZ~qwO9( DLL#|S\ 2 vN},Zz&mD~

P,|GVpId? %1 M %2 m>#

Z;vN} %1 8(4D~D{F#Kz&mD~9C4D~{w* DLL {F#Z~

vN} %2 8(y*,SD}]bD{F#IZXkZ}]byZD5}P9( DLL,

rK;PC'j6M\kN}#
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;PZ;vN}(4D~{)GXhD#}]b{GI!D#g{4a)}]b{,

G4Lr+9C1!D sample }]b#

TB>}5wgN9(|,TBZ]D}L DLL:

v f"}L

v G6k= SQL C'(e/}(UDF)

v 6k= SQL C'(e/}(UDF)

f"}L DLL

*y] C 4D~ spserver.sqc r C++ 4D~ spserver.sqx 49( spserver DLL,

k4PBPYw:

1. dkz&mD~{MLr{:

bldrtn spserver

g{Q,S=m;v}]b,G49hdk}]b{:

bldrtn spserver }]b

Kz&mD~9Cy>LryZ?<PD#i(eD~ spserver.def 49( DLL#

Kz&mD~+ DLL spserver.dll 4F=~qwOD76 sqllib\function P#

2. SE,(}Z~qwOKP spcat E>T}LxP`?:

spcat

KE>+,S= sample }]b,T}L!{`?(g{H0Q(}wC spdrop.db2

TdxP`?D0),;s(}wC spcreate.db2 TdxP`?,nsO*k}]

bD,S#mb,2IT%@wC spdrop.db2 M spcreate.db2 E>#

3. ;s,#9"XBt/}]b,Tc6pBD DLL#X*1,k* DLL hCD~

==,T9 DB2 5}\;TdxPCJ#

9( DLL spserver jIs,zMIT9(h*wC|DM'z&CLr spclient#

IT9Cz&mD~ bldapp.bat 49( spclient#

*wCC DLL,k(}dkTB|n4KPy>M'z&CLr:

spclient }]b C'j6 \k

dP:

}]b Gy*,SD}]bD{F#{FITG sample rdp{,2ITGm;v}

]b{#

C'j6

GP'DC'j6#

\k GC'j6DP'\k#

KM'z&CLr+CJ DLL spserver "T~qw}]b4P`v}L#dv+;5

X=M'z&CLr#

G6k= SQL UDF DLL
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*y]4D~ udfsrv.c 49(C'(e/} udfsrv,kdk:

bldrtn udfsrv

Kz&mD~9Cy>LrD~yZ?<PD#i(eD~ udfsrv.def 49(C'(

e/} DLL#Kz&mD~+C'(e/} DLL udfsrv.dll 4F=~qwOD76

sqllib\function P#

9( udfsrv jIs,zMIT9(h*wC|DM'z&CLr udfcli#RGa)K

DB2 CLI T0KLrD6k= SQL C M C++ f>#

IT9Cz&mD~ bldapp 4y] sqllib\samples\cli PD udfcli.c 4D~9(

DB2 CLI udfcli Lr#

IT9Cz&mD~ bldapp 4y] sqllib\samples\c PD udfcli.sqc 4D~9(

6k= SQL C udfcli Lr#

IT9Cz&mD~ bldapp 4y] sqllib\samples\cpp PD udfcli.sqx 4D~9

(6k= SQL C++ udfcli Lr#

*KP UDF,kdk:

udfcli

KwC&CLr+wC udfsrv DLL PD ScalarUDF /}#

6k= SQL UDF DLL

*y] sqllib\samples\c PD C 4D~ udfemsrv.sqc r sqllib\samples\cpp P

D C++ 4D~ udfemsrv.sqx 49(6k= SQL C'(e/}b udfemsrv,kdk:

bldrtn udfemsrv

g{Q,S=m;v}]b,G49hdk}]b{:

bldrtn udfemsrv }]b

Kz&mD~9Cy>LryZ?<PD#i(eD~ udfemsrv.def 49(C'(e

/} DLL#Kz&mD~+C'(e/} DLL udfemsrv.dll 4F=~qwOD76

sqllib\function P#

9( udfemsrv jIs,zMIT9(h*wC|DM'z&CLr udfemcli#zIT

9Cz&mD~ bldapp 4y] sqllib\samples\c PD C 4D~ udfemcli.sqc r

sqllib\samples\cpp PD C++ 4D~ udfemcli.sqx 9( udfemcli#

*KP UDF,kdk:

udfemcli

KwC&CLr+wC udfemsrv DLL PD UDF#

S DB2 |n0Z9( C M C++ }Lzk
9( C M C++ }L4zkG4( C M C++ }LDSNq#ITV/S|nPjI

KNq#ITq-`,D}L,x;[ C r C++ }LzkPGqfZ6k= SQL o

d#Nq=h|($`k"`kM4S|,}L5VD C M C++ 4zk,s(zID

Lr|(g{P6k= SQL od)T0?p}Lb#ZbT$`kw"`kwrs(
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!nDC(1,g{*+s(}LLr|SY=Ts,rz}Z*"(FD9(E

>,G4I!qS DB2 |n0Z4PKNq#

w*fz!q,zIT9C DB2 y>9(E>4r/KNq#kND:9Cy>9(

E>49(6k= SQL C M C++ }Lzk#

Hvu~

v |,;vr`v6k= SQL C r C++ }L5VD4zkD~#

v 10 DB2 5}P+4(}LD}]bD{F#

v 9( C M C++ }L1yhDYwX(`kM4S!n#kND>wbW?D`X4

SPy}CDwb#

*9(|,;vr`v}Lzk5VD4zkD~,kq-BP=h:sx>}]>

K?v=h:

1. r* DB2 |n0Z#

2. /@A|,4zkD~D?<#

3. +("k}]b(+ZdP4(}L)D,S#

4. $`k4zkD~#

5. +zIDLr|k}]bs(#

6. `k4zkD~#

7. 4S4zkD~TzI2mb#bh*{Cy9C`kwD3) DB2 X(`kM4

S!n#

8. +2mb4F=}]b~qwOD DB2 /}?<#

9. g{b;GzWN9(|,}L5VD4zkD~,k#9"XBt/}]bT7

# DB2 9CDGBf>D2mb#*jIKYw,k"v db2stop |n,sz

db2start |n#

ZI&9(M?p}Lbs,z&CjIk4( C M C++ }LDNq`X*D=h#

4( C M C++ }LD}L|(kT4zkD~P5VD?v}L4P CREATE od

D=h#2XkHjIK=h,E\wC}L#

>}

BP>}]>gNXB9(|,}L5VD6k= SQL C++ 4zkD~ myfile.sqC#

+Z9C1!D'V IBM VisualAge® C++ `kw4zI 32 ;}LbD AIX Yw5

3O,9(b)}L#

1. r* DB2 |n0Z#

2. /@A|,4zkD~D?<#

3. +("k}]b(+ZdP4(}L)D,S#

db2 connect to <database-name>

4. 9C PREPARE |n4$`k4zkD~#

db2 prep myfile.sqC bindfile

$`kw+zIdv,CT8>$`kGI&Lx,9G"zNNms#K=ha

zIICZZB;=zILr|Ds(D~ myfile.bnd#

5. 9C BIND |n+zIDLr|k}]bs(#
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db2 bind myfile.bnd

s(5CLr+zIdv,CT8>s(GI&Lx,9G"zNNms#

6. 9C(iD`kM4S!n4`k4zkD~:

xlC_r -qstaticinline -I$HOME/sqllib/include -c $myfile.C

g{"zNNms,G4`kw+zIdv#K=hazI<vD~ myfile.exp#

7. 4S4zkD~TzI2mb#

xlC_r -qmkshrobj -o $1 $1.o -L$ HOME/sqllib/include/lib32 -lDB2

g{"zNNms,G44Sw+zIdv#K=hazI2mbD~ myfile#

8. +2mb4F=}]b~qwOD DB2 /}?<#

rm -f ~HOME/sqllib/function/myfile
cp myfile $HOME/sqllib/function/myfile

K=h7#}Lb;Z DB2 +ZdPiR}LbD1!?<#kNDPX4( C M

C++ }LDwb,TKbPXgN?p}LbD|`E"#

9. #9"XBt/}]b,r*K=haXB9(H09(D}L4zkD~#

db2stop
db2start

(#,IT9CYwX(y>9(E>G#aIX9( C M C++ }L,b)E>2I

CwgNS|nP9(}LDN<#

":9(6k= SQL }L1,+vT LD_LIBRARY_PATH Yw5373d?#

C M C++ }LD`kM4S!n

AIX C }LD`kM4S!n

TBGz9C AIX IBM C `kw49( C }L(f"}LMC'(e/})1,DB2

(iz9CD`kM4S!n(g bldrtn 9(E>y>)#

bldrtn D`kM4S!n

`k!n:

xlc_r 9C IBM C `kwD`_Lf>,T9}L\;Zd{}LyZDxLPKP

(THREADSAFE)r_Z}f>mPKP(NOT FENCED)#

$EXTRA_CFLAG

TZQtC 64 ;'VD5},K!n|,“-q64”;qr,|;|,NN5#

-I$DB2PATH/include

8( DB2 |,D~D;C#}g:$HOME/sqllib/include#

-c ;4P`k;;xP4S#`kM4SG;,D=h#
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4S!n:

xlc_r 9C`kwD`_Lf>w*4SLrD0K#

$EXTRA_CFLAG

TZQtC 64 ;'VD5},K!n|,“-q64”;qr,|;|,NN5#

-qmkshrobj

4(2mb#

-o $1 8(dvD~{#

$1.o 8(TsD~#

-ldb2 k DB2 b4S#

-L$DB2PATH/$LIB

8( DB2 KP12mbD;C#}g:$HOME/sqllib/$LIB#g{48( -L !n,

G4`kw+ICTB76:/usr/lib:/lib#

-bE:$1.exp

8(<vD~#<vD~|,}LDPm#

kND`kwD5,TKbd{`kw!n#

AIX C++ }LD`kM4S!n

TBGz9C AIX IBM XL C/C++ `kw49( C++ }L(f"}LMC'(e/

})1,DB2 (iz9CD`kM4S!n(g bldrtn 9(E>y>)#

bldrtn D`kM4S!n

`k!n:

xlC_r 9C IBM XL C/C++ `kwD`_Lf>,T9}L\;Zd{}LyZDxLPK

P(THREADSAFE)r_Z}f>mPKP(NOT FENCED)#

$EXTRA_CFLAG

TZQtC 64 ;'VD5},K!n|,“-q64”;qr,|;|,NN5#

-I$DB2PATH/include

8( DB2 |,D~D;C#}g:$HOME/sqllib/include#

-c ;4P`k;;xP4S#`kM4SG;,D=h#
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4S!n:

xlC_r 9C`kwD`_Lf>w*4SLrD0K#

$EXTRA_CFLAG

TZQtC 64 ;'VD5},K!n|,“-q64”;qr,|;|,NN5#

-qmkshrobj

4(2mb#

-o $1 8(dvw*2mbD~#

$1.o 8(LrTsD~#

-L$DB2PATH/$LIB

8( DB2 KP12mbD;C#}g:$HOME/sqllib/$LIB#g{48( -L !n,

G4`kw+ICTB76:/usr/lib:/lib#

-ldb2 k DB2 b4S#

-bE:$1.exp

8(<vD~#<vD~|,}LDPm#

kND`kwD5,TKbd{`kw!n#

HP-UX C }LD`kM4S!n

TBGz9C HP-UX C `kw49( C }L(f"}LMC'(e/})1,DB2

(iz9CD`kM4S!n(g bldrtn 9(E>y>)#
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bldrtn D`kM4S!n

`k!n:

cc C `kw#

$EXTRA_CFLAG

g{ HP-UX =(tCK IA64 M 64 ;'V,G4Kj>|,5 +DD64;g{tC

K 32 ;'V,G4Kj>|,5 +DD32#g{ HP-UX =(tCK PA-RISC M 64

;'V,G4Kj>|,5 +DA2.0W#TZ PA-RISC =(OD 32 ;'V,Kj>|

,5 +DA2.0N#

+DD64 Xk9CK!nE\* IA64 OD HP-UX zI 64 ;zk#

+DD32 Xk9CK!nE\* IA64 OD HP-UX zI 32 ;zk#

+DA2.0W

Xk9CK!nE\* PA-RISC OD HP-UX zI 64 ;zk#

+DA2.0N

Xk9CK!nE\* PA-RISC OD HP-UX zI 32 ;zk#

+u1 JmCJ4TkD}]#v1&CLr9C4TkD}]1,Eh*9CK!n#

+z zIk;C^XDzk#

-Ae tC HP ANSI )9==#

-I$DB2PATH/include

8( DB2 |,D~D;C#}g:-I$DB2PATH/include#

-D_POSIX_C_SOURCE=199506L

(eCZ7# _REENTRANT D POSIX _Lb!n,T9}L\;Zd{}LyZ

DxLPKP(THREADSAFE)r_Z}f>mPKP(NOT FENCED)#

-c ;4P`k;;xP4S#`kM4SG;,D=h#

4S!n:

ld 9C4SLrxP4S#

-b 4(2mb,x;G4(}#DI4PD~#

-o $1 8(dvw*2mbD~#

$1.o 8(LrTsD~#

$EXTRA_LFLAG

8(KP176#g{hCKK!n,G4TZ 32 ;,||,5“+b$HOME/sqllib/

lib32”,TZ 64 ;,||,5“+b$HOME/sqllib/lib64”#g{4hCK!n,G4|

;|,NN5#

-L$DB2PATH/$LIB

8( DB2 KP12mbD;C#TZ 32 ;:$HOME/sqllib/lib32;TZ 64 ;:

$HOME/sqllib/lib64#

-ldb2 k DB2 b4S#

-lpthread

k POSIX _Lb4S#

kND`kwD5,TKbd{`kw!n#
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HP-UX C++ }LD`kM4S!n

TBGz9C HP-UX C++ `kw49( C++ }L(f"}LMC'(e/})1,

DB2 (iz9CD`kM4S!n(g bldrtn 9(E>y>)#

bldrtn D`kM4S!n

`k!n:

aCC HP aC++ `kw#

$EXTRA_CFLAG

g{ HP-UX =(tCK IA64 M 64 ;'V,G4Kj>|,5 +DD64;g{tC

K 32 ;'V,G4Kj>|,5 +DD32#g{ HP-UX =(tCK PA-RISC M 64

;'V,G4Kj>|,5 +DA2.0W#TZ PA-RISC =(OD 32 ;'V,Kj>|

,5 +DA2.0N#

+DD64 Xk9CK!nE\* IA64 OD HP-UX zI 64 ;zk#

+DD32 Xk9CK!nE\* IA64 OD HP-UX zI 32 ;zk#

+DA2.0W

Xk9CK!nE\* PA-RISC OD HP-UX zI 64 ;zk#

+DA2.0N

Xk9CK!nE\* PA-RISC OD HP-UX zI 32 ;zk#

+u1 JmCJ4TkD}]#

+z zIk;C^XDzk#

-ext tCwV C++ )9,dP|(“long long”'V#

-mt tC HP aC++ `kwD_L'V,T9}L\;Zd{}LyZDxLPKP

(THREADSAFE)r_Z}f>mPKP(NOT FENCED)#

-I$DB2PATH/include

8( DB2 |,D~D;C#}g:$DB2PATH/include#

-c ;4P`k;;xP4S#`kM4SG;,D=h#
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4S!n:

aCC 9C HP aC++ `kww*4SLrD0K#

$EXTRA_CFLAG

g{ HP-UX =(tCK IA64 M 64 ;'V,G4Kj>|,5 +DD64;g{tC

K 32 ;'V,G4Kj>|,5 +DD32#g{ HP-UX =(tCK PA-RISC M 64

;'V,G4Kj>|,5 +DA2.0W#TZ PA-RISC =(OD 32 ;'V,Kj>|

,5 +DA2.0N#

+DD64 Xk9CK!nE\* IA64 OD HP-UX zI 64 ;zk#

+DD32 Xk9CK!nE\* IA64 OD HP-UX zI 32 ;zk#

+DA2.0W

Xk9CK!nE\* PA-RISC OD HP-UX zI 64 ;zk#

+DA2.0N

Xk9CK!nE\* PA-RISC OD HP-UX zI 32 ;zk#

-mt tC HP aC++ `kwD_L'V,T9}L\;Zd{}LyZDxLPKP

(THREADSAFE)r_Z}f>mPKP(NOT FENCED)#

-b 4(2mb,x;G4(}#DI4PD~#

-o $1 8(I4PD~#

$1.o 8(LrTsD~#

$EXTRA_LFLAG

8(KP176#g{hCKK!n,G4TZ 32 ;,||,5 -Wl,+b$HOME/sqllib/

lib32,TZ 64 ;,||,5 -Wl,+b$HOME/sqllib/lib64#g{4hCK!n,G4

|;|,NN5#

-L$DB2PATH/$LIB

8( DB2 KP12mbD;C#TZ 32 ;:“$HOME/sqllib/lib32”;TZ 64 ;:

“$HOME/sqllib/lib64”#

-ldb2 k DB2 b4S#

kND`kwD5,TKbd{`kw!n#

Linux C }LD`kM4S!n

TBGz9C Linux C `kw49( C }L(f"}LMC'(e/})1,DB2 (

iz9CD`kM4S!n(g bldrtn 9(E>y>)#
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bldrtn D`kM4S!n

`k!n:

$CC gcc r xlc_r `kw#

$EXTRA_C_FLAGS

|,BPdP;n:

v -m31(v^Z Linux for zSeries®),CZ9( 32 ;b;

v -m32(v^Z Linux for x86"x64 M POWER®),CZ9( 32 ;b;

v -m64(v^Z Linux for zSeries"POWER M x64),CZ9( 64 ;b;r_

v ;|,NN5(Linux for IA64),CZ9( 64 ;b#

-I$DB2PATH/include

8( DB2 |,D~D;C#

-c ;4P`k;;xP4S#KE>D~|,@"D`kM4S=h#

-D_REENTRANT

(e _REENTRANT,T9}L\;Zd{}LyZDxLPKP(THREADSAFE)

r_Z}f>mPKP(NOT FENCED)#

4S!n:

$CC gcc r xlc_r `kw;9C`kww*4SLrD0K#

$LINK_FLAGS

|,5“$EXTRA_C_FLAGS $SHARED_LIB_FLAG”#

$EXTRA_C_FLAGS

|,BPdP;n:

v -m31(v^Z Linux for zSeries),CZ9( 32 ;b;

v -m32(v^Z Linux for x86"x64 M POWER),CZ9( 32 ;b;

v -m64(v^Z Linux for zSeries"POWER M x64),CZ9( 64 ;b;r_

v ;|,NN5(Linux for IA64),CZ9( 64 ;b#

$SHARED_LIB_FLAG

|, -shared(TZ gcc `kw)r -qmkshrobj(TZ xlc_r `kw)#

-o $1 8(I4PD~#

$1.o |(LrTsD~#

$EXTRA_LFLAG

8( DB2 2mbZKP1D;C#TZ 32 ;,||,5“-Wl,-rpath,$DB2PATH/

lib32”#TZ 64 ;,||,5“-Wl,-rpath,$DB2PATH/lib64”#

-L$DB2PATH/$LIB

8( DB2 2,bM2mbZ4S1D;C#}g,TZ 32 ;:$HOME/sqllib/

lib32;TZ 64 ;:$HOME/sqllib/lib64#

-ldb2 k DB2 b4S#

-lpthread

k POSIX _Lb4S#

kND`kwD5,TKbd{`kw!n#
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Linux C++ }LD`kM4S!n

TBGz9C Linux C++ `kw49( C++ }L(f"}LMC'(e/})1,

DB2 (iz9CD`kM4S!n(g bldrtn 9(E>y>)#

bldrtn D`kM4S!n

`k!n:

g++ GNU/Linux C++ `kw#

$EXTRA_C_FLAGS

|,BPdP;n:

v -m31(v^Z Linux for zSeries),CZ9( 32 ;b;

v -m32(v^Z Linux for x86"x64 M POWER),CZ9( 32 ;b;

v -m64(v^Z Linux for zSeries"POWER M x64),CZ9( 64 ;b;r_

v ;|,NN5(Linux for IA64),CZ9( 64 ;b#

-fpic zIk;C^XDzk#

-I$DB2PATH/include

8( DB2 |,D~D;C#

-c ;4P`k;;xP4S#KE>D~|,@"D`kM4S=h#

-D_REENTRANT

(e _REENTRANT,T9}L\;Zd{}LyZDxLPKP(THREADSAFE)

r_Z}f>mPKP(NOT FENCED)#
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4S!n:

g++ 9C`kww*4SLrD0K#

$EXTRA_C_FLAGS

|,BPdP;n:

v -m31(v^Z Linux for zSeries),CZ9( 32 ;b;

v -m32(v^Z Linux for x86"x64 M POWER),CZ9( 32 ;b;

v -m64(v^Z Linux for zSeries"POWER M x64),CZ9( 64 ;b;r_

v ;|,NN5(Linux for IA64),CZ9( 64 ;b#

-shared

zI2mb#

-o $1 8(I4PD~#

$1.o |(LrTsD~#

$EXTRA_LFLAG

8( DB2 2mbZKP1D;C#TZ 32 ;,||,5“-Wl,-rpath,$DB2PATH/

lib32”#TZ 64 ;,||,5“-Wl,-rpath,$DB2PATH/lib64”#

-L$DB2PATH/$LIB

8( DB2 2,bM2mbZ4S1D;C#}g,TZ 32 ;:$HOME/sqllib/

lib32;TZ 64 ;:$HOME/sqllib/lib64#

-ldb2 k DB2 b4S#

-lpthread

k POSIX _Lb4S#

kND`kwD5,TKbd{`kw!n#

Solaris C }LD`kM4S!n

TBGz9C Forte C `kw49( C }L(f"}LMC'(e/})1,DB2 (

iz9CD`kM4S!n(g bldrtn 9(E>y>)#
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bldrtn D`kM4S!n

`k!n:

cc C `kw#

-xarch=$CFLAG_ARCH

K!n7#k libdb2.so 4S1,`kwzIP'DI4PD~#$CFLAG_ARCH D

5DhCgBy>:

v “v8plusa”:Solaris SPARC OD 32 ;&CLr

v “v9”:Solaris SPARC OD 64 ;&CLr

v “sse2”:Solaris x64 OD 32 ;&CLr

v “amd64”:Solaris x64 OD 64 ;&CLr

-mt tC`_L'V,T9}L\;Zd{}LyZDxLPKP(THREADSAFE)r

_Z}f>mPKP(NOT FENCED)#

-DUSE_UI_THREADS

tC Sun D“UNIX zJ”_L API#

-Kpic *2mbzIk;C^XDzk#

-I$DB2PATH/include

8( DB2 |,D~D;C#

-c ;4P`k;;xP4S#KE>|,@"D`kM4S=h#

4S!n:

cc 9C`kww*4SLrD0K#

-xarch=$CFLAG_ARCH

K!n7#k libdb2.so 4S1,`kwzIP'DI4PD~#$CFLAG_ARCH D

5hC*“v8plusa”(m> 32 ;)r“v9”(m> 64 ;)#

-mt r* DB2 bG9C -mt xP4SD,yTK!nGXhD#

-G zI2mb#

-o $1 8(I4PD~#

$1.o |(LrTsD~#

-L$DB2PATH/$LIB

8( DB2 2,bM2mbZ4S1D;C#}g,TZ 32 ;:$HOME/sqllib/

lib32;TZ 64 ;:$HOME/sqllib/lib64#

$EXTRA_LFLAG

8( DB2 2mbZKP1D;C#TZ 32 ;,|,5“-R$DB2PATH/lib32”;TZ 64

;,|,5“-R$DB2PATH/lib64”#

-ldb2 k DB2 b4S#

kND`kwD5,TKbd{`kw!n#

Solaris C++ }LD`kM4S!n

TBGz9C Forte C++ `kw49( C++ }L(f"}LMC'(e/})1,DB2

(iz9CD`kM4S!n(g bldrtn 9(E>y>)#
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bldrtn D`kM4S!n

`k!n:

CC C++ `kw#

-xarch=$CFLAG_ARCH

K!n7#k libdb2.so 4S1,`kwzIP'DI4PD~#$CFLAG_ARCH D

5DhCgBy>:

v “v8plusa”:Solaris SPARC OD 32 ;&CLr

v “v9”:Solaris SPARC OD 64 ;&CLr

v “sse2”:Solaris x64 OD 32 ;&CLr

v “amd64”:Solaris x64 OD 64 ;&CLr

-mt tC`_L'V,T9}L\;Zd{}LyZDxLPKP(THREADSAFE)r

_Z}f>mPKP(NOT FENCED)#

-DUSE_UI_THREADS

tC Sun D“UNIX zJ”_L API#

-Kpic *2mbzIk;C^XDzk#

-I$DB2PATH/include

8( DB2 |,D~D;C#

-c ;4P`k;;xP4S#KE>|,@"D`kM4S=h#

4S!n:

CC 9C`kww*4SLrD0K#

-xarch=$CFLAG_ARCH

K!n7#k libdb2.so 4S1,`kwzIP'DI4PD~#$CFLAG_ARCH D

5hC*“v8plusa”(m> 32 ;)r“v9”(m> 64 ;)#

-mt r* DB2 bG9C -mt xP4SD,yTK!nGXhD#

-G zI2mb#

-o $1 8(I4PD~#

$1.o |(LrTsD~#

-L$DB2PATH/$LIB

8( DB2 2,bM2mbZ4S1D;C#}g,TZ 32 ;:$HOME/sqllib/

lib32;TZ 64 ;:$HOME/sqllib/lib64#

$EXTRA_LFLAG

8( DB2 2mbZKP1D;C#TZ 32 ;,|,5“-R$DB2PATH/lib32”;TZ 64

;,|,5“-R$DB2PATH/lib64”#

-ldb2 k DB2 b4S#

kND`kwD5,TKbd{`kw!n#

Windows C M C++ }LD`kM4S!n

TBGzZ Windows O9C Microsoft Visual C++ `kw49( C M C++ }L(f

"}LMC'(e/})1,DB2 (iz9CD`kM4S!n(g bldrtn.bat z&

mD~y>)#
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bldrtn D`kM4S!n

`k!n:

%BLDCOMP%

`kwDd?#1!5* cl,4 Microsoft Visual C++ `kw#mb,9IT+dh

C* icl(CZ 32 ;M 64 ;&CLrD Intel® C++ `kw)r ecl(CZ Itanium®

64 ;&CLrD Intel C++ `kw)#

-Zi tCwTE"#

-Od {9E/#

-c ;4P`k;;xP4S#`kM4SG;,D=h#

-W2 dv/f"ms"OXM;IV4ms{"#

-DWIN32

Windows Yw53yXhD`kw!n#

-MD 9C MSVCRT.LIB xP4S#

4S!n:

link 9C4SLrxP4S#

-debug |(wTE"#

-out:%1.dll

9( .DLL D~#

%1.obj |(TsD~#

db2api.lib

k DB2 b4S#

-def:%1.def

#i(eD~#

kND`kwD5,TKbd{`kw!n#

9CdCD~49(T C r C++ `4D6k= SQL f"}L

Z AIX O,IT9C sqllib/samples/c M sqllib/samples/cpp PDdCD~ stp.icc

49(T C M C++ oT`4D DB2 6k= SQL f"}L#

*9CdCD~4y]4D~ spserver.sqc 9(6k= SQL f"}L2mb

spserver,k4PBPYw:

1. (}dkTB|n,+ STP 73d?hC*Lr{:

v TZ bash r Korn shell:

export STP=spserver

v TZ C shell:

setenv STP spserver

2. g{$w?<PP;v9C stp.icc D~9(m;vLr1zID stp.ics D~,

k9CTB|n4>} stp.ics D~:

rm stp.ics
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;X>}H0*z+*YN9(D,;LrzIDVP stp.ics D~#

3. (}dkTB|n,`ky>Lr:

vacbld stp.icc

":vacbld |nI VisualAge C++ a)#

f"}L2mb+;4F=~qwOD sqllib/function 76P#

SE,(}Z~qwOKP spcat E>T2mbPDf"}LxP`?:

spcat

KE>+,S= sample }]b,Tf"}L!{`?(g{H0Q(}wC

spdrop.db2 TdxP`?D0),;s(}wC spcreate.db2 TdxP`?,nsO

*k}]bD,S#mb,2IT%@wC spdrop.db2 M spcreate.db2 E>#

;s,#9"XBt/}]b,Tc6pBD2mb#X*1,k*2mbhCD~

==,T9 DB2 5}\;TdxPCJ#

9(f"}L2mb spserver jIs,zMIT9(h*wCdPDf"}LDM'

z&CLr spclient#zIT9CdCD~ emb.icc 49( spclient#

*wCf"}L,k(}dkTB|n4KPy>M'z&CLr:spclient }]b C

'j6 \k

dP:

}]b Gy*,SD}]bD{F#K{FITG sample rd6Lp{,2ITGm

b3v{F#

C'j6

GP'DC'j6#

\k GP'D\k#

KM'z&CLr+CJ2mb spserver "4P~qw}]bPD`vf"}L/}#

dv+;5X=M'z&CLr#

9CdCD~49(T C r C++ `4DC'(e/}(AIX)

sqllib/samples/c M sqllib/samples/cpp PDdCD~ udf.icc JmzZ AIX O

9(T C M C++ oT`4DC'(e/}#

*9CdCD~4y]4D~ udfsrv.c 9(C'(e/}Lr udfsrv,k4PBPY

w:

1. (}dkTB|n,+ UDF 73d?hC*Lr{:

v TZ bash r Korn shell:

export UDF=udfsrv

v TZ C shell:

setenv UDF udfsrv

2. g{$w?<PP;v9C udf.icc D~9(m;vLr1zID udf.ics D~,

k9CTB|n4>} udf.ics D~:
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rm udf.ics

;X>}H0*z+*YN9(D,;LrzIDVP udf.ics D~#

3. (}dkTB|n,`ky>Lr:

vacbld udf.icc

":vacbld |nI VisualAge C++ a)#

UDF b+;4F=~qwOD sqllib/function 76P#

X*1,k*C'(e/}hCD~==,T9 DB2 5}\;KPC/}#

9( udfsrv jIs,zMIT9(h*wC|DM'z&CLr udfcli#RGa)K

KLrD DB2 CLI f>M6k= SQL f>#

zIT9CdCD~ cli.icc 4y] sqllib/samples/cli PD4D~ udfcli.c 9

( DB2 CLI udfcli Lr#

zIT9CdCD~ emb.icc 4y] sqllib/samples/c PD4D~ udfcli.sqc 9

(6k= SQL udfcli Lr#

*wCK UDF,k(}dkI4PD~{4KPy>wC&CLr:

udfcli

KwC&CLr+wC udfsrv bPD ScalarUDF /}#

X( DB2 }L2mb
;)0kCZf"}LMC'(e/}D2mb,DB2 MaTG)bxP_Y:f#g

{z}Z*"}L,G4zI\kbT`N0k,;v2mb,K_Y:fYwI\

a<B^(IC2mbDnBf>#\b_Y:fJbD=(!vZ}L`M:

1. \@$+;_P_L2+TD}L#}]b\mwdCX|V KEEPFENCED D1

!5* YES#K+9&Z\@$==DxL#Vn/#K1!hCaIEbDXB

0k#Z*" FENCED NOT THREADSAFE }L1,nCG+KX|VD5|D

* NO,;sZz<80knUf>2mb1,+dDX* YES#PX|`E",

kND:|B}]b\mwdCD~;#

2. IEr_P_L2+TD}L#} SQL }L(|( SQL }L)Tb,+ DB2 }

LbCZIEr_P_L2+TD}L1,7#ICCbD|Bf>D(;=(G

(}S|nP@Ndk db2stop M db2start 4XBt/ DB2 }L#TZ SQL }

LxT,;h*4PKYw,bGr*,XB4( SQL }L1,`kw+9CBD

(;b{T@9I\De;#

TZ} SQL }LTbD}LxT,9IT9C{F;,Db(}g,foo.a d*

foo.1.a)4(Bf>}L,;sTBb9C ALTER PROCEDURE r ALTER FUNC-

TION SQL od,Sx\b_Y:fJb#

|B}]b\mwdCD~

KD~|,CZ&CLr*"DX*hC#
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X|V KEEPFENCED _P1!5 YES#TZ FENCED NOT THREADSAFE }L(f"

}LM UDF),b+#V}LxL&Zn/4,#Z*"b)}L1,nCG+KX|

VD5|D* NO,;sZz<80knUf>2mb1,+dDX* YES#PX|`E

",kNDZ 2043D:X( DB2 }L2mb;#

":Z DB2 H0f>P,+ KEEPFENCED F* KEEPDARI#

TZ Java &CLr*",zh*9C Java Development Kit D20764|B

JDK_PATH X|V#

":Z DB2 H0f>P,+ JDK_PATH F* JDK11_PATH#

*|Db)hC,kdk:

db2 update dbm cfg using <keyword> <value>

}g,*+X|V KEEPFENCED h* NO,k4PBPYw:

db2 update dbm cfg using KEEPFENCED NO

*+X|V JDK_PATH h*?< /home/db2inst/jdk13,k4PBPYw:

db2 update dbm cfg using JDK_PATH /home/db2inst/jdk13

*i4}]b\mwdCD~PD10hC,kdk:

db2 get dbm cfg

":Z Windows O,zh*Z DB2 |n0ZPdkb)hC#
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Z 6 B COBOL }L

9C`4 COBOL SLrD`F=(4`4 COBOL }L#

Z COBOL }LP&mN}
XkZ LINKAGE SECTION Pyw}LyS\r+]D?vN}#}g,B

Pzk,N4TS\=v IN N}(CHAR(15) M INT)R+];v OUT N

}(INT)D}L:

LINKAGE SECTION.
01 IN-SPERSON PIC X(15).
01 IN-SQTY PIC S9(9) USAGE COMP-5.
01 OUT-SALESSUM PIC S9(9) USAGE COMP-5.

