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RTINS TT, MARAIN—F > DIRDFENETEE T 258B)—F 3ERR L
BNTLEZEI W, AN —F I ABIABIN —F VN ED/INT 4 —< P ARRE
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. (BRI
FAIBERL

EARBE PR EB WD) X, BULZATMED Y b OFHEFER & LT
AN T —EZRLET. BULEZANEORER. KNDFI VALUES i
NOMBRETITAXT. ZOEOLEY hOZEZFIEEY hEWWET, #
ZIE, DUFORREIE. SUM EHBEEZEMEH L T, fEEEFEXEZEaDEZR
IV EOEEHEEZFEL £,

SELECT SUM (ginstock + gonorder)

FROM inventory
WHERE description LIKE '%Bolt%'

AN T —BIE

T
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AT —BE. 1 DU EDAN T — - XTA=F—Dty hZT&IZ 1 D
DAN T — 2RI T, #IAIEX, LENGTH BI%<> SUBSTR BH%i/x
EFANT—BETY ., £z BEBATINT A—=F —1Tx69 2 EM 55 EE
BETOANT—BAREERTSIEHTEET, #EIRNY A M FROM i
72E, SQL AT — M AY MNTANERBREGHTHIUL, ETNS5THA
NI —BEZRTEEXT, DFOfI, #AAS LENGTH AT —BI%K
BRI HREZEZRLTNET,

SELECT lastname, LENGTH(Tastname)
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CREATE FUNCTION updatelInv(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
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EDXA - FAT GEERBOENEROEH 2 E) 294795 SQL AT —h Ak
T h T I L e RBEEICIE, TOBBENRNH L2 —Y—ICL5KDT VA
PAEDOFFMZRNDORICFERT S SQL AT — b A M ZFHNTHAAD I ENTE
X9, REROARTY VA XTZRERESNTOM Ry bZRT SQL KB
BEERTHILEIATEXRT, RICHTLZEHEDOBEMEEL T, RENLITORR

Ty hEHIORITHEALLZD, RELZDTEXT,

SQL FEEIE DM B K UREICHESRFMED Y A DWW T, LFOAT—F A

CREZBLTLIESIN,
* CREATE FUNCTION (SQL A B oF—. &, /31 AT—HFA2

SQL ZPAMDEEFICH. SQL REIBAKITH 7RI L SQL AT — KAk
DEFHERNBETT, T LEZZNTND SQL AT — A2 T EIZ,
DEREHEOD) A N ESRL T3, £ICEIT 5 INSERT. UPDATE. DELETE

B 1— =AM 5921213, LFOAT—F A RZ2ZRLTLIZI N,
¢ GRANT (%, Ea—, LB v 7 x—LEH) AT—FA2 b

SQL #REEO 7 7 ARROFEIL., SQL FEEZIMEONHTHIICEEL TWizith

W0 £8 A,
Bl 1: SQL ZBIBZEN L =X T —FDT7 7 ADEH

ZOREEUZ. AJI5IE deptno ICX o THRE S NH MO EMEB DIET
—HIZT7 7 EALET, audit_table EWNWDHRTOEER. BKEEOH

I 1—H— ID. mAMSNIZEOLH. EQOBERICT VXS N0

B, BROBERZ bR INE T, TOXRBEEICIE, SQL T—Y 24 H

9% INSERT AT — AV MNEENTWVWAHDT, F—7— K MODIFIES
SQL DATA ZIEEL TWVWBEZ EIHEELTLEZEI N,

CREATE FUNCTION sal_by dept (deptno CHAR(3))
RETURNS TABLE (Tastname 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
SELECT Tastname, firstname, salary
FROM employee as E
WHERE E.dept = deptno;
END

Bl 2: SQL XBKZMHH L -EZ T —YOEHOER

Z OBIEUZ updEmpNum 12 &K > TIHRE S NZMEE DFEIZ amount THRE
INZLFETEHH L, audit_table EWVWHAFIOEEER, I—F > 2N
Hlzad—H— BEINLXOLH, BLUOZTOI—HF—ITX> TERS
NEEHEDOY A THicdkLEd. FROM HiTTr—FEHAT— R A2k
(ZZTIX UPDATE AT —h A2 b)) 2289 % SELECT AT —h A2k
EHEALT, BHINZITOMEZRLET, ZORBEITIE, INSERT A
T—hAY &, T—HEHEAT— KA~ UPDATE %% 9 % SELECT
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AT—=FAYRENPREENTNSHDT, F—7— K MODIFIES SQL DATA
ZIREL TS ZEICEBLTLIES Y,

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

Bl 3: b I a ERAETSEDIMEHENS SQL KBIKOIFTHIL

IR, 2= =0 E(E0fEHE 500 HEHT )L —F > 2RO T4
EZERLTVWET,

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

Ry NI, HEEEOTANFR—LA, 77 —ARMFR—L, BIOHHRGEE
EEBHITRERINET ., BEEOMERHLANT, BEEL I— RBEREINTVWS
ZEEHDER A

EMP_LASTNAME EMP_FIRSTNAME NEWSALARY

JONES GWYNETH 90500

BAERICEUTOR S HRL I—-FNEENET,

USER TABLE ACTION TIME

MBROOKS EMPLOYEE  Update emp salary. Values: 1136 500 2003-07-24-21.01.38.459255
Bl 4: SQL KBIBDOAKCNTEL S N1TOREK

ZORIE. EEEBE S EMPNUM ICX > THRESINTWAREER DR
% amount TIRESNTWALMBETHEAL., BHEINITOILOMEZIEOH
LBANZRLET., ZOHlE. FROM HINDOT—YEEHZT— A2 &S
M9 % SELECT AT —hARZFIHLET., TOAT—HFAZFD
FROM HiNIZd 5 OLD TABLE %#f§E9d5&. UPDATE A7— kA2 bk
DY —*w N Tdhb employee XNSEDILDITT—F DR VITT T 7 INLT
531 F73, OLD TABLE OftiH DIZ FINAL TABLE ZfEfd 5 &,
employee ZZDEHITHE ITDEDREDIZT TN THNET,
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
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MODIFIES SQL DATA

NO EXTERNAL ACTION

DETERMINISTIC

BEGIN ATOMIC

RETURN
SELECT empnum, Tastname, firstname, dept, salary
FROM OLD TABLE(UPDATE employee
SET salary = salary + amount
WHERE employee.empnum = updEmpNum) ;

END

IW—FRRDZHDY =)
TOL =Yy —BIOBEKRORRBICIT I £ IR RES Y —IVMEHAEET
9, WV—J)LOHIZiE. DB2 Database for Linux, UNIX, and Windows IZf}/E@3 % %
DHHNUL, —BROMEHARENIHEE SN TSI HF—F% >N THHHDH
HOET., 70—y —BIOBEBOBEREIHEHATEL I T4 1)V« 1 25—
Tx—A, ETTZT4 )N A2 —Txz—A, BIRXY—=IRNHOET,

DB2 T—HXR—Z « Y—=N—HNDI)L—F > OFFEICHEHATEZ2 DB2 f@gnr/ o7
4N e A=Y — A —Tx—Z (GUD) V—ILIZIZRDOHEDNH D T,

+ IBM® Data Studio

DB2 T—HRXR—Z + H—=N—NDIL—F > ORFICHEHTEZS DB2 fHlEgna~x >
RfFA > —T7 2 —AZIIROHDONH D FT,

« DB2 A~ > Rfr7otwvH¥— (DB2 CLP)

WS DMD IBM V7 MUz 78RS DB2 T—FRX—Z « Y—N—HNDIL—F > D
BFHDZDDT T 7 4 1)V - V=)L ERHELET, UTRZOWVN ONDOHICIEHE
EcIN

« IBM 2 #iE—7 /Ny A —

e IBM Optim Development Studio

« IBM Rational® Application Developer
e IBM Rational Web Developer

+ IBM WebSphere® Studio

WSDONDF—T >« =AY T T T7HELE DB2 T—FRX—Z « J—)\—
NOI—F > ORFEDIZDD T T 4 J1)b - V=)L 2L £3, LLFIZZ0—4)
Il EFER A,

* DB2 Web Tools for the Eclipse Framework

W< DMND DB2 D7 4 —F v —id, OREY—fZEDY 7 b 27 TILV—F >~
EZHETEDLDICTE20DT T T 47 V=)V - Y R—KZBIMT 2701
fEHTEET. flZIE. ROBONHD XTI,

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

IBM Data Studio J\—F HFEYR—F

IBM Data Studio /. AR7—FK - 70— v —Z2ER. HE. SNV T, T2
b, BT TOATE20DMNRT NWAREEZEMEL 9, IBM Data
Studio &, IL—F > DIER T O A Z2BHMILT 27T 7 4 )L - V=)V &L £
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9, ZOHHMILIL., EAD CREATE A7 — A2 hOARL, DB2 H—/\N—TDZA
K7—=R 70 =2y —DBEBLNA A M—IVICBET 5 MIchE0 5 %
MFBZERL, AR —R - 7O =2y =00y VIERZENITSH I EICX
DERBINET, 61, BE2AXRVL—FT 42T« ATALATHELEA RN —
RO —vy—%, OY—N—-FXL—F 427« DATLTHETEE
ER

IBM Data Studio &, R FEETR— T T 74 ) - 7TV r— a3
TY, INEFEALT, UTOY AV EETTHIENTEET,

e HHDODA LY —FR - 70— v —Z2ERT 5,

e O—NIBILARXYE—F DB2 H—N—TAF7—R - 703 — v —Z2{ERT
60

o MMEOARY—R - 703 —Y v —Z22HLU THEHERKRT 2,

c AVAR—NEINEART =K - TOS =V v —OF A ET Ny T %75,

IBM Data Studio Tl. 7OP 7 FOEEEZEHTLIENTEET, TITN
@ IBM Data Studio 7Oz %7 hld. DB2 for z0S Y —N\—7/2 EDREDT—4
R—=ANOEHREREFELET, 51T, T —IRXR—A LA N7 —R - JOs—
Py —DY Ty NERRTLEDDT IV —EERTHIENTEET, Hill
FI3BEFD Data Studio 7O P =7 FZEHSHEIR. TO4H, AF—<. F

B, /21331 273> ID ( DB2 for z/0S B —N\—DE) ITHEDONWTA KT —
R 70— %—2FRTHEDIC, ANT—R - 7O =y =274 07—
EMNTBHTENTEET,

IBM Data Studioll DWTFHL<IZ, IDM A>T A—2a2 - 24—
[http://publib.boulder.ibm.com/infocenter/idm/v2r2/index.jspie ZHR L T < 72X WA,

W—FVATRITTES SQL AT—brA2 b

JV—F 2T SQL AT — A RZEEICETTELNE D NI, FRFEHEICS
T, BEORHREENEZSNDEMEINOFRMBICE>THRED ET, 2ZL. L
—F > TEED SQL AT — KA N2ETT S EIFMRETT,

AT —=RAZ I —F 2R NHTHE, TOAT—MAZ FOFRZ SQL T
—5 T IEA - LRXJUVNIRDIEDRKREVIZDICAERD ET,

s UFDRIZHDHBAT—FMAED SQL 7—% - 77X - L)L,

o —F CDIERFFICIRES N, IV—F>D SQL 7—4% - 77 tA - LX),

B ZIE, CALL AT —hFA> D SQL T—% « 77t A « L X)L CONTAINS
SQL T9Y., L2 L. READS SQL DATA &L CTEHEINZAKRY—R - 7O —
Py —DIERHEINS E, CALL AT — A NOERR SQL 7—4% - 7 Ut
Z + LX)LIE READS SQL DATA IZ720 F7,

PUF@ZEIZ., SQL PL AT — A R ED, YR—FINTWVWDHTXRTD
SQL A7 —hA > hE2—ET/RL, DI —FNTH SQL AT—hA &
FITTELMEIMERLTNET, RIDHNIC—ETRINTNSHED SQL A
T—hARNDEES, TOAT— AL NEN—F 2 TEITTEDNE DN,
ZTORITHES ZFNT X TRLUTWET, B#AIE. AT —FAL NEHEITTE DK
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IND SQL 77t A « LRV ERLTWET, BEICHICIE RN, Eo
SQL A7 — kA2 b, FHHBIUCEHHOM DL TEITTEET,

K IN—F>HNTETTED SQL XT7— R~ A2k

aAVUNT VR s ALy AN
SQL (A1) |SQL (1 It V) AT as—P vy IR D

SQL AF5—hFA |AF—FAV ATF—bFAVE —NOEITARE Y | MBI DEST [SQL 5—% - 7

vk (1) THEITHE (2) THEITHE 71 R 7 7 IV A LN

ALLOCATE X X X MODIFIES SQL

CURSOR DATA

ALTER X X MODIFIES SQL

{BUFFERPOOL, DATA

DATABASE

PARTITION

GROUP,

FUNCTION,

METHOD,

NICKNAME,

PROCEDURE,

SEQUENCE,

SERVER, TABLE,

TABLESPACE,

TYPE, USER

MAPPING,

VIEW}

ASSOCIATE X

LOCATORS

AUDIT X X MODIFIES SQL
DATA

BEGIN DECLARE X X NO SQL(3)

SECTION

CALL X X X X READS SQL
DATA

CASE X X CONTAINS SQL

CLOSE X X X READS SQL
DATA

COMMENT ON |X X X MODIFIES SQL
DATA

COMMIT X(6) X(6) MODIFIES SQL
DATA

a2 )X >R X X X X CONTAINS SQL

SQL

CONNECT(2)
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K5 N—FNTEFTTES SQL XT7— X2~ (#25)

SQL A5 —hF A
vk

aAVUNI VR
SQL (A2 %1))
AF—b AV b
(1) THEiFlfE

aAUNI VR
SQL ({1 )
AF—b AV
(2) THEITHE

o —Tv
—NOFEITHHET
71V

SRERBIEIN D LT
wRET 7 1V

DEERAKIR D
SQL ¥—% -7
A LNV

CREATE {ALIAS,
BUFFERPOOL,
DATABASE
PARTITION
GROUP,
DISTINCT TYPE,
EVENT
MONITOR,
FUNCTION,
FUNCTION
MAPPING,
GLOBAL
TEMPORARY
TABLE(11),
INDEX(11),
INDEX
EXTENSION,
METHOD,
NICKNAME,
PROCEDURE,
SCHEMA,
SEQUENCE,
SERVER,
TABLE(11),
TABLESPACE,
TRANSFORM,
TRIGGER, TYPE,
TYPE MAPPING,
USER MAPPING,
VIEW(11),
WRAPPER }

X(8)

X

MODIFIES SQL
DATA

DECLARE
CURSOR

NO SQL(3)

DECLARE
TEMPORARY
TABLE

MODIFIES SQL
DATA

DELETE

MODIFIES SQL
DATA

DESCRIBE(9)

READS SQL
DATA

DISCONNECT(4)

DROP

X(8)

MODIFIES SQL
DATA
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K5 IN—FONTEFTES SQL XT7— X2~ (#25)

AT R YAy IV N
SQL (A )¥A)V) [SQL (1 T4 ) [T os —T % DRI O

SQL AF—hFA |AF—bAVL | AF—bAVL | —HNOEGTWHET |SMBRBNOEST [SQL T—% - 7

vk (1) THEITWRE | (2) THERITEE 71 WHET 7 1V ZEA - LRV

END DECLARE X X NO SQL(3)

SECTION

EXECUTE X X X CONTAINS
SQL(5)

EXECUTE X X X CONTAINS

IMMEDIATE SQL(5)

EXPLAIN X X X MODIFIES SQL
DATA

FETCH X X X READS SQL
DATA

FREE LOCATOR X X CONTAINS SQL

FLUSH EVENT X X MODIFIES SQL

MONITOR DATA

FLUSH X X MODIFIES SQL

PACKAGE DATA

CACHE

FOR X X READS SQL
DATA

FREE LOCATOR |X X X CONTAINS SQL

GET X X READS SQL

DIAGNOSTICS 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 READS SQL
DATA(7)

PREPARE X X X CONTAINS SQL

REFRESH TABLE X X MODIFIES SQL

DATA

RELEASE(4)
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K5 N—FNTEFTTES SQL XT7— X2~ (#25)