7#zywD COBOL }]`Ma}73dA SQL }]`M#PX SQL k

COBOL .dD}]`M3dDj8Pm,kND“COBOL 'VD SQL }]

`M”#

;s,XkZ PROCEDURE DIVISION PPv?vN}#BP>}T>T&Z

H0 LINKAGE SECTION >}PDN}(eD PROCEDURE DIVISION#

PROCEDURE DIVISION USING IN-SPERSON
IN-SQTY
OUT-SALESSUM.

Kv COBOL }L
*}7XKv}L,k9CBP|n:

MOVE SQLZ-HOLD-PROC TO RETURN-CODE.
GOBACK.

9Cb)|n,}La}7X5XAM'z&CLr#bZ>X COBOL M'

z&CLrwC}L1XpX*#

9( COBOL }L1,?R(i9CkTzDYw53M`kw`4D9(E>#IZ

sqllib/samples/cobol_mf ?<PR= Micro Focus COBOL D9(E>#IZ sqllib/

samples/cobol ?<PR= IBM COBOL D9(E>#

BPG COBOL }L>},K}LIS\=vdkN},;s5X;vdvN}M;v

a{/:

IDENTIFICATION DIVISION.
PROGRAM-ID. "NEWSALE".
DATA DIVISION.

WORKING-STORAGE SECTION.
01 INSERT-STMT.

05 FILLER PIC X(24) VALUE "INSERT INTO SALES (SALES".
05 FILLER PIC X(24) VALUE "_PERSON,SALES) VALUES ('".
05 SPERSON PIC X(16).
05 FILLER PIC X(2) VALUE "',".
05 SQTY PIC S9(9).
05 FILLER PIC X(1) VALUE ")".
EXEC SQL BEGIN DECLARE SECTION END-EXEC.

01 INS-SMT-INF.
05 INS-STMT.
49 INS-LEN PIC S9(4) USAGE COMP.
49 INS-TEXT PIC X(100).
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01 SALESSUM PIC S9(9) USAGE COMP-5.
EXEC SQL END DECLARE SECTION END-EXEC.
EXEC SQL INCLUDE SQLCA END-EXEC.

LINKAGE SECTION.
01 IN-SPERSON PIC X(15).
01 IN-SQTY PIC S9(9) USAGE COMP-5.
01 OUT-SALESSUM PIC S9(9) USAGE COMP-5.

PROCEDURE DIVISION USING IN-SPERSON
IN-SQTY
OUT-SALESSUM.

MAINLINE.
MOVE 0 TO SQLCODE.
PERFORM INSERT-ROW.
IF SQLCODE IS NOT EQUAL TO 0

GOBACK
END-IF.
PERFORM SELECT-ROWS.
PERFORM GET-SUM.
GOBACK.

INSERT-ROW.
MOVE IN-SPERSON TO SPERSON.
MOVE IN-SQTY TO SQTY.
MOVE INSERT-STMT TO INS-TEXT.
MOVE LENGTH OF INSERT-STMT TO INS-LEN.
EXEC SQL EXECUTE IMMEDIATE :INS-STMT END-EXEC.

GET-SUM.
EXEC SQL

SELECT SUM(SALES) INTO :SALESSUM FROM SALES
END-EXEC.
MOVE SALESSUM TO OUT-SALESSUM.

SELECT-ROWS.
EXEC SQL

DECLARE CUR CURSOR WITH RETURN FOR SELECT * FROM SALES
END-EXEC.
IF SQLCODE = 0

EXEC SQL OPEN CUR END-EXEC
END-IF.

K}LDT& CREATE PROCEDURE odgBy>:

CREATE PROCEDURE NEWSALE ( IN SALESPERSON CHAR(15),
IN SALESQTY INT,
OUT SALESSUM INT)

RESULT SETS 1
EXTERNAL NAME 'NEWSALE!NEWSALE'
FENCED
LANGUAGE COBOL
PARAMETER STYLE SQL
MODIFIES SQL DATA

0fDodYh COBOL /}fZZb NEWSALE#

":g{Z Windows Yw53O"a COBOL }L,G4Z CREATE odD EXTER-

NAL NAME SdPj6f"}L1,kI!BP$@k)#g{9CxT76j64

j6}Le,G4Xk=S .dll )9{#}g:

CREATE PROCEDURE NEWSALE ( IN SALESPERSON CHAR(15),
IN SALESQTY INT,
OUT SALESSUM INT)

RESULT SETS 1
EXTERNAL NAME 'NEWSALE!NEWSALE'
FENCED
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LANGUAGE COBOL
PARAMETER STYLE SQL
MODIFIES SQL DATA
EXTERNAL NAME 'd:\mylib\NEWSALE.dll'

T9C COBOL xPb?}L*"D'V

**" COBOL b?}L,zXk9C'VD COBOL *"m~#

yP'V9C COBOL xP}]b&CLr*"D*"m~,2ITC4*" COBOL

b?}L#

COBOL 6k= SQL &CLrPD\'V SQL }]`M

3)$(eD COBOL }]`Mk DB2 }]bP`M`T&#;Pb) COBOL }

]`MIT;yw*wd?#

BmP>?VP`MDH, COBOL `M#1$`kwR=wd?yw1,|7(J1

D SQL `M5#}]b\mw9CK5T|T:k&CLr.d;;D}]xP*;#

"Gwd?D?VI\}]hv<\;6p#COBOL }]nXkkBmPhvD}]

n;B#g{9Cd{}]n,G4I\a"zms#

m 41. 3d= COBOL ywD SQL }]`M

SQL P`M1 COBOL }]`M SQL P`Mhv

SMALLINT

(500 r 501)

01 {F PIC S9(4) COMP-5. 16 ;x{E{}

INTEGER

(496 r 497)

01 {F PIC S9(9) COMP-5. 32 ;x{E{}

BIGINT

(492 r 493)

01 {F PIC S9(18) COMP-5. 64 ;x{E{}

DECIMAL(p,s)

(484 r 485)

01 {F PIC S9(m)V9(n) COMP-3. 9u.xF

REAL2

(480 r 481)

01 {F USAGE IS COMP-1. %+H!c}

DOUBLE3

(480 r 481)

01 {F USAGE IS COMP-2. ++H!c}

CHAR(n)

(452 r 453)

01 {F PIC X(n). ($V{.
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m 41. 3d= COBOL ywD SQL }]`M (x)

SQL P`M1 COBOL }]`M SQL P`Mhv

VARCHAR(n)

(448 r 449)

01 {F.

49 $H PIC S9(4) COMP-5.

49 {F PIC X(n).

1<=n<=32 672

d$V{.

LONG VARCHAR6

(456 r 457)

01 {F.

49 $H PIC S9(4) COMP-5.

49 }] PIC X(n).

32 673<=n<=32 700

Id$H$V{.

CLOB(n)

(408 r 409)

01 MY-CLOB USAGE IS SQL TYPE IS CLOB(n).

1<=n<=2 147 483 647

sTsd$V{.

CLOB (;wd?4

(964 r 965)

01 MY-CLOB-LOCATOR USAGE IS SQL TYPE IS

CLOB-LOCATOR.

j6$tZ~qwOD

CLOB 5e

CLOB D~}Cd?4

(920 r 921)

01 MY-CLOB-FILE USAGE IS SQL TYPE IS CLOB-

FILE.

|, CLOB }]DD~Dh

v{

BLOB(n)

(404 r 405)

01 MY-BLOB USAGE IS SQL TYPE IS BLOB(n).

1<=n<=2 147 483 647

sTsd$~xFV{.

BLOB (;wd?4

(960 r 961)

01 MY-BLOB-LOCATOR USAGE IS SQL TYPE IS

BLOB-LOCATOR.

j6$tZ~qwOD

BLOB 5e

BLOB D~}Cd?4

(916 r 917)

01 MY-BLOB-FILE USAGE IS SQL TYPE IS BLOB-

FILE.

|, BLOB }]DD~Dh

v{

DATE

(384 r 385)

01 j6 PIC X(10). 10 VZV{.

TIME

(388 r 389)

01 j6 PIC X(8). 8 VZV{.

TIMESTAMP(p)

(392 r 393)

01 j6 PIC X(p+20).

0<=p<=12

19 = 32 VZV{.

p * 0 1,IT9C 19 v

VZDV{.#

XML5

(988 r 989)

01 {F USAGE IS SQL TYPE IS XML

AS CLOB (s!).

XML 5

;PZ DBCS 73P,BP}]`MEIC#
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m 42. 3d= COBOL ywD SQL }]`M

SQL P`M1 COBOL }]`M SQL P`Mhv

GRAPHIC(n)

(468 r 469)

01 {F PIC G(n) DISPLAY-1. +VZ($V{.

VARGRAPHIC(n)

(464 r 465)

01 {F.

49 $H PIC S9(4) COMP-5.

49 {F PIC G(n) DISPLAY-1.

1<=n<=16 336

xP 2 VZV{.$H8>

{Dd$+VZV{.

LONG VARGRAPHIC6

(472 r 473)

01 {F.

49 $H PIC S9(4) COMP-5.

49 {F PIC G(n) DISPLAY-1.

16 337<=n<=16 350

xP 2 VZV{.$H8>

{Dd$+VZV{.

DBCLOB(n)

(412 r 413)

01 MY-DBCLOB USAGE IS SQL TYPE IS DBCLOB

(n).

1<=n<=1 073 741 823

xP 4 VZV{.$H8>

{DsTsd$+VZV{

.

DBCLOB (;wd?4

(968 r 969)

01 MY-DBCLOB-LOCATOR USAGE IS SQL TYPE IS

DBCLOB-LOCATOR.

j6$tZ~qwOD

DBCLOB 5e

DBCLOB D~}C

d?4

(924 r 925)

01 MY-DBCLOB-FILE USAGE IS SQL TYPE IS

DBCLOB-FILE.

|, DBCLOB }]DD~

Dhv{

":

1. SQL P`MBDZ;v}Vm>4a)8>{d?,Z~v}Vm>a)K8>{d?#8>{d?CZ8> NULL 5

r_CZfEQXODV{.D$H#b)G SQLDA D SQLTYPE VNTZb)}]`M+|,D5#

2. FLOAT(n)(dP,0 < n < 25)G REAL D,eJ#Z SQLDA P,REAL k DOUBLE .dDnpG$H5(4 r

8)#

3. BP SQL `MG DOUBLE D,eJ:

v FLOAT

v FLOAT(n)(dP,24 < n < 54)G DOUBLE D,eJ#

v DOUBLE PRECISION

4. b;GP`M,xGwd?`M#

5. ;P DESCRIBE ksEa5X SQL_TYP_XML/SQL_TYP_NXML 5#&CLr;\1S9CK5+&CLrJ4k

XML 5s(#

6. (iz;*9C LONG VARCHAR M LONG VARGRAPHIC }]`M,Z+4D"PfP,I\a}%b)}]`

M#kD*!q CLOB r DBCLOB }]`M#

BfGPX\'VD COBOL }]`MDd{fr:

v ZP>K PIC S9 M COMP-3/COMP-5 D;C,|GGXhD#

v TZ} VARCHAR"LONG VARCHAR"VARGRAPHIC"LONG VARGRAPHIC T

0yP LOB d?`MTbDyPP`M,IT9C6pE 77 4zf 01#
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v * DECIMAL(p,s) P`Mywwd?1,k9CBPfr#kNDTBy>:

01 j6 PIC S9(m)V9(n) COMP-3

– 9C V 48>!}c#

– n M m D5XksZrHZ 1#

– n + m D5;\,} 31#

– s D5HZ n D5#

– p D5HZ n + m D5#

– X45} (n) M (m) GI!D#BP>}+?P':

01 j6 PIC S9(3)V COMP-3
01 j6 PIC SV9(3) COMP-3
01 j6 PIC S9V COMP-3
01 j6 PIC SV9 COMP-3

– IT9C PACKED-DECIMAL 4zf COMP-3#

v COBOL $`kw;'V}i#

9( COBOL }L

COBOL }LD`kM4S!n

AIX IBM COBOL }LD`kM4S!n

TBGzZ AIX O9C IBM COBOL for AIX `kw49( COBOL }L(f"}

L)1,DB2 (iz9CD`kM4S!n(g bldrtn 9(E>y>)#

bldrtn D`kM4S!n

`k!n:

cob2 IBM COBOL for AIX `kw#

-qpgmname\(mixed\)

8>`kwJmwC_PlOs!4{FDbkZc#

-qlib 8>`kw&m COPY od#

-c ;4P`k;;xP4S#`kM4SG;,D=h#

-I$DB2PATH/include/cobol_a

8( DB2 |,D~D;C#}g:$HOME/sqllib/include/cobol_a#
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4S!n:

cob2 9C`kwxP4S`-#

-o $1 8(dvw*2mbD~#

$1.o 8(f"}LTsD~#

checkerr.o

|(CZ4PmsliD5CLrTsD~#

-bnoentry

;8(2mbD1!kZc#

-bE:$1.exp

8(<vD~#<vD~|,f"}LDPm#

-L$DB2PATH/$LIB

8( DB2 KP12mbD;C#}g:$HOME/sqllib/lib32#

-ldb2 k}]b\mwb4S#

kND`kwD5,TKbd{`kw!n#

AIX Micro Focus COBOL }LD`kM4S!n

TBGzZ AIX O9C Micro Focus COBOL `kw49( COBOL }L(f"}L)

1,DB2 (iz9CD`kM4S!n(g bldrtn 9(E>y>)#"b,IT(}

hC COBCPY 73d?4R= DB2 MicroFocus COBOL |,D~,rK;h*Z`

k=hP8( -I j>#kND bldapp E>Tq!>}#

bldrtn D`kM4S!n

`k!n:

cob MicroFocus COBOL `kw#

-c ;4P`k;;xP4S#`kM4SG;,D=h#

$EXTRA_COBOL_FLAG="-C MFSYNC"

tC 64 ;'V#

-x k -c !ndO9C1,`k*Ts#i#
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4S!n:

cob 9C`kww*4SLrD0K#

-x zI2mb#

-o $1 8(I4PLr#

$1.o 8(LrTsD~#

-L$DB2PATH/$LIB

8( DB2 KP12mbD;C#}g:$HOME/sqllib/lib32#

-ldb2 k DB2 b4S#

-ldb2gmf

k Micro Focus COBOL D DB2 l#&mLrb4S#

kND`kwD5,TKbd{`kw!n#

HP-UX Micro Focus COBOL }LD`kM4S!n

TBGzZ HP-UX O9C Micro Focus COBOL `kw49( COBOL }L(f"

}L)1,DB2 (iz9CD`kM4S!n(g bldrtn 9(E>y>)#

bldrtn D`kM4S!n

`k!n:

cob COBOL `kw#

$EXTRA_COBOL_FLAG

g{ HP-UX =(tCK IA64 M 64 ;'V,G4Kj>|,“-C MFSYNC”#

4S!n:

-y 8(Z{DdvG2mb#

-o $1 8(I4PD~#

-L$DB2PATH/$LIB

8( DB2 KP12mbD;C#

-ldb2 k DB2 2mb4S#

-ldb2gmf

k Micro Focus COBOL D DB2 l#&mLrb4S#

kND`kwD5,TKbd{`kw!n#

Solaris Micro Focus COBOL }LD`kM4S!n

TBGzZ Solaris O9C Micro Focus COBOL `kw49( COBOL }L(f"}

L)1,DB2 (iz9CD`kM4S!n(g bldrtn 9(E>y>)#
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bldrtn D`kM4S!n

`k!n:

cob COBOL `kw#

-cx `k*Ts#i#

$EXTRA_COBOL_FLAG

TZ 64 ;'V,|,5“-C MFSYNC”;qr,|;|,NN5#

4S!n:

cob 9C`kww*4SLrD0K#

-y 4(@"D2mb#

-o $1 8(I4PLr#

$1.o 8(LrTsD~#

-L$DB2PATH/$LIB

8( DB2 KP12mbD;C#}g:$HOME/sqllib/lib64#

-ldb2 k DB2 b4S#

-ldb2gmf

k Micro Focus COBOL D DB2 l#&mLrb4S#

kND`kwD5,TKbd{`kw!n#

Linux Micro Focus COBOL }LD`kM4S!n

TBGzZ Linux O9C Micro Focus COBOL `kw49( COBOL }L(f"}

L)1,DB2 (iz9CD`kM4S!n(g bldrtn 9(E>y>)#

bldrtn D`kM4S!n

`kM4S!n:

cob COBOL `kw#

$EXTRA_COBOL_FLAG

TZ 64 ;'V,|,5“-C MFSYNC”;qr,|;|,NN5#

-y 8(`k*@"DIwC2mTs#

-o $1 8(I4PD~#

$1.cbl 8(4D~#

-L$DB2PATH/$LIB

8( DB2 KP12mbD;C#

-ldb2 k DB2 b4S#

-ldb2gmf

k Micro Focus COBOL D DB2 l#&mLrb4S#

kND`kwD5,TKbd{`kw!n#

":Z`kf"}L.s,Xk+d4Fr4S= /usr/lib#`- ld.so.conf ";c;#
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Windows IBM COBOL }LD`kM4S!n

TBGzZ Windows O9C IBM VisualAge COBOL `kw49( COBOL }L(f

"}LMC'(e/})1,DB2 (iz9CD`kM4S!n(g bldrtn.bat z&

mD~y>)#

bldrtn D`kM4S!n

`k!n:

cob2 IBM VisualAge COBOL `kw#

-qpgmname(mixed)

8>`kwJmwC_PlOs!4{FDbkZc#

-c ;4P`k;;xP4S#Kz&mD~|,@"D`kM4S=h#

-qlib 8>`kw&m COPY od#

-I76 8( DB2 |,D~D;C#}g:-I"%DB2PATH%\include\cobol_a"#

%EXTRA_COMPFLAG%

g{+“set IBMCOB_PRECOMP=true”!{"M,G4+9C IBM COBOL $`kw4$

`k6k= SQL#y]dkN}D;,,+9CBPdP;Vq=4wC$`kw:

-q"SQL('database sample CALL_RESOLUTION DEFERRED')"

9C1!D sample }]bxP$`k"FYwCbv#

-q"SQL('database %2 CALL_RESOLUTION DEFERRED')"

9CC'8(D}]bxP$`k"FYwCbv#

4S!n:

ilink 9C IBM VisualAge COBOL 4SLr#

/free TIq=#

/nol ^Uj#

/dll 4(_P4Lr{FD DLL#

db2api.lib

k DB2 b4S#

%1.exp |(<vD~#

%1.obj |(LrTsD~#

iwzrwin3.obj

|( IBM VisualAge COBOL ya)DTsD~#

kND`kwD5,TKbd{`kw!n#

Windows Micro Focus COBOL }LD`kM4S!n

TBGzZ Windows O9C Micro Focus COBOL `kw49( COBOL }L(f

"}LMC'(e/})1,DB2 (iz9CD`kM4S!n(g bldrtn.bat z&

mD~y>)#
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bldrtn D`kM4S!n

`k!n:

cobol Micro Focus COBOL `kw#

/case {9+b?{E*;*s4#

4S!n:

cbllink

9C Micro Focus COBOL 4SLrxP4S`-#

/d 4( .dll D~#

db2api.lib

k DB2 API b4S#

kND`kwD5,TKbd{`kw!n#

Z AIX O9( IBM COBOL }L

DB2 a)KCZ`kM4S COBOL 6k= SQL M DB2 \m API LrD9(E>#

b)E>kIT9Cb)D~9(Dy>Lr;pEZ sqllib/samples/cobol ?<P#

sqllib/samples/cobol PDE> bldrtn |,CZ9(}L(f"}L)D|n#KE

>+}L`k=ITIM'z&CLrwCD2mbP#

Z;vN} $1 8(4D~D{F#Z~vN} $2 8(y*,SD}]bD{F#I

ZXkZ}]byZD5}P9(2mb,rK;PC'j6M\kN}#

;PZ;vN}(4D~{)GXhD#KE>9C4D~{ $1 w*2mbD{F#

}]b{GI!D#g{4a)}]b{,G4Lr+9C1!D sample }]b#

*Z,S= sample }]bDivBy]4D~ outsrv.sqb 49(y>Lr outsrv,

kdk:

bldrtn outsrv

g{Q,S=m;v}]b,G49hdk}]b{:

bldrtn outsrv }]b

KE>D~+Q2mb4F=~qwOD76 sqllib/function P#

9(}L2mb outsrv jIs,zMIT9(h*wCCbPD}LDM'z&CL

r outcli#zIT9CE>D~ bldapp 49( outcli#

*wCC}L,k(}dkTB|n4KPy>M'z&CLr:

outcli }]b C'j6 \k

dP:

}]b Gy*,SD}]bD{F#{FITG sample rd6Lp{,2ITGmb

3v{F#
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C'j6

GP'DC'j6#

\k GC'j6DP'\k#

KM'z&CLr+CJ2mb outsrv "T~qw}]b4P,{D}L,;s+d

v5XxM'z&CLr#

9( UNIX Micro Focus COBOL }L
DB2 }]bz7a)KCZ`kM4S Micro Focus COBOL 6k= SQL M DB2 API

LrD9(E>#b)E>kIT9Cb)D~9(Dy>Lr;pEZ sqllib/

samples/cobol_mf ?<P#

XZKNq

E> bldrtn |,CZ9(}L(f"}L)D|n#KE>+}L4D~`k=ITI

M'z&CLrwCD2mbP#

Z;vN} $1 8(4D~D{F#KE>9C4D~{w*2mbD{F#Z~vN

} $2 8(y*,SD}]bD{F#IZXkZ}]byZD5}P9(2mb,r

K;PC'j6M\kN}#

;PZ;vN}(4D~{)GXhD#}]b{GI!D#g{4a)}]b{,

G4Lr+9C1!D sample }]b#

}L

1. Z9( Micro Focus COBOL }L.0,XkKPTB|n:

db2stop
db2set DB2LIBPATH=$LD_LIBRARY_PATH
db2set DB2ENVLIST="COBDIR LD_LIBRARY_PATH"
db2set
db2start

k7# db2stop #9}]b#"vns;u db2set |nD?DGlihC:k7#

}7XhC DB2LIBPATH M DB2ENVLIST#

2. *Z,S= sample }]bDivBy]4D~ outsrv.sqb 49(y>Lr outsrv,

kdk:bldrtn outsrv#

g{Q,S=m;v}]b,G49hdk}]b{#}g:

bldrtn outsrv }]b

KE>D~+Q2mb4F=~qwOD76 sqllib/function P#

9(f"}L outsrv jIs,zMIT9(h*wC|DM'z&CLr outcli#

zIT9CE>D~ bldapp 49( outcli#

3. *wCKf"}L,k(}dkTB|n4KPy>M'z&CLr:outcli }]

b C'j6 \k

dP:

}]b Gy*,SD}]bD{F#{FITG sample rdp{,2ITGm;

v{F#
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C'j6

GP'DC'j6#

\k GC'j6DP'\k#

KM'z&CLr+CJ2mb outsrv "4P~qw}]bPD,{f"}L/

}#SE,dv+;5X=M'z&CLr#

Z Windows O9( IBM COBOL }L

DB2 a)KCZ`kM4SG)9C IBM COBOL `4D DB2 API M6k= SQL

LrD9(E>#b)E>kIT9Cb)D~9(Dy>Lr;pEZ sqllib\

samples\cobol ?<P#

Z Windows O,DB2 'V9C=n$`kw49( IBM COBOL &CLr,4 DB2

$`kwM IBM COBOL $`kw#1!ivB,9C DB2 $`kw#zIT(}

Zy9CDz&mD~P!{"MJ1DP4!q IBM COBOL $`kw#T IBM

COBOL xPD$`kI`kw>m9CX(D$`k!njI#

z&mD~ bldrtn.bat |,CZ9(6k= SQL }L(f"}L)D|n#bvz

&mD~CZZ~qwO+}L`kI DLL#|S\ 2 vN},Zz&mD~P,|

GVpId? %1 M %2 m>#

Z;vN} %1 8(4D~D{F#Kz&mD~+4D~{ %1 Cw DLL {F#Z

~vN} %2 8(y*,SD}]bD{F#IZXkZ}]byZD5}P9(f"

}L,rK;PC'j6M\kN}#

;PZ;vN}(4D~{)GXhD#}]b{GI!D#g{4a)}]b{,

G4Lr+9C1!D sample }]b#

g{z9C1!D DB2 $`kw,G4 bldrtn.bat +QN}+]x$`kMs(D

~ embprep.bat#

g{z9C IBM COBOL $`kw,G4 bldrtn.bat +Q .sqb 4D~4F= .cbl

4D~#`kw9CX(D$`k!nT .cbl 4D~4P$`k#

*Z,S= sample }]bDivBy]4D~ outsrv.sqb 49(y>Lr outsrv,

kdk:

bldrtn outsrv

g{Q,S=m;v}]b,G49hdk}]b{:

bldrtn outsrv }]b

Kz&mD~+Q DLL 4F=~qwOD76 sqllib\function P#

9( DLL outsrv jIs,zMIT9(h*wCC DLL PD}L(kC DLL ,{)

DM'z&CLr outcli#IT9Cz&mD~ bldapp.bat 49( outcli#

*wC outsrv }L,k(}dkTB|n4KPy>M'z&CLr:

outcli }]b C'j6 \k

dP:
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}]b Gy*,SD}]bD{F#{FITG sample rd6Lp{,2ITGmb

3v{F#

C'j6

GP'DC'j6#

\k GC'j6DP'\k#

KM'z&CLr+CJ DLL outsrv "T~qw}]b4P,{D}L,;s+dv

5XxM'z&CLr#

Z Windows O9( Micro Focus COBOL }L

DB2 a)KCZ`kM4SG)9C Micro Focus COBOL `4D DB2 API M6k

= SQL LrD9(E>#b)E>kIT9Cb)D~9(Dy>Lr;pEZ

sqllib\samples\cobol_mf ?<P#

z&mD~ bldrtn.bat |,CZ9(6k= SQL }L(f"}L)D|n#bvz

&mD~CZZ~qwO+}L`kI DLL#Kz&mD~S\ 2 vN},Zz&m

D~P,|GVpId? %1 M %2 m>#

Z;vN} %1 8(4D~D{F#Kz&mD~+4D~{ %1 Cw DLL {F#Z

~vN} %2 8(y*,SD}]bD{F#IZXkZ}]byZD5}P9(f"

}L,rK;PC'j6M\kN}#

;PZ;vN}(4D~{)GXhD#}]b{GI!D#g{4a)}]b{,

G4Lr+9C1!D sample }]b#

*Z,S= sample }]bDivBy]4D~ outsrv.sqb 49(y>Lr outsrv,

kdk:

bldrtn outsrv

g{Q,S=m;v}]b,G49hdk}]b{:

bldrtn outsrv }]b

KE>D~+Q DLL 4F=~qwOD76 sqllib/function P#

9( DLL outsrv jIs,zMIT9(h*wCC DLL PD}L(kC DLL ,{)

DM'z&CLr outcli#IT9Cz&mD~ bldapp.bat 49( outcli#

*wC outsrv }L,k(}dkTB|n4KPy>M'z&CLr:

outcli }]b C'j6 \k

dP:

}]b Gy*,SD}]bD{F#{FITG sample rdp{,2ITGm;v{

F#

C'j6

GP'DC'j6#

\k GC'j6DP'\k#
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KM'z&CLr+CJ DLL outsrv "T~qw}]b4P,{D}L#SE,dv

+;5X=M'z&CLr#
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Z 7 B Java }L

Java }LG_P Java `LoT5VDb?}L#(}4P CREATE PROCEDURE r

CREATE FUNCTION odZ}]bP4( Java }L#KodXk9C LANGUAGE

JAVA Sd48>9C Java 5VK}L#Kod2Xk9C EXTERNAL Sd48(

5VKodD Java `#

IT9C Java 44(b?}L"/}T0=(#

Java }LIT4P SQL od#

BPuoZ Java }LDOBDP\X*:

JDBC ;v&CLr`LSZ,CZCJ}]bP'V/, SQL 4PD}]#

SQLJ ;v&CLr`LSZ,CZCJ}]bP'V/,M2, SQL 4PD}]#

CREATE od
C4Z}]bP4(}LD SQL oT CREATE od#

}L5e4zk

|, Java }L5VD4zkD~#Java }LIT9CN; JDBC r SQLJ &

CLr`LSZ4CJ}]b#

JDBC ;V&CLr`LSZ,* Java zkPD/, SQL od4Pa)'V#

SQLJ ;V&CLr`LSZ,* Java zkPD2, SQL od4Pa)'V#

SDK for Java
* Java 4zk`ka)KyhD Java m~*"|#

}L` |,Q`kq=D Java }L4zkD Java 4zkD~#Java `D~IT%@

fZ,2ITG JAR D~PDdP;v Java `D~/O#

\'VD Java }L*"m~
**"M?p9C Java `4Db?}L,zXk9C\'VD Java *"m~#

Java }L*"y'VDnMm~*"|(SDK)f>G IBM SDK for Java 1.4.2#+

G,(iz;*9C IBM SDK for Java 1.4.2 'V,Z+4D"PfP,I\a}%

K'V#

Java }L*"y'VDn_ SDK f>G:

v IBM SDK for Java 6

IBM SDK for Java 6 ZBPYw53O'Vf"}LMC'(e/}:

– AIX 5

– CZyZ Itanium D53D HP-UX

– yZ x86 D Linux

– yZ AMD64/EM64T D Linux

– yZ POWER D Linux
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– yZ x86 D Windows

– CZ AMD64/EM64T DyZ x64 D Windows

(iz9Cf DB2 }]b Linux f"UNIX fM Windows fz7;p20D SDK

for Java,+IT8(8C SDK for Java#g{8(8CD SDK for Java,G4|D;

mHXkk DB2 5}`,#

9C Java xP DB2 }]b&CLr*"y'VDyPd{*"m~yICZ9C Java

xPDb?}L*"#

T Java }LD JDBC M SQLJ &CLr`LSZ'V
9C Java *"Db?}LIT{CBP&CLr`LSZ(API):

v JDBC

v SQLJ

S DB2 f> 9.5 *<,1!}/LrG IBM Data Server Driver for JDBC and SQLJ#

K}/Lr'V JDBC M SQLJ API,RIC4*"b? Java }L#

IBM }]~qw 2 `}/Lr2ICZ Java }L*",+;* JDBC 2 `a)'V#

?R(iz9C IBM Data Server Driver for JDBC and SQLJ,r*;Fv9C IBM

}]~qw 2 `}/Lr#

;[9CD API r}/Lr*N,CZ5V Java }LD}L<`,#

SDK for Java }L*"Df6(UNIX)

*Z UNIX 73P9("KP Java KP1zk,Xk+ DB2 }]b\mwdCN}

JDK_PATH h* DB2 }]b~qwOy20D SDK for Java D;C#g{ DB2 Linux

f"UNIX fM Windows fz7}]bD20xL20 SDK for Java,G41!iv

B,a+ JDK_PATH N}h*C SDK for Java D76:

v $INSTDIR/sqllib/java/jdk32(TZZyZ x86 D Linux 73P20D DB2 }]

b~qw)

v $INSTDIR/sqllib/java/jdk64(TZyPd{73Py20Ra) SDK D DB2 }

]b~qw)

IT|D JDK_PATH N}5T8(FczOy20Dm;v SDK for Java,;x,SDK

D;mXkk DB2 5}D;m`,#

Hvu~

v C'Xk\;CJ DB2 }]b~qw#

v C'XkP(A!M|B}]b\mwdCD~#

v C'XkP(Z20 DB2 5}DD~53P20 SDK for Java#

}L

1. *li JDK_PATH N}5,kS DB2 |n0Z"vBP|n:

db2 get dbm cfg
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zI\h*+dvX(rAD~T=ci4#JDK_PATH N}5DvV;CS|d

v*7#

2. g{*9C;,D SDK for Java,k+|20A DB2 }]b~qw,"GB20

76#B;=+h*C20765#

3. *|B JDK_PATH N}5,kS DB2 |n0Z"vBP|n,dP <path> Gd

{ SDK for Java D2076:

db2 update dbm cfg using JDK_PATH <path>

4. *#9"XBt/ DB2 5},kS DB2 |n0Z"vBP DB2 |n:

db2stop;

db2start;

5. *i$Gq}7hCK JDK_PATH N}5,kS DB2 |n0Z"vBP|n:

db2 get dbm cfg

jIb)=hs,a+8(D SDK for Java CZ9(MKP Java }L#aZ73P

T/hC CLASSPATH"PATH T0 LIBPATH 73d?#

Java }L}/LrDf6
Java }L*"MwC*s8( JDBC r SQLJ }/Lr#Java }LIT9CBP=v

}/Lr.;:

v IBM Data Server Driver for JDBC and SQLJ V3.0

v DB2 2 `}/Lr

IBM Data Server Driver for JDBC and SQLJ V4.0 D db2jcc4.jar |(;) JDBC

f> 4.0 &\#DB2 f> 9.5 0|_f>'VC}/Lr#;x,Java }L;'V

IBM Data Server Driver for JDBC and SQLJ V4.0#

1!ivB,DB2 9C IBM Data Server Driver for JDBC and SQLJ#Fv9CK}

/Lr,r*||I?;;Fv9C DB2 2 `}/Lr,r*Z Java }L|,BP

n1C}/LrGX8}/Lr:

v }]`M* XML DN}

v }]`M* XML Dd?

v XML }]}C

v XML /}}C

v NNd{>z XML &\

g{Z}6VP Java }L1"zJb,G4IT+ DB2_USE_DB2JCCT2_JROUTINE DB2

73d?h*5 NO T9CID IBM DB2 2 `}/Lr#*4PKYw,kS DB2

|n0Z"vBP|n:

db2set DB2_USE_DB2JCCT2_JROUTINE=NO

Z"vK|ns,zXk#9"XBt/ DB2 5}E\9|Dz'#
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CZ*" Java(JDBC M SQLJ)}LD$_
$_9 Java }L*"r%l]#BP DB2 $_kT*""wTT0?p Java }La

)<NC'gf'V:

v IBM Data Studio

2IT9CBP|nPgf4*""wTT0?p Java }L:

v DB2 |nP&mw

v DB2 |n0Z

d{ IBM m~z7a)CZ*" Java }LD<N$_,dP|(:

v IBM Optim Development Studio

v IBM Rational Application Developer

v V<=3;wTw

hF Java }L
hF Java }LG;n&CZ4( Java }L.04PDNq#hF Java }LkhF9

Cd{`LoT45VDb?}LT0hF Java }]b&CLr`X#

6k= SQL &CLr*"D*6M-iT0Tb?}LD;cKb#BPwbITr

za);)X8E"#

PXb?}LD&\M9CD|`E",kND:

v Z 183D:b?}L5V;

PXgN9C JDBC r SQLJ &CLr`LSZ4`4y> Java &CLrD|`E

",kND:

v Developing Java Applications PD:r% JDBC &CLr>};

v Developing Java Applications PD:r% SQLJ &CLr>};

FUX8*6.s,hF Java }LDw*"bBnGKb Java }LDXP&\MX

w:

v Z 2273D:Java }L'VD SQL }]`M;

v Z 2293D:Java }LPDN};

v Z 2293D:N}y= JAVA }L;

v Z 2313D:N}y= JAVA Java /}M=(;

v Z 2393D:5X JDBC }LDa{/;

v Z 2403D:5X SQLJ }LDa{/;

v Z 2433D:Java }L^F;

v Z 553D:Java m/}4P#M;

ZKb Java Xw.s,z;AND:

v Z 2453D:S|nP4( Java }L;
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Java }L'VD SQL }]`M

Xky] JDBC M SQLJ &CLr`LSZf6,Z Java 4zkP9C Java `Lo

T}]`M4f" SQL }]`M5#DB2 JDBC fM SQLJ f}/Lray]X(D

}]`M3d,*;Z Java 4zkM DB2 }]b.d;;D}]#

}]3dTBPwnP':

v Java }]b&CLr

v (e* PARAMETER STYLE JAVA R9C PARAMETER STYLE JAVA 45V

D Java }L#

3dA SQL }]`MD Java }]`MgBy>:

m 43. 3dA Java ywD SQL }]`M

SQL P`M Java }]`M SQL P`Mhv

SMALLINT

(500 r 501)

short,boolean 16 ;x{E{}

INTEGER

(496 r 497)

int 32 ;x{E{}

BIGINT1(492 r 493) long 64 ;x{E{}

REAL

(480 r 481)

float %+H!c}

DOUBLE

(480 r 481)

double ++H!c}

DECIMAL(p,s)

(484 r 485)

java.math.BigDecimal 9u.xF

CHAR(n)

(452 r 453)

java.lang.String $H* n D($V{.,dP n * 1 =

254

CHAR(n)

FOR BIT DATA

byte[] $H* n D($V{.,dP n * 1 =

254

VARCHAR(n)

(448 r 449)

java.lang.String d$V{.

VARCHAR(n)

FOR BIT DATA

byte[] d$V{.

LONG VARCHAR

(456 r 457)

java.lang.String Id$H$V{.

LONG VARCHAR

FOR BIT DATA

byte[] Id$H$V{.

BLOB(n)

(404 r 405)

java.sql.Blob sTsd$~xFV{.

CLOB(n)

(408 r 409)

java.sql.Clob sTsd$V{.

DBCLOB(n)

(412 r 413)

java.sql.Clob sTsd$+VZV{.

DATE

(384 r 385)

java.sql.Date 10 VZV{.
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m 43. 3dA Java ywD SQL }]`M (x)

SQL P`M Java }]`M SQL P`Mhv

TIME

(388 r 389)

java.sql.Time 8 VZV{.

TIMESTAMP

(392 r 393)

java.sql.Timestamp V{.D$HIo 19-32 vVZ,!vZy

8(D!}k}#

(I!)IT8( TIMESTAMP }]`M

D!}k?V,T91dAG+H* 0-12

;#

+1dAG53x_P;,!}k}D1

dAGd?1,aXOK5r9Cc4n

dK5,T%dd?Dq=#

GRAPHIC(n)

(468 r 469)

java.lang.String +VZ($V{.

VARGRAPHIC(n)

(464 r 465)

java.lang.String "GT null axDd$+VZV{.(xP

2 VZV{.$H8>{)

LONGVARGRAPHIC

(472 r 473)

java.lang.String "GT null axDd$+VZV{.(xP

2 VZV{.$H8>{)

XML(n)

(408 r 409)

java.sql.Clob Tm> CLOB }]`MD=(4m> XML

}]`M;4,m>*sTsd$V{.

ARRAY java.sql.Array SQL }]D}i#

":

1. TZS DB2® Universal Database™f> 8.1 M'z,SA DB2 (C}]bf> 7.1

(r 7.2)~qwD Java &CLr,k"bBPBn:9C getObject() =(4l

w BIGINT 51,a5X java.math.BigDecimal Ts#

2. a+ SQL }i}]`MDN}3dA` com.ibm.db2.ARRAY#

3 . A R R A Y }]`M;'V L O N G V A R C H A R " L O N G

VARGRAPHIC"XML"REFERENCE"UDT T0 ARRAY#

SQLJ }LPD,SOBD
Z DB2 (C}]bf> 8 PFv`_L}Ls,SQLJ }LXk\b9C1!,SO

BD#4,?v SQL od<XkT=X8> ConnectionContext Ts,"RXkZ Java

=(PT=X5}/OBD#}g,Z DB2 D0"PfP,IT4gBy>`4 SQLJ

}L:

class myClass
{

public static void myRoutine( short myInput )
{

DefaultContext ctx = DefaultContext.getDefaultContext();
#sql { some SQL statement };

}
}

9C1!OBDa<B`_L73PDyP_L9C,;,SOBD,xbVa<B

bb'\#

228 *"C'(eD}L(SQL Mb?}L)



Xk4gBy>|DOv SQLJ }L:

#context MyContext;

class myClass
{

public static void myRoutine( short myInput )
{

MyContext ctx = new MyContext( "jdbc:default:connection", false );
#sql [ctx] { some SQL statement };
ctx.close();

}
}

by,?NwC}L1<a4(%@D(; ConnectionContext(T0Wc JDBC ,

S),Sx\b""_LDbbIE#

Java }LPDN}
Java }LPDN}ywXk{OdP;V'VN}y=D*s#Java }L'VBP=V

N}y=:

v PARAMETER STYLE JAVA

v PARAMETER STYLE DB2GENERAL

?R(izZ}L CREATE odP8( PARAMETER STYLE JAVA Sd#hz

PARAMETER STYLE JAVA,}L+9C{O Java oTM SQLJ }Lf6DN}+

]<(#

3) Java }L^(9C PARAMETER STYLE JAVA 45V,r^(k PARAM-

ETER STYLE JAVA ;p9C#b)}LgBy>:

v m/}

v /}PD]fx

v CJ/}PD DBINFO a9

v \;T/}r=("v FINAL CALL(T0%@DZ;NwC)

g{zh*5VOv&\,G4IT9C C 45V}L,r9C Java (}N}y=

DB2GENERAL 45V}L#

}b)X(iv.b,z9&C<U9C PARAMETER STYLE JAVA 44(M5V

Java }L#

N}y= JAVA }L
Java }L5VD(iN}y=G PARAMETER STYLE JAVA#

PARAMETER STYLE JAVA f"}LDXw{q-BPq=:

public static void =({ ( SQL Td?, ResultSet[] a{/}i )
throws SQLException

=({ =(D{F#"a}LZd,Z CREATE PROCEDURE odD EXTERNAL

NAME SdP9C`{48(K5#

SQL Td?

T&Z CREATE PROCEDURE odPDdkN}Pm#a+ OUT r INOUT
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==N}w*%;*X}i4+]#TZ CREATE PROCEDURE odD

DYNAMIC RESULT SETS SdPy8(D?va{/,a+`M* ResultSet

D%;*X}i=SAN}Pm#

a{/}i

ResultSet Ts}iD{F#TZ CREATE PROCEDURE odD DYNAMIC

RESULT SETS N}PyywD?va{/,XkZ Java =(Xw{Pyw`

M* ResultSet[] DN}#

BPG Java f"}L>},Kf"}LIS\dkN},;s5X;vdvN}M;

va{/:

public static void javastp( int inparm,
int[] outparm,
ResultSet[] rs

)
throws SQLException

{
Connection con = DriverManager.getConnection( "jdbc:default:connection" );
PreparedStatement stmt = null;
String sql = "SELECT value FROM table01 WHERE index = ?";

//Prepare the query with the value of index
stmt = con.prepareStatement( sql );
stmt.setInt( 1, inparm );

//Execute query and set output parm
rs[0] = stmt.executeQuery();
outparm[0] = inparm + 1;

//Close open resources
if (stmt != null) stmt.close();
if (con != null) con.close();

return;
}

Kf"}LDT& CREATE PROCEDURE odgBy>:

CREATE PROCEDURE javaproc( IN in1 INT, OUT out1 INT )
LANGUAGE java
PARAMETER STYLE java
DYNAMIC RESULT SETS 1
FENCED THREADSAFE
EXTERNAL NAME 'myjar:stpclass.javastp'

0fDodYhC=(;Z` stpclass P,xbv`;ZQ`?=}]bD JAR D

~(Jar ID * myjar)P

":

1. PARAMETER STYLE JAVA }L9Cl#+ms}]+]XAwCLr#PXj

{E"(dP|(l#wCQ;),kND\m(*U>#}Kj8E".b,4

a)NNd{PXwC PARAMETER STYLE JAVA }LDXb"bBn#

2. Java }L;'V JNI wC#;x,I(}6W C }LDwC,S Java }LwC

C &\#bf0+Z{D C &\FA}L,"aC&\,;sS Java }LPwC

C&\#
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N}y= JAVA Java /}M=(
Java /}M=(D(iN}y=G PARAMETER STYLE JAVA#

PARAMETER STYLE JAVA /}M=(DXw{q-BPq=:

public static 5X`M =({ ( SQL Td? ) throws SQLException

5X`M

j?}Ly*5XD5D}]`M#Z}LP,(} return od+5X5+]

XAwCLr#

=({ =(D{F#"a}LZd,Z}L CREATE odD EXTERNAL NAME S

dP9C`{48(K5#

SQL Td?

T&Z}L CREATE odPDdkN}Pm#

BPG Java /}>},K/}5Xd=vdkTd?.}:

public static double product( double in1, double in2 ) throws SQLException
{

return in1 * in2;
}

Kj?/}DT& CREATE FUNCTION odgBy>:

CREATE FUNCTION product( in1 DOUBLE, in2 DOUBLE )
RETURNS DOUBLE
LANGUAGE java
PARAMETER STYLE java
NO SQL
FENCED THREADSAFE
DETERMINISTIC
RETURNS NULL ON NULL INPUT
NO EXTERNAL ACTION
EXTERNAL NAME 'myjar:udfclass.product'

0fDodYhC=(;Z` udfclass P,xbv`;ZQ20A}]b~qwD

JAR D~(Jar ID * myjar)P#IT9C INSTALL_JAR 53(e}L+ JAR D~

20A}]b~qw#

DB2GENERAL }L
9C Java 4`4 PARAMETER STYLE DB2GENERAL }L#4( DB2GENERAL

}Lk9Cd{'VD`LoT44(}LG#`F#Z4(""ab)}Ls,z

ITS9CNNoT`4DLrwCb)}L#(#,zITSf"}LwC JDBC

API,+^(S UDF wC JDBC API#

9C Java *"}L1,?R(izZ CREATE odP9C PARAMETER STYLE

JAVA Sd4"ab)}L#TIT9C PARAMETER STYLE DB2GENERAL Z Java

}LP5VBP&\:

v m/}

v ]fx

v CJ DBINFO a9

v \;T/}r=("v FINAL CALL(T0%@DZ;NwC)

g{zD PARAMETER STYLE DB2GENERAL }L49COvNN&\,G4(i

z+|GF2= PARAMETER STYLE JAVA#

Z 7 B Java }L 231



DB2GENERAL UDF: MZd{oTP;y,zITZ Java P4(M9C UDF(k

C UDF `H,;P)mnp)#Z`4 UDF .s,zITZ}]bP"a UDF#;

s,zITZ&CLrP}CC UDF#

(#,g{zyw;v UDF,C UDF S\ SQL `M t1"t2 M t3 DTd?,5X

`M t4,G4a+C UDF w*_P$Z Java Xw{D Java =(4wC:

public void {F (T1 a, T2 b, T3 c, T4 d) {.....}

dP:

v {F G Java =({

v T1 A T4 GT&Z SQL `M t1 A t4 D Java `M#

v a"b T0 c GdkTd?Dd?{F#

v d Gm>dvTd?Dd?{F#

}g,g{ UDF sample!test3 5X INTEGER RS\`M* CHAR(5)"BLOB

(10K) T0 DATE DTd?,G4 DB2 aZ{C UDF D Java 5V_PBPXw{:

import COM.ibm.db2.app.*;
public class sample extends UDF {

public void test3(String arg1, Blob arg2, String arg3,
int result) {... }

}

5Vm/}D Java }Lh*O`DTd?#}m>dkDd?.b,9akTa{P

PD?vPT>;v=Sd?#}g,IT+m/}yw*:

public void test4(String arg1, int result1,
Blob result2, String result3);

I4u</D Java d?m> SQL NULL 5#g{b)d?tZy>`M,G4d5

*c;g{b)d?tZTs`M,G4y] Java fr,d5* Java null#*xV

SQL NULL M;cc,zITkTNNdkTd?wC/} isNull:

{ ....
if (isNull(1)) { /* argument #1 was a SQL NULL */ }
else { /* not NULL */ }

}

ZOv>}P,Td?}p<Z 1#isNull() /},`FZd{sx/},<LPT

COM.ibm.db2.app.UDF `#

*5Xj?rm UDF Da{,kZ UDF P9C set() =(,gBy>:

{ ....
set(2, value);

}

dP,“2”GdvTd?DBj,x value Gf]`MDVf5rd?#Td?}Gy!

dvDTd?PmPDBj#ZK?VDZ;v>}P,int result d?DBjG 4;

ZZ~v>}P,result1 A result3 _PBj 2 A 4#

`FZ UDF Mf"}LPy9CD C #i,z;\Z Java }LP9C Java j< I/O

w(System.in"System.out T0 System.err)#

G!,zC45V}LDyP Java `D~(r|,b)`D JAR)<Xk;Z sqllib/

function ?<,r}]b\mwD CLASSPATH Py8(D?<#
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(#,DB2 a`NwC;v UDF(kTi/Pdkra{/D?PwC;N)#g{Z

UDF D CREATE FUNCTION odP8( SCRATCHPAD,G4 DB2 IT6p=N

,xwC UDF .dyhD3V“,xT”,rK;akT?vwC5}/5V Java `,

+;c54,akT?vodD?v UDF }C5}/;N#(#,|aZZ;vwC

.05}/,"RfsST9C,+GTZm/}xT,IT-#5}/#;x,g

{T UDF(j?rm/})8( NO SCRATCHPAD,G4ITkT UDF D?vw

C5}/;v+B5}#

IT9C]fxZ UDF wC.d#fE"#d; Java M OLE UDF IT9C5}d

?rhC]fxTZ=NwC.d5V,xT,+G C M C++ UDF Xk9C]fx#

Java UDF 9C COM.ibm.db2.app.UDF Pa)D getScratchPad() M setScratchPad() =

(4CJ]fx#

TZ9C]fxD Java m/},(}Z CREATE FUNCTION odO9C FINAL

CALL r NO FINAL CALL !n4q!BD]fx5}#

(}]fx45V=N UDF wC.dD,xTD\&,GI CREATE FUNCTION D

SCRATCHPAD M NO SCRATCHPAD !nyXF,x;\G9C DB2 ]fx9G

5}d?#

TZj?/},zT{vod9C,;5}#

k"b,a%@&mTi/P Java UDF D?v}C,49`N}C,; UDF `g

K#TZ OLE"C T0 C++ UDF,iv`,#Zi/)2,g{zTj?/}8(

FINAL CALL !n,G4+wCTsD close() =(#TZm/},a<Uy]KSZ

sfDSZPywD8>4wC close() =(#g{z4kT UDF `(e close() =(,

G4fy/}aS\XF(RB~a;vT#

g{Z CREATE FUNCTION odPkT Java UDF 8( ALLOW PARALLEL Sd,

G4 DB2 I\!q UDF "Ps5#g{"zbViv,G4I\aZ;,VxO4

(tI%5 Java Ts#?vTsaSU;vPS/#

Md{ UDF ;y,Java UDF ITG FENCED r NOT FENCED UDF#NOT FENCED

UDF Z}]b}fDX7UdPKP;FENCED UDF Z%@DxLPKP#d; Java

UDF ;abbXY5d6kxLDX7Ud,+|GI\aU9xLr5MxLDKP

YH#rK,ZwT9C Java `4D UDF 1,z&C+|Gw* FENCED UDF 4

KP#

DB2GENERAL }L'VD SQL }]`M:

1zwC PARAMETER STYLE DB2GENERAL }L1,DB2 aT/+ SQL `M*

;* Java `Mr4.#Java Lr| COM.ibm.db2.app Pa)KdPtIv`#

m 44. DB2 SQL `MM Java Ts

SQL P`M Java }]`M

SMALLINT short

INTEGER int

BIGINT long

REAL1 float

DOUBLE double
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m 44. DB2 SQL `MM Java Ts (x)

SQL P`M Java }]`M

DECIMAL(p,s) java.math.BigDecimal

NUMERIC(p,s) java.math.BigDecimal

CHAR(n) java.lang.String

CHAR(n) FOR BIT DATA COM.ibm.db2.app.Blob

VARCHAR(n) java.lang.String

VARCHAR(n) FOR BIT DATA COM.ibm.db2.app.Blob

LONG VARCHAR java.lang.String

LONG VARCHAR FOR BIT DATA COM.ibm.db2.app.Blob

GRAPHIC(n) java.lang.String

VARGRAPHIC(n) String

LONG VARGRAPHIC2 String

BLOB(n)2 COM.ibm.db2.app.Blob

CLOB(n)2 COM.ibm.db2.app.Clob

DBCLOB(n)2 COM.ibm.db2.app.Clob

DATE3 String

TIME3 String

TIMESTAMP3 String

":

1. Z SQLDA P,REAL k DOUBLE .dDnpG$H5(4 r 8)#

2. COM.ibm.db2.app Lr|Pa)K Blob M Clob `#b)SZ|,;)}L,CZzI

InputStream M OutputStream TA/4 Blob,T0zI Reader M Writer TA/4 Clob#

3. SQL DATE"TIME M TIMESTAMP 5Z Java P9C ISO V{.`k,g,|GZC C

`4D UDF P9C ISO V{.`k;y#

` COM.ibm.db2.app.Blob M COM.ibm.db2.app.Clob 5}m> LOB }]`M

(BLOB"CLOB T0 DBCLOB)#b)`a);vP^SZ4A!w*dk+]D

LOB,T04kw*dv5XD LOB#(}j< Java I/O wTs4A/4 LOB#TZ

Blob `,}L getInputStream() M getOutputStream() a5X InputStream r

OutputStream Ts(I(}CTs?N4;(DVZ}4&m BLOB Z])#TZ

Clob,}L getReader() M getWriter() +5X Reader r Writer Ts(I(}CTs

?N4;(DV{}4&m CLOB r DBCLOB Z])#

g{9C set() =(+K`Tsw*dv45X,G4I&Czk3*;Tm>}]b

zk3PD Java Unicode V{#

CZ DB2GENERAL }LD Java `:

KSZa)BP}L4Cf6k=&CLrOBDD JDBC ,S:

public java.sql.Connection getConnection()

zIT9CKdz4KP SQL od#StoredProc SZDd{=(P>ZD~ sqllib/

samples/java/StoredProc.java P#

zIT+ev`/SZk Java f"}Lr UDF dO9C:
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v COM.ibm.db2.app.StoredProc

v COM.ibm.db2.app.UDF

v COM.ibm.db2.app.Lob

v COM.ibm.db2.app.Blob

v COM.ibm.db2.app.Clob

DB2GENERAL Java `:COM.IBM.db2.app.StoredProc:

|,$Zw* PARAMETER STYLE DB2GENERAL f"}L4wCD=(D Java `

XkG public `,RXk5VK Java SZ#zXk4gBy>ywbyD`:

public class C'-STP-` extends COM.ibm.db2.app.StoredProc{ ... }

;\Z104Pf"}LDOBDPwC COM.ibm.db2.app.StoredProc SZDLP=

(#}g,z;\Zf"}L5X.sT LOB Td?"a{hCwCr4,hCwC

4PYw#g{%4Kfr,G4+Wv Java l##

Td?`XwCa9CPw}4j6y}CDP#w}5p<Z 1(1 m>Z;vTd

?)#PARAMETER STYLE DB2GENERAL f"}LDyPTd?<;S* INOUT,

rK<GdkMdv#

}]ba6=Sf"}L5XDNNl#,"+d5XxwC_(SQLCODE

-4302,SQLSTATE 38501)#JDBC SQLException r SQLWarning aSTXb&m,

"+dT:D SQLCODE M SQLSTATE HpV+]AwC&CLr#

BP=(k COM.ibm.db2.app.StoredProc ``X*:

public StoredProc() [default constructor]

}]baZf"}LwC.0wCK9l/}#

public boolean isNull(int) throws Exception

K/}abT_Px(w}DdkTd?Gq* SQL NULL#

public void set(int, short) throws Exception
public void set(int, int) throws Exception
public void set(int, double) throws Exception
public void set(int, float) throws Exception
public void set(int, java.math.BigDecimal) throws Exception
public void set(int, String) throws Exception
public void set(int, COM.ibm.db2.app.Blob) throws Exception
public void set(int, COM.ibm.db2.app.Clob) throws Exception

K/}ahCdvTd?(x(w}h*x(5)#w}Xk}CP'DdvTd?,

}]`MXk%d,T05Xk_PIS\D$HMZ]#_P Unicode V{DV{.

XkITZ}]bzk3PxPm>#msa<BWvl##

public java.sql.Connection getConnection() throws Exception

K/}5Xm>wC&CLrk}]bD,SD JDBC Ts#|`FZ C f"}LP

D null SQLConnect() wC#

DB2GENERAL Java `:COM.IBM.db2.app.UDF:

|,$Zw* PARAMETER STYLE DB2GENERAL UDF 4wCD=(D Java `X

kG public `,RXk5VK Java SZ#zXk4gBy>ywbyD`:

Z 7 B Java }L 235



public class C'-UDF-` extends COM.ibm.db2.app.UDF{ ... }

;\Z104P UDF DOBDPwC COM.ibm.db2.app.UDF SZD=(#}g,z;

\Z UDF 5X.sT LOB Td?"a{hCwCr4,hCwC4PYwH#g{

%4Kfr,G4+Wv Java l##

Td?`XwCa9CPw}4j6yhCDP#w}5p<Z 1(1 m>Z;vTd

?)#dvTd?D`EsZdkTd?D`E#}g,_P}ndkDj? UDF aT

dv9Cw}5 4#

}]ba6=S U D F 5XDNNl#,"+d5XxwC_(S Q L C O D E

-4302,SQLSTATE 38501)#

BP=(k COM.ibm.db2.app.UDF ``X*:

public UDF() [default constructor]

Z;5P UDF wC*<.0,}]bawCK9l/}#HwCK9l/},;sY

T UDF 4PZ;NwC#

public void close()

g{9C FINAL CALL !n4(K UDF,G4Z UDF s5ax1,}]bawC

K/}#|`FZ C UDF DnUwC#TZm/},ZT UDF =(4P CLOSE w

C(g{`4r1!9C NO FINAL CALL)rZ4P FINAL wC(g{`4 FINAL

CALL),G4awC close()#g{ Java UDF `45VK/},G4UYwfy+&

mMvTKB~#

public int getCallType() throws Exception

m/} UDF =(9C getCallType() 4RvX(wCDwC`M#|a5XgBy>

D5(Z COM.ibm.db2.app.UDF `(eP*b)5a)K{E(e):

v -2 FIRST wC

v -1 OPEN wC

v 0 FETCH wC

v 1 CLOSE wC

v 2 FINAL wC

public boolean isNull(int) throws Exception

K/}abT_Px(w}DdkTd?Gq* SQL NULL#

public boolean needToSet(int) throws Exception

K/}abTGqh*hC_Px(w}DdvTd?#g{ywK DBINFO Dm

UDF DwC_49CCP,G4TZC UDF,bTa{I\G false#

public void set(int, short) throws Exception
public void set(int, int) throws Exception
public void set(int, double) throws Exception
public void set(int, float) throws Exception
public void set(int, java.math.BigDecimal) throws Exception
public void set(int, String) throws Exception
public void set(int, COM.ibm.db2.app.Blob) throws Exception
public void set(int, COM.ibm.db2.app.Clob) throws Exception
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K/}ahCdvTd?(x(w}h*x(5)#w}Xk}CP'DdvTd?,

}]`MXk%d,T05Xk_PIS\D$HMZ]#_P Unicode V{DV{.

XkITZ}]bzk3PxPm>#msa<BWvl##

public void setSQLstate(String) throws Exception

ITS UDF wCK/}ThC*SKwC5XD SQLSTATE#m UDF &CT“02000”

wCK/},T8>m)2u~#g{ SQLSTATE ^(S\KV{.,G4+Wvl

##

public void setSQLmessage(String) throws Exception

K/}`FZ setSQLstate /}#|hC SQL {"a{#g{^(S\KV{.(}

g,V{.$H,} 70 vV{),G4+Wvl##

public String getFunctionName() throws Exception

K/}5X4P UDF D{F#

public String getSpecificName() throws Exception

K/}5X4P UDF DX({F#

public byte[] getDBinfo() throws Exception

K/}+4P UDF D-<4&m DBINFO a9w*VZ}i45X#zXkH9C

DBINFO !n4ywK/}#

public String getDBname() throws Exception
public String getDBauthid() throws Exception
public String getDBtbschema() throws Exception
public String getDBtbname() throws Exception
public String getDBcolname() throws Exception
public String getDBver_rel() throws Exception
public String getDBplatform() throws Exception
public String getDBapplid() throws Exception

b)/}a5X4P UDF D DBINFO a9D`&VN5#

public int getDBprocid() throws Exception

K/}5X1SrdSwCK}LD}LD}Lj6#}Lj6%d

SYSCAT.ROUTINES PD ROUTINEID P,Kj6IC4lwwC}LD{F#g{

S&CLrwC4P}L,G4 getDBprocid() +5X 0#

public int[] getDBcodepg() throws Exception

K/}a5X DBINFO a9P}]bD SBCS"DBCS T04Ozk3`E#5XD

{}}i+`&D}VCwd0}v*X#

public byte[] getScratchpad() throws Exception

K/}5X104P UDF D]fx1>#zXkH9C SCRATCHPAD !n4yw

C UDF#

public void setScratchpad(byte[]) throws Exception

K/}9Cx(VZ}iDZ]42G104P UDF D]fx#zXkH9C

SCRATCHPAD !n4ywC UDF#VZ}iDs!Xkk getScratchpad() 5XD

s!`,#

DB2GENERAL Java `:COM.IBM.db2.app.Lob:
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K`a)5CLr}L44(*}LZ?xPFcDY1 Blob r Clob Ts#

BP=(k COM.ibm.db2.app.Lob ``X*:

public static Blob newBlob() throws Exception

K/}4(Y1 Blob#g{I\,+9C LOCATOR 45V#

public static Clob newClob() throws Exception

K/}4(Y1 Clob#g{I\,+9C LOCATOR 45V#

DB2GENERAL Java `:COM.IBM.db2.app.Blob:

K`D5}GI}]b+]T+ BLOB m>*}Ldk,RIT+]X*dv#&CL

rI4(5},+;\Z4P}LDOBDP4(#ZK`OBDb?9Cb)Ts

+Wvl##

BP=(k COM.ibm.db2.app.Blob ``X*:

public long size() throws Exception

K/}5X BLOB D$H(TVZF)#

public java.io.InputStream getInputStream() throws Exception

K/}5XBD InputStream TA! BLOB DZ]#ITZCTsO4P_'D0@/

jGYw#

public java.io.OutputStream getOutputStream() throws Exception

K/}5XBD OutputStream T+VZ=SA BLOB#TKTsD getInputStream()

wCyzzDyPVP InputStream 5}I"44==SDVZ#

DB2GENERAL Java `:COM.IBM.db2.app.Clob:

K`D5}GI}]b+]T+ CLOB r DBCLOB m>*}Ldk,RIT+]X

*dv#&CLrI4(5},+;\Z4P}LDOBDP4(#ZK`OBDb

?9Cb)Ts+Wvl##

Clob 5}+V{f"Z}]bzk3P#3) Unicode V{^(9CKzk34m>,

rKI\a<B*;ZdWvl##bI\aZ4P=SYwr4P UDF r StoredProc

set() wCZd"z#XkT Java Lr1~X CLOB M DBCLOB .dDbVnp#

BP=(k COM.ibm.db2.app.Clob ``X*:

public long size() throws Exception

K/}5X CLOB D$H(TV{F)#

public java.io.Reader getReader() throws Exception

K/}5XBD Reader TA! CLOB r DBCLOB DZ]#ITZCTsO4P_

'D0@/jGYw#

public java.io.Writer getWriter() throws Exception

K/}5XBD Writer T+V{=SAK CLOB r DBCLOB#TKTsD

GetReader() wCyzzDyPVP Reader 5}I"44==SDV{#
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+}]`M* ARRAY DN}+]A Java }L
DB2 9.5 'V+}]`M* ARRAY DN}+]A Java }LT0SP+vb)N}#

XZKNq

g{h*4PBPYw,G4;A!q5VZ&CLrM Java f"}L.d+]}i

DC(:

v 9C%;N}+s?`M`,D}]+]A}L#

v ;9C%;N}+}]`M`,DId}?Ddk+]A}L#

}g,zITZ;*@;v`D'zK}DivB,9C%;N}+yP'zDU{

+]A}L#g{49C ARRAY }]`M,G4?v'zU{h*;vN}E\jI

KYw#

}L

*+]`M* ARRAY DN},k4PBPYw:

1. XkQ(e ARRAY }]`M#Xk4P CREATE TYPE odE\(e}i`M#

2. }L(eXk|,tZQ(e`MDN}#}g,g{(}4P CREATE TYPE o

d4(K ARRAY }]`M IntArray,G4Xk4PBPYwE\+K`MDN}

+]A}L:

>}

CREATE PROCEDURE inArray (IN input IntArray)
LANGUAGE JAVA
PARAMETER STYLE JAVA
EXTERNAL NAME 'MyProcs:MyArrayProcs!inArray';

Z}L(eP,}iN}D`M* java.sql.Array#Z}LP,a9C getArray() =(+

Td?3dA Java }i,gBP>}Py>#k"b,T}i9C Integer,x;G int

(rd{y>`M)#

static void inArray(java.sql.Array input)
{
Integer[] inputArr = (Integer [])input.getArray();
int sum = 0;
for(int i=0, i < inputArr.length; i++)
{
sum += inputArr[i];
}
}