ANV R aUNY VR
SQL (A1) |SQL (f It V) |/ Tay—oy DAY 3541191540

SQL A5 —bFRA |AF—bFAVbE | AF—FAVE | —HNOEFWGET | FEBEBNDFESF |SQL T—% - 7

vk (1) THEITHE (2) THEITHE 71 whe7 7 1V 7R - LNV

RELEASE X X X MODIFIES SQL

SAVEPOINT DATA

RENAME TABLE X X MODIFIES SQL
DATA

RENAME X X MODIFIES SQL

TABLESPACE DATA

REPEAT X X CONTAINS SQL

RESIGNAL X MODIFIES SQL
DATA

RETURN X CONTAINS SQL

REVOKE X X MODIFIES SQL
DATA

ROLLBACK(6) X X

ROLLBACK TO |X X X MODIFIES SQL

SAVEPOINT DATA

SAVEPOINT X MODIFIES SQL
DATA

SELECT A5 — bk |X X X READS SQL

A2k DATA

SELECT INTO X X(10) X(10) READS SQL
DATA(7)

SET

CONNECTION(4)

SET INTEGRITY X MODIFIES SQL
DATA

SET ¥kl o2 X X X X CONTAINS SQL

5__

SET A% X X CONTAINS SQL

SIGNAL X X MODIFIES SQL
DATA

TRANSFER X X MODIFIES SQL

OWNERSHIP DATA

TRUNCATE X X MODIFIES SQL
DATA

UPDATE X X X MODIFIES SQL
DATA

VALUES INTO |X X X READS SQL
DATA

WHENEVER X X NO SQL(3)

WHILE X X

i
NS}
1
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10.
11.

a8 2R SQL (A28 J)) AT —RA> RE, SQL YO —T % —,
SQL Bd%k. RUH—DOKRKEL T, FLEFAYR7OCDAT—MA &
LTHERTSZENTEET,

2T 2R SQL (f > T4 2) AT—hFA NI, SQL B, SQL AV v
R, BEOAMNIH—DOAREKELT, FEEAY > RT7OCODAT—RA NE
LTHERTAZENTEET,

NO SQL #7323 >Tld SQL AT —hF AL MEIFETERNI EZ2BFRITR
LTWETH, EITAREEAT— A MIFIRESNER A

BHEMAT— A NI, EQON—F FEFaA>TFAMTHIFIINER
AJO

ZORIIE, BT NDAT— A NS TI_RED £9, EXECUTE AT
—RADRNHEEIND AT =AY NI, BRBEED SQL 771 A - L
NIVDALTFARNTHEAIND AT — AL N TRITFNUIRD ER A, filx
1. SQL 77t X « LX)l READS SQL DATA MEXRGE., AT — KA
N INSERT. UPDATE. %7213 DELETE IZ9 52 &ENTEEH A,

TO SAVEPOINT HiZ#5E L72\y COMMIT A5 —h A2 hBIN
ROLLBACK A7 —hARZZARNY—R - 7O =y —THHATEET,
L. AR —R - 70 =y =7 U= a S EEZEFOH N
85, X3 7TV 5= a 5O A NINIEZANY =R - TO =
Y —IEOH L 20 L CTHBEMICIEOCH I NS GEICB0 Y., MU H—. B
B, AV R, ¥FE2B378Iw Y -T2 R e ATF—M A FNRARNT—
R« 70 =23y —ADNERHLF -2l EN28E. EEEMND
COMMIT ZF7z13 ROLLBACK 3iFrlS1EH A

SQL 77t A « LX)l READS SQL DATA ME#753E. SQL T—F AH A
T — KA ~% SELECT INTO A7 —hFA > MNMZHABIAALD, OPEN AT —
FADMZESTEBHREINDI T —VIITHAAD I EIZTEE A,

SQL 7O —I ¥ =0T TE5D13. Ril. £, BELURE 2 —HD CREATE
BELW DROP AT — A2 NEZITFTY,

DESCRIBE SQL A7 — kA > hOKEIE, CLP DESCRIBE O< > R &IidE-
TWET,

ZIUIHAIAA SQL I—F > TOATFR—FINTWVET,
SQL 7O —I ¥ —NTZRINDELE. AT — F A2 FOETIZEFHIZDH
TAET,

I5—

. BHIOFITIRES N SQL A5 — R A X A, feEahr
SQL =% « 77t A+ LRVDIN—F >N TEITAREN ESMERLET, AT
—hAYRRZDF =% - TIEZ - LANVEBATWEHEIIN—F > &FTT
5L, IT—PRINET,

* NO SQL 7—% « 77t A « LRI TERINIZI—F >NTEITAIHE SQL A

T— R A2 MO EIN/Z5HE. SQLSTATE 38001 MR I E T,

s MOEFICTFANOHE, BEDILTFTFARTHR—FINTWARL SQL

AT —FMA I ®H S E SQLSTATE 38003 NREINET,
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e CONTAINS SQL I T7FARNTHFAI SN TWARWMED SQL A7 — KA MZ

DIWTIE, SQLSTATE 38004 MRE X7,

e READS SQL DATA 1> 75 F A M TId. SQLSTATE 38002 MRERINE T,

s SQL JL—F > DERIFIZ, SQL T—% - 77t Z « LN LB NWAT—
MAZ NIN®H B E. SQLSTATE 42985 MEINET,

IV—=F>D SQL 7Vt RX - LX)
JV—F M SQL AT — A REETTELESGVIE, L—F>D SQL 7/t
A LN ES THRESNE T, IL—F>D SQL 77 A - LNIVE, BED
A A TDIN—F > TRRFRISNDM, T —F L 2EFKT S CREATE A 7—
MAS POFRTEDL D RHIRNIRICIEESNDD, EWVWD 2 DOEEITI-

TRESNET,

SQL 77X - LXIJUNEKRDEBDTT,
+ NO SQL

+ CONTAINS SQL

« READS SQL

« MODIFIES SQL

IO SQL 7V EZ - LRNIVOHiZFHL T, 7—FIRX—R - XX =TI v —INEE
WCAT—MAUREEFTL, HEONT =X AEHBIZDDAT— A2 MME

i&%j—:‘__g/\‘__x . 7?\“:‘)‘\"%6:*7\%{#[/353—0

BN —F>DFT7H#)V b SQL 77 A « LNJVERK SQL 727 A - LA

URITRENTNET,

X6 N—F>DF 74k SQL 77X « LNIVERK SOL 771X - L)L

W—F - 514

FI7#)VE SQL 77t - L)V

FEnBmAk SQL 77X - LK
1%

SQL YOI —T v —

MODIFIES SQL DATA

MODIFIES SQL DATA

SQL Bk (A7 —B%0) READS SQL DATA

READS SQL DATA

SQL BE% (EKBI%

READS SQL DATA

MODIFIES SQL DATA

neErroy—y —

MODIFIES SQL DATA

MODIFIES SQL DATA

SRR % (A H1 T —BE%D READS SQL DATA

READS SQL DATA

SLERBE %L (RBIED

READS SQL DATA

READS SQL DATA

W—F NEEDINT +—< 2 AZFHMH T HDIE, J—F > CREATE A7 — KA
> RCEBREN (B%h73) SQL 77 AfHiZiEE LZBE T,

JV—F > @D CREATE AT — KA ML T, ROBEFENHD T,
* READS SQL DATA ZHIRMICIEE T 24HG. IV—F > HNODED SQL AT — b

A IBT—FEEETLHIENTEEE A,

« CONTAINS SQL DATA ZHIRINIZIRET A5G, I—F 2 HNOED SQL AT
—hAZ IO T—FEEBLED, T—FeGmARo70THIENTEER

AJO
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46

+ NO SQL ZHI/RMICIRET 25, IL—F D NICEITAEE SQL AT — K A >k
2EOTIERD EH A,

W—FTRITTES SQAL RT— M A Y MDRE

W—F>HNTELSD SQL AT —hAD NEFETTEEITA, §XTOD SQL AT—
MAL REEFTEZDTTEDDERA. L—FOHNTEHED SQL AF—h X
CREBEFTEZNEIDL. VW—F 01T, W—F DAL TIUAT—
I I—FUIHEEINZRK SQL 778 A - LX), NW—F L OEHEEBX
OIENH LRIORHEIC K > TIRED £

N—F>&A TR T BEIT, V—F>HNTEDLD7 SQL AT—h A
NEEITTEDINEZRELTBITRE. BIIDBIN—F DL TEA L TIRA T
— 2 a VEMEICEFLLBIRTEET,

JV—F >HNTIEFIZ SQL AT — M A2 N EFETT 212, LUT ORITE SR M2 Wiz
THENRH D ET,
c V—F>D SQL 7YV EA + LRIV, ZDORED SQL AT — b A2 NDELT
ZEFRIL TW AR 5720,
- J—=F>D SQL 7t - LN)F, TDI—F > H®D CREATE A7 — h
A hTHRESINET,
- I—=F>DFATIL>TIE, HAR—FEINHBW SQL 7V A - LXI)VIRSD
DET, FTRROFKFEEZSHRL TILZI N,
s W—FUEHRHIL. TD SQL AT —hMAL NEETTDOICNERFHEEL -
TR 5720,
- PER—=FINTNSEE SQL AT — b A2 NEETT DDIHELEHEL,
[SQL U 77 L > A ICR#I N TWET,
s INSDSMNT, FOZAT— A Y FOEFTEFHIBRL TV HOHFIEENTL N,
- KED SQL A7 — M A2 MNEAOHKIFEHEDY X MZDOWTIE. SQL U7
LAl ZBRLTIZIN,

V—F DNTETTESL—HEOD SQL A7 —h A2 MZIE, LTFO#KIKFEHEICELS
HIRRNH D ET, NS OHFFEEIIFIC, FEDIN—F > - 1 TI2ED SQL
TIORA - LRIVERETEDNEHET2HDTY,

o H\ERBE%UE MODIFIES SQL DATA 77t X « LRI THRETETEH A,

o MUN—MEENHEINZMNE T O —2 v —Id MODIFIES SQL DATA 77t
A LN THETEE A,

BEDIN—F > TED SQL AT— A2 M2FERNHEEZ0Z2HT35I121E,. AR

DEHITLET,

1. V—F>® SQL 77t - LX)V ZHRd 5, BBEFEOIN—F > DEEIT. €D
W—F > OVEREFICE ] S 4/2 CREATE AT — b A2 FERHNTLIZE 0,
NO SQL. CONTAINS SQL. READS SQL DATA. MODIFIES SQL DATA D\
TNMND SQL 77 A - LXRIVEIA, DDL THI/RIICEFR S N TS iJREM:
MBHOET, T LEHNHRNIIEESNTOWREWESIE., TDII—F>DF
7 4 )V MEDNEEERICHEH S N X,

« SQL YO —T v —D¥AE. 77 4)0 MMI MODIFIES SQL DATA T9,
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* SQL BH% D&, 77+ )V Mid MODIFIES SQL DATA T4,
e AT O —Y v —DHAE. T 7 4)V MME MODIFIES SQL DATA T,
o SRR DYE. T 7 4L Mid READS SQL DATA T9Y,
2. DV—F>NTIHEITTES SQL AT —hAZ KM ONEYIHNOERESIRT
%, %% 95D SQL AT — hAZ REARITHRNTHDOIF T ZE 0,
3. BEDHATDOIN—F A>T VAT —2a > TED SQL AT— KAk
MY R—REINTNENEIDEHERT 5,
4, AT—MAL NEFETTHOITHER SQL 772X « LRIV, ZDIV—F >
D SQL YU EA - LR)IVE—HTEHINEDI NIRRT S,
5. A EOEESCHEEZ L<SHHA. TD SQL AT — KA 2 NOFETICEL THIZ
HIFFEEN 2N 2 MERT 5,
Z®D SQL AT —RFA Y NI —F >NTETAETH D I EDRI N, I—F >
D SQL YA+ LXMW —F NTZEDAT— M A NEETT D000
R4 EHZ L, ZOMOT R TORHERENH SN THWIUL, D SQL AT
—RhARNEZEDIN—F NS IERICEITTEET,

IV—F > DHEMH
W—F > OBMHEZ, VW—F > &2T7 704 THLEEORHIDIEER/LET. ¥
WPEE, ARV —F 4 27 « AT LOHEMNE, 5251 ABRBOHEMME, V7 b
7 OEBEE, WOH LA DY =T 2 — ADOERER EOERK E, IV—F > HNT
FEITEIND SQL AT — M A FOYR— NOEHER EDMDIN—F > DA > 7
AT —2a  OBERTHKINET,

W—F 22T 7014 THREEIN—F NI NZRENERS ST L—
F o OBMEEIISLEARRTT, —fRIC, AXRL—FT 4 27 « AT LR, 51
13%4FE DB2 T — A RX—AMPFBINLT ¢ > a D DB2 JL—F > OBHEMEILE
<IBHOTWET., BLADEEDPDEL DA ZR/MET 272010, IL—F > %
BAFE S 2 RATICBHEMEICE T HIBEMN R MBEICDONVWTEER T 5 2 ENER T,

DLFOREYZIZiE, W—F > OBENEZFHIRTE 2 ERAICEEL ZIEHRNE N
TWET,

« HiR— K~ X% DB2 Database for Linux, UNIX, and Windows L7 « > 3 >
s YR—bSINBWEBLVINAT— VT TLT

c V=FCHNTHETTES SQL AT—hFAZ K

o I—F VIZET B HilHFEIH

c JV—FroF7oA

W=FoDA U HZ—=FRSEVT 14—
IFEIERYATERED, SFIFLTOTIIT AT IUA T a B
FHTDIN—F DA 2 —FXITEY T4 —IZLD., N—F L ET—FRX—=A -
AT LAOEGHIMEZBL CTHAAEOEWEY 2 —IVIZhD ZENTEET, O
—R-EVaI)E ZEOTOTIX—ICEoTA > TIUALEINDE I ENE
<, v rnTho7arsx—n2"xn7ar S5 AS5EmEEMIcL Tnsr—
AP0 ERA, £, HERFHEZERL, AEIANZHHTDITE. T
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ZLRDI—REZHMHATEIENEELNWEEAET, 2O L RMEZREZ
T.DB2 DIV—F> AT FTANITIVFv—Id. BERIN—F> A5 —FX
T T4 —EYR—bFTBLDICKIFINTNET,

W—F>DA 27 —FAXRTE) T4 —OREHIT. SEZIERY1ITBLNT 7Y
A>TF—=2 a3 DII—F &, TOMDI—F >noBNEH/ZL T —AL A
ZRUTIEOCHT ENWDEEETT ., DB2 ODIL—F id. AROHETA >4 —F
RITEY T —Zigt L FT,

e 1 DOTOTTLZHEDIIAT > T TV r—a s, Jlaoror s

L©EETA > TIA P LEN—F 2 IERHT ZENTELT,

- BlIZE. COZIA4T7 7T =23 5, NET £@SET Y1
I I—F BT ZENTEET,

e N—F DI TRON—F DA TIUA T —a  EEICERELS. 1 DO

W—F oMERIDIN—F T ZENTEET,

- Bz, Java 7O =T v — (1 DOYALTDIV—F ) 1d. SQL AHhTF—
B (AT IAT—2 3 VEEORLRDINDY A TDI—F ) 2
TIENTEET,

e 1 DOFARL—F 42T + ATFALEDOTF—HIR—=Z « —)N—IMER L7z —

Fo&, OFRL—T 4 27« AT LA LETEFTTS DB2 V7147 > b5

LR ET,

BHEOBEEEMFICADERESIEIERYA TOI—F 2 NHD., TNENDA1 7
VAT —=2a ODhHESIEIETT, W—F DI TEAL T IAT—
a COERICES T, LiLDFIHZE EDREEEMETELZNDNRELLEHHDE
T, I—F 3HEANIC, oy Eh TIULT B0 NETFETT., 0
FEEIERATIULX, SQL ZILRL. 77U r—3 a > OGS RFHEERZWEL .
BEICE-o TRy 7 —2a O 74— A% EIELZENTEET,

IW—=F 2 DINTH—T VR
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W—F > DINT +—< AL RBRERICL2FELZITET, Judid, V—F
SDIATBIOA > TIATF— 3>, I—F2HD SQL AT— KA h®D
B, V—F >HNOD SQL OEMIDESWN., I—F UITHTBH/8T7 A= —DH.
W—F>DA T IVAT—ailBiFsary oA V—F>HNOLT
— s EMEENE T, - =lFLELIE, TS —2 a3 DN T =<
A ESIEEHEDIN—F A2 TUALNTEHIEEZRRIZD, —F D
INT = AZRAKRICTIER TSI EIFEETT,

DFDEIZ. W—F>DINT 5= AHEEGZ 5 RZERDNS DD
WEZRL, TNENOERKEEEFT LI EICI>TU—F DN T —X A%
M EIR/DHECONWTOHRBIEEZRLTWET., BEDI—F > - Y1 TITE
BEEZDNT 37— ABROFMICONWTIE, TOBEDI—F> - ¥4 TD
NI =X ABELRFa—Z 2T DREY 7 EZRBLTLIEZEI N,
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K7 NTF—XADEBEFHEBILON—F > D/NT 3 —X > X DHEIEHEIE
T F— 2V ADEEFIH INT F—< 2 ADHERRIA

N—F > 4T Tai—Tvy—, B AV YR

e T —Ty—, B, BXUORAYy RIZTEIER
HTHHASIN, SEIEREATSREINET, T
NEITITHWEE LOBENRD D720, XT 4+ —X VA%
BT 2 2 SR TT,

o —fRIZ, O Yy —IdBKEL TEIERTZ %Y

BMHY EEZ, T =Yy —NAhT—lERTYE

BEWMBT Y ORZERTHE), THUL> TN T *

=X ADNDOITMIMET S ENHVET, Ly

L. ZN5OFMIT—KIC SQL Oy 721 2T A

DRI BN SQL EHMILT A I EICkoT

BoNET,

o BHBHELEMES - —ER/EKTIE. AV Ty
F/Xy RZFHAL T, BAOFHLURFICHEE SN
LEEZRETEET. THITNE ZN5OMEIZLE
DI LTHEATZ ZENTEXT.