5X JDBC }LDa{/
zIT*"+a{/5XxwC}Lr&CLrD JDBC }L#Z JDBC }LP,9

C ResultSet Ts4&ma{/D5X#

*5X JDBC }LDa{/,k4PBPYw:

1. TZ*5XD?va{/,k+;v`M* ResultSet[] DN}|,Z}LywP#

}g,BP/}Xw{aS\ ResultSet Ts}i:

public static void getHighSalaries(
double inSalaryThreshold, // double input
int[] errorCode, // SQLCODE output
ResultSet[] rs) // ResultSet output
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2. 9C Connection Ts4r*wC_D}]b,S:

Connection con =
DriverManager.getConnection("jdbc:default:connection");

3. 9C PreparedStatement Ts4`k+zIa{/D SQL od#ZBP>}P,a

Z`ks+i/odPN}jGD53xdkd?(F* inSalaryThreshold - kN

DOv/}Xw{>})#N}jGI“?”r_sz{FD0E(:{F)8>#

String query =
"SELECT name, job, CAST(salary AS DOUBLE) FROM staff " +
" WHERE salary > ? " +
" ORDER BY salary";

PreparedStatement stmt = con.prepareStatement(query);
stmt.setDouble(1, inSalaryThreshold);

4. 4Pod:

rs[0] = stmt.executeQuery();

5. ax}Le#

g{zP4byv,k*";vaS\f"}La{/DM'z&CLrrwC_}

L#

5X SQLJ }LDa{/
zIT*"+a{/5XxwC}Lr&CLrD SQLJ }L#Z SQLJ }LP,9C

ResultSet Ts4&ma{/D5X#

*5X SQLJ }LDa{/,k4PBPYw:

1. yw|zw`T&mi/}]#}g:

#sql iterator SpServerEmployees(String, String, double);

2. TZ*5XD?va{/,k+;v`M* ResultSet[] DN}|,Z}LywP#

}g,BP/}Xw{aS\ ResultSet Ts}i:

public static void getHighSalaries(
double inSalaryThreshold, // double input
int[] errorCode, // SQLCODE output
ResultSet[] rs) // ResultSet output

3. 5}/|zwTs#}g:

SpServerEmployees c1;

4. +zIa{/D SQL od8(x|zw#ZBP>}PDi/ WHERE SdP9

CKwd?(F* inSalaryThreshold - kNDOv/}Xw{>}):

#sql c1 = {SELECT name, job, CAST(salary AS DOUBLE)
FROM staff
WHERE salary > :inSalaryThreshold
ORDER BY salary};

5. 4Pod"q!a{/:

rs[0] = c1.getResultSet();

g{zP4byv,k*";vaS\}La{/DM'z&CLrrwC_}L#

240 *"C'(eD}L(SQL Mb?}L)



Z JDBC &CLrM}LPSU}La{/
ITSU}L(S JDBC }Lr&CLrwC)Da{/#

*S JDBC }Lr&CLrPS\}La{/,k4PBPYw:

1. 9C Connection Ts4r*}]b,S:

Connection con =
DriverManager.getConnection("jdbc:db2:sample", userid, passwd);

2. `k+wC}L45Xa{/(9C CallableStatement Ts)D CALL od#ZB

P>}P,awC}L GET_HIGH_SALARIES#`ks,G+H0odPN}jG

D53xdkd?(F* inSalaryThreshold - *+]A}LD}5)#N}jGI

“?”r_sz{FD0E(:{F)8>#

String query = "CALL GET_HIGH_SALARIES(?)";

CallableStatement stmt = con.prepareCall(query);
stmt.setDouble(1, inSalaryThreshold);

3. wC}L:

stmt.execute();

4. 9C CallableStatement TsD getResultSet() =(4S\}LDZ;va{/,;s

9C fetchAll() =(Sa{/CfP:

ResultSet rs = stmt.getResultSet();

// Result set rows are fetched and printed to screen.
while (rs.next())
{

r++;
System.out.print("Row: " + r + ": ");
for (int i=1; i <= numOfColumns; i++)
{

System.out.print(rs.getString(i));
if (i != numOfColumns)
{

System.out.print(", ");
}

}
System.out.println();

}

5. TZ`va{/,9C CallableStatement TsD getNextResultSet() =(4tCA!

sxa{/#;s,X4H0=hPD}L,dP ResultSet TsaS\10a{

/,"Cfa{/P#}g:

while (callStmt.getMoreResults())
{

rs = callStmt.getResultSet()

ResultSetMetaData stmtInfo = rs.getMetaData();
int numOfColumns = stmtInfo.getColumnCount();
int r = 0;

// Result set rows are fetched and printed to screen.
while (rs.next())
{

r++;
System.out.print("Row: " + r + ": ");
for (int i=1; i <= numOfColumns; i++)
{

System.out.print(rs.getString(i));
if (i != numOfColumns)
{
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System.out.print(", ");
}

}
System.out.println();

}
}

6. 9C close() =(4XU ResultSet Ts:

rs.close();

Z SQLJ &CLrM}LPSU}La{/
ITSU}L(S SQLJ }Lr&CLrwC)Da{/#

*S SQLJ }Lr&CLrPS\}La{/,k4PBPYw:

1. 9C Connection Ts4r*}]b,S:

Connection con =
DriverManager.getConnection("jdbc:db2:sample", userid, passwd);

2. 9C DefaultContext Ts4hC1!OBD:

DefaultContext ctx = new DefaultContext(con);
DefaultContext.setDefaultContext(ctx);

3. 9C ExecutionContext Ts4hC4POBD:

ExecutionContext execCtx = ctx.getExecutionContext();

4. wC5Xa{/D}L#ZBP>}P,awC}L GET_HIGH_SALARIES "+

]dkd?(F* inSalaryThreshold):

#sql {CALL GET_HIGH_SALARIES(:in inSalaryThreshold, :out outErrorCode)};

5. yw ResultSet Ts,"9C ExecutionContext TsD getNextResultSet() =(4S

\}La{/#TZ`va{/,+ getNextResultSet() wCEk-7a9#}Ly

5XD?va{/<a\z;v-7|z#Z-7P,zITCfa{/P=(,

;s9C ResultSet TsD close() =(4XUa{/Ts#}g:

ResultSet rs = null;

while ((rs = execCtx.getNextResultSet()) != null)
{

ResultSetMetaData stmtInfo = rs.getMetaData();
int numOfColumns = stmtInfo.getColumnCount();
int r = 0;

// Result set rows are fetched and printed to screen.
while (rs.next())
{

r++;
System.out.print("Row: " + r + ": ");
for (int i=1; i <= numOfColumns; i++)
{

System.out.print(rs.getString(i));
if (i != numOfColumns)
{

System.out.print(", ");
}

}
System.out.println();

}

rs.close();
}
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Java }L^F
Java }LJCBP^F:

v Z9C DB2 (C JDBC }/Lr1,^(Z Java }]b&CLrPwC53(e

}L install_jar(C4+ JAR D~PD Java }Lzk?pA}]b~qwD~

53)#K}/Lr;'VK}L#

(iDfz!qG9C DB2 |nP&mw#

v ;[8(D PARAMETER STYLE Sd5*N,Java }LD CREATE PROCE-

DURE r CREATE FUNCTION od<;'V PROGRAM TYPE MAIN Sd#

v N}y= JAVA ;'VBP&\:

– m/}

– /}PD]fx

– CJ/}PD DBINFO a9

– /}PD FINAL CALL wC

g{zh*b)&\,G4(iDfz!qG9CN}y= DB2GENERAL 44(

Java /},r9C C r C++ `LoT44(C/}#

v ;'VS Java }L4P Java >zSZ(JNI)wC#

g{h*S Java }LwC C r C++ zk,G4zIT(}wC%@(eD C r

C++ }L45VK?D#

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

g,|(e* FENCED THREADSAFE ;y#

v Java f"}L;\@5ZNNG53J4,}gtTD~#g{zwC@5ZG53

J4D Java f"}L,G4;a0kb)J4,"R;a5Xms#

Java m/}4P#M
TZ9C Java `4R9C PARAMETER STYLE DB2GENERAL Dm/},XkKb

DB2 Z&mx(odD?v1Ly"zDiv#BmkTdMm/}j85wKKE

"#{vK NO FINAL CALL M FINAL CALL iv(Zb=VivB<IC

SCRATCHPAD)#

(h1dc NO FINAL CALL
LANGUAGE JAVA
SCRATCHPAD

FINAL CALL
LANGUAGE JAVA
SCRATCHPAD

ZZ;N OPEN m/}.0 v ;PwC# v wC`9l/}(b6EBD]f

x)#9C FIRST wC4wC UDF#

v 9l/}au</`M]fxd?#

=(,SA Web ~qw#

Z?N OPEN m/}1 v wC`9l/}(b6EBD]f

x)#9C OPEN wC4wC UDF

=(#

v 9l/}au</`M]fxd?#

=(,SA Web ~qw,"(h

Web }]#

v 9C OPEN wC4r* UDF =(#

v =(a(h|yhDNN Web }

]#(I\IT\bZ CLOSE X(;

.sXBr*,!vZ]fxPy#

fDZ]#)
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(h1dc NO FINAL CALL
LANGUAGE JAVA
SCRATCHPAD

FINAL CALL
LANGUAGE JAVA
SCRATCHPAD

Z?N FETCH m/}DB}]P1 v 9C FETCH wC4wC UDF#

v =(Cf"5XB;}]Pr EOT#

v 9C FETCH wC4wC UDF#

v =(Cf"5XBD}]Pr EOT#

Z?N CLOSE m/}1 v 9C CLOSE wC4wC UDF =

(#awC close() =((g{`f

ZK=()#

v =(aXU|D Web (h,"O*

k Web ~qwD,S#close() ;

h*4PNNYw#

v 9C CLOSE wC4wC UDF =

(#

v =(IX(;A(h%?,rXU(

h#|IT+NN4,#fA]f

x,C]fxaVx#f#

ZnU CLOSE m/}.s v ;PwC# v 9C FINAL wC4wC UDF#aw

C close() =((g{`fZK=

()#

v =(aO*k Web ~qwD,S#

close() =(;h*4PNNYw#

":

1. uo“UDF =(”G85V UDF D Java `=(#Z CREATE FUNCTION odD

EXTERNAL NAME SdPj6K=(#

2. TZ8(K NO SCRATCHPAD Dm/},T UDF =(DwCgKmPy8>,

+Gr*C'4*s9C]fx4q!NN,xT,yT DB2 +Z?NwC.0,

(}wC`9l/}45}/BTs#;7(8(K NO SCRATCHPAD Dm/}

(rK;P,xT)GqITjI5CD$w,+b)m/}G\'VD#

4( Java }L

4( Java }L|(BP=h:

v 4P CREATE odTZ DB2 }]b~qwP(e}L

v *"T&Z}L(eD}L5V

IC44( Java }LD=(gBy>:

v 9C IBM Data Studio

v 9C IBM Optim Development Studio

v 9C IBM Rational Application Developer PD DB2 }L*"&\

v 9C DB2 |n0Z

(#,9C IBM Data Studio4( Java }Ln]W,d;m`*"_26S/I Java

*"73(f IBM Rational Application Developer a))4( Java }L#g{^(9

Cb)<N$_,G4 DB2 |n0ZI(}|nPgfa)`FD'V#

Hvu~

v 4s Z 2233DZ 7 B, :Java }L;#

v 7#zITCJ DB2 f> 9 ~qw(dP|(5}M}]b)#

v 7#Yw53&Z DB2 }]bz7'VDf>6p#
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v 7# Z 2233D:\'VD Java }L*"m~;&Z'V Java }L*"Df>6

p#

v 7# Z 2253D:Java }L}/LrDf6; *"P'#

v P(4P CREATE PROCEDURE r CREATE FUNCTION od#

PXk Java }L`X*D^FPm,kND:

v Z 2433D:Java }L^F;

4PBPdP;v}L44( Java }L:

v 9C IBM Data Studio 44( Java }L

v 9C Rational Application Developer 4( Java }L

v :S|nP4( Java }L;

S|nP4( Java }L
T4(_Pd{5VDb?}LD==44(T Java `xP}CD}LM/}#KN

qI8v=hiI,dP|(9l}LD CREATE od"`4M`k(*;)}L5

VT0+ Java `?pA DB2 }]b~qw#

ZBPivB,z;A!q5V Java }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 Java T0dP;v JDBC r SQLJ &CLr`LSZ4`4K_-#

Hvu~

v 4s Z 2233DZ 7 B, :Java }L;#

v 7#zITCJ DB2 f> 9 }]b~qw(dP|(5}M}]b)#

v 7#Yw53&Z DB2 }]bz7'VDf>6p#

v 7# Z 2233D:\'VD Java }L*"m~;&Z'V Java }L*"Df>6

p#

v 7# Z 2253D:Java }L}/LrDf6; *"P'#

v P(4P CREATE PROCEDURE r CREATE FUNCTION od#

}L

1. 9C Java `4}L_-#

v PX Java }LM Java }L&\D#fE",kND“Hvu~”?VPy}CD

wb#

v Xk9CdP;V'VDN}y=45V}LN}Xw{#?R(i+N}y=

JAVA CZyP Java }L#PXN}Xw{MN}5VD|`E",kND:

– Z 2293D:Java }LPDN};

– Z 2293D:N}y= JAVA }L;

– Z 2313D:N}y= JAVA Java /}M=(;
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v 9CkT Java }]b&CLrywd?D=(4ywd?#7#}7X9C3d

A DB2 SQL }]`MD}]`M#PX DB2 M Java }]`M.dD}]`

M3dD|`E",kND:

– Developing Java Applications PD:3dA Java &CLrPD}]b}]`

MD}]`M;

v |(}L_-#}L_-IT|, Java `LoTPy'VDNNzk#Kb,|

\;TZ Java }]b&CLrP4P SQL odD=(44P SQL od#PX

Z Java zkP4P SQL odD|`E",kND:

– Developing Java Applications PD:CZ4P SQL D JDBC SZ;

– Developing Java Applications PD:SQLJ &CLrPD SQL od4P;

v g{}LG}LRzI\h*+a{/5Xx}LwC_,G4z;h*Ca{

/DNNN}#PX5X Java }LDa{/D|`E",kND:

– Z 2393D:5X JDBC }LDa{/;

– Z 2403D:5X SQLJ }LDa{/;

v Z}L)2hC}L5X5#

2. 9(zkTzz|, Java `D~/OD Java `D~r JAR D~#PXgN9(

Java }LzkDE",kND:

v Developing Java Applications PD:9( JDBC }L;

v Developing Java Applications PD:9( SQL }L;

3. +`D~4F= DB2 }]b~qw,r+ JAR D~20A DB2 }]b~qw#

PXgN5VK?jDE",kND:

v Z 2503D:+ Java }L`D~?pA DB2 }]b~qw;

v Z 2513D:}]b~qwOD JAR D~\m;

(i+ DB2 }LD`X*`D~f"A function ?<#*KbPX/}?<D|

`E",kNDkBPdP;vodPD EXTERNAL Sd`XDE":CREATE PRO-

CEDURE r CREATE FUNCTION#

g{h*,zIT+b4F=~qwODm;v?<,+G*KI&wC}L,z

XkGBbDj<76{,r*B;=h*Cj<76{#

4. /,r2,X4PJOZ}L`MD CREATE od:CREATE PROCEDURE r CRE-

ATE FUNCTION#

v 9C JAVA 48( LANGUAGE Sd

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

?R(i9C PARAMETER STYLE JAVA,}G;PZ9C PARAMETER STYLE

DB2GENERAL 1E'Vzyh*D&\#

v 9C JAR D~r Java `(+(}BPdP;v5k}L`X*)D{F48(

EXTERNAL Sd:

– Java `D~Dj<76{

– }L Java `D~D`T76{(`TZ/}?<)#

– }]b~qwO|, Java `D JAR D~D JAR D~j6

1!ivB,DB2 +Z/}?<PiRb,}GZ EXTERNAL SdP8(bD

JAR D~j6M`"j<76{r`T76{#

246 *"C'(eD}L(SQL Mb?}L)



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

D DYNAMIC RESULT SETS#

v Z CREATE odP8(*C4hv}LDXwDNNd{G1!Sd5#

*wC Java }L,kNDZ 2673DZ 10 B, :wC}L;#

9( Java }Lzk
Z`4 Java }L5Vzks,XkH9(,;sE\?p}LiO~"wC}L#9

( Java }LyhD=h`FZ9(NNb?}LyhD=h,;xfZ3)np#

IT9C8V=(49( Java }L:

v 9Cf IBM Data Studioa)D<N$_

v 9C IBM Optim Development Studio Pa)D<N$_

v 9C IBM Rational Application Developer Pa)D<N$_

v 9C DB2 y>9(E>

v S DB2 |n0Zdk|n

IT(F<N$_M DB2 TkTwVYw53R9CwVhC49( Java }L#}

LDy>9(E>Mz&mD~hFCZ(}1!D'V*"m~,kTX(Yw5

39( DB2 y>}L(}LMC'(e/})#

9C JDBC M SQLJ 4(D Java }LVp_P;i DB2 y>9(E>Mz&mD~#

(#,9C<N$_r9(E>(Iy]h*aI^D)49( Java }LG#]W,

+G,g{2*@gNS DB2 |n0Z9(}L,yy\Poz#

9( JDBC }L
zIT9C Java makefile r javac |n49( JDBC }L#9(G)}L.s,h

*TdxP`?#

BP=h5wgN9(MKPb)}L:

v SpServer y> JDBC f"}L

v UDFsrv y>C'(e/},K/}4|,NN SQL od

v UDFsqlsv y>C'(e/},K/}|, SQL od

v *Z~qwOS|nP9(MKP SpServer.java f"}L,k4PBPYw:

1. 9CTB|n`k SpServer.java,TczI SpServer.class D~:

javac SpServer.java

2. + SpServer.class 4F= sqllib\function ?<(TZ Windows Yw53)

r sqllib/function ?<(TZ UNIX Yw53)#

3. (}Z~qwOKP spcat E>,T}LxP`?# spcat E>+,S= sample

}]b,T}L!{`?(g{H0Q(}wC SpDrop.db2 TdxP`?D

0),;s(}wC SpCreate.db2 TdxP`?,nsO*k}]bD,S#m

b,2IT%@KP SpDrop.db2 M SpCreate.db2 E>#

4. #9"XBt/}]b,Tc6pBD`D~#X*1,k+`D~DD~==

hC*“A!”,T9dIT;\@$C'A!#

5. `k"KP SpClient M'z&CLr,TcCJf"}L`#
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v *Z~qwOS|nP9(MKP UDFsrv.java C'(e/}Lr(;|, SQL o

dDC'(e/}),k4PBPYw:

1. 9CTB|n`k UDFsrv.java,TczI UDFsrv.class D~:

javac UDFsrv.java

2. + UDFsrv.class 4F= sqllib\function ?<(TZ Windows Yw53)r

sqllib/function ?<(TZ UNIX Yw53)#

3. `k"KPwCK UDFsrv DM'zLr#

*CJ UDFsrv b,zIT9C Java &CLr UDFcli.java r_ SQLJ M'z

&CLr UDFcli.sqlj#b=vf>DM'zLr<|, SQL od CREATE

FUNCTION(CZr}]b"aC'(e/}),"|,9CKC'(e/}D

SQL od#

v *Z~qwOS|nP9(MKP UDFsqlsv.java C'(e/}Lr(|, SQL o

dDC'(e/}),k4PBPYw:

1. 9CTB|n`k UDFsqlsv.java,TczI UDFsqlsv.class D~:

javac UDFsqlsv.java

2. + UDFsqlsv.class 4F= sqllib\function ?<(TZ Windows Yw53)

r sqllib/function ?<(TZ UNIX Yw53)#

3. `k"KPwCK UDFsqlsv DM'zLr#

*CJ UDFsqlsv b,zIT9C Java &CLr UDFsqlcl.java#KM'zLr

|, SQL od CREATE FUNCTION(CZr}]b"aC'(e/}),"|

,9CKC'(e/}D SQL od#

9( SQL }L
zIT9C Java makefile r bldsqljs 9(D~49( SQLJ }L#9(G)}L

.s,h*TdxP`?#

BP=h]>gN9(MKP SpServer y> SQLJ f"}L#b)=h9C9(D~

bldsqljs(UNIX)r bldsqljs.bat(Windows),K9(D~|,CZ9( SQLJ applet

r&CLrD|n#

K9(D~S\ 6 vN}:Z UNIX O,|GG $1"$2"$3"$4"$5 M $6;Z Win-

dows O,|GG %1"%2"%3"%4"%5 M %6#Z;vN}8(LrD{F#Z~

vN}8(}]b5}DC'j6,Z}vN}8(\k#ZDvN}8(~qw{

F#ZevN}8(KZE#ZyvN}8(}]b{#TZ}Z;vN}(Lr

{)TbDyPN},IT9C1!5#PX9C1!N}5Dj8E",kND9

(D~#

1. 9CTB|n49(f"}L&CLr:

bldsqljs SpServer <C'j6> <\k> <~qw{F> <KZE> <}]b{>

2. 9CTB|nTf"}LxP`?:

spcat

KE>+,S= sample }]b,T}L!{`?(g{H0Q(}wC SpDrop.db2

TdxP`?D0),;s(}wC SpCreate.db2 TdxP`?,nsO*k}]

bD,S#mb,2IT%@KP SpDrop.db2 M SpCreate.db2 E>#
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3. #9"XBt/}]b,Tc6pBD`D~#X*1,k+`D~DD~==h

C*“A!”,T9dIT;\@$C'A!#

4. `k"KP SpClient M'z&CLr,TcCJf"}L`# IT9C&CLr

9(D~ bldsqlj(UNIX)r bldsqlj.bat(Windows)49( SpClient#

Java(SQLJ)}LD`kM4S!n

CZ UNIX D SQLJ }L!n
bldsqljs 9(E>CZZ UNIX Yw53O9( SQLJ }L#bldsqljs 8(K;i

SQLJ *;LrM(FLr!n#

(i:Z UNIX =(O9( SQLJ }L1,k9C bldsqljs y9CD SQLJ *;L

rM(FLr!n#

bldsqljs |(D!ngBy>:

sqlj SQLJ *;Lr(,1`kLr)#

"${progname}.sqlj"
SQLJ 4D~#progname=${1%.sqlj} |nCZ}%dkD~{PD)9{(g

{PD0),TcYNmS)9{1;a<B)9{X4#

db2sqljcustomize
SQLJ E*D~(FLr#

-url 8(CZ("}]b,SD JDBC URL,}g jdbc:db2://servername:50000/

sample#

-user 8(C'j6#

-password
8(\k#

"${progname}_SJProfile0"
8(LrDrP/E*D~#

CZ Windows D SQLJ }L!n
bldsqljs.bat z&mD~CZZ Windows Yw53O9( SQLJ }L#bldsqljs.bat

8(K;i SQLJ *;LrM(FLr!n#

(i:Z Windows Yw53O9( SQLJ }L1,k9C bldsqljs.bat y9CD

SQLJ *;LrM(FLr!n#

Z Windows Yw53O,bldsqljs.bat z&mD~9CBP SQLJ *;LrM(F

Lr!n#b)MG DB2 (izC49( SQLJ }L(f"}LMC'(e/})D

!n#

sqlj SQLJ *;Lr(,1`kLr)#

%1.sqlj
SQLJ 4D~#

db2sqljcustomize
DB2 for Java E*D~(FLr#
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-url 8(CZ("}]b,SD JDBC URL,}g jdbc:db2://servername:50000/

sample#

-user 8(C'j6#

-password
8(\k#

%1_SJProfile0
8(LrDrP/E*D~#

+ Java }L`D~?pA DB2 }]b~qw
Xk+ Java }L5V?pA DB2 }]b~qwD~53,TcZ4P}LwC1I

TR="0kMKPb)5V#

IT+;vr`v Java }L5V|(Zvp Java `D~P#IT+|, Java }L5

VD Java `D~+?U/= JAR D~#C45V}LD Java `D~Xk;Zz20

Z DB2 }]bD JAR D~P#

Hvu~:

v j6*ZdP?p}L`D DB2 }]~qw#

v Z UNIX Yw53O,j6 DB2 5}yP_DC'j6#g{KC'j6G4*

D,kkzD}]b\m1*5#

*?pvp Java }L`D~,k4PBPYw:

v + Java }L`?pA DB2 /}?<#

Z UNIX Yw53O,/}?<(e*:2076/function,dP 2076 G

DB2 }]b\mw2076#}g $HOME/sqllib/function,dP,$HOME G5}

yP_Dw?<#

Z Windows Yw53O,/}?<(e*:5}E*D~76\function,dP,5

}E*D~76 GZ db2icrt(4(5})|nP8(D76#*iR5}E*D~

76{,k"vgBy>D db2set |n:

db2set DB2INSTPROF

}g,C:\Documents and Settings\All Users\Application Data\IBM\DB2\db2copy1\

function

g{yw*I* Java Lr|;?VD`,kZ/}?<P4(T&Zj<`{DS

?<,;s+`X`D~EkT&DS?<#}g,g{z* Linux Yw53;v`

ibm.tests.test1,k+T&D Java VZkD~(test1.class)f"A $HOME/sqllib/

function/ibm/tests,dP,$HOME G5}yP_Dw?<#

*?p|, Java }L`D~D JAR D~,k4PBPYw:

v zXk+|, Java }L`D~D JAR D~20A DB2 }]b~qwD~53#

Z?p Java }L`D~T04P CREATE odTZ}]bP(e}Ls,zITw

CC}L#

+_PSt`D Java }L`D~?pA DB2 }]b~qw
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g{ Java }L`D~y@5D`;Gj< Java r DB2 `D;?V,kkT?vSt

`X4O;?VPyj6D=h#

r_,IT+ DB2 }]bdC*Z CLASSPATH 73d?PQw?<,TlbSt
`#Z Windows Yw53O,}]b~qw+T/Z CLASSPATH 5373d?P
Qw8(D?<#Z UNIX Yw53O,g{+D>“CLASSPATH”8(*

D B 2 E N V L I S T 73d?D;?V,G4}]b~qw+Qw5}yP_D

CLASSPATH 73d?#?R(i20St`,x;*@5Z CLASSPATH 73d
?#

}]b~qwOD JAR D~\m
*?p|, Java }L`D~D JAR D~,zXk+ JAR D~20A DB2 }]b~

qw#*S IBM Data Server Client jIKYw,k9CaZ DB2 }]b~qwO2

0"f;r}% JAR D~D53(e}L#

*Z DB2 5}P20"f;r}% JAR D~,k9Cf DB2 a)Df"}L:

20

sqlj.install_jar( jar-url, jar-id )

":sqlj.install_jar wC_DZ(j6_PDX(XkAY|(BPdP;n:

v T~=rT=8(D#=D CREATEIN X(

v DBADM (^

f;

sqlj.replace_jar( jar-url, jar-id )

}%

sqlj.remove_jar( jar-id )

v jar-url:|,*20rf;D JAR D~D URL#(;'VD URL =8G“file:”#

v jar-id:(;DV{.j6,$HIo 128 vVZ#|Z}]bP8(k jar-url D~

`X*D JAR j6#

":S&CLrwC1,f"}L sqlj.install_jar M sqlj.remove_jar _Pd{N}#|

G;v{}5,f(Z8(D JAR D~P9C?phv{#?0,;'V?pN},

Ra\xNN8(Gc5DwC#

BPG;5P8>gN9C0fD JAR D~\mf"}LD>}#

*Z}]b5}P+;Z76 /home/bob/bobsjar.jar D JAR "a* MYJAR,k4

PBPYw:

CALL sqlj.install_jar( 'file:/home/bob/bobsjar.jar', 'MYJAR' )

9C bobsjar.jar D~Dsx SQL |na9C{F MYJAR 4}CCD~#

*9C;,D JAR(|,3)Q|BD`)4f; MYJAR,k4PBPYw:

CALL sqlj.replace_jar( 'file:/home/bob/bobsnewjar.jar', 'MYJAR' )

*S}]b?<P}% MYJAR,k4PBPYw:

CALL sqlj.remove_jar( 'MYJAR' )
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":Z Windows Yw53O,DB2 a+ JAR D~f"A DB2INSTPROF 5}X("

amhCy8(D76#*9 JAR D~I*5}DXP JAR D~,zXk*C5}D

DB2INSTPROF 8((;5#

|B Java }L`

g{*|D Java }LD_-,Xk|B}L4zk"`k(*;)zk"SE|B?

p= DB2 }]b~qwD Java `f>r JAR D~f>#*7# DB2 }]b\mw

9CBf>D Java }L,Xk4P;v53(e}L+Bf>D Java `0kZf#

*|B Java }L`,k4PBPYw:

1. +BD Java `r JAR D~?p= DB2 }]b~qw#

2. TZ\@$}L,4PTB53(e}L:

CALL SQLJ.REFRESH_CLASSES()

b+?F DB2 }]b\mwZ4PBNd5rXvYws+B`0kZf#

TZ4\@$}LxT,K=h^'#TZ4\@$}LxT,zXkT=X#9

"XBt/ DB2 }]b\mwE\0k"9CBf>D Java }L`#

g{z44PTO=h,G4Z|B Java }L`.s,DB2 }]b\mw+Lx9C

H0f>D`#

Java(JDBC)}L>}

*"9C JDBC &CLr`LSZD Java }L1,N<>}Tq! CREATE odD

,eM Java }LzkDN=aPyoz#BPwb|, Java }LM/}>}:

v Java(JDBC)}L>}

v _P XML &\D Java(JDBC)}L>}

v Java(JDBC)/}>}

>}:Java(JDBC)}LPD}i}]`M
9C}i}]`MD Java }L>}#

BP>}5wKxP}i}]`MD IN M OUT N}D Java }Lr\#

CREATE TYPE phonenumbers AS VARCHAR(20) ARRAY[10] %
CREATE PROCEDURE javaproc( IN in1 phonenumbers,

OUT out1 phonenumbers)
LANGUAGE java
PARAMETER STYLE java
FENCED THREADSAFE
EXTERNAL NAME 'myjar:stpclass.javastp' %

import java.sql.Array;

public static void javaproc(Array input, Array[] output)
{
output[0] = input;
}
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>}:Java(JDBC)}LPD XML M XQuery 'V
ZKb Java }LDy>-m"gNZ Java P9C JDBC &CLr`LSZ(API)

xP`L,T0 XQuery .s,zIT*<4("9CIi/ XML }]D Java }L#

> Java }L>}5w:

v N}y= JAVA }LD CREATE PROCEDURE od

v N}y= JAVA }LD4zk

v }]`M* XML DdkMdvN}

v Zi/P9C XML dkN}

v + XQuery Da{(XML 5)3xdvN}

v + SQL odDa{(XML 5)3xdvN}

Hvu~

Z9C> Java }L>}.0,z;ADABPwb:

v Java }L

v }L

v 9( Java }Lzk

BP>}{CgB(eDm xmlDataTable(|,gBy>D}]):

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)),
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(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)),

(10, XMLPARSE(DOCUMENT '<doc>
<type>animal</type>
<name>bird</name>
</doc>' PRESERVE WHITESPACE))@

}L Z4(zT:D Java }L1,k9CBP>}w*N<:

v m 45

v Z 2553Dm 46

Java b?zkD~

>>}T>;v Java }L5V#>>}|,=v?V:CREATE PROCEDURE od

T0}LDb? Java zk5V(Iy]d9(`X*D Java `)#

|,BP>}D}L5VD Java 4D~F* stpclass.java(f=Z JAR D~

myJAR)#CD~_PBPq=:

m 45. Java b?zkD~q=

using System;
import java.lang.*;
import java.io.*;
import java.sql.*;
import java.util.*;
import com.ibm.db2.jcc.DB2Xml;

public class stpclass
{ ...

// Java procedure implementations
...

}

ZKD~%?8> Java `D~<k#g{KD~PDNN}L|,`M* XML DN

}rd?,G4+h* com.ibm.db2.jcc.DB2Xml <k#

XkGBK`D~D{FT0|,x(}L5VD JAR D{F#b){F\X*,r

*?v}LD CREATE PROCEDURE odD EXTERNAL SdXk8(KE",T

c DB2 ITZKP1R=K`#

>} 1:xP XML N}DN}y= JAVA }L

>>}T>BPZ]:

v N}y= JAVA }LD CREATE PROCEDURE od

v xP XML N}DN}y= JAVA }LD Java zk

K}LS\dkN}(inXML),+|,C5DPekm,9C SQL odM XQuery m

o=4i/ XML }],;shC=vdvN}(outXML1 M outXML2)#
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m 46. C44(xP XML N}DN}y= JAVA }LDzk

CREATE PROCEDURE xmlProc1 ( IN inNUM INTEGER,
IN inXML XML as CLOB (1K),
OUT out1XML XML as CLOB (1K),
OUT out2XML XML as CLOB (1K)

)
DYNAMIC RESULT SETS 0
DETERMINISTIC
LANGUAGE JAVA
PARAMETER STYLE JAVA
MODIFIES SQL DATA
FENCED
THREADSAFE
DYNAMIC RESULT SETS 0
PROGRAM TYPE SUB
NO DBINFO
EXTERNAL NAME 'myJar:stpclass.xmlProc1'@

Z 7 B Java }L 255



m 46. C44(xP XML N}DN}y= JAVA }LDzk (x)

//*************************************************************************
// Stored Procedure: XMLPROC1
//
// Purpose: Inserts XML data into XML column; queries and returns XML data
//
// Parameters:
//
// IN: inNum -- the sequence of XML data to be insert in xmldata table
// inXML -- XML data to be inserted
// OUT: out1XML -- XML data to be returned
// out2XML -- XML data to be returned
//
//*************************************************************************

public void xmlProc1(int inNum,
DB2Xml inXML ,
DB2Xml[] out1XML,
DB2Xml[] out2XML

)
throws Exception
{

Connection con = DriverManager.getConnection("jdbc:default:connection");

// Insert data including the XML parameter value into a table
String query = "INSERT INTO xmlDataTable (num, inXML ) VALUES ( ?, ? )" ;
String xmlString = inXML.getDB2String() ;

stmt = con.prepareStatement(query);
stmt.setInt(1, inNum);
stmt.setString (2, xmlString );
stmt.executeUpdate();
stmt.close();

// Query and retrieve a single XML value from a table using SQL
query = "SELECT xdata from xmlDataTable WHERE num = ? " ;

stmt = con.prepareStatement(query);
stmt.setInt(1, inNum);
ResultSet rs = stmt.executeQuery();

if ( rs.next() )
{ out1Xml[0] = (DB2Xml) rs.getObject(1); }

rs.close() ;
stmt.close();

// Query and retrieve a single XML value from a table using XQuery
query = "XQUERY for $x in db2-fn:xmlcolumn(\"xmlDataTable.xdata\")/doc

where $x/make = \'Mazda\'
return <carInfo>{$x/make}{$x/model}</carInfo>";

stmt = con.createStatement();

rs = stmt.executeQuery( query );

if ( rs.next() )
{ out2Xml[0] = (DB2Xml) rs.getObject(1) ; }

rs.close();
stmt.close();
con.close();

return ;
}
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Z 8 B OLE T//}LhF

Ts4Sk6k(OLE)T//G Microsoft +>D OLE 2.0 e5a9DiI?V#

hz OLE T//,^[9CDVoT4`4&CLr,&CLr<ITZ OLE T/

/TsP+<|GDtTM=(#ZG,d{&CLr(}g Lotus Notes® r Microsoft

Exchange)IT(} OLE T//4{Cb)tTM=(,Sx/Ib)Ts#

+<tTM=(D&CLr;F* OLE T//~qwrTs,xCJG)tTM=(

D&CLr;F* OLE T//XFw#OLE T//~qwG5VK OLE IDispatch S

ZD COM i~(Ts)#OLE T//XFwG COM M'z,|(} IDispatch SZ

kT//~qwxP(E#COM G OLE Dy!#TZ OLE T//}LxT,DB2

d1 OLE T//XFw#hzKzF,DB2 IT+ OLE T//TsD=(w*b?

}LxPwC#

"b,yP OLE T//wb<Y(zl$ OLE T//uoMEn#*q!PX OLE

T//DEv,kND Microsoft Corporation: The Component Object Model Specifica-

tion, October 1995#PX OLE T//Dj8E",kND OLE Automation Program-

mer’s Reference, Microsoft Press, 1996, ISBN 1-55615-851-3#

4( OLE T//}L

+ OLE T//}Lw* OLE T//TsD+C=(45V#OLE T//TsXkI

I OLE T//XFwZb?xP4((ZbVivB,XFwG DB2),"R'Vs

Zs((VF*yZ IDispatch Ds()#OLE T//TsXkZ Windows "amP

9C`j6(CLSID)T0I!D OLE Lr/j6(progID)xP"a,E\STj

6#progID ITj6xLP(.DLL)r>X(.EXE)OLE T//~qw,r(}

DCOM(V<= COM)4j66L~qw#

*"a OLE T//}L,k4PBPYw:

Z`4 OLE T//Tss,zh*9C CREATE od+TsD=(4(*}L#4

( OLE T//}Lk"a C r C++ }LG#`F,+GzXk9CBP!n:

v LANGUAGE OLE

v FENCED NOT THREADSAFE,r* OLE T//}LXkT FENCED ==KP,

x;\T THREADSAFE ==KP#

b?{|,j6 OLE T//TsM=({(T*>E ! t*)D OLE progID:

CREATE FUNCTION bcounter () RETURNS INTEGER
EXTERNAL NAME 'bert.bcounter!increment'
LANGUAGE OLE
FENCED
NOT THREADSAFE
SCRATCHPAD
FINAL CALL
NOT DETERMINISTIC
NULL CALL
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PARAMETER STYLE DB2SQL
NO SQL
NO EXTERNAL ACTION
DISALLOW PARALLEL;

OLE =(5VDwC<(k9C C r C++ `4D}LD<(`,#H0=(D

BASIC oT5V`FgB(k"b,Z BASIC P,N}1!(e*(}}CxPw

C):

Public Sub increment(output As Long, _
indicator As Integer, _
sqlstate As String, _
fname As String, _
fspecname As String, _
sqlmsg As String, _
scratchpad() As Byte, _
calltype As Long)

OLE }LTs5}M]fx"bBn
OLE T// UDF M=((OLE T//TsD=()&CZ OLE T//TsD5}#

DB2 +* SQL odPD?v UDF r=(}C4(;vTs5}#IT+Ts5}4

4CZ SQL odPD UDF r=(}CDsx=(wC,2ITZ4P=(wCsM

EC5}"*?vsx=(wC4(B5}#IT(} C R E A T E odPD

SCRATCHPAD !n48(J1DP*#TZ LANGUAGE OLE Sd,SCRATCHPAD

!n_P C r C++ y;PD=Soe,4,4(%;Ts5}"+d44CZ{vi

/,g{8(K NO SCRATCHPAD,G4ITZ4P?NwC=(14(BDTs5

}#

(}9C]fx,=(MITg/}r=(wCZTsD5}d?P,$4,E"#

b9ITa_T\,d-rZZ,;4(;NTs5}"+d44CZsxwC#

OLE T//'VD SQL }]`M

DB2 &m SQL `Mk OLE T//`M.dD`M*;#BmE('VD}]`M0

d3d==#

m 47. SQL A OLE T//}]`MD3d

SQL `M OLE T//`M OLE T//`Mhv

SMALLINT short 16 ;x{E{}

INTEGER long 32 ;x{E{}

REAL float 32 ; IEEE !c}

FLOAT r DOUBLE double 64 ; IEEE !c}

DATE DATE 64 ;!c!}(T 1899 j 12 B 30

UT4Dl})TIME DATE

TIMESTAMP DATE

CHAR(n) BSTR Z OLE T//Lr1N< PhvK

$H0:V{.#VARCHAR(n) BSTR

LONG VARCHAR BSTR

CLOB(n) BSTR
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m 47. SQL A OLE T//}]`MD3d (x)

SQL `M OLE T//`M OLE T//`Mhv

GRAPHIC(n) BSTR Z OLE T//Lr1N< PhvK

$H0:V{.#VARGRAPHIC(n) BSTR

LONG GRAPHIC BSTR

DBCLOB(n) BSTR

CHAR(n) SAFEARRAY[unsigned char] I;) 8 ;^{E}]niID 1

, Byte() }i#Z OLE T//Lr

1N< PhvK SAFEARRAY#

VARCHAR(n) SAFEARRAY[unsigned char]

LONG VARCHAR SAFEARRAY[unsigned char]

CHAR(n) FOR BIT DATA SAFEARRAY[unsigned char]

VARCHAR(n) FOR BIT DATA SAFEARRAY[unsigned char]

LONG VARCHAR FOR BIT DATA SAFEARRAY[unsigned char]

BLOB(n) SAFEARRAY[unsigned char]

Z DB2 M OLE T//}L.d+]D}],Gw*(}}C44PDwC+]#;

'VmP4PvD SQL `M(}g BIGINT"DECIMAL r LOCATORS)r OLE T

//`M(}g Boolean r CURRENCY)#3dA BSTR DV{M<N}]aS}]

bzk3*;* UCS-2 =8#UCS-2 VF* Unicode(IBM zk3 13488)#Z5X

1,a+}]S UCS-2 *;X*}]bzk3#;[9CD}]bzk3*N,<a

4Pb)*;#g{420b)zk3*;m,G4z+SU= S Q L C O D E

-332(SQLSTATE 57017)#

9C BASIC M C++ `4D OLE T//}L
zIT9CNNoT45V OLE T//}L#>ZT>gN9C BASIC r C++ w

*y>oT45V OLE T//}L#BmT>K OLE T//`MA BASIC M C++

P}]`MD3d#

m 48. SQL M OLE }]`MA BASIC M C++ }]`MD3d

SQL `M OLE T//`M BASIC `M C++ `M

SMALLINT short Integer short

INTEGER long Long long

REAL float Single float

FLOAT r DOUBLE double Double double

DATE"TIME M TIMESTAMP DATE Date DATE

CHAR(n) BSTR String BSTR

CHAR(n) FOR BIT DATA SAFEARRAY[unsigned char] Byte() SAFEARRAY

VARCHAR(n) BSTR String BSTR

VARCHAR(n) FOR BIT DATA SAFEARRAY[unsigned char] Byte() SAFEARRAY

LONG VARCHAR BSTR String BSTR

LONG VARCHAR FOR BIT DATA SAFEARRAY[unsigned char] Byte() SAFEARRAY

BLOB(n) BSTR String BSTR

BLOB(n) FOR BIT DATA SAFEARRAY[unsigned char] Byte() SAFEARRAY
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m 48. SQL M OLE }]`MA BASIC M C++ }]`MD3d (x)

SQL `M OLE T//`M BASIC `M C++ `M

GRAPHIC(n)"VARGRAPHIC(n) M

LONG GRAPHIC, DBCLOB(n)

BSTR String BSTR

9C BASIC 5V OLE T//

*9C BASIC 45V OLE T//}L,zh*9CT&ZQ3dA OLE T//`

MD SQL }]`MD BASIC }]`M#

OLE T// UDF bcounter D BASIC yw`FgB:

Public Sub increment(output As Long, _
indicator As Integer, _
sqlstate As String, _
fname As String, _
fspecname As String, _
sqlmsg As String, _
scratchpad() As Byte, _
calltype As Long)

9C C++ 5V OLE T//

OLE T// UDF increment D C++ ywgBy>:

STDMETHODIMP Ccounter::increment (long *output,
short *indicator,
BSTR *sqlstate,
BSTR *fname,
BSTR *fspecname,
BSTR *sqlmsg,
SAFEARRAY **scratchpad,
long *calltype );

OLE 'Vhv OLE T//TsDtTM=(D`Mb#9CTshvoT(ODL)4

hvya)DTs"tTT0=(#Ov C++ =(D ODL hvgBy>:

HRESULT increment ([out] long *output,
[out] short *indicator,
[out] BSTR *sqlstate,
[in] BSTR *fname,
[in] BSTR *fspecname,
[out] BSTR *sqlmsg,
[in,out] SAFEARRAY (unsigned char) *scratchpad,
[in] long *calltype);

ODL hvJmz8(N}Gdk(in)"dv(out)9Gdk/dv(in,out)N}#T

Z OLE T//}L,a+}LdkN}Mdk8>{8(* [in] N},"R+}Ld

vN}Mdv8>{8(* [out] N}#TZ}La2Td?,sqlstate G [out] N},

fname M fspecname G [in] N},scratchpad G [in,out] N},x calltype G [in]

N}#

OLE T//IT(e BSTR }]`MT&mV{.#a+ BSTR (e* OLECHAR

D8k:typedef OLECHAR *BSTR#TZVdMME BSTR,OLE a5);Vfr,4,

;wCD}LaMEw* by-reference N}y+kD BSTR,;sY+B53xCN}#

I;wC}LSUD;,VZ}i(w* SAFEARRAY**)aJC,;fr#TZ DB2 M

OLE T//}L,KfrbbEBPBn:

v [in] N}:DB2 VdMME [in] N}#
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v [out] N}:DB2 +k NULL 8k#[out] N}XkI;wCD}LVd,RI DB2

ME#

v [in,out] N}:DB2 nuVd [in,out] N}#;wCD}LITMEMXBVdb)

N}#bTZ [out] N},yI",DB2 MEnU5XDN}#

a+yPd{N}w*8k4+]#DB2 VdM\m;}CDZf#

OLE T//a);i}]Yw/}4&m BSTR M SAFEARRAY#Z OLE T//L

r1N< PhvK}]Yw/}#

BP C++ }La5X CLOB dkN}D0 5 vV{:

// UDF DDL: CREATE FUNCTION crunch (CLOB(5k)) RETURNS CHAR(5)

STDMETHODIMP Cobj::crunch (BSTR *in, // CLOB(5K)
BSTR *out, // CHAR(5)
short *indicator1, // input indicator
short *indicator2, // output indicator
BSTR *sqlstate, // pointer to NULL
BSTR *fname, // pointer to function name
BSTR *fspecname, // pointer to specific name
BSTR *msgtext) // pointer to NULL

{
// Allocate BSTR of 5 characters
// and copy 5 characters of input parameter

// out is an [out] parameter of type BSTR, that is,
// it is a pointer to NULL and the memory does not have to be freed.
// DB2 will free the allocated BSTR.

*out = SysAllocStringLen (*in, 5);
return NOERROR;

};

OLE T//~qwITw*I4(D%C>rI4(D`C>#hzI4(D%C>,

9C CoGetClassObject 4,SA OLE T//TsD?vM'z(4,DB2 FENCED

xL)<+9C|T:D`$'5},"ZX*1KP OLE T//~qwDB1>#

hzI4(D`C>,m`M'zIT,SA,;`$'#4,IQ-&ZKP4,

D OLE ~qw1>(g{PD0)a)`$'D?v5}#g{;fZ&ZKP4,

D OLE ~qw1>,G4aT/t/;v1>Ta)`Ts#5VT//~qw1,

zIT!qG9C%C>9G`C> OLE T//~qw#(i9C%C>~qwTq

!|_DT\#

Z 8 B OLE T//}L 261



262 *"C'(eD}L(SQL Mb?}L)



Z 9 B OLE DB C'(em/}

Microsoft OLE DB G;i OLE/COM SZ,IC&CLrTwVE"4Pyf"D}

]xP;BCJ#OLE DB i~ DBMS e5a9(e OLE DB 9C_M OLE DB a

)_#OLE DB 9C_GNN9C OLE DB SZD53r&CLr;OLE DB a)

_GNNa) OLE DB SZDi~#P=` OLE DB a)_:OLE DB }]a)_

- 5P}]"+dmqq=D}]a)*P/;OLE DB service providers - ;PT

:D}],+(} OLE DB SZ4zzM9C}],Tb0;)~q#

DB2 }]b53(}'Vz(eICJ OLE DB }]4Dm/}4r/ OLE DB &

CLrD4(#DB2 GICJNN OLE DB }]r~qa)_D OLE DB 9C_#

zITT}]44PYw(dP|( GROUP BY"JOIN T0 UNION)T(} OLE

DB SZa)d}]#}g,zIT(e OLE DB m/}TS Microsoft Access }]

br Microsoft Exchange X7>5Xm,;s4((fT^lXiO4TK OLE DB

m/}D}]T0 DB2 }]bPD}]#

9C OLE DB m/}1,ITa)TNN OLE DB a)_DZCCJ,SxuY&

CLr*"$w#TZ C"Java T0 OLE T//m/},*"_h*5Vm/},x

Z9C OLE DB m/}DivB,a+(CZC OLE DB 9C_SZkNN OLE DB

a)_ndTlw}]#z;h+m/}"a* LANGUAGE OLEDB,;s+ OLE DB

a)_T0`XP/w*}]44}C#;X4PNN UDF `L,4I{C OLE DB

m/}#

*+ OLE DB m/}k DB2 }]b;p9C,zXk20 OLE DB 2.0 r|_f>

(IS Microsoft http://www.microsoft.com BX)#g{4H20 OLE DB,M"T

wC OLE DB m/},G4 DB2 a"vms(SQLCODE -465,SQLSTATE

58032),-rk 35#PX53*sT0ICw}]4D OLE DB a)_,kND}

]4D5#PX OLE DB f6,kND Microsoft OLE DB 2.0 Programmer’s Refer-

ence and Data Access SDK,Microsoft Press 1998#

OLE DB m/}D9C^F:OLE DB m/}^(,SA DB2 }]b#

4( OLE DB m UDF

*9C%; CREATE FUNCTION od4(e OLE DB m/},zXk4PBPYw:

v (e OLE DB a)_y5XDm

v 8( LANGUAGE OLEDB

v j6 OLE DB P/,"Z EXTERNAL NAME SdPa) OLE DB a)_,S

V{.

OLE DB }]4aTF*P/ Dmqq=4a)d}]#P/G;iP,?PVp_

P;iP#RETURNS TABLE Sd;|,kC'`XDP#y]P{+m/}Ps(

A OLE DB }]4&P/DP#g{ OLE DB a)_xVs!4,k9C}E+P

{}p4;}g,"UPPERcase"#

EXTERNAL NAME SdITS\BPN;q=:
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'~qw!P/'
r

'!P/!,SV{.'

dP:

~qw j69C CREATE SERVER od4"aD~qw

P/ j6 OLE DB a)_ya)DP/rm;g{mDdkN}*(}|nD>+

]A OLE DB a)_,G4K5&C*U#

,SV{.

|,,SA OLE DB a)_1yhDu</tT#PX,SV{.Dj{o(

Moe,kND Microsoft OLE DB 2.0 Programmer’s Reference and Data Access

SDK(Microsoft Press 1998 j)PD“OLE DB KDi~D}]47 API”#

zITZ CREATE FUNCTION odD EXTERNAL NAME SdP9C,SV{.,

r_Z CREATE SERVER odP8( CONNECTSTRING !n#

}g,zIT9CBP CREATE FUNCTION M SELECT od4(e OLE DB m/

},"S Microsoft Access }]b5Xm:

CREATE FUNCTION orders ()
RETURNS TABLE (orderid INTEGER, ...)
LANGUAGE OLEDB
EXTERNAL NAME '!orders!Provider=Microsoft.Jet.OLEDB.3.51;

Data Source=c:\msdasdk\bin\oledb\nwind.mdb';

SELECT orderid, DATE(orderdate) AS orderdate,
DATE(shippeddate) AS shippeddate

FROM TABLE(orders()) AS t
WHERE orderid = 10248;

zIT4("9C~qw{F,x;G+,SV{.Ek EXTERNAL NAME Sd#

}g,YhzQ(e~qw Nwind,zIT9CBP CREATE FUNCTION od:

CREATE FUNCTION orders ()
RETURNS TABLE (orderid INTEGER, ...)
LANGUAGE OLEDB
EXTERNAL NAME 'Nwind!orders';

OLE DB m/}2Jmz8(;vtZNNV{.}]`MDdkN}#9CdkN}

+|nD>1S+]A OLE DB a)_#g{z(edkN},k;*Z EXTER-

NAL NAME SdPa)P/{F#DB2 a+|nD>+]A*4PD OLE DB a)

_,;s OLE DB a)_a+;vP/5Xx DB2#a{P/DP{M}]`Mh*

k CREATE FUNCTION odPD RETURNS TABLE (ef]#zXk7#}7X

|{P,r*+y]%dDP{4s(P/DP{#

BP>}a"a OLE DB m/},Cm/}S Microsoft SQL Server 7.0 }]blw

LjE"#Z EXTERNAL NAME SdPa),SV{.#m/}DdkN}G(}

|nD>+]A OLE DB a)_,rK4Z EXTERNAL NAME SdP8(P/{

F#i/>}+k SQL |nD>,TS SQL Server }]bPlw0}vLjDE"#

CREATE FUNCTION favorites (VARCHAR(600))
RETURNS TABLE (store_id CHAR (4), name VARCHAR (41), sales INTEGER)
SPECIFIC favorites
LANGUAGE OLEDB
EXTERNAL NAME '!!Provider=SQLOLEDB.1;Persist Security Info=False;
User ID=sa;Initial Catalog=pubs;Data Source=WALTZ;
Locale Identifier=1033;Use Procedure for Prepare=1;
Auto Translate=False;Packet Size=4096;Workstation ID=WALTZ;
OLE DB Services=CLIENTCURSOR;';
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SELECT *
FROM TABLE (favorites (' select top 3 sales.stor_id as store_id, ' ||

' stores.stor_name as name, ' ||
' sum(sales. qty) as sales ' ||
' from sales, stores ' ||
' where sales.stor_id = stores.stor_id ' ||
' group by sales.stor_id, stores.stor_name ' ||
' order by sum(sales.qty) desc')) as f;

j<P/{F

3)P/h*Z EXTERNAL NAME SdP(}j<{F 4j6#j<{F|(BP

N;nr=n:

v X*?<{F,C{Fh*BPE":

– a)LrGq'V?<{F

– ?<{FZj<{FPDEC;C

– *9CD?<{FVt{

v X*#={F,C{Fh*BPE":

– a)LrGq'V#={F

– *9CD#={FVt{

PX OLE DB a)_kT?<{FM#={Fa)D'VDE",kND OLE DB a

)_DVf5E"DD5#

g{Za)LrDVf5E"P,DBLITERAL_CATALOG_NAME ;G NULL,k9C?<{

F"R+ DBLITERAL_CATALOG_SEPARATOR D5CwVt{#*7(?<{FG;Zj<

{FD*79G)2,kND OLE DB a)_DtT/ DBPROPSET_DATASOURCEINFO P

DBPROP_CATALOGLOCATION D5#

g{Za)LrDVf5E"P,DBLITERAL_SCHEMA_NAME ;G NULL,k9C#={F

"R+ DBLITERAL_SCHEMA_SEPARATOR D5CwVt{#

g{{F|,XbV{r%dX|V,k9CkT OLE DB a)_8(D}EV{+

{F}p4#Z O L E D B a)_DVf5E"P,+}EV{(e*

DBLITERAL_QUOTE_PREFIX M DBLITERAL_QUOTE_SUFFIX#}g,ZBP EXTERNAL

NAME P,8(DP/|,P/ authors D?<{F pubs M#={F dbo,R9C}

EV{ " +{F}p4#

EXTERNAL NAME '!"pubs"."dbo"."authors"!Provider=SQLOLEDB.1;...';

PX9lj<{FD|`E",kND Microsoft OLE DB 2.0 Programmer’s Refer-

ence and Data Access SDK(Microsoft Press 1998 j)M OLE DB a)_DD5#

OLE DB 'VD SQL }]`M

BmT> DB2 }]`MgN3dA OLE DB }]`M(*q!hv,kND Microsoft

OLE DB 2.0 Programmer’s Reference and Data Access SDK Microsoft Press 1998 j)#

9C3dmZ OLE DB m/}P(e`&D RETURNS TABLE P#}g,g{zZ

OLE DB m/}P(e;v}]`M* INTEGER DP,G4 DB2 +S OLE DB a

)_ks`M* DBTYPE_I4 D}]#
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TZ OLE DB a)_4}]`MA OLE DB }]`MD3d,kND OLE DB a

)_D5#*q! ANSI SQL"Microsoft Access T0 Microsoft SQL Server a)L

rgN+dwV}]`M3dA OLE DB }]`MD>},kND Microsoft OLE DB

2.0 Programmer’s Reference and Data Access SDK,Microsoft Press 1998 j#

m 49. + DB2 }]`M3dA OLE DB

DB2 }]`M OLE DB }]`M

SMALLINT DBTYPE_I2

INTEGER DBTYPE_I4

BIGINT DBTYPE_I8

REAL DBTYPE_R4

FLOAT/DOUBLE DBTYPE_R8

DEC(p, s) DBTYPE_NUMERIC(p, s)

DATE DBTYPE_DBDATE

TIME DBTYPE_DBTIME

TIMESTAMP DBTYPE_DBTIMESTAMP

CHAR(N) DBTYPE_STR

VARCHAR(N) DBTYPE_STR

LONG VARCHAR DBTYPE_STR

CLOB(N) DBTYPE_STR

CHAR(N) FOR BIT DATA DBTYPE_BYTES

VARCHAR(N) FOR BIT DATA DBTYPE_BYTES

LONG VARCHAR FOR BIT DATA DBTYPE_BYTES

BLOB(N) DBTYPE_BYTES

GRAPHIC(N) DBTYPE_WSTR

VARGRAPHIC(N) DBTYPE_WSTR

LONG GRAPHIC DBTYPE_WSTR

DBCLOB(N) DBTYPE_WSTR

":PX OLE DB }]`M*;frD(e,kND Microsoft OLE DB 2.0 Program-

mer’s Reference and Data Access SDK,Microsoft Press 1998 j#}g:

v }]IT*;* OLE DB }]`M DBTYPE_NUMERIC(19,4)(3dA DB2 }]

`M DEC(19,4)),Tlw OLE DB }]`M DBTYPE_CY#

v }]IT*;* OLE DB }]`M DBTYPE_I2(3dA DB2 }]`M

SMALLINT),Tlw OLE DB }]`M DBTYPE_I1#

v }]IT*;* OLE DB }]`M DBTYPE_BYTES(3dA DB2 }]`M CHAR

(12) FOR BIT DATA),Tlw OLE DB }]`M DBTYPE_GUID#
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Z 10 B wC}L

Z}]bP(}"v CREATE od4*"M4(}Ls,g{Qr}L(e_M}L

wC_Zh`&D}LX(,G4ITwC}L#

?V}LDC>M9C==w;`,#wC}LDHvu~G+2D,+GwTDw

C5V;,#

}LwCDHvu~

v XkQ9C CREATE odZ}]bP4(}L#

v TZb?}L,XkZ CREATE odD EXTERNAL Sdy8(D;CP20br

`D~,qr+"zms(SQLCODE SQL0444,SQLSTATE 42724)#

v }LwC_XkT}L_P EXECUTE X(#g{4Z(wC_4P}L,G4+"

zms(SQLSTATE 42501)#

}LwC

(}4PT}LxP}CD CALL od4wC}L#

CALL od'V}LwC"+N}+]A}LT0SU}Ly5XDN}#ZI&5X

}Ls,IT&m}Ly5XDNNICJa{/#

ITS'V CALL odDNN;CwC}L,dP|(:

v M'z&CLr

v b?}L(}L"UDF r=()

v SQL }L(}L"UDF r=()

v %"w(0%"w"s%"wrfz%"w)

v /,4Ood

v |nP&mw(CLP)

g{!qSM'z&CLrrb?}LwC}L,G4IT9C`4C}LDoT4

`4M'z&CLrrb?}L#}g,9C C++ `4DM'z&CLrIT9C

CALL od4wC9C Java `4D}L#b+9Lr1\;G#inX9C{G!q

DoTxP`L,T0/I9C;,oT`4DzkN#

Kb,ITZPpZ}LyZYw53DYw53O4PC4wCC}LDM'z&

CLr#}g,Z Windows Yw53OKPDM'z&CLrIT9C CALL od4

wC;Z Linux }]b~qwOD}L#

y]SPwC}LD;C,I\fZd{"bBn#

/}wC

$ZZ SQL odP}C/}#

SQL odP,;*GZJm9Cmo=D;C,MIT}CZC/}"P4[//}T

0C'(ej?/}#}g,Zi/Di/PmP,rZ INSERT odD VALUES S
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dP#;\Z FROM SdP}Cm/}#}g,Zi/r}]|DodD FROM S

dP#

=(wC

=(`FZj?/},;G9C=(48(a9/`MDP*#=(wCkC'(e

j?/}wC`,,;G=(DdP;vN}XkG=(ITYwDa9/`M#

}LwC`XNq

*wCX(`MD}L,k4PBPYw:

v Z 2743D:S&CLrrb?}LPwC}L;

v Z 2753D:S%"wr SQL }LwC}L;

v kNDCall Level Interface Guide and Reference, Volume 1 PD:S CLI &CLr

wC}L;

v Z 2773D:S|nP&mw(CLP)wC}L;

v Z 2873D:wCj?/}r=(;

v Z 2883D:wCC'(eDm/};

|, SQL D}LDZ(Ms(
V[}L6p(^1,Xk(e;)k}L`XDG+"7(G+T0(ekb)G

+`XDX(:

Lr|yP_

Nk}L5VDX(Lr|DyP_#Lr|yP_G4P BIND |nT+L

r|k}]bs(DC',}G9C OWNER precompile/BIND !n42GL

r|yP("+dh*8CC'#Z4P BIND |n1,a+Lr|D

EXECUTE WITH GRANT X(ZhxLr|yP_#}LbrI4PD~I

T|,`vLr|,rKIT_P`v`X*DLr|yP_#

}L(e_

"v CREATE odT"a}LDj6#}L(e_;cG DBA,+(#2G

}LLr|yP_#ZwC}LZd0kLr|1,ay](e_T}LD`

X*Lr|D4P(^(x;Gy]}LwCLrD(^)4li}LDKP

(^#*I&wC}L,}L(e_Xk_PBPdP;nX(r(^:

v }LLr|D EXECUTE X(M}LD EXECUTE X(

v DATAACCESS (^

g{}L(e_M}LLr|yP_G,;C',G4}L(e_+_PLr

|DXh EXECUTE X(#g{(e_;GLr|yP_,G4XkI_PL

r|D ACCESSCTRL r SECADM (^"CONTROL r EXECUTE WITH

GRANT OPTION X(DC',+Lr|D EXECUTE X(T=XZhx(e

_#(Lr|D4(_aT/SULr|D CONTROL M EXECUTE WITH

GRANT OPTION#)

Z"vIT"a}LD CREATE od1,a~=X+}LD EXECUTE WITH

GRANT OPTION X(Zhx(e_#
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}L(e_DG+GZ;vZ(j6Bb0}LD`X*Lr|DKPX(,

T0+}LD EXECUTE X(Zhx PUBLIC C'rX(C'(h*wC}

L)DX(#

":TZ SQL }L,}L(e_2MGLr|yP_#rK,(e_Z4P}

LD CREATE od1,+_P}LM}LLr|D EXECUTE WITH GRANT

OPTION#

}LwC_

wC}LDj6#*7(+I*}LwC_DC',Xk<GgNwC}L#

ITS|n0ZrS6k= SQL &CLrwC}L#g{G=(M UDF,G

4a+}L}C6km;v SQL od#9C CALL od4wC}L#TZ&

CLrPD/, SQL,wC_G|,}LwCD1SO_6p}Lr&CLr

DKP1Z(j6(;x,Kj62!vZC4s(O_6p}Lr&CLr

D DYNAMICRULES !n)#TZ2, SQL,wC_G|,}L}CDLr|

D OWNER precompile/BIND !n5#b)C'+h*}LD EXECUTE X

(,E\I&wC}L#NN_P}L EXECUTE WITH GRANT OPTION X

((b|(}L(e_,}GQT=X7zCX()"ACCESSCTRL r

SECADM (^DC',<IT(}T=X"v GRANT od4ZhKX(#

}g,g{9C DYNAMICRULES BIND 4s(k|,/, SQL D&CLr`X*

DLr|,G4Lr|DKP1Z(j6(x;GwCLr|DC')+I*Lr|

yP_#Kb,Lr|yP_9+I*5Js(_r OWNER precompile/BIND !n

5#ZbVivB,}LDwC_aICK5(x;G4P&CLrDC'j6)#

":

1. TZ}LPD2, SQL,Lr|yP_DX(XkcT4P}LwePD SQL o

d#g{fZ}LD6W}C,G4b) SQL odI\h*mCJX(r4PX

(#

2. TZ}LPD/, SQL,I}LweD DYNAMICRULES BIND !nXF+xP

X(i$DC'j6#

3. }LLr|yP_Xk+Lr|D EXECUTE X(Zhx}L(e_#ITZ"a

}L.0r.sjIKYw,+XkZwC}L.0jI,qr+5Xms

(SQLSTATE 42051)#

\m}LD4PX(yf0D=h,aZsx<MD>PSTj85w:
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1. (e_4P`&D CREATE odT"a}L#b+TZ{D SQL CJ6pZ DB2

P"a}L,("}LXw{,Kb98r}LI4PD~#g{(e_"G,1

*Lr|yP_,G4(e_h*k}LLrDLr|yP_Mw_5(,Te~

Kb}LbyZD;C,byMITZ CREATE odD EXTERNAL SdP}7

X8(K;C#IZI&4P CREATE od,rK(e__P}LD EXECUTE

WITH GRANT X(,+G(e_P;_P}LLr|D EXECUTE X(#

2. (e_Xk+}LD EXECUTE X(ZhxNNP(9C}LDC'#(g{K}L

DLr|+]iXwCK}L,G4XkZB;=.0jIK=h#)

< 3. \m}LD EXECUTE X(
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3. Lr|yP_$`kMs(}LLr,rCd{C'zm{GjIb)Yw#ZI