N—=F DA TIAT—=2a: YATLERERF
aA—Y—ER

s HEOOT Y I DEE. MHBABIN—F /N7 +—
ROATERBENTHD., TORIENTNSHDIT
AT LAEFEN—F > TT, I, TS50 —F >
BA—Y—EFEN—F LTI - T
2 EEEREBRERDMNSTT,

o A—H—EFF)IN—F I @YICa—RINTH
D, RAN - TI0F4 A2 THWBDTHAL,
BWNT 3 —~XY U ATETTEET,

WVW—F DA TIVATF— 3 SQL /13508
—F DA TIAF—2 a3

SQL JV—F i3SI —F > K0 bR TT, o
725, SQL JL—F d DB2 T—HRX—Z « H—/N—
WL THEETINDNSTT,

e SQL 7OI—Y v —id—MRIZ, mEMICEZE OIS
O =23y —X0DHNT 54— AENTNWET,

o Hiffilznyy DA, SQL BEON T+ —< A
1. ORI D/INT #—< > A ERIREIZRD
£7,

o HETINIVZXLBIUOARNY V7B ED
SQL ZIFEAENRELELBEWEROY w7 DHE. C
BREDKL DT T I TEETRLlR LANR
—F > EFAT5HNMY T, 2875 SQL Uik
— EANDIRGENDIZNNS T,

o YR—bENDHEIN—F> - TOarySI LT E5iE

TalDI4—Frv— NT+—AEET) DI
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INT F—X U ADHERR

%%w FoDOALTIATF—= 307075

(]
B

22T

o ARV —F > DA > TUAT— 3 L 2RINT DR
WCEETRENTF =X ADT 4 —F ¥ —DEIRIC
DNTIEINBIL—F > API £ 7075 I T FFEDL
BESHBLTIEI N,

« Java (JDBC BLU SQLJ API)

- ATRY—FEENIEFEICKEWN Java )V—F > E1ERK
T 551, FENCED NOT THREADSAFE fi% &
i?é@#mﬁfTOﬁE?éX%U — Rk
FJ75 Java )L —F > Tld, FENCED THREADSAFE
fiEfHETEET,

—]EMEDTMEMBMEJwaW F O L D
BE,. DB2 13, N—F &2 +RIEFTTEDIRES
D Java E—T D, AL v R{LEN/z Java
fenced E— RO 7Ot AZBIRL LHELFT, M
HOZObATKEOE—T2HEET DI —F %
DEETEIRnE, XILF ALy RMEE 7z Java
db2fmp YHOYE AT Java E—TRB LT —NFHAET
HAlHetENH D £9, KHRAYIZ. FENCED
THREADSAFE )L —F 213, %D IvM 23T
L0, BWRT7 43— ANEENET,

e C BXUY C++

- R, C BEXYX C++ NW—F DN TH—<T A
1. ZOMONTN—F > D1 > TIATF— 3
CEODBENTED, SQL I—F > EFRETT.

- W C BRY C++ N—F 2 EFTTHITE. £
NH5MN 32 By D DB2 A > AY AT OA
INBHHAEIITIT R Ev s Tr—<y FTaN
4L, 64 Ev F® DB2 { > AX AT 704
INBHHEEITIE 64 Ev b - T —<Tw FTON
AT BHRHERH D ET,

« COBOL

- —#%IZ. COBOL DO/NT #—< > AH+4TI N,
N—F>DA T I A>F—33>&LT COBOL
BRI N TWER A

IV—F D SQL AT —h A2 ~D¥

o JV—F ITIIEED SQL AT —h A FREENTW

ZRHERHVET, TS5 LARNE, L—F UIERHL
DF—=IN=~Ny RO/)NT =< A « A MHRPK
<RV ET,

s BROT—IRN—ZAWazTn, PRGREZUBEL,

WL 7=2T—5 0P Tty hERENICET LD 720
i, —=FOhTIICRBEOOY Y 7T
T, I TOOYy OflELTIE, BT —
5 eRAZT, BIUBEHET—Y OB ENLEET
HRBEREHNH D ET, AMOEN SQL UHITT
—HFR—=Z « F—=N\—ETirbi, RO LANziEd»
BOT—F Rty NUARINER .
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K7 NTF = ADEZEEFEFHEBININ—F>D/INT 4 —< > XADMRFIA ()

NI F— U ADZEHIE

INT F—X 2V ADHERRI

IV—F 2 HND SQL AT —h A ~NDOBEMS

N—F VIEWICEMRIRAZHMAAALT, TN
—Z e =N—DAFY—=BLWINT =< > 2D
REZTDICENLTIEHTESLDICT DI, B
HIETT,
SQL AT —MAY IEMTED ZLELRLRNT
<7EEWn,

IV—F > NDE F 721388 SQL FEfT
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SQL #MHT2EEIC. TN LOEVEHD EH
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— & —DEREICE T BN ER S NE T,
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BTA0ENHVET,
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9 &, DB2 [FHIT 14 XFA MY > & NULL #1k
Faxry NT—URHTELET,

I—F KT BI85 A—& —DOHIHHL

W—F KT BANINT A=Y —2FI0IET %
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H—OE, TN ZDNNy 77 =T, Mh&
WNY 77 —F72132ED)Ny T 7 — &) —F ITET
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EUBRWEET, BREEAAL TZI 0N,
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Tar—Ty —RTHERE Y SO

c N=F UL TRENZ MR Y bOKZHSED
EIN=F DT =R AZMLESESZENT
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N—=F Lo TRENS MR LY DY A X

s N—F UL TREND KR LY b T &I, #RE
EFETHHERCL > T, RENLABLUORSNAT
HeTERRTF 7405 ) T7FHK21CL TS
Vo RERT—F OFIEIZMTERT 2 L3 HENT
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LR H D T,

N—F>NOT2y 7 OEHE

s 7T U—va EREMRIC, W—F DN TF =
26, A 2 TVARIRRTH2T7IVT) XLIZEL S
THIRSND ZERHVFET, —F o &2707 53
SUTHRITIEITESRORHTHLLOICL, —
RICHIREINTNWEA—FT 4 2 TDRAS - T30 5
4 AZETEDROMEHTZELIITLTIESI N,

e SQL Z/#TL. FIRE/RIR D & Z Hffi/s 7+ —AICL
TLEEWN, ZHUIE< DS, CASE AT — KA
FORHDIZ CASE XZEMEALZD, #HED SQL A
FT—hA> K% CASE REZAA v FELTHATSH
—DAT—KMAYNIM/NLZDT BT &L > TT
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K7 NTF = ADEZEEFEFHEBININ—F>D/INT 4 —< > XADMRFIA ()

INT =RV ADEEHE INT * — 2 ADHEREHT
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NOT FENCED JV—F > Z&{ERT 51213, HrERHERR
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13720 F£8 A,

e NOT FENCED )l —F > OEFHICEER TNFEAET S
B, —F M NO SQL ELTHEHEIN TS &,
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fFLET, LML, NO SQL ELTEERINTNAWN
N—F > DHEE, T—IR—Z » I2—T v —l35m]
LE9.
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HOET,

2 E IL—Fools 53



K7 NTF = ADEFEBFHEBININ—F > D/INT 4 —< > XADWRFIA ()

NI F— 2V ADZEEIE

INT F—X U ADHERR
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FENCED HiD#EE)

FENCED THREADSAFE i i Ji%

* FENCED THREADSAFE ffi C{ERRk S 1 7z)L—F 213,
FOMDI—F > LR T ATEITLET., BR
FIZIE. Java DISADIL—F 2 idd 2 ot A & HH
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CEWRHEELE, RO —FEEHLET. 205
#ick D, Java JL—F E. MMOSETERSTNZ,
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DB Z{fMf 3 %)L —F > THREADSAFE & L TRE
TEEH A,

e NOT FENCED Jl—F > 1& THREADSAFE T7Zzihid
720 EFH A, JV—F % NOT FENCED NOT
THREADSAFE &L TEETHZEIITEEHA
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(C) ZHTZEIZLD, Java BLXU C D
THREADSAFE 7Otv A SR TEET,
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FENCED HiD#EE)
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FRINET,
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SQL. CONTAINS SQL. READS SQL DATA. MODIFIES
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« KL XIVD SQL 7 U AHTHER S Nz —F 13,
mLNJVD SQL 7 A TIER S NI —F > KD
HNT =X AENTVWET, T0EDH. BHIE
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HHTELN ML TH T EMRYTY, ZTORHFBMERKIIL T, T—FXR—2
RENTHERILV—F 2255127 E2DENHICEL THakEmzesz b
TOWEMTAS L DI, BEY > 7 DFED b Ey 7SRV —F > Okl 2
FETHIENTEET,

NEIWV—=F> D74 —F+v—
NN —F %, — I —F >« T4 —F v —DORZEDOTR—F, XN
SQL JL—F > THR—KFINLZWVEMT 4 —F v —OHYHR—hERHELET, DI
DT 4 —Fv—Id, NI —F CEEBFEOHDTT,

F—=IR—=ZADIRICEHET ST 7. T—%. BEXUOTTUr— a0y

2R HNBIV—F NE. T R—ZAEEKOIBICHEFET DT -y EE 771
W77 BALTENS ZHIETHZENTEET, T—IRXR—ZADINIBITH
B3257 70— a 20T &b TEET, HlzIE. 7—%. 77
M. TR T TV =23 NTF—IR=Z - =N=DT 7 1)L+ T &
FTLARNRHHATEDL XY NV NICHEET DT ENHD T,

SEIEBINEN—F DT A—=F—« A+ F T ary

TSIV EEBTONBIL—F DA > TUAT—2 3 Uik, /ST A
— = e A AINDBREFEHTHZ LK TITD ZENTEET, #R
L7075 7EED, WhTDINTA—F— « AFAIINDEET D
BTH, K. BRVGEELET, —BDONTA—F— « ZF 1)V, I—
FoeOYy INTEILDUEEEDSH S, dbinfo i E WO REERNOIL—F
CEDHDEMT = R=ABL VI —F > O TN T 1 —IEHRDOBIZTEL
EYHR—MLET,

A2 Ty F Ny Redifl UZRBIOIEBIE DOIEUH U E TOIREO LR
AR L —T — @ FEBEEIL. Oty MIHd 2K EIORIEIEOH L ETOIkR
BOREFEOYR—F2RELET., ZUI. X7 Ty F /Ny REFEIN DM
WEEREHAL CIThbNET, U, ENEZEITERE. Ny 77 —0HH
ftEnoszaly 70wty 87w 7 a2 E T 5O IZBNTHE
T,

MU & A TME OIVEBIR DIF T U 23509 %
L —T —ERBAET, oty MOH L TEREFOHENET., Tn
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TNORRH LT, BKO Dy 7 N TSRARRRIFOH LY 1 7 OE T
ENFET. HIAR HHBEKROERYOFNHL, T—F D7 = v FIFUH
L. BEUEAMIFOH UICBE L TRHIBIFO LY 1 TREFEEL T, PN
HLY1 73 FFEODOYy 7 2REDOIF LY 1 7ICBEM T2 2 &7
TEHDHENTT,

SEBMEAY Y DT 4 —F ¥ —

SERBEE B KUSMBA Y v Bid, ANT = DRED Y b THEIAFERH ENT
HAEDE Y b EERT S REOH 2BEEICH L THR— M 2Rt L £7,

B E A Y RO T 4 —F v —IZDONTISHIZFETHEHAIE. UFDOREY
JEZRLTIEI N,

o | DB A N T —BEEk |

o [OR=2D DEBAN T —BIBLIAY v ROUFET )L |

o M1 RX=>0 DEEEEY |

s I RXR=20 ANVEEBEBOUHEET IV |

« [3R=20 TJava OEBRETETIV |

o [AR=0 TR EAY Yy ROAZ T v F /Sy Ri |

s BR=VD IR EYR - AXRXVL—FT 427+ PATLBEL 64 Ev b - AN
[L—F4 >V - S AFLATOAZ S5y F/)Ny R

INS5DT 4 —F ¥ —3/NBEAEE AV Y RICEBFDOHDTH D, SQL BB LN
SQL AV v RiIZIFUTIEE 0 R A,

NERR h S5 —BAEK
WA T —BIRIE, MO T O S LEHETAY Y v EA 2T YA PLEAR
7 BT,

O L7-B%EERR L T, BEfFD SQL BIEDty MRS 57Dl TE £
9 L. DB2 flAAABE (#lZ1X. LENGTH ®° COUNT) &R UX 0 5 THEOHT
ZEMTEET, DFD, SQL AT —h A2 MNTRERNERNRBEFHTHIULE Zh
5THBRTEHEND T ETT,

AN T —BOTO Yy 7 DFEFIZ DB2 T—FX—Z « —N—Tfrbi %
T /o, HAAABIECI—Y—EED SQL A/ TR EITRAZD ., HEEE
¥onlw 7T —FR—Z ==+ Ty M)+ AT LNDT T VA. A
TALREOH L DOFET, 2130y NT—0 AT 72 ANAEETT,

SNERA T 5 —BI%US. SQL T—F DRAMDIITEXTA, TOLBRTAEY
AJO

SR A T Z—BI%IE, 1 DOBBSRTMEDIFOHT I ENTE, A7 FvFN
YR (AEY— - Ny Ty—) OFERICK> T, ZORUH L EEOH L O TIREE
MRS 5 I EMNTEET, ZOXI KRR, B0y Y v T - 0Py I
BHERIGEITRICERTY, By b Yy 7 - 0Py IV EZRYOHOH L THETT S
EEZWT, AV Ty F Ny REMHEHLT, A0 7 —BEOZNLBOIFOHL TY 7
TAXZBEHT LN ONDOEEZRETESNH5TY,

AWRA T S —BBDT 4 —F v —
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SQL AT —h AL FHNTHENYR—FINTWBEFHTHIUIE NS
THBHRTEET,

AH 7 —BEOEIE, MR LITD SQL AT —h A MZk-> THEE
METEET,

« MRS T — - AT —ERBERDBET. BEROKETOH L DRI,

IR

AT F/)Ny REMFERLT, PO LU EFFOH L OM TIREZHRF T
7
HJ—=N—TETEINEHDT, B THEHATLHEEON T+ =< 2 ANES
B0 FET, Y—N—TRHEEZEHTICHLTEATELHEE. 79147
SRR TEREET AHIOR R TEDITEZEEOMEN SR TE
LLBINLNDT, Y=—N—057 A4 7 > NIETHEDOH LT —5 &
ZHIE TEET,

ANT—BEENTIE NI > a D EMEITZAER A, DFED, AHhT
—BIE N Tl COMMIT % ROLLBACK ZH{TTEEH A,

Ry hERTEETTEER A,

ZHT—FEIEZ. ANy hZTEIC 1 DOANT—lZRET LIS
TnWEd,

« SNERAT T —BEEUS. —EOWOHUICKAHEAZEEL ThEEAL, ©

LA, BTS2 | DOZBE 1| DOANTEY FE2HABLT. &AT
TEICEEEETOIRNHL., FONCEENS 1 DOAN T—E
MRIND, EVWIRFHTHR>TWET, AHhT—BKEERT S EEIC
. RO L T—Eoty N7 v TEEETW., TOBTIOHL
R VA TE 2 —HOERMERET HELDICHEITEET, —EOIT
CHLUZET 20T ST HHEE1213, SQL AN 7 —BEDIZSN@L T
SN
HB—N—F4ar - T—IX—=ZATIL. A H 7 —BE%IC SQL A5
—hALNEEDDZENTEET, ZNEDAT— A NI, £OFT
— Y D HAWDIIITAETN., TOEHIITEE L, T—FXR—XITHE
BON—T 42 a>ldd856. AT —BEIZ SQL AT —h A
cNegwb Il EI3TEERA, SQL AHh7—B%IL. T—% DA
PLEEEITD SQL AT —hALVKNEEHDLIENTEET,

— B 754 v
o DB2 HAAHBEE DOy NEVGEL £,

Ak SQL I3FETTE/R W SQL AT —hA> MNOBOY w7 2EFLE
@—0
BEEELTE<HAMAIND AN T7—HBE%Z SQL AT — KA RAT
ATRIELET, FlAIE BEZRSZHICH TS E, BERSHNBRS
NTWEHHHTOEEMKRLET,

YR—bFINTVWEEE

C

C++

* Java

OLE
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H:

1. BB EIERT 5720 OHREIFIRE SN TNET, FIBRERE B WS ERBIEK
. —HEOHELE (T—F5) EZTW-oT, 1 DOREERLET, 1—H—
ERENBEBEEERTE DD, MAAAENEEEY — A ETHHERETT
9, BlZIE. FEAY AT INTEGER IZFEDWTHRY 1 7 SHOESIZE #FEFEL T
HHGEL. BHFOMAAAERIEIE AVG(INTEGER) & —A &L T,
AVG(SHOESIZE) EWOHBIZHRKBIR L L TEFRTE XTI,

2. Fim, fTERITBEEEERTSZEHTEET, UL TREKEEENET
N, W&y 1 THO transform BEEE L TOAERTZZ ENTEET, TH
BoOHNTIE—TTT,

NBRAAS—BREELVAY Y ROWLEBETIV
FINAL CALL fEEZHHL TEZRINZAY v RBX A5 — UDF OUEEFT
I D EBDTT,

FIRST FEUNH UL

ZHUIRER 7 — A D NORMAL FEUNH LT3, Bz H L TEEDOH)
U 2 EITTEDXIDICT D200 [HH)) OFOHLZELET, 515
MEHiS N TS, BEKICEINE T, @E. ZONFOH L TIEBEEN 5 E
MRINETN, TIT-DNRINHGEHHVET, BEOHEIT
NORMAL ¥7zl& FINAL MU UidfrbNEH . FIRST MO L TT
T—INREINHET. FINAL MOH Uidfrbihiianizd., Ay REk
& UDF &, RAAiCHAEUIEZITOBENH D £,

NORMAL UL
I, AT —FAFDT=HEOT Y T TRINTWEEBD, BEED
2 BEMNSBRENS 2 BHETOITXRTONOHLEZIELET, £0
NORMAL MM U TH., SIEGHE S 11T 5 S N % TREED S R
REINDZEITRH>TWET, NORMAL MNP LTI I —NRI N
. T2l E NORMAL FEOH LI THNdIZ, FINAL MOV LM
E N

FINAL FEUVH L
I, AT =M A FOEDOD QN (/2130 —I)lD 7 o—XxX) Ok
MTHONDREREIFOH LT, 72720, FIRST MO L ANIER 1258
LTWbZEEREELET, FINAL MOV L TIESIEMEIZES N EE
o ZOMNRUNHLMTHNDDIE, BENTNTOY Y — 2 & KEEULE T =
5EIICTBEHTY., ZORNHL TIREZIMEEZRELEEAN, TI7—
ERITIEEIHDET,

FINAL CALL Z#EE L TERINTWARNWAY v RERZITA N T — UDF OHHE.
BA%t~ D NORMAL FEUNH L OANTHI. TOHEITEFEIX. SEOH L O
REINFET., NORMAL FMEH L TII—MNREINEHEPL. AT — KA NTH
DI T—INEUSE, ZOBEICHR L TIEZENLL L Lidfrhbin s A,

H: ZOETFIIE. AVY RBLXUAHNT— UDF OEEDOL T —UHZFHIAL T
WET, PATLABEEDREMENFEELEZEE, T —UHETIVICES THER
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INZIEOHELTObNBNWZ ENH D ET, # XX, FENCED UDF D4,
db2udf fenced WHENAISNDRERTESKTLTLEDS &, DB2 I3RS N2
CHLZTDS ZENTEER .

S ERZREEEX

- —ERERBAIT. ZEBRLTWVWD SQL ICFDEZEJELET, % UDF

W81, SELECT A5 —h A > h® FROM HiNTOAHERTY ., HEKZEHT

HREIE, ROZEITHERELTLZS N,

o REKIIERZXELETA. DB2 & UDF OROYEA >4 —T7 2 — A1 1 17
TOTONET, FREEADMENH LIZIZ. OPEN., FETCH. CLOSE. FIRST.
BELU FINAL @ 5 A TMMHDET., FIRST BXLY FINAL WO LNH %
MESML. UDF OEZBHIEICL > THREDE T, ZNSOIERH L oHFIC
E. AN T—BEETHEHINDDOERUFONH LY 17 EEMER SN £,

« ZBI%K®D CREATE FUNCTION A7 —h A > ~® RETURNS HiTERINLT
NTOFERHE, RERTNERSBRNENIDITTIEIH D 8 A, CREATE
FUNCTION @ DBINFO F—7— R, BXOKIRT S dbinfo 515812L> T, R
EDRBEBSBRICHNERINZTZRIT I OREILTEET,

« RENZE& OFEL, AN T —BEENRIMEERCEXTT.

« KB D CREATE FUNCTION A7 — K A2 MiZiZ, CARDINALITY fEENH
DET, INEH/ETHZEICED., ERKET DB2 77 4 XA P —ITHRD
MEOYA XE2WHATDHIENTE, THICE > TEH T T4 X1 =3NS
WMEINDEEZICXVEYRREETFTTENTEET,

ZB8%t® CARDINALITY & U CHRESINZMEEREGRRLS. h—FT4F U T4 —
INEFRRORE%, DF V. FETCH FENH L OBRICHEICIT 2RI ZER L
EOEBLTLSZIW, DB2 Tid, WMESUEANOMEE L T end-of-table 5t
EHETHRMMNEL<HVET, GROUP BY X ORDER BY ZfHL TW5E
B EMFESTT, DB2 I3, end-of-table ICEETSET. EEHOTIN—T%
TERRET, FEITXRTOT—INEADET, V2T EETEEE .
Z D7z, end-of-table §:ff (SQL IKFEME °02000") ZiRL TR I RNWERBEET
IZ. £1% GROUP BY %> ORDER BY i CTfifHd % &, MBNE) — T N4
L5ZENHDET,

S ERREIE DB ET IV
FINAL CALL f§EZHHL TEFEIN/=E UDF OUHET)IVIILLFOEB DT
j‘o

FIRST FEUXH L
DO UIZHRAI D OPEN FEONH L ORMIZITWE TN, TOHMIZ. B
BNTXRTOUNEEZETTELLIICTEHIEICHDET, ZONUH
LOHIZ. A7 Ty F/)Xy RBZ YT INET, 5IEMGHMES N TNS, B
BITEINET, ZOBEKISITZELER A, ZOBEENTII—2R LY
G, FNLBEZ OO Uidfrbn E & A

OPEN FFEUH UL
ZOMNH L THhN S DI, AF ¥ 2IZEA DR 572 OPEN ALEE 2 B
THEIFTEDEDICTH72DTYT., ZORRHELDRTIIZAZ T v F /8y R
(HBHE) M7V T7INBZEEFHDFET L, BIENFTMI N THSEE)E
INFET, ZOEI%IE. OPEN NFYH L TIT2RT ZEEHDERA, D
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BE¥t2Y OPEN FEOXHE L T o —%2RL77=%4E. FETCH F7213 CLOSE I
CHLUIEfTONEEAN, AT—F A2 FOKDD T FINAL FEOH UIEAT
HLNET,

FETCH MU U

FETCH FEOH LI, £DOKDD 2% %TésmﬁnnEm@%ﬁ#BEé
N5ETHEBEL Tt Ed., UDF IE. ZOFFRHLICHRL T, T—4
T2 L TRT LRV ET, SIRENRERICEINSZENHDET
N, ZDfEIZ. OPEN D EZICEINZOEFECMEEIRELTWET, LR
ST, ZOFBEIIBITHETRWIIREESHZHDT, EHTAHZEIITEE
Fh, KEBEORBIONOH L £ THITHZZDE ML TWHLENH
588, ATy F/N\y REFHLTL/ZIW, ZOEKIE. FETCH X
HUTIZI—Z2RIZEIHODETN., TOHATH CLOSE FEUH L Z217
SZEEFTEET,

CLOSE MU L
ZOMNRHLUNMTbNEDIE, AF % 2 FEREAT— A FOKRTRET
9, 7z7ZL. OPEN MEUHLNEFICTETL TSI EZRifEELET,
EOFEMEBHHITHETIIH O ETA, ZOBEBIITI—Z2RIENHD F
ER

FINAL FEUVH L
FINAL FENH L2 THONDDIE, AT — M A2 MO TN TY, 7272
L. FIRST MO ULMIEFICTE T L TWA Z & &fileE LET, ZOWN
HLUMNMTHNDDIE, BENTRTOY Y — A EKEUETELLDI1CT 5
ZHTY, ZOMOHL CTREKIIMEZELEEAN,. TI7—2KRT &I
HVET,

FINAL CALL ZfE L TEZEIN TV I WNWE UDF DA, BE~AD
mENImKH‘%iocumEHUmbwﬁﬂﬁbhiﬁa&@(qu@ﬂmb
TH, TORHIAT T F /Ny R (BHHE) WU T EINET,

FINAL CALL ##8% L T&EF I 417/2% UDF &. NO FINAL CALL #{8EL TE
HINZBODENWT, KRBT 72 AT THEZFFD D 77'&1&7‘;6% BEk
BEIBSICEE L /2> FU A2 BAUSBHS M0 FT, #lAE, ROLIBAT
—hAEIRHBHELET,

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

ZOEHBEFTT 4 AP —1d, table_1 O&ITTEIT table_func_1 DAF ¥ > Z&H—
T UET, TIUL. table_1 D coll DfE (T4 table_func_1 IZIEINET) M
FRHINTEREBAF Y ODNERINDENSTY,

LRSI A WIS 7= AT — K~ A > Fid, FOR EACH ROW OF fHizfdH L
THERLRTLZENTEET, BEHERIIENWAYAMIVERCIZRDET, IR
Iz RLET,

SELECT B.x,B.y, B.z,...

TABLE(table_func_1(
FOR EACH ROW OF (SELECT * FROM table 1 WHERE ...))) as B

SQL BI USRI —F > DBHFE



NO FINAL CALL ®#% UDF O#{5. table_1 D7 Z &I OPEN, FETCH,
FETCH. ... CLOSE OM-UHL > —7 VAN DRINET ., 7235, OPEN FEUH
LD, HILWZAT Ty F /)Ny RRZH[EINDZEITHEELTLEIWN, AF
Y DTSR ZEICI SIZHIDAF ¥ 2 INH 20 E D NIEREEITIT D 5730
DT, XKEIEIZ. CLOSE WHHICTERBHAENR ZEITTHMENH D ET, TD
72, BOIRLOMBER 1 [ETA—T > SNDEEUIEND D5 EITIEN RN
/B> TLENET,

FINAL CALL ®% UDF &, —[EE D ® FIRST MU LB L UN—[EE D D FINAL
MO LOFEICRDET, TNSONEOH L Z2#HT T, ZREBOTRTDOA

Fr @Bl THHLEKTOFMERETHIEMTEET., INETERBRIC

MU D E D 1T Z &1 OPEN. FETCH. FETCH. ... CLOSE DOI-UH Lidfrbhin

F97. FINAL FEONH UL I NS Z ENRBEEKITITD N> TWB DT, EZEK

& CLOSE MO U OFf i T— YRS (B LU D% D OPEN TORHEID IR

D) 29 50EIR<B0DET, £, REKUY —AFE RO ATy > a5 e

THIENERFRTIN, ZF ¥ DN AY Ty F /)Ny RINZUT7IN5Z

RN EITHIEEL T EE Y,

# UDF ZfFHTIUL. 2 DOISICHORNH LY 1 T2EHT 50 8I3H D X
I, TOREEL T, LA EEIBEDOS FUFITRIN TS XD K
BNRALEEBTH I EMTEET ., KB ZE FINAL CALL LEFRETHRENE
IME. FEL TWAHAKICE > TI_RED £ T,

Java DXREWERITETIV

Java TYERRE 11T PARAMETER STYLE DB2GENERAL 7% ffi fl 9" % ZE % DY
#. DB2 TOREDAT—KMAL SOOI £ I E K THNEEZ 2000
STNBZENKYITY ., LFOERIT, @EOERBEROGEDOZIICET 256 %
RLUTWET, NO FINAL CALL D& & FINAL CALL OGE O A 1
TN THBD, EB55%H SCRATCHPAD DMEESIN TS EEELTWET,

AF ¥ DR NO FINAL CALL FINAL CALL

LANGUAGE JAVA LANGUAGE JAVA

SCRATCHPAD SCRATCHPAD
KBEICHT DA O OPEN DFT o g L7z L., « UIA - ALANT Y —ISEOH

IND (T7bb., HILWATTv
F/%v R), FIRST FEXH LT
UDF AV ROFERHE N5,

e AANTIUVH—=M, 7IABLIN
ATy FINy REKEZOIAET
B AV RO Web H—/N—ITH
BT D,
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AF v o DOREE

NO FINAL CALL
LANGUAGE JAVA
SCRATCHPAD

FINAL CALL
LANGUAGE JAVA
SCRATCHPAD

FEEBUTH T 5% OPEN I

o UIA AL AKNT I H—NIFUH
IND (TRDE, HILWAT Ty
F/%v R). OPEN ML T
UDF AV v RO EN5S,

« ADARTIVI=N, VIABLY
AT FIy REEEGH T
b AV RIN Web H—/N—ITH
Fl. Web T—F DAF ¥ > &4
—7 T 5,

* OPEN PN LT UDF AV v R
WA =T EN%,

o AV RN, FER Web T—F D
AFy o2t —TF295, (AT
v F Xy RICREINDHDITEC
T. CLOSE fEZEHZDOEA—
CEBTDHIEMNTESD, )

HLWTOERBEET—FICwd 5%
FETCH I

« FETCH MEO'H LT UDF AV w R
N ERON TR ¥ AR

o XV w R, ROFOT—F F£/-1d
EOT ZHOH L TRET,

« FETCH MEOMH L T UDFE AV v R
MO S N5,

e Ay RWN, HLWTOTFT—F F/=-
13 EOT ZHOH L TR,

FEIEUC KT D CLOSE K

e CLOSE MEUXMH LT UDF AV v R
ML EN S, close() AV v
RMWND Z 202K L THIUL, WU
N5,

e AV RINED Web AF+ %7
O—Z L. Web H—/N—5 )k
95, close() 1FTMEE I N/,

e CLOSE MEOYHH L T UDF AV v R
IO E NS,

o AV RIFAF ¥ > O EERIC &
EETEHZN, AFY 27 0—-XF
%, BN EUBIREETH, A
7T yFNy RIRETE S,

R T 5 /B D CLOSE D%

o MU L7,

* FINAL IEUMH LT UDF AV w R
MR I N5, close() AV
RN 5 2R L THNIE, PO
N,

o AV RiZ Web B —/N—7n 5 kT
T5, close() AV v RIGNEE
SNz,

E:

1. TUDF AV w K] &ld, UDF 21 > 7 UA KL Java 7T A« Ay RD

74

2.

Z&TYd, Z#Ud. CREATE FUNCTION A7 — A2 h®D EXTERNAL NAME
fiCHINBHAY Y RTY,

NO SCRATCHPAD 7MEE S N/zKEARTIL. UDF AV v ROFUHLIZZ D
ETRINTNEEBODTIN, I—F =327 T v F /)y Rk Btz Rk
DRNWEDIZ, VI A «A2ANT VA= DB2 IZ& > THERH TN, &FE)
HUDRNZH L WA T2 "I A5 > Z{ESNET., NO SCRATCHPAD
INMEE SNz (L7203 THEEMEN R REBNEL DN E D NIARHTY
N, TNSEFTER—-FINTNET,

NERBEEEEAVY Y FDRI Sy FINy R

20 ZwF/)Ny R 2ERTUL. ROMOH UM E T —Y—@REKEZIEIAY
v ROREBZREFL THB ZENTEET, HIAE LFICREIOECH L £ TR
BEREL TRITEENTHZ I E2mdHZ 2 DRLET,

SQL BI USRI —F > DBHFE



1. IEREICE AL, RERBITKE T B EZIIAY v R,

ZOEIRBEBERIZIAY Y ROFIEL T, RO LEZ M) ZREL.
2 BIHLBOIENH L ZEICHRE 1 $ O80T 2872 counter BI%0YH D
x9., COBBEMATSE. FEDRI T TIZRDK 51T SELECT #&HROT
BERADZEMTEET,

SELECT counter(), a, b+c,

FROM tablex
WHERE ...