&$`kMs(s,a+wvLr|D EXECUTE WITH GRANT OPTION X(~

=XZhxLr|yP_#K=hq-KPmPDZ 1 =,;-G}LP SQL ]

iDI\T#g{NNX(ivB<;fZK`]i,G4$`k/s(ITZkT

}L"v CREATE od.04P#

4. ?vLr|yP_<Xk+wv}LLr|D EXECUTE X(Zhx}LD(e_#

ZjIO;=.s,XkH;N1d,Y4PK=h#g{Lr|yP_2G}L

(e_,G4ITx}K=h#

5. }LD2,C(:Xk75+}LD EXECUTE X(,Zhx}CC}LDLr|

s(yP_,rKXkZKLjIO;=#1}L4P1,DB2 ai$(e_Gq

TNNyhDLr|_P EXECUTE X(,rKXkkT?vbyDLr|jIZ

3 =#

6. }LD/,C(:Z(j6(IwC&CLrD DYNAMICRULES !nXF)Xk

_P}LD EXECUTE X((Z 4 =),x}LD(e_Xk_PLr|D

EXECUTE X((Z 3 =)#

}L{FM76

f"}Lr UDF D^({G #={.}L{#?1}Cf"}Lr UDF 1,<IT

9CK^({#}g:

SANDRA.BOAT_COMPARE SMITH.FOO SYSIBM.SUBSTR SYSFUN.FLOOR

+G,9IT!T #={.,ZbVivB,DB2 +"Tj6zy}CDf"}Lr

UDF#}g:

BOAT_COMPARE FOO SUBSTR FLOOR

=(D^({G #={.`M.=({#

SQL 76b;EnTZ DB2 Zz49C #={ 1bv4^(}CxTAXX*#SQL

76G#={DPrPm#|a)K;i#=4bvTf"}L"UDF M`MxPD4

^(}C#g{;v}Ck76PD`v#=PDf"}L"`Mr UDF %d,G4

+(}#=Z76PD3r4bvK%d#TZ2, SQL xT,SQL 76(}$`k

Ms(|nD FUNCPATH !n7(#TZ/, SQL xT,SQL 76I SET PATH

odhC#SQL 76D1!5gB:

"SYSIBM","SYSFUN","SYSPROC", "j6"

bHJCZ2, SQL 2JCZ/, SQL,dP j6 m>10odZ(j6#

}L{ITXX,bb6E,`v}L(49,;#=PD}L)IT,{#`v,

{D/}r=(IT_P`,}?DN},+}]`M;\`,#TZf"}Lx

T,iv"GgK;4,`v,{Df"}LXk_P;,}?DN}#;,}L`

MD5};a`%XX,+=(}b,|G\;XX/}#*9;v=(XX/},

Xk9C WITH FUNCTION ACCESS Sd4"aC=(#

/}"f"}LM=(IT_Pj+`,DXw{"Z,;v#=P,x;a`%X

X#Z}LDOBDP,Xw{G^(D}L{kyPN}DQ(e}]`M(4N

}D(e3rEP)D"C#
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=(+kTd`X*Da9/`MD5}xPwC#4(S`M1,}LPtTT

b,|9+LP*,`M(eD=(#rK,,`MD=(2ITTdS`MDNN

5}KP#(eS`M1,IT2G,`MD=(#2G=(b6E(E*x(DS

`MXB5VC=(#b9z\;=cX/,VI=((2F*`,T),4,&C

Lr+y]a9/`M5}D`M(}g,C=(Za9/`McNa9Py&D;

C)44Pn_eD=(#

?V}L`M<PT:D!qc(,Cc(+<GXXB5(TZ=(xT,+<G

2GB5)M SQL 76,Tc!q?v}L}CDnQ%dn#

6WD}LwC

Z}LDOBDP,6WG8;v}LwCm;}LDiv#4,;v}L"vD SQL

IT}Cm;v}L,s_IT"vYN}Cm;}LD SQL,@K`F#g{y}C

D}LrP|,H0Q}CD}L,G4F*]i6Wiv#

zITZ DB2 }LP9C6WM]i,+fZBP^F:

64 c6W
6W}LwC1,nHIo 64 c#k<G}L A wC}L B,x}L B w

C}L C bViv#ZK>}P,}L C D4PZ6Wc 3 xP#9PI\

xPmbD 61 c6W#

d{^F

}L;\wC9CO_ SQL }]CJ6pxP`?D?j}L#}g,9C

CONTAINS SQL Sd4(D UDF ITwC9C CONTAINS SQL Sdr NO

SQL Sd4(Df"}L#+G,K}L;\wC9C READS SQL DATA S

dr M O D I F I E S S Q L D A T A Sd4(Df"}L(S Q L C O D E

-577,SQLSTATE 38002)#bGr*,wC_D SQL 6p;Jm4PNNA

!r^DYw(ywCD}L+LPK SQL 6p)#

6W}L1Dm;n^FG,TmDCJ\^F,T\b}L.d"zA4Y

we;#

Z 64 ;}]b~qwOwC 32 ;}L

Z 64 ; DB2 5}P,ITwCG)}C 32 ;b?}LbD C M COBOL }L,

+G,Xk+b)}L8(*T\@$"R;_P_L2+TD==KP#*jIK

Nq,kZ4(B}L1Z}L CREATE odP,18( FENCED SdM NOT

THREADSAFE Sd#TZQZ 64 ;5}P4(D}LxT,IT9C ALTER FUNC-

TION r ALTER PROCEDURE od4^D}L(e#Z;NZ 64 ;73PwCK

` 32 ;}L1,T\+;gKb#T 32 ;f"}L4PsxwC1,T\+kH,

D 64 ;}L`1#(iz;*Z 64 ; DB2 5}P9C 32 ;}L#

*I&XZ 64 ; DB2 5}PT 64 ;}]b~qwwC Java }L,h* 64 ;D

Java ibz(JVM)#Z 64 ; DB2 5}P,;'V9C 32 ; JVM 4KP}L#

IZ Java `@"Z=(,rK,9C 32 ;m~*"W~`kD Java `ITI&X

(} 64 ; JVM KP#byv";a0l}LT\#

*Z 64 ;~qwOwCVPD 32 ;}L,k4PBPYw:

1. +}L`rb4F=}]b}L?<:
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v UNIX:sqllib/function

v Windows:sqllib\function

2. 9C CREATE PROCEDURE od4"af"}L#

3. 9C CALL od4wCf"}L#

}L}C

k9C CALL od4wCf"}L,"R,Z}Cf"}L1,kH8(^({(#=

{Mf"}L{),;s8((Z2(EZDTd?Pm#mb,9ITZ;8(#

={DivBwCf"}L,b+<BZ;,#=P!q_P`,N}}?DI\f

"}L#

+]xf"}LD?vN}<ITGwd?"N}jG"mo=r NULL#PXf"}

LN}D^FgBy>:

v OUT M INOUT N}XkGwd?#

v }G SQL }]`M3d= Java ``M,qr;\+ NULL +]x Java f"}L#

v ;\+ NULL +]x PARAMETER STYLE GENERAL f"}L#

Td?D;CAXX*,"RXkkf"}L(e;BE\9oe}7#Td?;C

T0f"}L(e<Xkkf"}Le>m;B#DB2 ";a"Tw{Td?;CTc

|CXkf"}L(e%d,DB2 2^(mbwvf"}LN}Doe#

wC}L

jI4(}L(2F*f"}L)yh4PDn/.s,MIT9C CALL od4wC

}L#CALL odG;v SQL od,|JmwC}L"+N}+]xC}LT0SU

C}L5XDN}#ZI&5X}Ls,IT&m}Ly5XDNNICJa{/#

ITS'V CALL odDNN;CwC}L,dP|(:

v 6k= SQL M'z&CLr

v b?}L(}L"UDF r=()

v SQL }L(}L"UDF r=()

v SQL %"w(BEFORE TRIGGER,AFTER TRIGGER r INSTEAD OF TRIG-

GER)

v SQL /,4Ood

v S|nP&mw(CLP)P

g{!qSM'z&CLrrb?}LwC}L,G4IT9C`4C}LDoT4

`4M'z&CLrrb?}L#}g,9C C++ `4DM'z&CLrIT9C

CALL od4wC9C Java `4D}L#b+9Lr1\;G#inX9C{G!q

DoTxP`L,T0/I9C;,oT`4DzkN#

Kb,ITZPpZ}LyZ=(D=(O4PC4wCC}LDM'z&CLr#

}g,Z Windows =(OKPDM'z&CLrIT9C CALL od4wC;Z Linux

}]b~qwOD}L#

Tw}LGbyD;v}L:;wC1,|ZBBqPT@"Z-<BqD==4

P#Tw}LI&jIs,|+d5C}LP4PD$w,+g{;I&,G4C}
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L+Xv|y4PDNN$w#^[Tw}LDa{gN,wCTw}LDBq<;

\0l#*+;v}L8(*Tw}L,kZ CREATE PROCEDURE odP8(

AUTONOMOUS X|V#

wC}L1,+&C3)PX_e!qDv}LDfr#}L!q?V!vZz(}

8(#={T}LxP^(#DB2 }]b\mw9y]zwC}L18(DN}}?M

N}`M44Pli#PX}L!qDj8E",kNDPX CALL odDE"#

S&CLrrb?}LPwC}L

(}Z&CLrPxP;)r%DhC$w"9C CALL od,IT=cXSM'z&

CLrr_kb?}L`X*D&CLrPwCb0K_-D}L(2F*f"}

L)#

XkQ(}4P CREATE PROCEDURE odZ}]bP4(}L#

TZb?}LxT,br`D~Xk$tZ CREATE PROCEDURE odPD EXTER-

NAL Sdy8(D;C#

}LwC_Xk_P4P CALL odyhDX(#ZbVivB,}LwC_G4P&

CLrDC'j6,+G,g{TC&CLr9CK DYNAMICRULES s(!n,G

4P;)XbfrJC#

g{*C&CLrwC}L,G4C&CLrXk|,;)X(D*X#Z`4&C

Lr1,zXkjIBPNq:

1. yw"VdMu</ CALL odyhDI!}]a9"wd?rN}jGDf"w#

*jIKNq,k4PBPYw:

v 8(*CZ?v}LN}Dwd?rN}jG#

v u</k IN r INOUT N}`T&Dwd?rN}jG#

2. ("}]b,S#*jIKNq,k4P6k= SQL oTD CONNECT TO od

r_`k~=D}]b,S#

3. `k}LwC#Z}]b,Szk.s,IT`k}LwC#*jIKNq,k4

P SQL oTD CALL od#qXTC}LyhD?v IN"INOUT M OUT N}

8(wd?"#?rN}jG#

4. mSzk,T&m OUT M INOUT N}T0a{/#KzkXk;Z CALL od

4P.s#

5. `k}]b COMMIT r ROLLBACK#Z4P CALL od"TC}L5XDdv

N}5r}]xPs5.s,zI\kC&CLrd5rXvCBq#*jIKN

q,k8( COMMIT r ROLLBACK od#}LIT|, COMMIT r ROLL-

BACK od,+G,(izZM'z&CLrPxPBq\m#

":k}]b(" 2 `,SD&CLrPwCD}L;\"v COMMIT r ROLL-

BACK od#

6. k}]bO*,S#

7. <8"`k"4S"s(&CLr#g{C&CLrCZb?}L,k"v CRE-

ATE odT4(C}L"+b?zkbEZYw53DJ1/}76P,T9}]

b\mw\;R=Cb#

8. KPC&CLrr_wCb?}L#C&CLrP6kD CALL od+;wC#
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":zITZ=h 2 = 5 .dDNN;C`k SQL odM}L_-#

S%"wr SQL }LwC}L
S SQL }L"%"wr/,4OodwC}Ly>O`,#9C`,D=h45VK

wC#>wb5wXZ9C%"w=8D=h#S}Lr/,4OodwC}LDN

N;,Hvu~r=h<aSTBv#

Hvu~

v XkQ(}4P CREATE PROCEDURE odZ}]bP4(}L#

v TZb?}L,br`D~Xk;Z CREATE PROCEDURE odD EXTER-

NAL Sdy8(D;C#

v |, CALL odD%"wD4(_Xk_P4P CALL odDX(#ZK

P1,g{Q$n%"w,G4ali%"w4(_D(^,T7(GqP

4P CALL odDX(#g{C'4P|, CALL odD/,4Ood,

G4Xk_PkTC}L4P CALL odDX(#

v *wC%"w,C'Xk_P4Pk%"wB~`X*D}]|DodDX

(#`FX,*I&XwC SQL }Lr/,4Ood,C'XkTC}L_

P EXECUTE X(#

S SQL %"w"SQL }Lr/,4OodPwC}L1,aJCBP^F:

v ZVxM}]b73P,^(S%"wr SQL UDF wC}L#

v ZTF`&mw(SMP)zwO,ITZ%;&mwOS%"w4P}LwC#

v *S%"wwCD}L;\|, COMMIT odrT<Xv$w%*D ROLL-

BACK od#}L'V ROLLBACK TO SAVEPOINT od,+G,8(D#fc

XkGZC}LP#

v S%"wPXv CALL od+;aXvNN\}L0lDb?Yw,}g,4kD~

53#

v }L;\^DNNQ*ODm#bb6E}L;\|,GFDQw= UPDATE"GF

DQw= DELETE rTGF4PD INSERT#

v +^(CJT}L8(Da{/#

g{ BEFORE %"w|,D CALL oda}C;v9CCJ6p MODIFIES SQL

DATA 44(D}L,G4^(4(b) BEFORE %"w#TK`%"w4P CRE-

ATE TRIGGER oda'\"RzIms(SQLSTATE 42987)#PX}LP SQL C

J6pD|`E",kND:

v Z 343D:}LPD SQL CJ6p;

v Z 293D:ITZ}LP4PD SQL od;

K}L?V5wgN4(MwC|, CALL odD%"w#S%"wwC}LyhD

SQL MGS SQL }Lr/,4OodwC}LyhD SQL#

1. `4;v8($Z%"wtTDy> CREATE TRIGGER od#kND CREATE

TRIGGER od#

2. Z%"wD%"wYw?V,zITyw}Ly8(DNN IN"INOUT T0 OUT

N}D SQL d?#kND DECLARE od#*KbgNu</rhCb)d?,

kND35od#Kb,9IT+%"w*;d?Cw}LDN}#
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3. Z%"wD%"wYw?V,*}LmS CALL od#*}LD?v IN"INOUT

T0 OUT N}8(5rmo=#

4. TZ SQL }L,zIT!qTX9C GET DIAGNOSTICS od46q}LD5X

4,#*4PKYw,z+h*9C{}`Md?4#f5X4,#tf CALL o

d.s,;hmS;v GET DIAGNOSTICS odT+ RETURN_STATUS 3xV

?%"w5X4,d?#

5. ZjI`4 CREATE TRIGGER od.s,zVZIT2,X(S&CLrP)r

/,X(S CLP rSXFPD)4PCodT}=XZ}]bP4(%"w#

6. wC%"w#*4PKYw,kkTzD%"wB~yT&D`&}]|Dod4

P#

7. kTm4P}]|Dod1,a%"kTCm(eD`&%"w#4P%"wYw

1,a4PCYwPy|,D SQL od(dP|( CALL od)#

KP1ms

g{}LT<A/4%"w2aA/4Dm,G41lb=A/4e;1,I\a

Wvms#XkS}Ly^DDmPE}%"wy^DDm/(dP|(kT

d(eKC%"wDm)#

>}:S%"wwC SQL }L

>>}5wgN6k CALL odTZ%"wPwC}L,T0gN9C GET DIAG-

NOSTICS od46q}LwCD5X4,#BP SQL a4(;)X*Dm";v SQL

PL oT}LT0;vs%"w#

CREATE TABLE T1 (c1 INT, c2 CHAR(2))@
CREATE TABLE T2 (c1 INT, c2 CHAR(2))@

CREATE PROCEDURE proc(IN val INT, IN name CHAR(2))
LANGUAGE SQL
DYNAMIC RESULTSETS 0
MODIFIES SQL DATA
BEGIN

DECLARE rc INT DEFAULT 0;
INSERT INTO TABLE T2 VALUES (val, name);
GET DIAGNOSTICS rc = ROW_COUNT;
IF ( rc > 0 ) THEN

RETURN 0;
ELSE

RETURN -200;
END IF;

END@

CREATE TRIGGER trig1 AFTER UPDATE ON t1
REFERENCING NEW AS n
FOR EACH ROW
WHEN (n.c1 > 100);
BEGIN ATOMIC

DECLARE rs INTEGER DEFAULT 0;
CALL proc(n.c1, n.c2);
GET DIAGNOSTICS rs = RETURN_STATUS;
VALUES(CASE WHEN rc < 0 THEN RAISE_ERROR('70001', 'PROC CALL failed'));

END@

"vBP SQL od+Y9%"w%""R+wC}L#

UPDATE T1 SET c1 = c1+1 WHERE c2 = 'CA'@
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S|nP&mw(CLP)wC}L

zITS DB2 |nP&mwgf,9C CALL od4wCf"}L#XkZ DB2 5

3?<mP(eywCDf"}L#

*wCf"}L,kH,SA}]b:

db2 connect to sample user C'j6 using \k

dP,C'j6 M \k G sample }]byZD5}DC'j6M\k#

*9C CALL od,kdkf"}L{FMNN IN r INOUT N}5T0“?”(w*?

v OUT N}5D<;{)#

ZLr4D~Df"}LD CREATE PROCEDURE odPxvKf"}LDN}#

SQL }L>}
>} 1#

Z whiles.db2 D~P,DEPT_MEDIAN }LXw{D CREATE PROCEDURE od

gBy>:

CREATE PROCEDURE DEPT_MEDIAN
(IN deptNumber SMALLINT, OUT medianSalary DOUBLE)

*wCK}L,k9C CALL od(XkZdP8(}L{FM`&DN}T

d?,ZbVivB,G IN N}D5Mm> OUT N}5DJE“?”)#}LD

SELECT odZ STAFF mD DEPT PO9C deptNumber 5,rK,IN N

}XkG4T DEPT PDP'5(}g,5“51”)E\q!PbeDdv:

db2 call dept_median (51, ?)

": Z UNIX =(O,(ETZ|n shell _PXbbe,rKXkZd0f

SO“\”V{r9C}E+d}p4,gBy>:

db2 "call dept_median (51, ?)"

g{9CDG|nP&mwD;%==,G4;*9C}E#

ZKPOv|ns,z&CaSU=BPa{:

Value of output parameters
--------------------------
Parameter Name : MEDIANSALARY
Parameter Value : +1.76545000000000E+004

Return Status = 0

>} 2#

>>}5wgN9C}iN}4wC}L#`M phonenumbers gB(e:

CREATE TYPE phonenumbers AS VARCHAR(12) ARRAY[1000]

gB(eD}L find_customers _P`M* phonenumbers D IN M OUT N

}#C}LaZ numbers_in PQwTx( area_code *7D}V,;sZ

numbers_out P(fb)}V#

CREATE PROCEDURE find_customers(
IN numbers_in phonenumbers,
IN area_code CHAR(3),
OUT numbers_out phonenumbers)
BEGIN
DECLARE i, j, max INTEGER;
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SET i = 1;
SET j = 1;
SET numbers_out = NULL;
SET max = CARDINALITY(numbers_in);

WHILE i <= max DO
IF substr(numbers_in[i], 1, 3) = area_code THEN
SET numbers_out[j] = numbers_in[i];
SET j = j + 1;
END IF;
SET i = i + 1;
END WHILE;
END

*wCC}L,zIT9CBP CALL od:

db2 CALL find_customers(ARRAY['416-305-3745',
'905-414-4565',
'416-305-3746'],
'416',
?)

g CALL odPy>,1}L_P}i}]`MDdkN}1,IT9C|,

DV5PmD}i9l/}48(dkTd?#

ZKPC|ns,z&CaSU=`FgBDa{:

Value of output parameters
--------------------------
Parameter Name : OUT_PHONENUMBERS
Parameter Value : ['416-305-3745',

'416-305-3746']

Return Status = 0

C f"}L>}

z9IT9C|nP&mw4wCS'VDwoT4(Df"}L#Z

samples/c ?<(UNIX)M samples\c ?<(Windows)P,DB2 a)KC

Z4(f"}LDD~#spserver 2mb|,;)Iy]4D~ spserver.sqc

44(Df"}L#spcreate.db2 D~Tf"}LxP`?#

Z spcreate.db2 D~P,MAIN_EXAMPLE }LD CREATE PROCEDURE odTB

PZ]*7:

CREATE PROCEDURE MAIN_EXAMPLE (IN job CHAR(8),
OUT salary DOUBLE,
OUT errorcode INTEGER)

*wCKf"}L,zh*Ek IN N}D CHAR 5 job T0m>?v OUT

N}DJE“?”#}LD SELECT odZ EMPLOYEE mD JOB PO9C job

5,rK,IN N}XkG4T JOB PDP'5E\q!PbeDdv:wC

Cf"}LD C y>Lr spclient a+ 'DESIGNER' Cw JOB 5#RGI

T4P`,DYw,gBy>:

db2 "call MAIN_EXAMPLE ('DESIGNER', ?, ?)"

ZKPOv|ns,z&CaSU=BPa{:

Value of output parameters
--------------------------
Parameter Name : SALARY
Parameter Value : +2.37312500000000E+004
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Parameter Name : ERRORCODE
Parameter Value : 0

Return Status = 0

ERRORCODE *c18>I&a{#

S CLI &CLrPwCf"}L
CLI &CLr(}4P CALL }L SQL od4wCf"}L#>wbhvgNS CLI

&CLrPwCf"}L#

ZwCf"}L.0,k7#zQu</ CLI &CLr#

g{4TywCDf"}LxP`?,k7#|4wCNN CLI #=/}#;'VS4

`?Df"}LPwC CLI #=/}#

CLI #=/}|(:SQLColumns()"SQLColumnPrivileges()"SQLForeignKeys()"

S Q L P r i m a r y K e y s ( )" S Q L P r o c e d u r e C o l u m n s ( )" S Q L P r o c e d u r e s ( )"

SQLSpecialColumns()"SQLStatistics()"SQLTables() M SQLTablePrivileges()#

*wCf"}L,k4PBPYw:

1. ywkf"}LD?v IN"INOUT M OUT N}`T&D&CLrwd?#7#

&CLrd?D}]`MM$Hkf"}LXw{PTd?D}]`MMTd?%

d#DB2 CLI 'VwC+yP SQL `Mw*N}jGDf"}L#

2. u</ IN"INOUT M OUT N}D&CLrd?#

3. "v SQL od CALL#}g:

SQLCHAR *stmt = (SQLCHAR *)"CALL OUT_LANGUAGE (?)";

r

SQLCHAR *stmt = (SQLCHAR *)"CALL OUT_LANGUAGE (:language)";

PG:*9C8(DN}jG(}g : l a n g u a g e),Xk(}+

EnableNamedParameterSupport dCX|VhC* TRUE 4T=XJm&m8(DN

}#

*KqCnQT\,&CLr&CT CALL }LV{.PDf"}LTd?9CN

}jG,;s+wd?kG)N}jGs(#+G,g{Xk+k>f"}LTd

?8(*V{.DVx;GN}jG,kZ CALL }LodP|( ODBC wC*

eSd^({ { }#}g:

SQLCHAR *stmt = (SQLCHAR *)"{CALL IN_PARAM (123, 'Hello World!')}";

Z CALL }LodP9CV{.DVM ODBC *eSd1,;\+V{.DV8

(* IN ==f"}LTd?#INOUT M OUT ==f"}LTd?XkT9CN

}jGxP8(#

4. I!:(}wC SQLPrepare() 4<8 CALL od#

5. (}wC SQLBindParameter() 4s( CALL }LodD?vN}#

":7#}7Xs(?vN}(k SQL_PARAM_INPUT"SQL_PARAM_OUTPUT

r SQL_PARAM_INPUT_OUTPUT s(),qr4P CALL }Lod1I\a"
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zbbDa{#}g,g{msX+dkN}k I n p u t O u t p u t T y p e 5

SQL_PARAM_OUTPUT s(,G4+"zbViv#

6. 9C SQLExecDirect() 44P CALL }Lod,r_,g{QZ=h 4 P<8

CALL }Lod,k9C SQLExecute()#

":g{wCKf"}LD&CLrr_LZCf"}LjI0U9,G4Cf"

}LD4P2+U9#X*DG,f"}L&C|,_-T7#}]bZCf"}

La0U91&Z;BRJ1D4,#

7. Z SQLExecDirect() r SQLExecute() 5Xsli/}D5Xk,T7(4P CALL

}Lodrf"}LZdGq"zKNNms#g{5Xk*

SQL_SUCCESS_WITH_INFO r SQL_ERROR,k9C CLI oO/}

SQLGetDiagRec() M SQLGetDiagField() 47(vm-r#

g{f"}L4PI&,G4NNw* OUT N}s(Dd?<I\|,Cf"}L

+]Xx CLI &CLrD}]#g{JCD0,f"}L9I\(};Iv/DN

j5X;vr`va{/#CLI &CLr&Cq&m(}4P SELECT odzID

a{/;y&mf"}La{/#

":g{ CLI &CLr;7(f"}Ly5XDa{/PN}D}?r`M,G4

IT@NTa{/wC SQLNumResultCols()"SQLDescribeCol() M

SQLColAttribute() /}T7(KE"#

4P CALL ods,ITlwf"}Ly5XDa{/(g{JCD0)#

":

Z5Xx DB2 CLI &CLrD}La{/P,g{ DATETYPE }]`M54T ISO

q=5X,G4|D}VB]MUZ?V+TfrvV#}g,9C>Xq=1,M

GbViv#*7#M'z&CLr}7XbM DATETYPE }]`M5E",&C+

}LkIC@"ZoT73D DATETIME q=(}g ISO)D}]bs(#}g:

db2set DB2_SQLROUTINE_PREPOPTS="DATETIME ISO"

":

DB2 CLI Lr|+Z}]b4(r}61T/k}]bs(#

}La{/

}K;;N}.b,}L9IT(}5Xa{/+E"+]AwC_#SQL we}LT

09CBPSZ`LD}LM&CLrITS\a{/:

v CLI

v JDBC

v SQLJ

v ODBC

f"}L(}Nj+a{/+]AdwC_#}LeXk|,zh*5XD?va{

/DNj#1zZ}LPSa{/NjCfP1,;+4CfDPw*a{/+]A

wC_#Kv}L1,k#VT&Za{/DNjr*#aTzr*a{/NjD3

r5X`va{/#
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ywa{/DNj1,?R(izZ DECLARE CURSOR odD WITH RETURN TO

SdP8(?j(bTZ SQL }LGXhD)#*+a{/5XxwC_(;[wC_

G&CLr9G}L),k8( WITH RETURN TO CALLER#*+a{/1S5X

x&CLr(F}NNPd6W}L),k8( WITH RETURN TO CLIENT#Zb?

}LP,Nja1!(e* WITH RETURN TO CALLER,}G|GQT=X(e*

WITH RETURN TO CLIENT#

Z CREATE PROCEDURE odP"a}L1,k9C DYNAMIC RESULT SETS S

d48>C}L5XDa{/}#K5Z SYSCAT.ROUTINES S<D RESULT_SETS

PP#g{S}L5XDa{/}PpZZ CREATE PROCEDURE odP8(Da{

/},G4a"v/f(SQLCODE +464,SQLSTATE 0100E)#TZ PARAMETER

STYLE JAVA f"}L,CREATE PROCEDURE odPDa{/}Xk%d Java =

(Xw{PD ResultSet[] N}}?#

wC_IThvU=Da{/#k"b,g{Z`v6W6pOr*K,;Nj,G

4Z DB2 (C}]bf> 7 M'zOKPD&CLr;\hvyr*DZ;va{

/#

wC_XkT.P==&ma{/(g{wC_;G SQL we}L)#aZZ;va{

/OT/r*Nj,"Raa);vXbwC(TZ DB2 CLI,* SQLMoreResults;

TZ JDBC,* getMoreResults;TZ SQLJ,* getNextResultSet)TXU;va

{/ODNj,"ZB;va{/Or*Nj#

*Z SQL we}LPSUa{/,zXkTZ{5Xa{/D}L4Pa{/(;w

yw(DECLARE)MX*(ASSOCIATE)Yw#;s,zXk+Z{5XD?vN

jVd(ALLOCATE)xa{/(;w#ZjIKYws,zITSa{/CfP#

g{Z%"wPwC}L,G4+^(CJ/,4Ood"SQL /}r SQL =("N

Na{/#

":S}LPrS&CLr"vD COMMIT +XUNN;JCZ WITH HOLD Nj

Da{/#S&CLrrf"}L"vD ROLLBACK +XUyPa{/Nj#S}L

P"v COMMIT r ROLLBACK s,ITr*Nj"+dw*a{/45X#

S SQL }]|Dodlwa{/: 9C INSERT"UPDATE r DELETE od4^

DmD&CLrI\*sT^DDPxPd{&m#*SlK&m,zITZ SELECT

M SELECT INTO odD FROM SdP6k SQL }]|DYw#Z%;$w%*P,

&CLrITS SQL }]|DYwy^DDmrS<P,lw|,y^DPDa{/#

}g,BPoda|B SAMPLE }]bP EMPLOYEE mZyPG<D=.,;s5

XyPQ|BPD01`EMB=.#

SELECT empno, salary FROM FINAL TABLE
(UPDATE employee SET salary = salary * 1.10 WHERE job = 'CLERK')

*KI&5X}],lw SQL }]|DYwDa{/D SELECT od*s SQL }]

|DYwI&KP#I&4P SQL }]|DYw|(I&&myP<xM%"w(g

{JC)#

}g,YhT EMPLOYEE m_P SELECT X(+;_P INSERT X(DC'"TT

EMPLOYEE m4P SELECT FROM INSERT od#INSERT Ywa'\,r*1Y

X(,"R{v SELECT odarKx'\#
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k<GBPi/,aZCi/Pi/ EMPLOYEE mDG<,;s+G<ek;,Dm

(EMP)#K SELECT od+'\#

SELECT empno FROM FINAL TABLE
(INSERT INTO emp(name, salary)
SELECT firstnme || midinit || lastname, salary
FROM employee)

g{ EMPLOYEE m_P 100 P,RZ 90 P_P SALARY 5 $9,999,000.00,G4

vS $10,000.00 a<B"z.xFgvJb#Kgva?F}]b\mwXvT EMP

mywDek#

Pda{m

mrS<(SELECT odD FROM SdP SQL }]|DYwD?j)DQ^DPi

IPda{m#} SQL }]|DYwPy(eDNN|,P.b,Pda{m9|(

?jmrS<DyPP#zITZi/Pm"ORDER BY Sdr WHERE SdP4{

F}CPda{mPDyPP#

Pda{mDZ]!vZ FROM SdPDy8(^(J#XkZ SELECT odP|(

BPdP;v FROM Sd^(J,Tlwa{/w*Pda{m#

OLD TABLE
Pda{mPDP+|,?jmPP,1dt?0%"wM SQL }]|DYw

4P.0D5#OLD TABLE ^(J;JCZ UPDATE M DELETE Yw#

NEW TABLE
Pda{mPDP+|,?jmPP,1dtz SQL }]|Dod4P.s,

+Z}Cj{T@@MNNs%"w%".0D5#NEW TABLE ^(JJC

Z UPDATE M INSERT Yw#

FINAL TABLE
K^(J5Xk NEW TABLE `,DPda{m#Kb,9C FINAL TABLE

I#$NNs%"wr}Cj{T<x<;ax;=^D UPDATE r INSERT

YwD?j#FINAL TABLE ^(JJCZ UPDATE M INSERT Yw#

FROM Sd^(J7(Pda{mP?j}]Df>#b)^(J;a0l?jmPD

ek">}r|B#

?jmMS<

i/ SQL }]|DYwDa{/1,?jITGN;mrS<#

ZkTS<4PD SQL }]|DYwP,a{m;\|,;Yzc NEW TABLE M

FINAL TABLE DS<(eDP#g{z6k;vZ SELECT odPTS<xP}C

D INSERT r UPDATE od,G4Xk+CS<(e* WITH CASCADED CHECK

OPTION#Kb,CS<XkzcIJmz+CS<(e* WITH CASCADED CHECK

OPTION D^F#

g{Z SELECT odD FROM SdP6kD SQL }]|DYwD?jG+i/,G

4a{mIT|(+i/PNN;Y{Ou~DP#bGr*;ay]|BD5T

WHERE SdPD=JxPXBs5#
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y] INPUT SEQUENCE Ta{/xPEr

*TPekA?jmrS<D3rTP4P SELECT,kZ ORDER BY SdP9C

INPUT SEQUENCE X|V#9C INPUT SEQUENCE X|V;a?FTa)PD3

r4ekP#

BP>}]>gNZ ORDER BY SdP9C INPUT SEQUENCE X|V,T INSERT

YwDa{/xPEr#

CREATE TABLE orders (purchase_date DATE,
sales_person VARCHAR(16),
region VARCHAR(10),
quantity SMALLINT,
order_num INTEGER NOT NULL

GENERATED ALWAYS AS IDENTITY (START WITH 100,
INCREMENT BY 1))

SELECT * FROM FINAL TABLE
(INSERT INTO orders
(purchase_date, sales_person, region, quantity)
VALUES (CURRENT DATE,'Judith','Beijing',6),

(CURRENT DATE,'Marieke','Medway',5),
(CURRENT DATE,'Hanneke','Halifax',5))