BT, RO LIZKN > ThY 25 —OBITEERE T 5N
ETY, TNTE-> T, BHEOFOH L THL TR CENHERSNET. 20
DL ZEICZOEIFEMENT, BEROREREL TRSNET,

ZDIATDI—F VFBREWZIIN—F > TREHOERA, DFEDZTOHIN.
ZD SQL BIEDMEICOMEET 2 Z&13H D FH A,

2. WEDWIULY 72 a > 2 EITTHMEICL > TN T+ — X U AZHETEHH
BERITIAY v R,

COEDBBEEERIZAY Y ROFIELT, XET T r—2 3> 00— RT
match BEMNH D ET, ZHUL. BEOLEIZHEEDA R V7B A> Tt
Y] 2, AoTWwiaiFhid IN) 2RELET,

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

ZDAT—MAZ NI, BAOFIETEEINDRHEDTFAN - AN T fE%E
GUOYEITNTEZRLET ., match DMTH T EFUTOEBD T,

o RAIOWBIZRD, LT Z2EfFLET,

Z ™Y 2% myocardial infarction 2ZA> TWT. L2dH DB2 DIVERTHR
FINTNDITXRTOXE ID OUANELEHEY TV Tr—2a > TRRLE

T, ZOMRIZUEICATNINNDUETH 5720, BTN E 1 [7
TN, RELZD A R EZOBROFONH L TOMAICHA LT WG
wELET,

o BIFOCH LRI, BITFZ2ETLET.

ZOBVIOIENH LU THREINAZXE ID OU A MEZHWT, 2 HHOBIEK
ELTESINELE D NZOUANMIHEH S TWEINEINEHRLET,

DA TDIN—F VIFBEEWI—F > TT, TOIREIZ. ANSIND515MHIC
DOHEFELE T, LELOBEEIX. HAHMENH LS RO L AERZRE T
ZDEMEIMICEL TN T =< A (EMSTIERW) NEFINET,

PAFD&E D12, CREATE A5 — kA RZ SCRATCHPAD ZfgEd Uk, EidRo
2 DOEMITIM A L BiEZINET,

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

CREATE FUNCTION match(varchar(200), char(15))
RETURNS char(1) ... SCRATCHPAD 10000;
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SCRATCHPAD F—7— R, W—F 2 HDOAT v F /)Ny RZEIDIR-> TREFY
5&9 DB2 ITHRLET., A7 T7vF /8y ROFT T %)L bDOY A XiE 100 /N1 b
TIM, ATV TFNRY R -4 X N M) ZIRETHZENTEELET . match
OFNZ 10000 N1 FOESITY., DB2 & A7 T v F /)Ny RERYOIEOH LA
ONAFU—HROEOIHIbL £9, XEKEDAT Ty F /NNy RAERIN TN
5HE1Z. NO FINAL CALL (T 74J)V b)) 2L TEZOXRBEENERI N TN
5&. DB2 3% OPEN ML DRICAZ v F /)Ny RE2Y 7Ly alLFET,
FEA%A 72 a > FINAL CALL Zf8E9d 5 &, DB2 3. #lHbEOA Y v F
Ny RONBERESEEDHLET L, AV T F Ny REFHL TERINEA
N7 —B¥OBES. DB2 BHHLED A7 TvF /Ny RONBEZBREDHLHEDH
LEB . EFOHL ZEICAT Ty F /)Ny REIFTRA 25— —F ICJES
. DB2 3ZDI—F > DREFEHRE AT Ty F /Ny RNIZREL £75,

L7 o T counter DHEIDLE ., REBICRINIMENR AT Ty F /)8y RICRE I N
F9, 72 match DHEITIE. A7 T v F /8y RNTHHICRKREVWEFIIXEDOY X b
AT F/NNy RIBREL., THICRELBVWERIZU A NHIZAEY —2E]D
RO T, BB LAEAERY—DY RLAZAT T F /)Ny RIRELET. AV TV
FNXy FFAERICTHZENTEET, TOEIIE, )L—F > D CREATE AT
—hAFHICERLET,

A7 TyF)Ny RBEAINZEZDIE. AT —FAZ MADI—F > AOffl 2 DS
WHLTOATT, AT—EAZFRNOIIL—F I L TEBROSRLRH 555,
EDOZBICHZENMEDAT T vF /Ny RN 5 Z L2250 T, ZRELNAEWN
WA LHODIZAT Ty F Ny REFHTLHIEIFITEEEA. AT TV F /Ny
RiZ, B—®D DB2 T—Y x> b (=Y x> h&lF AT—F A FDH 5D B
MO ZEFETTS DB2 ToT 4 T4 —DZETT) ITHLTOABHAINET,
I—Cx 2 MNEAERAY Ty F Ny REREILHATH502HET L7200 [FO—
NIV A7 T9FNy R BH0DFETFA, 2O EF, AT—FA2 FNEUET 3
I—2x 2 8 DB2 1L > THEERENLSND H—/NN—TFT 1 a EREIILFN
—T4ar  TAIAR—ADELELENT) BRIKFICEETYT., 20X
B AT —hAZNHADOII—F ADHHIIL 1| DULOARBWEAETH, EE%2T5T
—2 2 MIEBREFEELTWT, TOBOBONMEDAY T vF /)Ny REHD I
EIZRRDET, XINFNN—TFT1a> - T—¥XN—ZATlE. UDF 20T 25275
—hA2 N BEON—FT 1 arbOT—FEUEL., &)X—FT 43> LT
UDF ZMOHUETN, A7 Ty F/Ny Rlid 1 DO/NX—F 4 2 a ICUMNEHS
NEHA, #ERELT., UDF MWETINDEN—T 4 a>TERXATTYF /Ny
RN 1 DFDOHEMLETHIEITRBRDET,

BABNIEL KETFTINDZMNEIND., TORERANDSBITEIC 1 DOAT Ty FIN
v RINHBHNEINTIRES GG, £ D% % DISALLOW PARALLEL & L TH®
BRLUEJ, INT, BT 1 DON—F 4 2 a > TULNEFTINRLKZDHDT, ¥
BAD 1 DOBRIZOENLT 1 DOAT Ty F /)Ny RUNMFELRVWELDIZT S
ZEMNTEET,

UDF 723XV Yy R, 2 AT4L - UV—A2bBETEHHEMNHSHDT. UDF
FZIIAY Y REEFKT S EZIC FINAL CALL F—T— RZ2HT 5 & F]T
T, ZOF—TU—RiF. AT—FAYMUEOK TR AT UDF £/213AY Y Rz
IO LS DB2 IZHERTHD T, UDF £R2EAY Y REZEDOTATL - UV
— AT D EMTEET, IN—FIEELZTXRTOY Y —AEREIT 5
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ZENARARTY . AT—F A FBEDIRLUIFOH SN SIRE T,
BRISKREWAFRICORN L ZENH D, KREWATFERIL DB2 i S N5 K

B2 EMBHUXT,

INE VKT

A7 Ty F ISy ROYA LEEESNTWSDT, UDF F/21EAY v REERITAE
U—DEIDIRD ZHAAD Z 2L D, BEIFCH L 2RI L TATY — 2T
5DH—ETY ., PIZIZELD match BAEIZ. BHEDOTF AL « A MU 2T &3

THINENEDSSVWHLNETRTEERE . LS T, match DEFRIIRD

IIOIFTFHEINWTL &,

CREATE FUNCTION match(varchar(200), char(15))

RETURNS char(1l) ... SCRATCHPAD 10000 FINAL CALL;

UDF X3 AY Yy RINAZ FyF /)Ny REHEHL TWTLMbEIRETSREINS
. ®L. UDF £ AY y RICEREIFCH LA E SN TW D725, Al

MEROFEIBEE TORIC DB2 3HMEIFEOHL 27> T, A7 Ty F /)Ny RON

Re)TILwiagdblEERETDHHEENHVDET, UDF FIAYV Y RZE

RETHEHL TWL 58,

FINAL CALL MO L4 1 5% % #H L T UDF

FRIEIAY Y REERT DM, FREFATITvF Ny RO N1 F =Kot 0 IR
BEZLITRETIUL, U7y aMBERNEDICTEIENTEET,

FINAL CALL Z{EE 9 58 41%. UDF F/21F AV v RWNY A 7 FIRST OIENH L

BZTES ZEICERELTLZS N, Zd.
7=

AR, A7 5y F )Ny REH->THIOEB DY AFNZEHE %5 UDF DRl

WHHTBZENTEET,

i) — Az G L THIET S

Java OFITYT, ZOHNL. FEE DAL, FIOIENSHETOIEE £ TOREE
FEgEDERLET,

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;
byte[] scratchpad = getScratchpad();

// variables to read from SCRATCHPAD area
ByteArrayInputStream byteArrayIn = new ByteArrayInputStream(scratchpad);
DatalnputStream dataln = new DatalnputStream(byteArraylIn);

// variables to write into SCRATCHPAD area
byte[] byteArrayCounter;
int i;

B3 EMBIL—F
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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 = dataln.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

SumOfSquares UDF &[RUY A7 #3179 HfHlAiAA DB2 BENH S Z LITHER
LTLETW, ZOFMBIENZDIEZ. A7 Ty F /)Ny ROMEHZRTZHTT,

R EYM - FARV=TFUT - PRTABELL 64 Ev b - ARV
— T4 DRTATDRISYFNY R

UDF £7Z3AYV Yy ROO—RF%E 32 Ev & 64 EV hOAXRL—FT 42T 2R
TALATHEIIBETESL91CT5I12E. 64 Ev MEDASZAYZ TwF /)Ny R
EERBIOMERATHEHICKEMTEIHENDDET., 64 Ev - RA 25—
% sqlint64 BIGINT 2872 ED 1 DUED 64 By MADASTZAT Ty F /)Ny
FHGE Tl BHRBRESIZERZEZES LWL O BEIO L £,

IR, A7 FvF /Xy ROREESE DY > 7L T,

struct sql_scratchpad
{
sqlint32 length;
char data[100];
}s

A7 ZyF /Ny EOMEDOHEDERTIE, I—F UKD K D78 2 DOERK
AN SRS

1. A7 v F/)8y R sql_scratchpad 2 ZHEXRL £T. ZOHE. HRWARE
ST 4 I REZHAADVENDHDET, LTI ZRLET,
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struct sql_spad

{
sqlint32 length;
sqlint32 int_var;
sqlint64 bigint_var;

void SQL_API_FN routine( ..., struct sql_spad* scratchpad, ... )

{
/* Use scratchpad */

}
2. A7 I F/)Sy R sql_scratchpad DT —FHR7Z T EHERLET, D%
G, ES 74— IV RIIBHEHDERHA,

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 */
7TV —=2alid, A7 Iy F Ny FNOESI 74— )V FOEZEZEETERND
T, BAIOBNIREINTNDEDIN—F > &2I—T 4 2T L THHEDHERTIE
HOFEBA, £ 2 HFEHOHID, TNETNHEZLZT—R - YA XDaA 2 Ea—4—
AL THAEIBETESDT, W—F 2 &FERTHICEIE5DEFINIDEEL
WHIETT,

NEBIV—F D SQL
WER 7075 AEFE (C. Visual Basics C#. Java 72&E) TEMZEDIL—F >N
TH SQL ZfiHTH I EMTEET,

N—F > (ART7—RK- 70—+ —. UDF) O¥HD CREATE A5 — KA K
E. Ay ROEE® CREATE TYPE AT — M A MNZIE, I—F 2 FERIFAY

w RO SQL 77 tA - LX) EEETHHEHARAAET, I—F ITHAAE

N7z SQL DFEICHEDNWT, LFOXS5R 77U r— a VEZER L

7m0 EH A

NO SQL
)V—F 22 SQL IEFX-72< AD FH A,

CONTAINS SQL
SQL WAV XTA, T—F DA PEZAAITVEEAL BRI
SET SPECIAL REGISTER),

READS SQL DATA
ENSDOFHHAID 2175 SQL 1A D EJ (SELECT. VALUES A7 — kK A
M M BT IIEELER A

MODIFIES SQL DATA
FEHEHTDH SQL WAV ET, ZHUd, I—Y—FKZEHE
(INSERT. UPDATE. DELETE A5—h A b) £/21d DB2 ohy oy
FKEREERT ODL AT —hFA M) HHLET, ZOHIZFHTESD
&, ANY—R--70>—Yvy—& SQL BROEREKZT T,
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ETIFIC DB2 13, BEINZLARNINLEIN—F ONBATWRWNE D MNERGEL
79, HlZIE. CONTAINS SQL EEREI NI —F 2 INENS OBRIRZ A2
E. SQL T EHAHIAD ETBDTIT— (SQLCODE -579. SQLSTATE
38004) 1T/ ET, £/2. FARINEIN—F O2RE, Z2RZ2EDELC SQL L
NV, LOEEE T SQL L AL TRITFIUI AR D £/ A, #lZIE. SQL T—F DA
Ha{ro)b—F2id. SQL 77— DA 2175 ) —F > Z I HE £ 978,
SQL 7—% DA D EH D)L —F > (READS SQL DATA HizEHKL =)L —F
. SQL T—HDEEEITIIN—F L EERHEE R A,

W—FF, WO L7 TV — 3 > OF—F R—AHEHOA AN T SQL
AT—=h A NEFEITFLET, N—F IIMEOEGREZMHNILZ0D, FFOHLITT
TV —alOERE) Yy FLEDT S EITTEER A (SQLCODE

=751, SQLSTATE 38003).

MODIFIES SQL DATA L EHZEINEZARTY—R - 7O —T v =730,
COMMIT BE ROLLBACK AT —hA NZERHTTHIENTELXT, oy
A7 DIV—F > (UDF & AV R) I&, COMMIT  ROLLBACK HFITTZHH
N (SQLCODE -751. SQLSTATE 38003). MODIFIES SQL DATA & iEFH I /=4
r7—RKR-7O>—Yy—3 T892 303y hEARIZO—ILNY 7 21T
ST EFTEETA, COMMIT F721F ROLLBACK M- Lt 7 7Y r—
IaCMBERITLT, BENAARICII Y FEINBNEDICTTEHIEEBEHOLE
To T—IR—ZIZHLTHAT 2 EHEHIL TWEY TUr—2a>nh5 A b
7—R 7O =y —BNREOHINZSHGE. TOARNTY—R - O =Yy —Iid
COMMIT %7z1% ROLLBACK A7 —h A RNEFHTTHZEITITEEE A,

¥72. MODIFIES SQL DATA L EREINLANTY—R - JO =2y —7ZF0,

MEDOYE—TRA > NEHNLL T, TOE—THRA > NANOMEOIEXEDO—)LN
wITHIENTEET, MDY A TDIL—F > (UDE EAV vy R) id, MEOE
— TR NEHLTEE A, AT —R - 7O =Y —RNIERS Nzt —
TRA NI, TOARTY—R - 70—y —MNETLTHBRINETL, 7
T =23 i3FO—TRA > b RO\ I TEHIENTEET, [k

2. A7 =R JOy—Yy—%, YU —Ta s TEREINZE—THRA >
NEO—)UNw 735 ENTEET, DB2 & N—F UKo THLINEZT
NTOE—THRA > hNERLEFICREBRTHL £7,

JV—F 3. DB2 NSIEI N/ sqlstate 515IC SQLSTATE {HZE| DY TH I &
T, ERWICFETLENESNE DB2 ICHIGEDZENTEET, —HD/INT A—
& — +« 2% 1)L (PARAMETER STYLEs JAVA. GENERAL. 7' GENERAL

WITH NULLS) (3. SQLSTATE D3zt HR— L TWERA,

I—F K> THITEIN/Z SQL ODEDFNWT DB2 T —NRBAELZGE. il
DEDT T r—a U THEKIC, DL I —I3IN—F L ICREINET,
BHOIL—Y— - T7—0HE, N—F 3R RIIECTROODOTY 7 a i
WBETIEY 72 a2EBZEMTEET, FIZRK. NV—F o NEANDOHFAZRKAT
L&z, EfEF— - T5— (SQLCODE-813) MREIN/ZHE. BIRZfT->THRHD
WCZDROBGFITEEHTHIENTEET,

72720, DB2 MN@EH DD HFTRICEDOZIFT2 LD b-> EEREIT T —NE
C5ZEHHDET, HIZIE Ty ROy Yy, 5—FXR—=Z « N—F 1 a>Df
£ FEEFI-YEORABRENZO—HITT, ZOXDRITT—D—ERIT, I
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OHLIEO7 70— a £ TERBRSNET, EXEMICEEL ZZ0MmoEKX
Io—3. b a il lAT— A2 K~ (COMMIT F721%& ROLLBACK)
OFITEHUNZINZ @ 7TV r—2aFzEE 0 ANTY—R - JOos—Yvy—
DOIBED, NPT T RTEEENRICHEALZIFSETREELET,

ZDEIBRIT—DNTINND, IV—F NS FITI N SQL OFEfTHICR E/-
BE., T30 —F VIR INETN, ERII—NEE/ZI &N DB2 IZiLE
INET, TOHHFIELIHIT, ZON—FBIITXRTOEDRHELILV—F s
ZTHNLBICHRITIN/ZTRTO SQL 1 DB2 k> THEMICAK SIS NET
(SQLCODE -20139, SQLSTATE 51038). Z3UIXIT BHE—DFIIME. bT T o>
A HIHZAT— A NORITEHF SN TVWEERBNMMIOA RN —R - O —
Py —lCETILNII—PNY I 7T RINRBRVWEARTT, TOHE. TOANY
—R-7O0—Yv—I13 SQL 25| EmMEFITIHIEMNTEET,

I—F IFBLOEIOMFD SQL ZFITTHIENTEETN, EE5D
Bab., MlAAAR SQL Z2HHATH5DOTHIUIZD SQL 27U a2 /81 )L L TINA
CRIDMEMNH O ET, #H SQL OJZEITTU A IAIVINA > RO 7Ot A
THAINZERIT. HAHAH SQL ZHHTHMOITXRTDOIIA T~ T
Vr—aoaERUETTY, B SQL &1L, DYNAMICRULES 'Y O >
JSA IV BIND A7 aa AL T, fAAAEN SQL OBIED AF—< EHE
DOFEE ID ZHIEHTZZENTEET, ZOMEL, NV—F &7 TV r—2 3>
ETIEHERDET,

W—F DN T —VFRFIAT— AL MIH LU TERS LTS HEEL NI
JESFENE T, THUIRC T, IV—F ONETIND08EL ~)VIL, IO LITD
TV r—2a X 0BEBICHERICHRDET, 20 &IZiE, BOHLITD
TV —2a X 0BEEIDENWIEEL NV E S DI —F D EIERHT & EIT
WEBLET 5 2 ENKRYITT, BRI, KEMMRERARD Y TV r—a s h—
VIVEEBIEEM O U254, UDF 13IERE TRE A I D Bt 2R T 2 &0V
DEI,

O LAY 77U r—2 3 >RV —F 3, BKRL O AY —fEICH L TOL—
FUPMATZEEIIL > THEEZITZHIEREHD FTE A, EHATRERRAL DA
& =g, MO LA S —F AR SN E T, BHATRERRRL A8 —IC
MASNTZELL, WOHLUANZIIRENE T A, BHAREORKL A5 —IT
W MEDOT 7 3 MENGZ SN ET . EHATREDS KU EHAREDRRL P A%
—OFEHIE, TRRL DAY —] EWHBEHIHEZZRL T Z S0,

W—FE. 79472 77U r—2aERUCS0DAHTH—Y)L® OPEN,
FETCH. BX W CLOSE 275 ZEMTE XY, R UBEKEEREFOTE T (HF
DHBERE) & TOOEMEDOI—VI + A 2 AY ANGZ51F T, UDF
EXVw RIE, AF— M XA RERHELOE TRICH—Y )V 70— X T DH%EN
HOET, 5L NE, TT—NEZET (SQLCODE -472. SQLSTATE
24517), UDF F723AYV Y RERBIMEIH L ZEEIC, =T > LizEFITh
STVBETRTON—VINEIO—XTE5ONEINWERBDNET., A—T > LE
FOH—VIE, ART7—R - 70— v —DRETORIICZO—AINRHBNE,
DIAT R 7= a  ERENROCHE LA —F ickERtEy FEL TR
INET,
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W—F CEINZF58N,. BEIWICHRA MEEL THODNAZ EEFHD FEH

o DED, JV—F 27N SQL WTHEAMEEELTNIT A=Y —2{HIHTBIC

2. MEHORAREEEZES LT, NITA—FY—{lizZDHRANEKICOE—T 3
WEINHDH ENWDH T ETT,

E: fAIAA SQL IL—F > D, DATETIME # 72 a > % ISO IZRELZD
ATTUIANAILUTNA > RTDBENRH D ET,

NEBIWV—F 2 DNNSA—=H— - 254

HNEN—F > DA > TIVAT—aid, W—F>D/)INT A= —fEOZHD 7=
DOREDHANER L TWART NI D £ A, TDEIBHEAIE/NT X —%

— e XZAI) EWNET, BRI —F > DINT A= — « 25 1)V,
PARAMETER STYLE HiZfE@E L OV —F > MER I NS EfFESINE T, /NT A
—& = A AL, INT A= — 1PNV —F > DA > T VA TF—a T
EINDMEHEBIOEFERLET, I5IC. NTA—F— - ZFA)VIL, BIND
ORI —F > DA > TV AT =23 VCEINZEZITRSNIIHEDIEE
LET. flziE, NTA=F— ZFAINDOHIZIE. EI—F > D/INT A—F —{E
Z &Iz, BIMENfH 4 D NULL BEFEENIV—F > DA > TU A F—a JZE
INBTERZIBETHHOHHNET, ZHUTEKD, /NTA—F—@ NULL AJHeME
WRBT 2 HEMMEEINT T (ThmnE, KM T4 T07ar 53 D7 EED
T—% « FA4 T THRITZZEIZESTEH O EHA),

PIFDOERTIE, HATEER/INTA—F — « A5 1), FEINTA—F— - A5 1) %
YR—=KFTEIN—F DA TIAYT—a, ENTA—F— - A5 )V &Y
R=FTBIN—F > OHEY AT, BIONTA—F— « ZFA)LOFHHADY X
ERELTVWET,

F8 NIRXA—H— - 25 1)

YR—-bah
NI A—=H R—-bEn [ 2N—F -
i 7 =i 147 GrL|
sqL O . C/Ctt . UDF PO LIHCIE S NS /8T A—F —ITMA T, BTFO3HEMUTIC
. OLE C Ay | RENTRBEFTL—F LTS NET,
. NET 4 k- 7ms |* CREATE A7—hA> FATESE SNEE/NT A= =K
e~y —Yr— R T & D NULL FFik.
A LEE « AW R e DB2 IZR X415 SQLSTATE,
. coBoL B « V—F > 0%,

o l&xDIN—F 4,

* DB2 IZEEN5 SQL WA kY >/,

CREATE AT — kAL NEN—F > « ¥4 TIHRESNTWE AT
a2 UsC T, UTORIEZUTITRENTWBJERF TIL—F >
ICIESTZEMTEXT,

c AU TVF Ny KONy T v —,

s NV—FLOMUHLY 1 T,

+ dbinfo i (F—F X— 2T HHERBIAS TWET),

82 SQL BLUIERIL—F > DEEFE




K8 NITRA—=H— - A1) (#EZ)

NI A—=%
— - AZA)

YR—bIh

=0
=

YR—bIh
IV—F -
47

Bl

DB2SQL

e C/C++

* OLE

e NET 3
L4
PN

» COBOL

« ALY —
[N A=

FEONH URFICIE I NS /8T A—F —ITMA T, BLROBIEMELFIC

RENTVBIEFTARY—R - 7O =y —ITEINET,

¢« CALL A7 —hA2 b EDEINTA—F—TLD NULL E#HD
AS7=RZT N,

+ DB2 IZFREN1% SQLSTATE.

e A7 =R TOr— v —0Efi4,

s HADA T —R - TOs—T v —4%,

* DB2 IZTRENS SQL #ZWiA Y >,

CREATE PROCEDURE Z7— h A > FNT DBINFO HiZ45Ed

% &, dbinfo il (T—F RX—ZICBETAHIEHRMNAL> TWET) N
ART7—R- 7O =y —ICEINET,

JAVA

e Java

« UDF

« AKT—
ROy
_?7_\7_

PARAMETER STYLE JAVA JL—F 13, Java S#E& SQLT L —
F > DAERRICHEIL L 72/8 T A—& —5| ZJE LU HANCHENE T,

AR =R 70—y —0OHFITIE INOUT BLY OUT /8T
A= —F, HZRLP T THLDICHE—~OHEARS &L TES
NEI, A7—R:-7O>—I%—HOD Java AV R 7=
F v —IiZid. IN. OUT. BEW INOUT /8T A—F —DIEFNIT,
CREATE PROCEDURE A7 — K A > h® DYNAMIC RESULT
SETS HilZIFESINTWAE &R LY N ZTEIZH A 7 ResultSet[] D
INT A= —DHAAENTNET,

PARAMETER STYLE JAVA @ UDF & AV w ROEE., IL—F >
OIEH UIZHE S N2 QLS OEMSIEITE I N EE .

PARAMETER STYLE JAVA J)L—F >id. DBINFO F/zid
PROGRAM TYPE fiZzHHr—K~LTWEHA, UDF OFE,
PARAMETER STYLE JAVA Z{EETELDIE,. NTA—F—&L
Tt T—% - ¥4 TZ2EELTB5T. ORI TELT
W&t 1 7. CLOB. DBCLOB. F7zid BLOB 7—% ¥ 7%
FREL TWRWEAZITTY (SQLSTATE 429B8). 7z,
PARAMETER STYLE JAVA UDF 13ZB¥. MOHLY 17, £
WA v F /)Ny RESHR—FLTWER A,

DB2GENERAL

¢ Java

« UDF

« AhT—
[N A=

« XVJwR

DA TDI—Fld, Java AV RTHHATHLHITERS
NN T A= —5|ZELHANAENET, & UDF LAV T v F
/Sy REFZ 0D UDF ZBA% L7220, dbinfo WiEiZ 7 7 £ A9 %4
ENH570 LAEWED, PARAMETER STYLE JAVA Z{fd %
ZEeBEHLET,

PARAMETER STYLE DB2GENERAL L —F > D&, IL—F D
IO LIRS N 0L OB IEIZE SN E | A
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K8 NIRA—H— A1) (#EZ)

HhR—bIh
INT A—H YHR—bIN |[BIN—F -
— < A1 B0 17 FEIH
GENERAL . C/Ctt « ZRT— PARAMETER STYLE GENERAL A h7—R « O3 —2 v —Id,
. NET 3@ k.7 0oy LT 7 T r—3 3 Zif:bi)b—?’-)lﬂ@ CALL AT —
=S LY — Ty — A RINENT A= =22 FWD X9, CREATE
; zggﬂ PROCEDURE A7 — h A > hNT DBINFO HiZfFEd % &,
e dbinfo Hits (F—F R— 2T AHEHBAS TVWET) NA LT
* COBOL —R-FOy—vr—icEINET.
GENERAL !Z. DB2 for z0S @ SIMPLE A h7—FK 7O —
Py —EF%ETT,
GENERAL . C/Cit .« ZRhT— PARAMETER STYLE GENERAL WITH NULLS A h7—R - 71
WITH NULLS | (o K.7os :/—:/“Jvtbat\ u??\)‘tﬂbytc@ZWJ 7—&3>if;bi)b—?>ﬁq®
B —Yy— |CALL AT —=hAZEPNENTA=F—ZZIFMO £T, CALL
PN ATF—=hAZ P EDOENTA=F —TED NULL E# DA 72N
o 7ML bZOHICEENEYT, CREATE PROCEDURE A5 — kA
* COBOL > RN DBINFO Hizf5Ed 5 &,  dbinfo Bl (F—& R— 21T
BT 5B HMAASD TWET) WA MY —R - 7O —T vy — TS
NEJ,
GENERAL WITH NULLS %, DB2 for zZOS ¢ SIMPLE WITH
NULLS A h7—R - JO>—Y v —ELRA%TT,
H#:

1. UDF BXUIAY v ROYAE, PARAMETER STYLE SQL |3 PARAMETER
STYLE DB2SQL & [F%T9,

2. COBOL ZFHTE5DIE, ARTY—R - 70—y —DHFETDOATT,
3. NET £ lEFET Y 1L - AV RidbhR—hrEhTWEHA,

PROGRAM TYPE MAIN %7/=(3 PROGRAM TYPE SUB A< —
v —TDINSA—H —4L1E

T =T v —ld A IN—F 2 FRB T TIN—F L DATAINDINT A—H —
EZIFAND ZEINTEET, £3UL. CREATE PROCEDURE A5 — KA &
FHLTTOS =y —28&T 5 EE IR NET,
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int storproc (int argl, short arg2[], String arg[])

C 7077 A® main BEOX DB EZIFTAND LI C TOI—Vvy—%
YERE S 5121, CREATE PROCEDURE AT —h A2 R TTOV I L« ¥4 71T
MAIN Z$EELET, TOT T L - ¥4 70 MAIN O 70— v —%ERT 5
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s O =YX —3LTD 2 DOBIEKICE > TNTA—F—2ZITFANS,
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s IO =Yy —R@B3HAIAT I —E LU TER LTI S R0,
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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'
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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] x/
strcpy (injob, (char x)argv[1]);
EXEC SQL SELECT AVG(salary)
INTO :outsalary
FROM employee
WHERE job = :injob;
memcpy ((double x)argv[2], (double x)&outsalary, sizeof(double));

memcpy ((sqlint32 =)argv[3], (sqlint32 *)&SQLCODE, sizeof(sqlint32));
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return (0);

} /* end main_example function =/
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A e VAT LDINT 4 —X > ANEREE LTI ReENH 0 ET, I—F
SO —F 2 ERU T OV A TEITTEDIEELRLETRNWEAIE, IL—
F 2 &I DB/ NOT THREADSAFE HiZfiH L T 7230,

UNIX Tl&. NOT THREADSAFE 7Ot 213 db2fmp (pid) (pid {& fenced
E—R--7obv22EHTII—c> boTJOvA ID) £ —)L
NOT THREADSAFE db2fmp D& db2fmp (idle) &L THERINE
—é‘o

Java JV—F
AEY —DFEEOKZWN Java —F > Z2ETTEHTFEDHE. DI —
F > % FENCED NOT THREADSAFE &89 25 Z EaBEDLET,
FENCED THREADSAFE Java JL—F > OO L D&, DB2 1d, IL—F
CETDICEITTELIREID Java E—TZFHD, AL v KMLEN/= Java
fenced E— ROTOLAZEZRBINLLSELET, MEO YO ANTRKED
b—7EEETH IO AENEELRVWE, XILF AL RO Java db2fmp
TOY AT Java E—=TARBIZT—NEUC D[N HOET, 2OhTT
J—IZHTIEES W Java NV—F DB E, DD JVM 2HHATES A
Ly R-t—7 - F—RIZLZIFDMN FENCED )L —F > OETIIMEL £
ER
NOT FENCED Java )L —F VI3HETR— SN TWEH AL, NOT

FENCED & UL TCEFEESNS Java JL—F > 1d. FENCED THREADSAFE &
LTEREINTVDEND LD ITIENHENET,

C/C++ NV—F
—RIIZ, C F/21E C++ I—F > DIEDMN Java V—F > LD HEHTT
MW, TI—. AEU—OHE BLXOBEOMREENEZDET, 01D
DIFT, A'Y—#EZETTLEED/Z®IT. THREADSAFE %/zid
NOT FENCED E&— ROEETIE C £/ C++ I—F 23U AT DEWN
BEEMERVET, TOXORY AV ZEWTHITE. 2FaT - Ib—F 20D
OO TOT 52 T OREHEEIES (D—F>0tFaU 70 —I12H
THEEFRE] QHEESR) LT, W—F 2 E2HMEMICTANLET,

SQL JV—F
—MRAC, SQL JV—F >, BT SQL YO —T v —DIE DN Java J—F
CEOBERFVERTHD, BEIL CI—F VI T BT+ —< A
A TNWET, SQL JL—F »IidH#IZ NOT FENCED &— RTE@T 2D
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T, N —F > LD T =< A LD RIS HICKRELRDET,
By 7 2 #HAIA AT UDF 13, —RIIC. SQL TIERT 2L DH
C THERT 215 MNEFTEEN END £, Oy 7 NEHMEA. SQL
UDF 3445 UDF IZPLiE L £7,

AT F Ny R

A7y FI)Ny REF, UDF BEUVAY v RADE|ID Y THRFEIR AEY
— Tyl DIETT, AV TvF/)Ny RINEHINSDIL. SQL AT
—FAZFHNDOIV—F > ADfE 2 DZRITH L TDOHATT, AT—HEA B
NI —F I L TEBROZEN S 2856, EOZBHZNMED AT 5
wFNy REHDZEIZRVDET, A7 Ty F /)y REFEHAITNIE. UDF
FZFAY Y RIZROMNOIHE U ETZEDOREZGFIFL THB I ENTEE
ER