ORDER BY INPUT SEQUENCE

PURCHASE_DATE SALES_PERSON REGION QUANTITY ORDER_NUM
------------- ---------------- ---------- -------- -----------
07/18/2003 Judith Beijing 6 100
07/18/2003 Marieke Medway 5 101
07/18/2003 Hanneke Halifax 5 102

z2IT9C|,PTa{/PxPEr#

9CNjS SQL }]|Dodlwa{/: zITkTi/(S SQL }]|DY

wlwa{/)ywNj#}g:

DECLARE C1 CURSOR FOR SELECT salary FROM FINAL TABLE
(INSERT INTO employee (name, salary, level)

SELECT name, income, band FROM old_employee)

SNj(d(e|, SQL }]|DYw)Cf1"zDms,+;a<BXvy^D

DP#49msa<BNjXU,+P^DT#V;d,r*b)^DGZ&CLr

r*Nj1jI#

Zr*K`Nj1,}]b\mwaj+4P SQL }]|DYw,"Ra+a{/f

"ZY1mP#g{r*Nj1"zms,G4+Xv SQL }]|DYwywD|D#

T?jmrS<ywDx;=|B+;avVZNj(S SQL }]|DYwlwa{

/)Da{mPP#}g,&CLrayw"r*Nj,4PCf"|Bm,;sC

fd{P#Z UPDATE od.s4PDCf,+5X4P UPDATE od.0r*N

j}LP7(DG)5#

zITkTi/(S SQL }]|DYwlwa{/)ywIv/Nj#Q+}]^D

4k?jmrS<,r*aZzr*(OPEN)Nj1zIa{m#Xk+Nj(di

/IS SQL }]|DYwi/P)(e* INSENSITIVE r ASENSITIVE#

":;P CLI"JDBC T0 SQLJ &CLrE'VIv/Nj#
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g{TNjyw WITH HOLD !nR&CLr4P COMMIT,G4+d5yP}]|

D#4yw* WITH HOLD DNjT`,==Yw#TZyPNj,aZCfNNP

.0,Ti/P|(D SQL }]|DYwxPj+s5#

g{T OPEN CURSOR od4PT=Xv,rZ OPEN CURSOR od.0XvA#

fc,G4+7zTCNjywDyP}]|D#TZNj(di/aS SQL }]|

DYwlwa{/),+ZXvs7zyP}]|D,+a#tCNj,rKT+\

;CfH0ekDP#

/}}C

;[/}G UDF 9GZC/},?v/}}C<|,BPo(:

��

�

/}{ ( )
,

mo=

��

Z0fDo(<P,function_name IT*G^(/}{,2IT*^(/}{#Td

?}iZ 0 M 90 .d,RTd?Gmo=#iImo=D3)i~>}gBy>:

v P{(^(rG^()

v #?

v wd?

v (CDfw

v N}jG

Td?D;CG#X*,RXk{O/}(eE\9oe}7#Td?D;CT0/

}(e<Xk{O/}we>m#DB2 ;a"TDdTd?D3rT|CX%d/}(

e,"R DB2 ^(mbvp/}N}Doe#

Z UDF Td?mo=P9CP{*s|,PDm}C_P}7D6'#TZ,SPy

}CR9CNNTd?(|,4Tm;vmrm/}DP)Dm/},y}CDmr

m/}XkZd FROM SdP|,}CDm/}.0#

*KZ/}P9CN}jG,;\;G`4BPzk:

BLOOP(?)

r*/}!q_-;*@Td?I\*dID}]`M,yT|^(bv}C#zI

T9C CAST f64a)N}jGD`M#}g INTEGER,;s/}!q_-ITL

x4PYw:

BLOOP(CAST(? AS INTEGER))

/}wCD3)P'>}gB:

AVG(FLOAT_COLUMN)
BLOOP(COLUMN1)
BLOOP(FLOAT_COLUMN + CAST(? AS INTEGER))
BLOOP(:hostvar :indicvar)
BRIAN.PARSE(CHAR_COLUMN CONCAT USER, 1, 0, 0, 1)
CTR()
FLOOR(FLOAT_COLUMN)
PABLO.BLOOP(A+B)
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PABLO.BLOOP(:hostvar)
"search_schema"(CURRENT FUNCTION PATH, 'GENE')
SUBSTR(COLUMN2,8,3)
SYSFUN.FLOOR(AVG(EMP.SALARY))
SYSFUN.AVG(SYSFUN.FLOOR(EMP.SALARY))
SYSIBM.SUBSTR(COLUMN2,11,LENGTH(COLUMN3))
SQRT((SELECT SUM(length*length)

FROM triangles
WHERE id= 'J522'
AND legtype <> 'HYP'))

g{OvNN/}Gm/},G4T/}xP}CDo(kH0yhvDTP;,#

}g,g{ PABLO.BLOOP Gm/},k9CBPzk4}7X}CCm/}:

TABLE(PABLO.BLOOP(A+B)) AS Q

/}!q

TZ^(MG^(/}}C,/}!qc(ai4yP{OBPu~DJC /}(ZC

/}MC'(e/}):

v _Px(D{F

v y(eDN}}?k/}}CPDTd?}?`,

v ?vN}<kT&Td?D`M`,,rIST&Td?D`M}6#

JC/}G^(}CP|{#=PD/},rG^(}CD SQL 76D#=PD/}#

Cc(aiRj+%dn,g{'\,G4iRb)/}.dDnQ%dn#ZvG

^(}CDivB,g{Z;,#=PR==v;yCD%dn,G4+9C SQL 7

6w*P(rX#

}b:g{fZT/} RID DG^(}C,R9CkSi/D FROM SdPDm}C

%dD%;Td?4wC/},G4#=* SYSIBM RwCZC RID /}#

zIT6W/}}C,uAIT6WT,;/}D}C#(#,bTZZC/}T0

UDF GI"D;;x,g{wCP/},G4fZ;)^F#

}g:

CREATE FUNCTION BLOOP (INTEGER) RETURNS INTEGER ...
CREATE FUNCTION BLOOP (DOUBLE) RETURNS INTEGER ...

VZ,k<GBP DML od:

SELECT BLOOP( BLOOP(COLUMN1)) FROM T

g{ column1 G DECIMAL r DOUBLE P,G4Z? BLOOP }Cabv*gO(

eDZ~v BLOOP#r*K BLOOP a5X INTEGER,yTb? BLOOP abv*

Z;v BLOOP#

r_,g{ column1 G SMALLINT r INTEGER P,G4Z? bloop }Cabv*

gO(eDZ;v BLOOP#r*K BLOOP a5X INTEGER,yTb? BLOOP 2

abv*Z;v BLOOP#ZbVivB,z+4=T,;/}D6W}C#

(}(e_PdP;v SQL Kc{{FD/},z5JOIT9CP:m>( 4wC

UDF#}g,YhzITkT_P%5`M BOAT D5+3V,e=SA "+" Kc{#

zIT(eBP UDF:

CREATE FUNCTION "+" (BOAT, BOAT) RETURNS ...
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;s,zIT`4BPP' SQL od:

SELECT BOAT_COL1 + BOAT_COL2
FROM BIG_BOATS
WHERE BOAT_OWNER = 'Nelson Mattos'

+Gz2IT`4,yP'Dod:

SELECT "+"(BOAT_COL1, BOAT_COL2)
FROM BIG_BOATS
WHERE BOAT_OWNER = 'Nelson Mattos'

k"b,z^(TK==XXZCu~Kc{,}g >"="LIKE M IN H#

+%5`MCw UDF r=(N}

IT+ UDF M=((e*9C%5`Mw*N}ra{#DB2 +4%5`MD4}]

`MDq=+5+]x UDF r=(#

g{%5`M54Twd?"R;Cw UDF DTd?,xC UDF +d`&N}(e

*%5`M,G4C'XkT=X+%5`M5?F*;*%5`M#%5`M;P

`&DwoT`M#DB2 PD?`M/*s4PKYw,qra{I\;w7#k<G

yZ BLOB (eD BOAT %5`M,"<G4gB==(eD BOAT_COST UDF:

CREATE FUNCTION BOAT_COST (BOAT)
RETURNS INTEGER
...

Z C oT&CLrDTB,NP,wd? :ship fE+]x BOAT_COST /}D

BLOB 5:

EXEC SQL BEGIN DECLARE SECTION;
SQL TYPE IS BLOB(150K) ship;

EXEC SQL END DECLARE SECTION;

Bfb=uod<+}7Xbv* BOAT_COST /},bGr*,b=uod<+

:ship wd??F*;* BOAT `M:

... SELECT BOAT_COST (BOAT(:ship)) FROM ...

... SELECT BOAT_COST (CAST(:ship AS BOAT)) FROM ...

g{}]bPP`v BOAT %5`M,r_d{#=|, BOAT UDF,G4zXkw

wX8( SQL 76#qr,a{I\;w7#

w* UDF N}D LOB 5

ITkT UDF (e_PNb LOB `M(BLOB"CLOB r DBCLOB)DN}ra

{#DB2 +Zf"wP_e/{v LOB 5,;sYwCK`/},495D4G LOB

(;wwd?`gK#}g,k<GBP C oT&CLr,N:

EXEC SQL BEGIN DECLARE SECTION;
SQL TYPE IS CLOB(150K) clob150K ; /* LOB host var */
SQL TYPE IS CLOB_LOCATOR clob_locator1; /* LOB locator host var */
char string[40]; /* string host var */

EXEC SQL END DECLARE SECTION;

wd? :clob150K r :clob_locator1 JOCwdT&N}Q(e* CLOB(500K) D

/}DTd?#}g,Yhz4gBy>"a UDF:
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CREATE FUNCTION FINDSTRING (CLOB(500K, VARCHAR(200)))
...

BP=v FINDSTRING wCZLrPGP'D:

... SELECT FINDSTRING (:clob150K, :string) FROM ...

... SELECT FINDSTRING (:clob_locator1, :string) FROM ...

IT9C AS LOCATOR ^N{44(_PdP;V LOB `MD UDF N}ra{#

ZbVivB,;aZwC.0_e/{v LOB 5#`4X,a+ LOB LOCATOR

+]A UDF,UDF fsIT9C SQL 4Yw LOB 5D5JVZ#

z2ITZ UDF N}ra{(d%5`MyZ LOB)O9CK&\#k"b,K`/

}DTd?ITGtZQ(e`MDNN LOB 5;|;XG;v(e*dP;V

LOCATOR `MDwd?#wd?(;ww*Td?DC(j+@"Z AS LOCA-

TOR Z UDF N}Ma{(ePDC(#

wCj?/}r=(

ZCj?/}"C'(ej?/}T0=(DwCG#`F#;\Z SQL odP'V

mo=D;CwCj?/}M=(#

Hvu~

v TZZC/},SYSIBM XkZ CURRENT PATH (CDfwP#1!ivB,

SYSIBM GZ CURRENT PATH P#

v TZC'(ej?/},XkQ9C CREATE FUNCTION r CREATE METHOD

odZ}]bP4(C/}#

v TZC'(eDb?j?/},k/}`X*Dbr`D~Xk;Z CREATE FUNC-

TION r CREATE METHOD odD EXTERNAL Sdy8(D;C#

v *wCC'(e/}r=(,C'XkTC/}r=(_P EXECUTE X(#g{y

PC'<+9CC/}r=(,G4IT+C/}r=(D EXECUTE X(Zhx

PUBLIC#PXkX(`XD|`E",kNDX(D CREATE odN<#

*wCj? UDF r=(,k4PBPYw:

Z SQL ody|,Dmo=P,j? UDF r=(+&m;vr`vdk5D;C,

|(TCj? UDF r=(D}C#;*Gmo=*P'D;C,MITwC/}M=

(#ITZdPTj? UDF r=(xP}CD;C>}|(i/Di/Pmr VAL-

UES Sd#

}g,YhzQ4(C'(ej?/} TOTAL_SAL,C/}+ EMPLOYEE mP?v

01PDy>=.M1p`S#

CREATE FUNCTION TOTAL_SAL
(SALARY DECIMAL(9,2), BONUS DECIMAL(9,2))
RETURNS DECIMAL(9,2)
LANGUAGE SQL
CONTAINS SQL
NO EXTERNAL ACTION
DETERMINISTIC
RETURN SALARY+BONUS

BPG{C TOTAL_SAL D SELECT od:

SELECT LASTNAME, TOTAL_SAL(SALARY, BONUS) AS TOTAL
FROM EMPLOYEE
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wCC'(eDm/}

Z`4C'(eDm/}"Z}]bP"aCm/}s,zITZ SELECT odD

FROM SdPwCCm/}#

*<0

v XkQ(}4P CREATE FUNCTION Z}]bP4(m/}#

v TZC'(eDb?m/},k/}`X*Dbr`D~Xk;Z CREATE FUNC-

TION D EXTERNAL Sdy8(D;C#

v *wCC'(eDm/},C'XkT/}_P EXECUTE X(#PXkX(`XD

|`E",kND CREATE FUNCTION N<#

}L

*wCC'(eDm/},kZ+&m;idk5D SQL odD FROM SdP}C

C/}#Tm/}D}CXkZ TABLE Sdsf,RT=(E(p#

}g,BP CREATE FUNCTION od(e;v5X8(?E`EPD01}Dm/

}#

CREATE FUNCTION DEPTEMPLOYEES (DEPTNO VARCHAR(3))
RETURNS TABLE (EMPNO CHAR(6),

LASTNAME VARCHAR(15),
FIRSTNAME VARCHAR(12))

LANGUAGE SQL
READS SQL DATA
NO EXTERNAL ACTION
DETERMINISTIC
RETURN

SELECT EMPNO, LASTNAME, FIRSTNME FROM EMPLOYEE
WHERE EMPLOYEE.WORKDEPT = DEPTEMPLOYEES.DEPTNO

BPG{C DEPTEMPLOYEES D SELECT od:

SELECT EMPNO, LASTNAME, FIRSTNAME FROM TABLE(DEPTEMPLOYEES('A00')) AS D
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(SQL Mb?}L)7
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6Linux M Windows O
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E7
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tration and User’s Guide

SC27-2467-00 q 2009 j 8 B
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Guide and Reference

SC27-2468-00 q 2009 j 8 B

6SQL }LoT:&C

LrtCM'V7

S151-1171-00 G 2009 j 8 B

SQL Reference, Volume 1 SC27-2456-01 G 2009 j 11 B

SQL Reference, Volume 2 SC27-2457-01 G 2009 j 11 B

6JOoOMw{}]

bT\7

S151-1164-01 G 2009 j 11 B

6}6= D B 2 f>

9.77

S151-1173-01 G 2009 j 11 B

6Visual Explain LL7 S151-1184-00 q 2009 j 8 B
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and Reference

SC27-2464-01 G 2009 j 8 B
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620MdC DB2 Con-

nect vKf7
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S151-1178-01 G 2009 j 11 B
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i{ iE Gqa)!"f n|;N|B1d
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SC19-1020-02 G 2009 j 8 B
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i{ iE Gqa)!"f n|;N|B1d

Information Integration:
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SC19-1034-02 q 2009 j 8 B

Information Integration:

SQL Replication Guide

and Reference

SC19-1030-02 G 2009 j 8 B

Information Integration:

Introduction to Replica-
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ing

GC19-1028-02 G 2009 j 8 B
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S|nP&mwT> SQL 4,oz
DB2 z7kTI\d1 SQL oda{Du~5X SQLSTATE 5#SQLSTATE oz

5w SQL 4,M SQL 4,`zkD,e#

*t/ SQL 4,oz,kr*|nP&mw"dk:

? sqlstate or ? class code

dP,sqlstate m>P'D 5 ; SQL 4,,class code m>C SQL 4,D0 2 ;#

}g,? 08003 T> 08003 SQL 4,Doz,x ? 08 T> 08 `zkDoz#

CJ;,f>D DB2 E"PD

TZ DB2 f> 9.7 wb,DB2 E"PD URL *:http://publib.boulder.ibm.com/

infocenter/db2luw/v9r7/#

TZ DB2 f> 9.5 wb,DB2 E"PD URL *:http://publib.boulder.ibm.com/

infocenter/db2luw/v9r5#

TZ DB2 f> 9.1 wb,DB2 E"PD URL *:http://publib.boulder.ibm.com/

infocenter/db2luw/v9/#

TZ DB2 f> 8 wb,k*A DB2 E"PD URL:http://publib.boulder.ibm.com/

infocenter/db2luw/v8/#

Z DB2 E"PDPTzDW!oTT>wb

DB2 E"PD"TTzZ/@wW!nP8(DoTT>wb#g{4a)wbDW!

oT-kf>,G4 DB2 E"PD+T>CwbD"Df#

v *Z Internet Explorer /@wPTzDW!oTT>wb:

1. Z Internet Explorer P,%w$_ —> Internet !n —> oT... 4%#“oT

W!n”0Zr*#

2. 7#zDW!oT;8(*oTPmPDZ;vu?#

– *+BoTmSAPm,k%wmS... 4%#

":mSoT";\#$Fcz_PTW!oTT>wbyhDVe#

– *+oTFAPm%?,k!qCoT"%wOF4%1=CoTI*oT

PmPDZ;vu?#

3. "B3fTcTW!oTT> DB2 E"PD#

v *Z Firefox r Mozilla /@wPTW!oTT>wb:

1. Z$_ —> !n —> _6T0rPDoT?VP!q4%#“oT”fe+T>Z

“W!n”0ZP#

2. 7#zDW!oT;8(*oTPmPDZ;vu?#

– *+BoTmSAPm,k%wmS... 4%TS“mSoT”0ZP!q;Vo

T#

– *+oTFAPm%?,k!qCoT"%wOF4%1=CoTI*oT

PmPDZ;vu?#
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3. "B3fTcTW!oTT> DB2 E"PD#

Z3)/@wMYw53iOO,I\9Xk+Yw53DxrhC|D*z!qD

oT73MoT#

|B20ZzDFczrZ?x~qwOD DB2 E"PD
>X20D DB2 E"PDXk(ZxP|B#

*<0

XkQ20 DB2 f> 9.7 E"PD#PXj8E",kND620 DB2 ~qw7P

D“9C DB2 20r<420 DB2 E"PD”wb#yPJCZ20E"PDDHv

u~M^F,yJCZ|BE"PD#

XZKNq

IT/rV/|BVP DB2 E"PD:

v T/|B - |BVPE"PD&\MoT#T/|BD;vEcGZ|BZd,E

"PD;ICD1dnL#mb,T/|BIhC*w*(ZKPDd{z&mw

5D;?VKP#

v V/|B - &CZ|B}LZd*mS&\roT19C#}g,g{>XE"P

Dnu20DG"oM(of,xVZ9*20Bof;G4V/|B+20Bo

f,"|BVPE"PDD&\MoT#+G,V/|B*szV/#9"|BM

XBt/E"PD#Z{v|B}LZdE"PD;IC#

}L

Kwbj85wKT/|BD}L#PXV/|BD8>E",kND“V/|B20

ZzDFczrZ?x~qwOD DB2 E"PD”wb#

*T/|B20ZzDFczrZ?x~qwOD DB2 E"PD:

1. Z Linux Yw53O,

a. /@AE"PDD20;C#1!ivB,DB2 E"PD20Z /opt/ibm/

db2ic/V9.7 ?<P#

b. S20?</@A doc/bin ?<#

c. KP ic-update E>:

ic-update

2. Z Windows Yw53O,

a. r*|n0Z#

b. /@AE"PDD20;C#1!ivB,DB2 E"PD20Z <Program

Files>\IBM\DB2 Information Center\Version 9.7 ?<P,dP <Program

Files> m> Program Files ?<D;C#

c. S20?</@A doc\bin ?<#

d. KP ic-update.bat D~:

ic-update.bat

a{
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configuration ?<P#U>D~{FGfzzID`E#}g,1239053440785.log#

V/|B20ZzDFczrZ?x~qwOD DB2 E"PD
g{Q-Z>X20K DB2 E"PD,G4zITS IBM q!D5|B"20#

XZKNq

V/|BZ>X20D DB2 E"PD*sz:

1. #9FczOD DB2 E"PD,;sT@"==XBt/E"PD#g{T@"=

=KPE"PD,G4xgODd{C'+^(CJE"PD,rxzIT&C|

B#DB2 E"PDD$w>f>\GT@"==KP#

2. 9C“|B”&\?~4i4ICD|B#g{PzXk20D|B,G4k9C“

|B”&\?~4q!"20b)|B#

":g{zD73*sZ;(4,SArXxDzwO20 DB2 E"PD|B,G

4(}9C;(Q,SArXx"PQ20D DB2 E"PDDzw+|B>c5q

A>XD~53#g{xgPPm`C'+20D5|B,G4IT(}Z>X2

*|B>cFw5q"*|B>c4(zm4uL?vK4P|Byh*D1d#

g{a)K|B|,k9C“|B”&\?~4q!b)|B|#+G,;PZ%z

==BE\9C“|B”&\?~#

3. #9@"E"PD,;sZFczOXBt/ DB2 E"PD#

":Z Windows 2008"Windows Vista M|_f>O,TsP>ZK?VD|nXk

w*\m1KP#*r*_P+f\m1X(D|na>{r<N$_,kR|%w

l]==,;s!qT\m1m]KP#

}L

*|B20ZzDFczrZ?x~qwOD DB2 E"PD:

1. #9 DB2 E"PD#

v Z Windows O,%w*< → XFfe → \m$_ → ~q#R|%w DB2 E
"PD~q,"!q#9#

v Z Linux O,dkTB|n:

/etc/init.d/db2icdv97 stop

2. T@"==t/E"PD#

v Z Windows O:

a. r*|n0Z#

b. /@AE"PDD20;C#1!ivB,DB2 E"PD20Z Program

Files\IBM\DB2 Information Center\Version 9.7 ?<P,dP Program Files

m> Program Files ?<D;C#

c. S20?</@A doc\bin ?<#

d. KP help_start.bat D~:

help_start.bat

v Z Linux O:

=< A. DB2 <uE"Ev 295



a. /@AE"PDD20;C#1!ivB,DB2 E"PD20Z /opt/ibm/

db2ic/V9.7 ?<P#

b. S20?</@A doc/bin ?<#

c. KP help_start E>:

help_start

531! Web /@w+r*TT>@"E"PD#

3. %w|B4%( )#(XkZ/@wPtC JavaScript™#) ZE"PDDR_fe

O,%wiR|B# +T>VPD5D|BPm#

4. *t/20xL,kliz*20D!n,;s%w20|B#

5. Z20xLjIs,k%wjI#

6. *#9@"E"PD,k4PBPYw:

v Z Windows O,/@A20?<D doc\bin ?<"KP help_end.bat D~:

help_end.bat

":help_end z&mD~|,2+X#99C help_start z&mD~t/Dx

LyhD|n#;*9C Ctrl-C rNNd{=(4#9 help_start.bat#

v Z Linux O,/@A20?<D doc/bin ?<"KP help_end E>:

help_end

":help_end E>|,2+X#99C help_start E>t/DxLyhD|n#

;*9CNNd{=(4#9 help_start E>#

7. XBt/ DB2 E"PD#

v Z Windows O,%w*< → XFfe → \m$_ → ~q#R|%w DB2 E
"PD~q,"!qt/#

v Z Linux O,dkTB|n:

/etc/init.d/db2icdv97 start

a{

|BsD DB2 E"PD+T>BDT0|BsDwb#

DB2 LL
DB2 LLozzKb DB2 z7Dwv=f#b)NLa)Kp=8>E"#

*<.0

ISE"PDi4 XHTML fDLL:http://publib.boulder.ibm.com/infocenter/db2help/ #

3)NL9CKy>}]rzk#PXdX(NqDNNHvu~Dhv,kNDL

L#

DB2 LL

*i4LL,k%wjb#

296 *"C'(eD}L(SQL Mb?}L)

http://publib.boulder.ibm.com/infocenter/db2luw/v9


6pureXML 8O7PD“pureXML®”
hC DB2 }]bTf" XML }]T0T>z XML }]f"4Py>Yw#

6Visual Explain LL7PD“Visual Explain”
9C Visual Explain 4Vv"E/Mw{ SQL odTq!|CDT\#

DB2 JOoOE"
a)K\`JOoOMJb7(E"Tozz9C DB2 }]bz7#

DB2 D5
JOoOE"IZ6DB2 JOoO8O7r DB2 E"PDD“}]by!”?

VPR=#IZC&R=PXgN9C DB2 oO$_M5CLr4tkMRv

JbDE""3)n#{JbDbv=8T0PXgNbv9C DB2 }]bz

71I\v=DJbD(i#

DB2 <u'V Web >c
g{zv=KJb"Rk*q!iRI\D-rMbv=8Doz,kND

DB2 <u'V Web >c#C“<u'V”>c_P8rnB DB2 vfo"<

u5w"Z(LrVv(f(APAR rms^))"^)|Md{J4D4S#

IQwK*6b"iRJbDI\bv=8#

kCJ DB2 <u'V Web >c:http://www.ibm.com/software/data/db2/support/

db2_9/#

unMu~

g{{OTBunMu~,G4Zhz9Cb)vfoDmI(#

vK9C:;*#tyPD(P(yw,zMIT*vK"GL59C4Fb)vf

o#4- IBM w7,b,z;ITV""9>rFwb)vfordPNN?VD]

ow7#

L59C:;*#tyPD(P(yw,zMITvZs5Z4F"V"M9>b)

vfo#4- IBM w7,b,z;ITFwb)vfoD]ow7,r_ZzDs5

b?4F"V"r9>b)vfordPDNN?V#

}G>mI(Pw7Zh,qr;CZhTb)vfordP|,DNNE""}

]"m~rd{*6z(DNNmI("mI$r({,^[Gw>D9G5,D#

19Cb)vfop&K IBM D{f,r_y] IBM Df(,4}7qXOv8<

5w1,G4 IBM #tTwv(7z>DZhDmI(D({#

;Pzj+q-yPJCD(IM(f,|(yPD@zvZ(IM(f,zEIT

BX"vZrYvZCE"#

IBM Tb)vfoDZ];wNN#$#b)vfo“4V4”a),;=PNNV`D

(^[Gw>D9G5,D)#$,|(+;^Z5,DXZJzMJCZ3VX(

C>D#$#

=< A. DB2 <uE"Ev 297

http://www.ibm.com/software/data/db2/support/db2_9/
http://www.ibm.com/software/data/db2/support/db2_9/


298 *"C'(eD}L(SQL Mb?}L)



=< B. yw

>E"G*Z@za)Dz7M~q`4D#PXG IBM z7DE"GyZWNvf

KD51DIqE"Raf1|B#

IBM I\Zd{zRrXx;a)>D5PV[Dz7"~qr&\XT#PXz10

yZxrDz7M~qDE",krz1XD IBM zmI/#NNT IBM z7"L

rr~qD}C"GbZw>r5>;\9C IBM Dz7"Lrr~q#;*;V8

IBM D*6z(,NN,H&\Dz7"Lrr~q,<ITzf IBM z7"Lrr

~q#+G,@@Mi$NNG IBM z7"Lrr~q,rIC'TP:p#

IBM +>I\Q5Pr}Zjkk>D5Z]PXDwn({#a)>D5"4ZhC

'9Cb)({DNNmI#zITCif==+mIi/Dy:

IBM Director of Licensing

IBM Corporation

North Castle Drive

Armonk, NY 10504-1785

U.S.A.

PX+VZV{/(DBCS)E"DmIi/,kkzyZzRrXxD IBM *6z(

?E*5,rCif==+i/Dy:

Intellectual Property Licensing

Legal and Intellectual Property Law

IBM Japan, Ltd.

3-2-12, Roppongi, Minato-ku, Tokyo 106-8711 Japan

>un;JC"zrNNbyDunk1X(I;;BDzRrXx:International Busi-

ness Machines Corporation“4V4”a)>vfo,;=PNNV`D(^[Gw>D9

G5,D)#$,|(+;^Z5,DPXGV("JzMJCZ3VX(C>D#

$#3)zRrXxZ3);WP;Jmb}w>r5,D#$#rK>unI\;

JCZz#

>E"PI\|,<u=f;;<7DX=r!"ms#K&DE"+(Z|D;b

)|D+`k>JODBf>P#IBM ITf1T>JOPhvDz7M/rLrxPD

xM/r|D,x;mP(*#

>E"PTG IBM Web >cDNN}C<;G*K=cp{Ea)D,;TNN==

d1TG) Web >cD#$#G) Web >cPDJO;GK IBM z7JOD;?

V,9CG) Web >cx4DgU+IzTPP##

IBM IT4|O*J1DNN==9CrV"zya)DNNE"x^kTzP#NN

pN#

>LrD;mI=g{*KbPXLrDE"To=gB?D:(i)JmZ@"4(

DLrMd{Lr(|(>Lr).dxPE";;,T0(ii)JmTQ-;;DE

"xP`%9C,kkBPX7*5:

© Copyright IBM Corp. 1993, 2009 299



IBM Canada Limited

Office of the Lab Director

8200 Warden Avenue

Markham, Ontario

L6G 1C7

CANADA

;*qXJ1DunMu~,|(3)iNBD;(}?D6Q,<IqCb=fD

E"#

>JOPhvDmILr0dyPICDmIJOyI IBM @] IBM M'-i"IBM

zJm~mI-irNN,H-iPDuna)#

K&|,DNNT\}]<GZ\X73PbCD#rK,Zd{Yw73PqCD

}]I\aPwTD;,#P)b?I\GZ*"6D53OxPD,rK;#$k

;cIC53OxPDb?a{`,#Kb,P)b?G(}Fcx@FD,5Ja

{I\aPnl#>D5DC'&1i$dX(73DJC}]#

f0G IBM z7DE"ISb)z7D)&L"dvf5wrd{I+*qCDJO

Pq!#IBM ;PTb)z7xPbT,2^(7OdT\D+7T"f]TrNNd

{XZG IBM z7Dyw#PXG IBM z7T\DJb&1rb)z7D)&La

v#

yPXZ IBM 44=rrbrDyw<If1|DrUX,x;mP(*,|Gvv

m>K?jMb8xQ#

>E"I\|,ZU#5qYwP9CD}]M(fD>}#*K!I\j{X5w

b)>},>}PI\a|(vK"+>"7FMz7D{F#yPb){F<Gi

9D,k5JL5s5yCD{FMX7DNNW,?tIO#

f(mI:

>E"|(4oTN=Dy>&CLr,b)y>5w;,Yw=(OD`L=(#

g{G*4UZ`4y>LrDYw=(OD&CLr`LSZ(API)xP&CLr

D*""9C"-zrV",zITNNN=Tb)y>LrxP4F"^D"V

",x^kr IBM 6Q#b)>}"4ZyPu~Bw+fbT#rK,IBM ;\#

#r5>b)LrDI?T"I,$Tr&\#Ky>Lr“4V4”a),R;=P

NNV`D#$#TZ9CKy>Lry}pDNNp5,IBM +;P#pN#

2b)y>LrD?]=4rdNN?VrNN\zz7,<Xk|(gBf(y

w:

©(s+>D{F)(j]). K?VzkGy] IBM +>Dy>Lr\zv4D#©

Copyright IBM Corp. (dkj]). All rights reserved.