BRI ZES UDF BEXUOAY w ROBZEIFIAT Ty F /)Ny REMHH
TIUL, BRUDOIENHL TURETHH TR TOEEHREL TBWT, L&
DITRTOMPENHL TENEHFHITHIENTEET, D UDF AV v
Roory 7 Th, FFOH L EFFOH L O THREORENBHEIZ /5
BMRHVET,

CHAR NTFA—&—I2E -5 THHSB VARCHAR T A—4%—Ddif

JV—F 2 EFT CHAR /N T A= —DKHDIZ VARCHAR /N T A—4 —
EHEAITIUL. V—F O T =X AZEMLEIVDEIENTEET,
CHAR 7—% « %1 7 Tli372< VARCHAR 7—% - ¥ 1 J&MHHT 5 &,
INT A= —DFEJEL DRI DB2 IZL> T/8T A—F —IZAXR—ANH
OIAENZLRDET, TNT. *y bT—=UZRHBLIE/NT A= —Dix
REICET LR N ER S NET,

BZE, 247> 8 77U —3 a2 CHARQ00) /NT A—4—%F
I BN —F AU 2% "A SHORT STRING” ZJET 5. DB2 13/%
FTA—=5—IZ 186 HDAR—AZMDAAR, AU 2% NULL THTL
TG, 200 XFDOARY > & NULL RIEFEKERYy RU—Z7HT
W—F VICEETH2HEND D ET,

ZN&EEERT, VARCHARQ00) /X T A—4—%TFT 2)—F IZHE LA
KU %2 "A SHORT STRING” ZJ£9 &, DB2 IFHIZ 14 XFARY T
& NULL #1EfFZE 3y N — U RRETELET,

W—FoDeF*aVT+—ICHTHEEEIE

N—F > OHFEBLVEEOEEIDT. T—FXR—Z - 7T UTr—2a >N T +—
YA ENREERIBICED DRV ET, 2L, T—FXR—=2AEHEN
—FCOREBEZELLEHELAWVWE, EFa T —LDOUZATNEL S50[RS
HDFET, TZTIE. EFa2UT4—LEDOYZAVIZDWVWTEZDID Y AT 28t
BT B7DDFERICOWTHHALEY., EFaUs 10— UAZORITIE, tFa
UT 4 —ZRERIN TRV —F > 2R EIRE T 2 HIEICBE T 5HN N TN
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SQL BI USRI —F > DBHFE



t*aVUrqs—-UVRY

NOT FENCED )V—F UE, F—=FR—R I3 =¥ — - UY—ARXT VLAY

HZEMTEET,
NOT FENCED L —F ld, 7—FR—Z - IX3x—Yy—ELFLCTOLAT
B L £9., NOT FENCED JL—F 3. T—FIXR—A « T2V E8H
BOBMOZESH S TNEED, T—IR—Z - IFx—Vry—OHHAEY —
BB ELIIEHRNCHEELZD, TR — ORI GEZEELRZD
THUREENHDET., EE5OEROLED, T—FIXR—Z - IFx—Ty
—MNET B L7 £9, F/2 NOT FENCED L —F > id, 77— X
—AELZOREWET HREMESH D T,

T—HIR—=A + XX —T v —EZDT—IR—ADRENEEZHET ST,
NOT FENCED & L CHERT 52 FEDIN—F > EMEMNICA ) —=22077F
DRHENHODET, ZOLII—F L. EHNICTANBLRT NN T
GTEHLENDODETHN, PHIL ZNLVEIRRZRL TWTIEERD £H

o N—F 2 OMETIE. AT —EHEHNWEROMEAITH U TRERE
BEHWET, BENECZEEDPRDEVNES A DD, O— RPAE
J—Z @I EBR LR WEECHNERZAREIMEHT 2556 TT,. 20X
S 7L, Java ®° NET Ao 70 r 53 0V SiETEI<AEoNET,

NOT FENCED JL—F > %% 9 51213,
CREATE_NOT_FENCED_ROUTINE RN TT,
CREATE_NOT_FENCED_ROUTINE #BRZ {159 5855, 53NNl
T—HIR—A + IFx—T ¥y —EZDTRTO Y — ZAIEHIBRICT 72 AT
ELHEDITRDBIEITHEELTLEI N,

{#: NOT FENCED L —F 13, H@EORMEITHERL 2R T3 R—h &
NTHERA,

FENCED THREADSAFE )l —F 3. fftd> FENCED THREADSAFE )\ —F

DAEY—IZT7IVEATEXT,
FENCED THREADSAFE )L —F &, {70 2ANOZAL v REL T
BLET, ZON—FFnsnd, H—-7O0ZANOMDIL—F> « XL
v RICE > THEAZINAATY —ZHAMD I ENTEET, LN T,
1 DOALy RMEIV—F 2INA Ly ME7 O A Od I —F 2 6%
T ENETDHENAREICEDET., 1 DO7OobXZHALTVS
BE, ATU—EHNEL TWARWL—F> « AL v RO —F > -
ALy REBELZD., ALy M7 O 22N HiEdT 2RRKICR 5720
THENIHIDOY A BAEL ET,

ffid®> FENCED THREADSAFE )L —F > Off ek 51213,
FENCED THREADSAFE & U T&ET % TEDI—F > Z /KA T Y
—Z2UTHBRHENRHVET, TDOXDI—F L, EEHMICTANBX
QTN T H0ENH 0 ETN, FHLZNBVEIRIRERL TWTIE
BOFERN, W—F > ORETIZ. AT —FEEFNEROERICNL T
BEERERZIWET., UL, BENEZSREORbEWETTH S
M5 TY, Java DAL DEFEOLEIIRFITES TT,

FENCED THREADSAFE )l —F > %89 51213,
CREATE_EXTERNAL_ROUTINE HERNHIETT,
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CREATE_EXTERNAL_ROUTINE HE[EZ T 59 5856, 5N AN3mo
FENCED THREADSAFE )l —F > DA EY —2E A~ —F/-I3ETES
OB EITHERELTLZES N,

fenced 7O ADHEENSL DT —INR—A +« H—N—ADEZAAT 7 AR
. T—AAR—Z - I =T —OWBEEZEIITREENDD ET.

fenced 7OV ZADFETFITHEHINDL—F— ID 1Z. dbicrt (1 > AY >
ADYERL) £7213 dbiupdt (f > A > ADFEH) AT L AR RTE
FINET, TOI—YF—ID & W—F DI TI7U—,0 T AERE
LTWas7 1 L2 hU— (UNIX BE5E Tl sqllib/function, Windows BR5iT
IZ sqllib¥function) "DHEZAALY 7 AMERZH > TWTIIRD EH A,

ZOI—Y—ID T, T—FIR—Z + b= N—LEDT—FIRX—=2H X —
TA T AT LRI BHAMD L FHFESIABOT VAR B B>
TWTIERD FEA (ENDBARRERGEE, D EHEHERT 7 1I)LP
T4 LI M) —ICHT 25D FREESABLOT 7 AR Z 5 2 750
EOICLED),

fenced 7O ZADFAEHENT —F RX—A « b—N\N—LOZKEDOI )T 1 71

W e DY —ANDEZIAART VAR EZ B> TWDH E, AT ARENE
ZLAEEMENH D FET, HIZIL, T—IR—AEEEFEN, I—F > E=MED
TOt ANIZHHWIAA fenced §5 2 LK DMEDRFEMEZRETE 5 &
EZ T, KRHDY —AMN5%IFH > /= FENCED NOT THREADSAFE 72 &
DI—F > 2BFEL2ELET, 72720, fenced 7O AZFIAL TNDHL
—H'— ID 1%, sqllib/function T« L' U —~DEZAART It AHER %
HoTWbELET, I—F—NZDN—F > Z2IR0HT &, I—F—2%K
725 BT sqllib/function NDZ - 7 < U —{3., NOT FENCED &%

BEINTVBHDON—2a > DI —F AR TEEZINTLENET, &
FON—F NIT—FR—=A « XFx—T v —2EKNDOEHIE D7 7 & ZHEFR
EHOTNDHDT, T—IN—AKROEEIBROELM,. T—F XN—ZADHK

B, REBMONE, FRIET—IRN— « XRX—TJ v —DOWIEZIT D JRE
HNRHD £,

fenced 7OV AZIETHL1—F— ID 2%, T—IXR—RZ + b—NN—FLD
BELRT 74V T 4 L7 MU — (FIT sqllib/function BT —H N— 2
DT—%4 + T4 LT bU—) NOEZRALT VEAMRE D> TWianI &
TRERL TLEE W,

W—=F DA T5U—BLUY FTADENEHE

SQL BI USRI —F > DBHFE

N—F>DI7A4T TV —BLRTITAEZRELTWDT 4 L7 M) —~DY
DR ANHEEINTWRWE, I—F DI T 7 —E0 T ADHIBRS L
ZENAREIC/Z> TLENET, FIOHE TR EHBD, NOT FENCED )b
—FAENHFELL W (FREa—FT 4 >R DOH D) I—F 1T
BEMZONDE, T—IR—=Z « P=N—=LZD) ) —ADLEMNE. #E
M, BIOATITAN—NEL B RDODNDAREERH D T,

W—F > DRENEZRET HITE. N—F DT T I —E07 T ADNEDN
NETA LT N —\DOT7 VA Z2ER L RITNIRDERA, TEBRED
PEOI—F—IZL, ZOT4 LI N —ET 74TV EATERN
EHICLTLEEN, ZDEIBRT ALY M) —~"DEZIAARTY 7t ZHER



ZEIDYTE EEIL. FOMRICE> TEYL—T— ID OFTA&EIZT—%
R—=ZA - RE—T¥—EFDOTRTOYY — AITEHBIZT 72 ATES L
INCRDHEITHEELTLSEE N,

EFaVUT 1 —ICRODBHBIIN—F U DRR

RHDY) —AMBEIN—F > 2BELTLEo 2868, TOMER. Bk, WOHL %
IORNC, BT ZOHEEZRBIHANTLZI WV, ZO)I—F > ZHENIZT A -
U TABIDRIRNEDFEEL BN E 2R L =D TRWE D, FENCED BELW
NOT THREADSAFE &L THBETHIELa2BEDLET,

BRI —F O OFREEH- STV —F 2B T D2HENE UGG, ZD)L

—F > % FENCED X NOT THREADSAFE T)#L FT, T—FIXR—Z DR

NN THEFIN S L D129 5121E.  FENCED B XN NOT THREADSAFE )l

—F WL TR T EBDICLARTNR D £/ A,

o D) —F > EIFAINBNIIED DB2 7Ot A TESFLET., o T
BEBRTLTHT—IR—A - XX =y — 3 EBE2ZTEE A,

o T—HAR—ZAILO>THHAINAIATY —LIZHDOATY —Z2FHLET, £
FTHE, EHOEOYTTHENWRD>TH, T—IR—Z - I3x—T vy — 3%
=ZITER .

IV—=F>nD—

R R=JICHATZEEEIR

XFT—HE, IV—F > OIERKRIZMH S #1172 PARAMETER CCSID %72 3 i
FoTmREINEZIA—R «- R=TTHEIN—F PEINET, FELIZ, Ib—F2»
SHIEINDXFARN) 7%, PARAMETER CCSID #4723 IickoTRaEN
50— R - R=VZEHFEHALTNEHDET—IR—ATIEHAZINET,

BlzIE, =R - RX=2 C ZHEALTWBEYIA4 7> b 70740, dI—K -
R—=T S DOV a iyt AL, 0t a2 hd—RK « X—=T R D)b—
FLEIEOHTETHE, LFOXDITRDET,

1. SQL ZF7—hA Y NEWNOHT E, ANLFET—HE, 7947 > b 77Y
=32 Od—KR - R=2 (C) M6t r7arDd—R - X—=T (S) IT£H#
INET., FOR BIT DATA &L THEHINST—4 D BLOB OZAHIIfTHN
FH A,

2. W—=F>DA—R - RXR=IWtra3>Dad—RK - R=TEBBS>TNBEH
W V—F ORI S NSEIC. AJISCFT—4 (BLOB & FOR BIT DATA
ZPR<) AW —F>DaA—R « R—=Y R) TEHBINET,

B N— e J=F>OTV AN ). T28AI. NA > REEFTHEEIC
. V—F O URICHERTSa—R - X—=Y R) 2T L %2M
<PBEDLET, 2L UL, IXRTOT—ATHHERETH 2 EEFED A,
# 21X, Windows ER$i Tl Unicode 7— % N— A ZERT D ZEMNTEET,
L/ L Windows BRE%IZ Unicode I— R « R—=INidud, IV—F > Z21ERT
57 7V/r—a>% Windows DO— R « XR=JTTF Y a2/ ), 2284
Ve BEUONA 2 RTHZRENRHDET, 7281 T —0 MR T E 72 W
BRI LFENTY TV — 3 JIZRWEEIE. IV —F IZIEEITEHL 9,
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3. W—=F MK TTDE, TR+ IF—T % —FIXRTOEICFT—¥
2, BREIIECT, NV—F > A=K+ R—=Y R) b3 - a—K-
R= () "WML ET, EITHIIIN—F > TITIT—NECEHEDIL—F > »n
5@ SQLSTATE EZWiAvt—I6H, I—F > - I—R - R=Ih 503
e d—R e R=JIIEMEINET., BLOB F/zld FOR BIT DATA DXFA
U > TIEERIIITHONEE A

4. AT—hMAZRIETTHE, HAXFET—HIEdEr>a> - a—K - X—=P
S) METEDIIAT > b 7T Ur—2a>@ad—R - RX—=2 (C) ICEHIN
F¥9., FOR BIT DATA &L T E#/z BLOB /237 —% OEMIIfTHON
ERc R

CREATE FUNCTION., CREATE PROCEDURE. X' CREATE TYPE A5 — h X
> FT DBINFO 7 a2 EHATE V—F>0a—R - R=IMW)L—F iZ
EEINET, ZOMaizBEIC LT, I— K - R=JZEHT DI —F L 2LHEL
B2 —R - R—=YTHEET DL DITERT 2 Z &N TEET,

R EybELr 64 Evb-7FTV5=a3r BN —-FDYR-F

100

DB2 Database for Linux, UNIX, and Windows &, S F3F4R2 7w b T4 —AT
D7 TVr—2arBEO—F 2 (Fad—ry B0 —EEEK
(UDF) 251) OFEELET 7O AL OOV R—MERELET, 77U
—2a BIO—F L ZELHEIES20DICIE. DB2 T—F X—XZ « Hir—
FD 32 Ev FBENY 64 By MCBETHEEREHEEMRFIL, TNEHMETLE
INEETT,

F79, W<DONDHEHHEIZLTHBEEL LD,

e R EYN N—RIxT7 +TI9vbrTH—AIL R EYK - AXVL—FT 47
CATLAEBBL, 64 Ev R cN—=RUTY - TIv T =LAl 64 EV b -
ARV =T 4 20 « AT LAEBEHLET,

e DB2 7—HAXR—=ZAD N2 EV R A2AF AT 32 Ev b - AXL—F4 >
e SATLAMN 64 EV R ARL—=F 4 2T« AT LADODWT NI A B
— )V TCEET, DB2 T—IR—AD 64 Ev k- {2 AY AL 64 Ew b+
FRXLV—=F 4 2T « SATLIUMA A= TEEE .

e R EYR - TTUS—alid 2 Evh e ARV—=FT 42T« AT ALTHE
HLXNZT TV r—2a >0l L& ELET,

e 64 Evh - 7TU =3, 64 Ev b ARLV—F 425« AT ATHE
HINEZT TV r—a 0l Ez2ELET,

FDZEE, 79147277V r—2a3a> B —F I T3 DB2 57—
HAR—=ZAD 32 Ev hBXN 64 EY FOYR—F%2, ROHEEEEHITHIEL T
WET,

SQL BX UM —F > DFIFE



#10. 32 Ev hERIF 64 Ev N N—ROxY - Ty hT75—AETD 32 Ev B
Lth 64 Ev b T —23 >DEFICET S HHR—F

R EvYyb-N—FKUz7H
XOFARLV—=F 4 VT TR
T I

64 Evy b - N—Fuz7H
KUFRLV—=F 4 T - TR
bal

R Evh-TTUr—3

- YES YES
64 Ev b 7TUr—3a
> NO YES

PLFDOZFEIE. DB2 7947 >k « 77U —amb DB2 T—HR—X « H—
IN—=NDEFDOVERICE T2 R— 2 RLTVWET,

#1l. 32 EvhBIL64 EVR -7 T7 2805 32 EvRBELN64 Ev - H—

IN—ANDEERFICETT B H AR — |k

R2EYEF--Y—N—

64 Ev kY —N—

RN EYRN-TIAT N YES YES
64 Evbh-7TUr—3
> YES YES

#1232 EvhERIF 64 Ev N N—RIxY - TIy hT75—AETD 32 Ev B
Lt 64 Ev b T T —23 >DEFICET S YR —F