Lj

IBM"IBM UjM ibm.com® G International Business Machines Corp. Z+r6'm

`\=xrZDLjr"aLj#d{z7M~q{FI\G IBM rd{+>DLj#

Web >c www.ibm.com/legal/copytrade.shtml OD“f(MLjE"”Pa)K IBM L

jDnBPm#

300 *"C'(eD}L(SQL Mb?}L)

http://www.ibm.com/legal/copytrade.html


BPuoGd{+>DLjr"aLj

v Linux G Linus Torvalds Z@zM/rd{zRrXxD"aLj#

v Java MyPyZ Java DLjMUjG Sun Microsystems,Inc. Z@zM/rd{zR

rXxDLj#

v UNIX G The Open Group Z@zMd{zRrXxD"aLj#

v Intel"Intel Uj"Intel Inside®"Intel Inside Uj"Intel® Centrino®"Intel Centrino U

j"Celeron®"Intel® Xeon®"Intel SpeedStep®"Itanium M Pentium® G Intel +>

rdS+>Z@zMd{zRrXxDLjr"aLj#

v Microsoft"Windows"Windows NT® M Windows UjG Microsoft Corporation Z

@zM/rd{zRrXxDLj#

d{+>"z7r~q{FI\Gd{+>DLjr~qjG#

=< B. yw 301



302 *"C'(eD}L(SQL Mb?}L)



w}

[A]
2+T

}L 42, 44

[B]
oz

dCoT 293

SQL od 293

s(

}L 44, 268

#fc

}L 60

8]

b?}Lb 86

>iDA_ v

j?/}

&m#M 53

}L 11

j8E" 52

m

A/4e; 48

/} 13

m/}

Ev 13

C'(eDm/} 54

Java 4P#M 55, 243

mC'(e/}(UDF)

&m#M 54

[C]
N}

C/C++ }L 146

N}y=

Ev 62

PARAMETER STYLE DB2GENERAL 229

PARAMETER STYLE JAVA 229

XX}L{F 271

f"}L

wC

#f=( 273

CLI &CLr 279

Ev 9

lwa{/

Ev 280

}C 273

AIX C dCD~ 202

CALL od 277

COBOL 207

ms

.NET CLR }L 103

ms{"

SQL }L 83

[D]
sTs(LOB)

+]A}L 286

zk3

*;

}L 74

%5`M

+]A}L 286

wT

}L

#{Jb 82

<u 82

.NET CLR 102

wC6SZ(CLI)

f"}L

wC 279

): DB2 i. 292

Ts5}

OLE T//}L 258

`_L&CLr

SQLJ }L 228

[E]
~xFsTs(BLOB)

C'(e/}(UDF) 160

COBOL 209

Java 227, 233

OLE DB m/} 265

[F]
5Xa{/

JDBC f"}L 239

SQLJ f"}L 240

=(

Ev 13

+%5`MCwN} 286

b? 51

kd{}L&\`MDHO 14

Java PARAMETER STYLE Sd 231

!cN} 160

4-

b?}Lb 86

© Copyright IBM Corp. 1993, 2009 303



[G]
tk6p

}L 60

|B

DB2 E"PD 294, 295

+2oTKP1(CLR)

}L

5Xa{/ 93

>} 105, 120

/}

>} 115, 138

}L

2+T 94

`kw!n 101

N} 91

4( 95, 96

ms 103

Ev 87

9( 98, 100

*" 87, 88

4S!n 101

hF 88

>} 105

^F 94

]fx 91

Dbinfo a9C( 91

SQL }]`M 89

XML 'V 130

XQuery 'V 130

.NET 102

$_

}L*" 28

2mb

X(}L 204

JOoO

LL 297

*zE" 297

}L

N}

&m 64

PARAMETER STYLE JAVA Sd 229

PARAMETER STYLE SQL Sd 147

wC

%"w 275

Ev 273

b?}L 274

&CLr 274

SQL }L 275

=(HO 14

Ev 9

+2oTKP1(CLR)>} 105

/}HO 14

a{/

.NET CLR(}L) 93

.NET CLR(C# >}) 105

}L (x)

}C 273

ADMIN_CMD

Ev 25

C/C++ a{/ 181

Java

PARAMETER STYLE JAVA Sd 229

[H]
/}

j?

Ev 10

j8E" 11

m

Ev 10

j8E" 13

N} 150

wC 284

Ev 10

P 10, 12

[/

Ev 10

}LEv 25

b?

Ev 51

!q 285

}C 284

kd{}L&\`MDHO 14

Java 231

P/}

j8E" 12

P/

OLE DB

j<{F 265

[J]
LL

JOoO 297

Pm 296

Jb7( 297

Visual Explain 296

a9/`M

=(

Ev 13

tT

9C=(4CJ 13

a{/

f"}L 280

5X

JDBC f"}L 239

SQLJ f"}L 240

.NET CLR }L 93

304 *"C'(eD}L(SQL Mb?}L)



a{/ (x)

SU

JDBC &CLrM}L 241

SQLJ &CLrM}L 242

[K]
IF2T

}L 36

b

2m

X(}L 204

[L]
`M3d

OLE T// BASIC `M 259

`M0N

C++ }Lwe 180

}L

2+T 42, 44, 72

HO

&\`M 14

53(eDMC'(eD 7, 8

`4 81

j? UDF 52

X(2mb 204

XX 271

+]%5`M 286

+]Td? 169

+] LOB 286

4(

2+T 42

}L 1

b? 80

Data Studio 28

zk3*; 74

]i 272

wT 82

wC

2+T 42

Sd{}L 36

=( 267

}L 267

/} 267

Hvu~ 267

64 ;}]b~qwOD 32 ;}L 272

Ae; 48

=(

`4 81

N19C 16

j8E" 13

Dd 84

Ev 2, 3, 4

tk6p 60

}L (x)

+2oTKP1

2+T 94

4( 95, 96

ms 103

5Xa{/ 93

9( 98, 100

*"$_ 88

*"'V 87

hF 88

9C C# `4D CLR }L>} 105

>} 105

^F 94

j8E" 87

]fxC( 91

'VD SQL }]`M 89

CLR /}(UDF)>} 138

EXECUTION CONTROL Sd 94

Visual Basic .NET CLR }L>} 120

Visual Basic .NET CLR /}>} 115

XML }]`M'V 77

&\`M 9

}L

`4 81

N19C 16

j8E" 9

/}

j? 11

m 13

Ev 10

P 12

7(*9CD`M 16

/}76 271

%YwT 36

{9Dod 78

*"$_ 28

IF2T

Ev 36

32 ;M 64 ;=(.d 59

b 84

` 84

`M

Ev 4

&\ 9

&\`MHO 14

}L5VHO 24

7(*9CD&\`M 16

'VD SQL od 29

{F 271

ZC 17, 22

6W 272

5V

HO 24

Ev 17

ZC 17

P4 18

w} 305



}L (x)

5V (x)

SQL 18

9C 25

}]b\m 25

<Nwd? 180

b?

2+T 85

8]bM` 86

?pbM` 84

N}y= 62

4( 80

4-bM` 86

Ev 3, 51

|B Java }L 252

+2oTKP1 87, 95, 96, 98, 100

&\ 51

{9Dod 78

b(8]) 86

b(?p) 84

b(4-) 86

b\m 86

b(^D) 86

`(8]) 86

`(?p) 84

`(4-) 86

`(^D) 86

|{e; 85

(^ 44, 268

7(hs 24

5V 18

^F 51, 78

T\ 86

^DbM` 86

kd{`MDHO 22

'VD`LoT 18, 19, 67

'VD API 18, 19, 67

32 ;'V 76

64 ;'V 76

C/C++ 143, 144, 184, 185, 190

Java 247

SQL od'V 29, 60

XML }]`M'V 77

53(eD 17

Ev 4, 6

N19C 8

}]b\m 25

j8E" 6

kC'(e}LDHO 7

^F 78

4e; 48

T\ 37, 70

f& 3

C'(eD 17

`4 81

4( 1, 6

}L (x)

C'(eD (x)

Ev 4, 6, 25

N19C 8

7(*9CD5V 24

j8E" 6

k53(e}LDHO 7

$H20D 6

Nj 60

P4 22, 24

'VD`LoT 65

CLR

ms 103

COBOL

XML }]`M'V 77

C/C++

|,D~ 145

N} 146, 152

N}+] 152

N}y= 146, 147

4( 182

9( 184, 185, 190

a{/ 152, 181

*"$_ 144

*"'V 143, 144

hF 144

<Nwd? 180

j8E" 143

T\ 77

'VD SQL }]`M 157

w*/}N}D]fx 155

64 ;}]b~qwOD 32 ;}L 77

null 8>{N} 147

PROGRAM TYPE Sd 155

sqludf_scrat a9 155

XML }]`M'V 77

DB2GENERAL

j8E" 231

COM.ibm.db2.app.Blob 238

COM.ibm.db2.app.Clob 238

COM.ibm.db2.app.Lob 237

Java ` 234

EXECUTE X( 44, 268

Java

4( 244, 245

Ev 223

hF 226

^F 243

JAR D~ 251

JDBC 224, 247

SQLJ 224

XML }]`M'V 77

NOT FENCED

2+T 42, 44, 72

T\ 70

306 *"C'(eD}L(SQL Mb?}L)



}L (x)

OLE T//

(e 257

scratchpad a9 59

SQL

Ev 18

kd{`MDHO 22, 24

SQL od'V 29, 35

THREADSAFE

2+T 72

T\ 70

WCHARTYPE $`kw!n 180

P

}]`M

4((COBOL) 209

[M]
|nP&mw(CLP)

}L4( 28

[N]
ZC}L

Ev 17

[P]
dCN}

javaheapsz 250

jdk11path 250

[Q]
(^

b?}L 44, 268

[R]
U>

SQL }LDms{" 83

[S]
OBD

`_L DB2 &CLrPDhC

SQLJ }L 228

sF

Bq 26

yw 299

i.

): 292

}]`M

*;

COBOL 209

OLE T//`M 258

ARRAY 239

COBOL 209

Java 227

[T]
unMu~

vfo 297

<N}]

wd?

C/C++ }L 180

[W]
b?}L

COBOL 209

b?}L

`LoT 18, 19, 67

N}y= 62

4( 80

Ev 51

&\ 51

b

2+T 85

8] 86

?p 84

4- 86

\m 86

T\ 86

^D 86

`D~

2+T 85

8] 86

?p 84

4- 86

^D 86

|{e; 85

5V 18

>} 252

T\ 86

32 ;'V 76

64 ;'V 76

API 18, 19, 67

b?}LD DB2SQL N}y= 62

b?}LD GENERAL N}y= 62

b?}LD GENERAL WITH NULLS N}y= 62

D5

Ev 289

9CunMu~ 297

!"f 289

PDF D~ 289

w} 307



Jb7(

LL 297

ICDE" 297

[X]
53(eD}L

Ev 6

T\

}L

(i 37, 70

f& 3

b?}L 86

[Y]
&CLr*"

}L 3

C'(eD}L

Ev 6

C'(e/}(UDF)

#f4, 56

j?

FINAL CALL 53

m

&m#M 54

wC 288

Ev 54

FINAL CALL 54

NO FINAL CALL 54

SQL-result Td? 54

SQL-result-ind Td? 54

4( 25

wC 287

5X}] 160

+%5`MCwN} 286

IXk 56

UZN} 160

9C C# `4D+2oTKP1 UDF 138

P:m>( 285

w*N}D LOB 5 286

32 ;M 64 ;=(.dD]fxIF2T 59

AIX C dCD~ 203

C/C++ 160

DETERMINISTIC 56

FOR BIT DATA ^N{ 160

Java 232

NOT DETERMINISTIC 56

OLE DB m/} 263

SCRATCHPAD !n 56

Nj

a{/lw 283

}L 60

P4}L 18

[Z]
]fx

Ev 70

j8E" 56

32 ;=( 59

64 ;=( 59

Java UDF 232

Pda{m 281

P:m>( 285

wd?

COBOL &CLr 209

[}V]
32 ;}L

Ev 75

32 ;b?}L

Ev 76

32 ;&CLr

Ev 75

64 ;}L

Ev 75

64 ;b?}L

Ev 76

64 ;&CLr

Ev 75

A
ADMIN_CMD }L

Ev 25

AIX

C f"}L

9CdCD~xP9( 202

C }L

`kwM4S!n 191

C C'(e/}

9CdCD~xP9( 203

C++ }L

`kwM4S!n 192

IBM COBOL }L

`kwM4S!n 212

9( 217

Micro Focus COBOL }L

`kwM4S!n 213

B
BASIC

}]`M 259

oT 257

BigDecimal }]`M 227

BIGINT }]`M

C'(e/}(UDF) 160

308 *"C'(eD}L(SQL Mb?}L)



BIGINT }]`M (x)

COBOL 209

Java 227, 233

OLE DB m/} 265

BLOB }]`M

C'(e/}(UDF) 160

COBOL 209

Java 227, 233

OLE DB m/} 265

BLOB-FILE COBOL `M 209

BLOB-LOCATOR COBOL `M 209

C
C oT

f"}LPDN}&m 64

}L

N}y= 147

a{/ 181

XML >} 134

XQuery >} 134

/} 150

}L

|,D~ 145

`kw!n(AIX) 191

`kw!n(HP-UX) 193

`kw!n(Linux) 196

`kw!n(Solaris) 199

`kw!n(Windows) 201

N} 146

N}+] 152

N}y= 146

4( 182

Ev 143

9( 184, 185, 190

9((UNIX) 186

9((Windows) 187

a{/ 152

*"$_ 144

*"'V 143

hF 144

T\ 70

Td?+] 169

w*N}D dbinfo a9 152

w*/}N}D]fx 155

64 ;}]b~qwOD 32 ;}L 77

null 8>{N} 147

PROGRAM TYPE Sd 155

SQL }]`M 157

CALL od

%"w 275

Ev 273

b?}L 274

&CLr 274

CLP 277

SQL }L 275

CHAR }]`M

C'(e/}(UDF) 160

COBOL 209

Java 227, 233

OLE DB m/} 265

CHAR FOR BIT DATA }]`M 233

CLASSPATH 73d? 250

CLOB }]`M

C'(e/}(UDF) 160

COBOL 209

Java 227, 233

OLE DB m/} 265

CLOB-FILE COBOL `M 209

CLOB-LOCATOR COBOL `M 209

COBOL `MPD PICTURE (PIC) Sd 209

COBOL `MPD USAGE Sd 209

COBOL oT

f"}L 207

}]`M

COBOL 6k= SQL &CLrPD\'V SQL }]`

M 209

b?}LD*"m~ 209

IBM COBOL }L

`kw!n(AIX) 212

`kw!n(Windows) 216

9((AIX) 217

9((Windows) 219

Micro Focus }L

`kw!n(AIX) 213

`kw!n(HP-UX) 214

`kw!n(Linux) 215

`kw!n(Solaris) 214

`kw!n(Windows) 216

9((UNIX) 218

9((Windows) 220

COMP-1 }]`M 209

COMP-3 }]`M 209

COMP-5 }]`M 209

COM.ibm.db2.app.Blob `

Ev 238

}]`M 233

COM.ibm.db2.app.Clob `

Ev 238

}]`M 233

COM.ibm.db2.app.Lob `

Ev 237

COM.ibm.db2.app.StoredProc `

Ev 235

COM.ibm.db2.app.UDF

DB2GENERAL UDF 232

COM.ibm.db2.app.UDF `

Ev 235

CONTAINS SQL Sd 60

CREATE FUNCTION od

CAST FROM Sd 160

LANGUAGE OLE Sd 257

w} 309



CREATE FUNCTION od (x)

OLE T//}L 257

PARAMETER STYLE Sd 150, 231

RETURNS Sd 160

CREATE METHOD od

PARAMETER STYLE Sd 231

CREATE PROCEDURE od

PARAMETER STYLE Sd 147, 229

PROGRAM TYPE Sd 155

CREATE ROUTINE od

PARAMETER STYLE Sd 146

C# .NET

XML >} 130

C/C++ oT

}L

N}y= 147

a{/ 181

/} 150

}L

|,D~ 145

`kw!n(AIX) 192

`kw!n(HP-UX) 195

`kw!n(Linux) 198

`kw!n(Solaris) 200

`kw!n(Windows) 201

N} 146

N}+] 152

N}y= 146

4( 182

Ev 143

9( 184, 185, 190

9((Windows) 187

a{/ 152

*"$_ 144

*"'V 144

hF 144

w*N}D dbinfo a9 152

w*/}N}D]fx 155

64 ;}]b~qwOD 32 ;}L 77

null 8>{N} 147

PROGRAM TYPE Sd 155

SQL }]`M 157

}LweD`M0N 180

}]`M

OLE T// 259

D
Data Studio

Ev 28

DATE }]`M

COBOL 209

Java 227, 233

OLE DB m/} 265

DB2 E"PD

f> 293

DB2 E"PD (x)

|B 294, 295

oT 293

DB2GENERAL N}y= 62

DB2GENERAL }L

f"}L 235

Ev 231

C'(e/} 232, 235

Java `

Ev 234

COM.ibm.db2.app.Blob 238

COM.ibm.db2.app.Clob 238

COM.ibm.db2.app.Lob 237

COM.ibm.db2.app.StoredProc 235

COM.ibm.db2.app.UDF 235

DB2_USE_DB2JCCT2_JROUTINE d?

8(}/Lr 225

DBCLOB }]`M

}L 233

C'(e/}(UDF) 160

COBOL 209

Java 227

OLE DB m/} 265

DBCLOB-FILE COBOL }]`M 209

DBCLOB-LOCATOR COBOL }]`M 209

DECIMAL }]`M

C'(e/}(UDF) 160

*;

COBOL 209

Java 227

DB2GENERAL }L 233

OLE DB m/} 265

DOUBLE }]`M

C'(e/}(UDF) 160

Java 227

E
EXECUTE X(

}L 44, 268

F
FLOAT }]`M

C'(e/}(UDF) 160

COBOL 209

Java 227, 233

OLE DB m/} 265

G
GRAPHIC N} 160

GRAPHIC }]`M

COBOL 209

Java 227, 233

310 *"C'(eD}L(SQL Mb?}L)



GRAPHIC }]`M (x)

OLE DB m/} 265

H
HP-UX

`kw!n

C }L 193

C++ }L 195

Micro Focus COBOL }L 214

4S!n

C }L 193

C++ }L 195

Micro Focus COBOL }L 214

I
IBM m~*"|(SDK)

*"b? Java }L 223

Int Java }]`M 227

INTEGER }]`M

C'(e/}(UDF) 160

COBOL 209

Java 227, 233

OLE DB m/} 265

J
Java

m/}4P#M 55, 243

f"}L

N}&m 64

Ev 223

JAR D~ 251

=(

COM.ibm.db2.app.Blob 238

COM.ibm.db2.app.Clob 238

COM.ibm.db2.app.Lob 237

COM.ibm.db2.app.StoredProc 235

COM.ibm.db2.app.UDF 232, 235

PARAMETER STYLE JAVA 231

}L 229

/} 231

` 252

`D~ 250

}L

N}y= 62, 229

Ev 223

9((Ev) 247

9((JDBC) 247

9((SQLJ) 248

*"$_ 226

*"m~ 223

}/Lr 225

hF 226

Java (x)

}L (x)

^F 243

T\ 70

PARAMETER STYLE DB2GENERAL 231

UNIX 224

}]`M 227

C'(e/}(UDF)

DB2GENERAL 232

JAR D~D CALL od 251

CLASSPATH 73d? 250

JAR D~ 251

PARAMETER STYLE DB2GENERAL 231

PARAMETER STYLE JAVA 229, 231

java.math.BigDecimal Java }]`M 227

JDBC

f"}L 239

}L

4( 245

9((Ev) 247

9((}L) 247

*"$_ 226

}/Lr 224

>}(}i}]`M) 252

>}(**) 252

>}(XML M XQuery 'V) 253

API 224

ARRAY }]`M 239, 252

XML

>} 253

jdk_path dCN}

}L

9((UNIX) 224

KP(UNIX) 224

&CLr*" 204

K
keepfenced dCN}

|B 204

L
Linux

C

}L 196

C++

}L 198

Micro Focus COBOL

}L 215

LONG VARCHAR }]`M

COBOL 209

C/C++ 160

Java 227, 233

OLE DB m/} 265

w} 311



LONG VARCHAR FOR BIT DATA }]`M

Java 233

LONG VARGRAPHIC }]`M

COBOL 209

Java 227, 233

OLE DB m/} 265

UDF DN} 160

M
MODIFIES SQL DATA Sd

b?}L 60

SQL }LPD SQL CJ6p 34

N
NO SQL Sd 60

NOT FENCED }L 72

NUMERIC N} 160

NUMERIC }]`M

COBOL 209

Java 227, 233

OLE DB m/} 265

O
OLE T//

Lr/j6(progID) 257

=( 257

~qw 257

XFw 257

`j6(CLSID) 257

}L

wC=( 258

(e 257

Ts5} 258

hF 257

SCRATCHPAD !n 258

V{.}]`M 259

BSTR }]`M 259

OLECHAR }]`M 259

OLE DB

j<P/{F 265

}L 169

}]`M

*;* SQL }]`M 265

C'(eDm/} 263

P
PROGRAM TYPE

PROGRAM TYPE MAIN Sd 64

PROGRAM TYPE SUB Sd 64

R
READS SQL DATA Sd 60

REAL SQL }]`M

*;

C M C++ }L 160

Java(DB2GENERAL)}L 233

COBOL 209

Java 227

OLE DB m/} 265

S
SCRATCHPAD !n

#t4, 56

C'(e/}(UDF) 56

OLE T//}L 258

SDK

UNIX 224

SELECT od

S}]|Dodi/ 281

short }]`M

Java 227

SMALLINT }]`M

}L 233

C'(e/}(UDF) 160

COBOL 209

Java 227

OLE DB m/} 265

Solaris Yw53

C }L 199

C++ }L 200

Micro Focus COBOL }L 214

SQL

=(

SQL od'V 29

}L

T\ 70

SQL we}LPD SQL CJ6p 34

b?}L 60

b?}LN}y= 62

SQL }L

ms{" 83

CALL od 277

SQL od'V 29

SQL /}

T SQL }]xP^DDm/} 26

SQL od'V 29

SQL }L

5V 18

SQL }]`M

}L

Java 227

Java(DB2GENERAL) 233

6k= SQL &CLr

COBOL 209

312 *"C'(eD}L(SQL Mb?}L)



SQL }]`M (x)

C'(e/}(UDF)

C/C++ 160

*;* OLE DB }]`M 265

OLE T//'VD 258

SQL od

oz

T> 293

}]|D 283

Z}LPJmD 29, 35

CREATE FUNCTION

*"/} 1

*" OLE T//}L 257

CREATE METHOD 1

CREATE PROCEDURE

*"}L 1

sqldbchar }]`M

C/C++ }L 160

SQLJ

f"}L 240

9(}L 224, 248

}L

`kw!n(UNIX) 249

`kw!n(Windows) 249

4( 244

*"$_ 226

,SOBD 228

SQLUDF |,D~

C/C++ }L 145

SQL-result Td? 54

SQL-result-ind Td? 54

String Java }]`M 227

T
THREADSAFE }L 72

TIME N} 160

TIME }]`M

COBOL 209

Java 227, 233

OLE DB m/} 265

TIMESTAMP N} 160

TIMESTAMP }]`M

COBOL 209

Java 227, 233

OLE DB m/} 265

U
UNIX

C }L 186

Micro Focus COBOL }L 218

SQLJ }L 249

V
VARCHAR }]`M

COBOL 209

Java }L 227

Java(DB2GENERAL)}L 233

OLE DB m/} 265

VARCHAR FOR BIT DATA }]`M

C/C++ C'(e/} 160

Java(DB2GENERAL)}L 233

VARGRAPHIC }]`M

COBOL 209

C/C++ C'(e/} 160

Java }L 227

Java(DB2GENERAL)}L 233

OLE DB m/} 265

W
WCHARTYPE NOCONVERT $`kw!n 180

wchar_t }]`M

C/C++ }L 160

Windows

COBOL }L

`kw!n 216

9( 219

4S!n 216

C/C++ }L

`kw!n 201

9( 187

4S!n 201

Micro Focus COBOL }L

`kw!n 216

9( 220

4S!n 216

SQLJ }L 249

X
XML }]`M

b?}L 77

[XpV{]
.NET

+2oTKP1(CLR)}L

wT 102

Ev 87

9( 98, 100

*"$_ 88

>} 130

b? 87

}L

`kM4S!n 101

w} 313



314 *"C'(eD}L(SQL Mb?}L)





����

Printed in China

S151-1169-00



Sp
in
e
in
fo
rm
at
io
n:

IB
M

D
B

2
9.

7
L

in
u

x
f
"

U
N

IX
f
M

W
in

d
o

w
s
f

f
>

9.
7

*
"
C
'
(
e
D
}
L
(

S
Q

L
M
b
?
}
L
)

�
�

�


	目录
	关于本书
	本书的读者

	第 1 章 开发例程
	例程

	第 2 章 例程概述
	使用例程的益处
	例程的类型
	系统定义的例程和用户定义的例程
	系统定义的例程
	用户定义的例程
	系统定义例程和用户定义例程比较
	确定何时使用系统定义或用户定义的例程

	例程的功能类型
	例程：过程
	例程：函数
	例程：方法
	例程功能类型比较
	确定要使用的例程功能类型

	例程的实现
	内置例程实现
	有源例程实现
	SQL 例程实现
	外部例程实现
	例程实现比较
	确定要使用的例程实现


	例程用法
	使用系统定义的例程来管理数据库
	使用用户定义函数来扩展 SQL 函数支持
	使用 SQL 表函数进行审计

	用于开发例程的工具
	IBM Data Studio 例程开发支持

	可以在例程中执行的 SQL 语句
	例程中的 SQL 访问级别
	确定可以在例程中执行的 SQL 语句

	例程可移植性
	例程互操作性
	例程的性能
	例程安全性
	保护例程的安全

	包含 SQL 的例程的授权和绑定
	过程读/写表时数据冲突

	第 3 章 外部例程
	外部例程功能
	外部函数和方法功能
	外部标量函数
	外部标量函数和方法处理模型
	外部表函数
	外部表函数处理模型
	Java 表函数执行模型
	外部函数和方法的暂存区
	32 位和 64 位操作系统的暂存区

	外部例程中的 SQL
	外部例程参数样式
	PROGRAM TYPE MAIN 或 PROGRAM TYPE SUB 过程中的参数处理


	支持的例程编程语言
	用于外部例程开发的支持 API 和编程语言比较

	开发例程的性能注意事项
	例程安全性注意事项
	例程代码页注意事项
	32 位和 64 位应用程序和例程支持
	对外部例程的 32 位和 64 位支持
	64 位数据库服务器上使用 32 位库的例程的性能

	外部例程中的 XML 数据类型支持
	外部例程限制
	创建外部例程
	编写例程
	调试例程
	返回 SQL 过程的错误消息

	外部例程库和类管理
	部署外部例程库和类
	外部例程库或类文件的安全性
	解析外部例程库和类
	修改外部例程库和类文件
	备份和复原外部例程库和类文件
	外部例程库管理和性能


	第 4 章 .NET 公共语言运行时（CLR）例程
	对使用 .NET CLR 语言进行外部例程开发的支持
	用于开发 .NET CLR 例程的工具
	设计 .NET CLR 例程
	.NET CLR 例程中的 SQL 数据类型表示
	.NET CLR 例程中的参数
	返回 .NET CLR 过程的结果集
	CLR 例程的安全性和执行方式
	.NET CLR 例程限制

	创建 .NET CLR 例程
	从 DB2 命令窗口创建 .NET CLR 例程

	构建 .NET CLR 例程代码
	使用样本构建脚本来构建 .NET 公共语言运行时（CLR）例程代码
	从 DB2 命令窗口构建 .NET 公共语言运行时（CLR）例程代码
	CLR .NET 例程的编译和链接选项

	调试 .NET CLR 例程
	与 .NET CLR 例程相关的错误

	.NET CLR 例程示例
	C# .NET CLR 过程示例
	Visual Basic .NET CLR 函数示例
	Visual Basic .NET CLR 过程示例
	示例：C# .NET CLR 过程中的 XML 和 XQuery 支持
	示例：C 过程中的 XML 和 XQuery 支持
	C# .NET CLR 函数示例


	第 5 章 C 和 C++ 例程
	对使用 C 进行外部例程开发的支持
	对使用 C++ 进行外部例程开发的支持
	用于开发 C 和 C++ 例程的工具
	设计 C 和 C++ 例程
	C 和 C++ 例程开发所需的包含文件（sqludf.h）
	C 和 C++ 例程中的参数
	C 和 C++ 例程支持的参数样式
	C 和 C++ 例程中的参数 null 指示符
	参数样式 SQL C 和 C++ 过程
	参数样式 SQL C 和 C++ 函数
	在 C 和 C++ 例程中通过值或通过引用来传递参数
	C 和 C++ 过程结果集不需要参数
	作为 C 或 C++ 例程参数的 Dbinfo 结构
	作为 C 或 C++ 函数参数的暂存区
	C 和 C++ 过程的程序类型 MAIN 支持

	C 和 C++ 例程支持的 SQL 数据类型
	C 和 C++ 例程中的 SQL 数据类型处理
	将自变量传递至 C、C++、OLE 或 COBOL 例程
	C 和 C++ 例程中的图形主变量
	C++ 类型装饰
	从 C 和 C++ 过程中返回结果集

	创建 C 和 C++ 例程
	构建 C 和 C++ 例程代码
	使用样本 bldrtn 脚本来构建 C 和 C++ 例程代码
	使用样本构建脚本来构建 C 或 C++ 例程（UNIX）
	在 Windows 上构建 C/C++ 例程

	从 DB2 命令窗口构建 C 和 C++ 例程代码
	C 和 C++ 例程的编译和链接选项
	AIX C 例程的编译和链接选项
	AIX C++ 例程的编译和链接选项
	HP-UX C 例程的编译和链接选项
	HP-UX C++ 例程的编译和链接选项
	Linux C 例程的编译和链接选项
	Linux C++ 例程的编译和链接选项
	Solaris C 例程的编译和链接选项
	Solaris C++ 例程的编译和链接选项
	Windows C 和 C++ 例程的编译和链接选项

	使用配置文件来构建以 C 或 C++ 编写的嵌入式 SQL 存储过程
	使用配置文件来构建以 C 或 C++ 编写的用户定义函数（AIX）
	重建 DB2 例程共享库
	更新数据库管理器配置文件


	第 6 章 COBOL 过程
	对使用 COBOL 进行外部过程开发的支持
	COBOL 嵌入式 SQL 应用程序中的受支持 SQL 数据类型
	构建 COBOL 例程
	COBOL 例程的编译和链接选项
	AIX IBM COBOL 例程的编译和链接选项
	AIX Micro Focus COBOL 例程的编译和链接选项
	HP-UX Micro Focus COBOL 例程的编译和链接选项
	Solaris Micro Focus COBOL 例程的编译和链接选项
	Linux Micro Focus COBOL 例程的编译和链接选项
	Windows IBM COBOL 例程的编译和链接选项
	Windows Micro Focus COBOL 例程的编译和链接选项

	在 AIX 上构建 IBM COBOL 例程
	构建 UNIX Micro Focus COBOL 例程
	在 Windows 上构建 IBM COBOL 例程
	在 Windows 上构建 Micro Focus COBOL 例程


	第 7 章 Java 例程
	受支持的 Java 例程开发软件
	对 Java 例程的 JDBC 和 SQLJ 应用程序编程接口支持
	SDK for Java 例程开发的规范（UNIX）
	Java 例程驱动程序的规范
	用于开发 Java（JDBC 和 SQLJ）例程的工具
	设计 Java 例程
	Java 例程支持的 SQL 数据类型
	SQLJ 例程中的连接上下文
	Java 例程中的参数
	参数样式 JAVA 过程
	参数样式 JAVA Java 函数和方法
	DB2GENERAL 例程

	将数据类型为 ARRAY 的参数传递至 Java 例程
	返回 JDBC 过程的结果集
	返回 SQLJ 过程的结果集
	在 JDBC 应用程序和例程中接收过程结果集
	在 SQLJ 应用程序和例程中接收过程结果集
	Java 例程限制
	Java 表函数执行模型

	创建 Java 例程
	从命令行创建 Java 例程

	构建 Java 例程代码
	构建 JDBC 例程
	构建 SQL 例程
	Java（SQLJ）例程的编译和链接选项
	用于 UNIX 的 SQLJ 例程选项
	用于 Windows 的 SQLJ 例程选项


	将 Java 例程类文件部署至 DB2 数据库服务器
	数据库服务器上的 JAR 文件管理
	更新 Java 例程类

	Java（JDBC）例程示例
	示例：Java（JDBC）过程中的数组数据类型
	示例：Java（JDBC）过程中的 XML 和 XQuery 支持


	第 8 章 OLE 自动化例程设计
	创建 OLE 自动化例程
	OLE 例程对象实例和暂存区注意事项
	OLE 自动化支持的 SQL 数据类型
	使用 BASIC 和 C++ 编写的 OLE 自动化例程

	第 9 章 OLE DB 用户定义表函数
	创建 OLE DB 表 UDF
	标准行集名称
	OLE DB 支持的 SQL 数据类型

	第 10 章 调用例程
	包含 SQL 的例程的授权和绑定
	例程名称和路径
	嵌套的例程调用
	在 64 位数据库服务器上调用 32 位例程
	过程引用
	调用过程
	从应用程序或外部例程中调用过程
	从触发器或 SQL 例程调用过程
	从命令行处理器（CLP）调用过程
	从 CLI 应用程序中调用存储过程
	过程结果集


	函数引用
	函数选择
	将单值类型用作 UDF 或方法参数
	作为 UDF 参数的 LOB 值
	调用标量函数或方法
	调用用户定义的表函数


	附录 A. DB2 技术信息概述
	硬拷贝或 PDF 格式的 DB2 技术库
	订购印刷版的 DB2 书籍
	从命令行处理器显示 SQL 状态帮助
	访问不同版本的 DB2 信息中心
	在 DB2 信息中心中以您的首选语言显示主题
	更新安装在您的计算机或内部网服务器上的 DB2 信息中心
	手动更新安装在您的计算机或内部网服务器上的 DB2 信息中心
	DB2 教程
	DB2 故障诊断信息
	条款和条件

	附录 B. 声明
	索引
	［Ａ］
	［Ｂ］
	［Ｃ］
	［Ｄ］
	［Ｅ］
	［Ｆ］
	［Ｇ］
	［Ｈ］
	［Ｊ］
	［Ｋ］
	［Ｌ］
	［Ｍ］
	［Ｎ］
	［Ｐ］
	［Ｑ］
	［Ｒ］
	［Ｓ］
	［Ｔ］
	［Ｗ］
	［Ｘ］
	［Ｙ］
	［Ｚ］
	［数字］
	A
	B
	C
	D
	E
	F
	G
	H
	I
	J
	K
	L
	M
	N
	O
	P
	R
	S
	T
	U
	V
	W
	X
	［特别字符］