R EYE-N—FKYx7H
XOFRLV—=F 4 VT TR
T I

64 Ev b - N—KRUx7H
KUFARL—=F 4 VT« TR
T

R EYR-TTUr—3

~ YES YES
64 Evh-7TUr—3
> NO YES

PLFOZFEIE. DB2 7947 > b « 77U — a5 DB2 T—FR—Z « H—
IN—=NDEFOERICE T2 R— 2 RLTNWET,

#1332 EvhBELUN 64 Ev -7 T7RN5 32 Ev hBIN 64 Ev b H—

IN—ANDEERFICEET 5 B AR — |k

R EYEF--Y—N—

64 Ev - HY—N—

REYN-TIAT B YES YES
64 Ev k-7 r—3
> YES YES

#1432 Ev hBLN 64 E o H—=/)N—LETD fenced BFI unfenced 70—+
—HLN UDF DETIZBT 2R — |

R2EYE--Y—N—

64 Ev k- HY—N—

32 Ew h® fenced 70—

¥ —%713 UDF YES YE B
64 Ev h® fenced 70—
¥ —%£/&l¥ UDF NO YES
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#1432 Ev hBLN 64 E ko H—=/)N—_LETD fenced BFIN unfenced 70—+
—BFL UDF DEFICBHTZ2HHR— K~ ()

R2EvE-F—N— 64 Ev b - F—N—
32 Ev b® unfenced 7'H13
— v —%71% UDF YES NOA
64 £ h® unfenced 703
—2 ¥ —%/zi¥ UDF NO YES
i

1. 64 Ev R« H—=N—=FETD 32 Ev b TO—2vy—OEFIIMLEICZH
EMMHDET,

2. R Evbh-I)l—F % 64 Ev - H—N—LTHREZESICIE. Nz
FENCED # LN NOT THREADSAFE & U TIERT 20ERH D FT,

3. Linux/IA-64 T—FXRXR—Z « —N—FT 32 Ev s« I—F O ZIEQRHT &
ITEERA,

HEIV—F D 32 Ev & 64 Evy bDYR—b

32 EwvbhE 64 Ey NOIBIL—F > DY HR—KE, JL—F > D CREATE AT —
M A > k@ FENCED £i%/=13 NOT FENCED filW D 2 DEHiOWTNMDIETE
WCEoTHRESINE T,

AERIV—F > DIV —F > ARKIZ T O 53 2 7 EETHERI N IV—F > OO

LIFICO—REINTETINDETIATIV—FRRBIITA - 77I)Lica /)1 )b

INXT., FENCED F/21% NOT FENCED HiDfFEIL, T—FR—R - X R—
¥ — &R LD fenced BETHEIN —F > 2FEITT BN, T—HIXR—A « X Hx—
v —ERIUTY RLwi o7« AR—ATEITTEHNEREL T, BHFIL. BRI

TCPIP DO DITHAF AT —NEHIND D, KOEWNT 4 —< > A % fEfit
THZENTEFET, T7HIINET, II—F 3, BRESNDMMOHENCEERR < H

IZ fenced &L TIERRENE T,

DTFDEIZ. HUCARL—F 4 27 « DATLATEITINTVS 32 By EBLWY
64 EYV FOF—HXRX—Z « B—/)N—T fenced BEIN unfenced ® 32 Ev Bk
N4 Ev b —F2EETTZ72DD DB2 OYR—KZ2#BHLTWET,

#15 32 Ev hNBLN 64 Ey NOSEBI—F > DHHR— K

W—F > DEY M REYEF-HY—N— 64 Ev b -Y—N—
32 Ev D fenced 70—V % — |HR—bEND YR—rahz O
%7213 UDF

64 Ev h® fenced 70—V v — |[HR—bInN TN E HR—haINns
%7z1% UDF

32 Ev h® unfenced 70— % | YR—FEIND HR—bEh3
—%/-13 UDF

64 Ev RO unfenced 70— % [HR—bIhThizan B YR—hEhs
—%7zld UDF

A
.
.
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1. 64 Evy b« H—=N—ETD 32 Ev b IL—FLOEFICTIT 64 Ev - H—
N—FETD 64 Ev b - )L—F2OERTFTIFEOERTEEITH D T A,

2. R Evbh - I)l—F% 64 Ev - H—N—LETHREZESICIE. Nz
FENCED BXL N NOT THREADSAFE & U TIERT D HERH D T,

3. 64 Evh 7= a3 BRI —F 2% R Eyvh-TRLyI T
AR—ATEITTHIEITITEER A,

ZOTOREHITREHE /LT, 32 EY MO unfenced 70— v —% 64 Ev
F®D DB2 ¥ —/N—TEIFTTHIENTERNEVNSETT, 32 Ev D
unfenced JV—F > % 64 Ev b+ 7Ty T4 —AIZT7OA LARTAITRS RN
LBEX, hFard 501, £DJI—F 2D CREATE A7 — A2 N5 NOT
FENCED HizPrEL TS,

64 Ev b+ F—IR—=R - Y—N—LETD 32 Ev b -5475

)= ON—F 2 DONT =R
64 Ev Kk DB2 T—HXR—=Z + $—=N—LT 3R Ev b —F> - -F4TF5—
RO —F N T ZEIEIEETY . LNLZOHE. 64 Ev b« H—/)N—
T 64 Ev R IN—F 2P OHETIEEDNN T =< AFHEE LA, /T
= AMNME T 2HHIZ, 64 EV b - F—N—ET 32 Ev k- J)l—F 2 %E
FTLEDETBENNCETENE 64 EV N - T4 T T —ELTIFURHZES &7
HZMETY, ZNDRBRLTHSE, TOIATITU—IE 32 Evh-I4T571—
ELTMOHENET, R Evh- 904077 )—%2 64 Evh-I14T757U—&0L
TIREOH I RRITMNERT 5 &, db2diag O Y « 77 AT T — « Avt—
(SQLCODE -444) WA I NET,

Java 7 7 ADEy MEIZZNZNRED ET, Java KT > VM) 720 32
By hEklid 64 Ev hELTHEINET, DB2 TlX IVM Z2fHT 51 > X
HOAERELCEY MED IVM OFERAOAHANYR—RINET, WL E. 32
EYyh DB2 f{ > AXATIE 32 Ev b IVM ZJZ2M#HTE, 64 Ev ~ DB2
AVAZ AT 64 EV N IVM ZafHTESDENWSZ2ETT, ZHUTk
D, Java Jl—F IFIEL<HEREL . WRERIBE VRS DN T 3 —X AR TEE
ERS

HERIV—F > TD XML T—% - 94 TDYR— b
TRO7TOr7 I D VEETEMTWANE T O —2 y —B X BT, 7—
5 54T XML DINTA—F—BLOLEKREYR—FMLET,
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CREATE PROCEDURE A7 — b A > h£/zi3 CREATE FUNCTION A
FT— R A2 POETICHERBEHEIIDOWTIE, ZUTEIAT—RA D
SR L T E3 N,

CLR ) —F VICBE L 26 EEHD Y A MIDOWTIE, BAFEZBL T Z3 0,
« [128 =2 ® TNET CLR )L —F > ICBIT B Hl#FIE] |

FE
I. CLR THR—=—FEINTWVWBEETIN—F> -0 wrE1—5742>7LFT,
e NET CLR JL—F > DOHFES NET CLR IV—F> DT 4 —F ¥ —IZDNT
&, TS OB a3 TRUENEY ZZ2BBLTLIZI N,
o JL—F > T SQL #FE{TT 5¥E13. IBM.Data.DB2 YT —2HT 5
n, A >hR—kLET,
* DB2 SQL 7—% ¥ TRV T T5H57—% - ¥4 TEMFHL T, "ARME
BENTA—Y—ZFLL<EELXJ., DB2 7—% - ¥ 17L& NET 7—
Y AL TOBDR Y ESZIZDNTIE, UFZSRL T Z3 0,
— 121 =@ [ NET CLR )L—F > TP SQL T—4 + ¥ 1 7 %itl |
e DB2 MUY HR—FTBENTA—F— « AFZAL)NOVWTINE[FHL., .NET
CLR L—F > DI)INT A= —BHIIHES T, INTA—HF—ENRNTA—=H—D
NULL #EZ#Z2ES5T20ENHDET, £/2. UDF DAY TvF/)Nw K&
DBINFO 7 S A%&/)NTA—F—LLT CLR V—FUICELET, NTA—F
— L TORYATESOHMIONTIE, LFEZSRLTLIZE N,
- [123 =@ TNET CLR V—F > D/NTA—F—] |
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e N—FoMTOS—T % —T, IN—F>ORRHLITIZHELY FE2ELZN
6. Rty NHONT A=Y —30EH D EH A, CLR IV—F 2 h5iE
Bty h2RETHEOIFMIIOWTIE, UTFE2SRBRLTLIEI N,

- 126 "=2® TNET CLR 7O =2y = 50fEET Y FORD ] |

e MEIZIHEC TN —F ORDEZHRELET, CLR AHT7—BEHROLEEIL.
EERITANCRDEZHRETHILENHDXT, CLR ZEEOREDI—R
13, ZEEOMEORNHL ZEICHIN G A=Y= L TfRELAZTUE 2D 8
o CLR 70— ¥ —3RVEZREL £ A,

2. CLR THEITTZHHMEIE L) 7> 7Y —=lcad—R2Z2EJIRL%ET, DB2

27 7 AF 5 CLR NET JV—F > OERFTEICDONWTIE, UFOREY 7 %

SRLTLZE N,

o [ADONET BEL OLE DB 7 7' r—=< 3 > DA% WO [Common
Language Runtime (CLR) .NET JL—F > D]

XTI T )T —H X=X « H—/)N—_ED DB2 function 7+ L7 N —

WCIE—=LFY., DB2 W—FUICHELEZTY T —FRE 714751 —
13, function T4 L7 MU —IZRETD L EREIOD L ET, function T 1 L
7 R —DFIZDOWTIZ., CREATE PROCEDURE A7 — kA2 hEzlZ
CREATE FUNCTION A5 — kA2 ROWTNND EXTERNAL HiZSHL T
7230,

7RI Y= N—LEDORDOT 4 LI N —IZOAE—F5IEBTEET
N, I—F D ZIEFIFOH I, Y22 T —DREEM/NAHEAEL T
BIBERHDET ., ROAT v T TINNRBEIT/REMNETY,

CEETBIN—F > - 1T D SQL Fi#E CREATE A5 — K A b (CREATE

PROCEDURE 7z CREATE FUNCTION) % Bhi) 7 135FICEIT L £T,

+ LANGUAGE ffilC. CLR EWHEZERTEL£T.,

« PARAMETER STYLE HilZ. JV—F > « A—RTA > TV AL NLEBERRINT A
—H— AL I)NDA4FIEEELET,

o EXTERNAL HilC, N—F > LBEHELZT7 T —DAFIZEELET. TD
=oiZid, L FonwThnroEzEHL £,
- W—=F > - T TY—DOFEEEM/I AL,
— function T4 L7 hU—2HMEIZ LI —F> « T2 T U =D/ A

%o

EXTERNAL filC T 1 75U — D5 E/Mi/S A% F/-I3H /N A% Z21EE L
WA, DB2 1377 # )V MT. function 74 L7 FU—NTT7k&>TY—
DEAFIERLET,

CREATE A7 — M A2 NZEITLZ#%. EXTERNAL filcfgEL=7t> 7
) —% DB2 MEDITSNAEVESIE. #HI—K 1| &5 — (SQLCODE
-20282) MFEELET,

« DYNAMIC RESULT SETS HilZ. —F LICE-> TREINDHEREY NOK
KREEFELWEBEHEEZfRELXT,

e CLR O3> —< % —IZ NOT FENCED HfiZ{RET 52 L3 TEEH A,
CLR 7O —2v—ldF 7 #J)V T, FENCED O3> — v —& L TETS
NnE9,

SQL BX UM —F > DFIFE



.NET CLR JV—F > - A—FRDEIF

NET CLR V—F > DA > TURA>F—Ta - A—REERLERS, V—F
TR TU=ETF 7O LT —F L EIFOHERE S X DI2T BT, TDREIC
A>TIVAYTF—2ar - A—REZEINRTZ2HENHDET, NET CLR JL—F
OB RITHER ATy TE, SRIIL—F > DIl RITHER AT TITEITN
FITMN, WS DMDETE @Di?

NET CLR JL—F > ZEIRTBITIE, RO 3 EBODOAFENHDET,

+ DB2 Database Development Add-In for Visual Studio NET 12 OZZ7 4 w7 -
V=IVEHHT S

« DB2 )L« NwF « Ty A )L 2HiHT 3
e DB2 AXR T4 > RUNSOANY U REANTS

W—F>HD DB2 27« EJVR « AV U T RBEXUNYF - 7y AIE, T
THIIERTHR=FEINZI A T—2FHTIHEDA R —F 1 2T« A
TLDDDI—H—ERI—F > 7213 Tha<, DB2 ¥ 7) - Ib—F > (Fo¥
—Vy—BIUOI—TF—EHKFE) HICEEI N TWET,

C# B X Visual Basic IO DB2 27 )L« EJVR « AU T RBEIINY F -
77 AIVITIHMER Y FRH D ET, —M&IZ. NET CLR JVL—F > ZEIL RT3
3. 797497 < —=)VERFIZEIVR - A7 U T~ WBEIZGUTERICEET
Z2) ZEHT 200N ROEHESHIETTA, DB2 AR - Uy > RUNS ) —
FoEENRTDZHEDH>THEE, WANWAERITNEBEET,

7 EINER - ROUT MZEESF= NET BEES 914
A (CLR) Jb=F > - A—EKDEJIEK
NET @ E#ET > %1 L (CLR) J—F 2DV —A + I—RDOE)L R, NET
CLR IV—F MERDEIRIEETT ., ZOEZEIL DB2 27 - Ny F - T7A))
EHEATAHZEICKD, MEN ORI ZENTEET, YT EILER -
A7V T RE SQL AT —hALREEFDY—RA - I—RIZbFERVWY—Z - O
WHEHATEET, EIWR - 27U T MIENREAT T U —O function
FTALIR)—=ADa281I. U7, BEIOFTTOA AL MR ET,

WD FEE LT, Visual Studio NET 2L > T NET CLR Jl—F > « I—RDE)L
RYEEZBEMLT D, £/2E DB2 > 7I)ILc EIVR - AV T RDATY %
FETITOZENTEET., ROMEY I ESRL T EZI N,

* Visual Studio .NET T® .NET #@#F#ET >4 1L (CLR) —F>DEJR
e DB2 OAX >R+ 4 > RUIZKD NET #H@ESiET > Y1 L (CLR) IV—F>D
YERL

C#%&UVMMB&CNM%IRW FoEEINRT D070 IIIE
FBEEOY TV - EIVR « 22U T M2 bldrtn EWSHARIMH D ET., I
%ﬁﬁbft»%f%éﬁ/7w Tar I hE—FEZ, RO DB2 T4 L7 KUY

—IZENNTWET,

e C: OE sqllib/samples/cs/

o C++: DFE sqllib/samples/vb/
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bldrtn ZZ U7 hEFHL T, YO —Y vy —E1—Y—EXREKOW S ZZLY

—Z =R TyA)EEINRTEHIENTEELT, ZOAZY T NI LLTFD

IR ZTTNET,

o A—HY—PRELET—IR—ZXEDHEFHEMLT S

e V—Z+Od—RZINAIILTYU>ZL, DLL EWD 7y A IIViERHER DY
T —EERT S

s 72T —%F—HR—Z « H—/)N—® DB2 function T4 L7 b —IZ3E
—95%

bldrtn A7 U 7 K. XD 2 D03 AEZFANET,
o =X+ =R« Ty 1IVDOL&HET (7 71 IVERERL)
o EBNHENL SN DT —H RX—ZAD4HI

FT—=HR=A + NTA=F =34 T a>TT, T—IXR—ALZH/ELRWES
W& 7OV ILEFT 74V RO sample T—FN—AEMFHLET, N—F FT
— I R—=AMBBA AT D AEFCA DAY AL THETLILEND S720,
I—Y— ID ENAT— RD7=DHDFIEIEAETT,
RS
o W7 NET CLR V—F > DAXRL—F 4 27 « AT LABIOBIFEY
T MY ORMHEEME RN L TWDRENH D £I,  [NET CLR )L
—F > ORFOYR— K] 2SR TSI,
e 1 DUEDIN—F > AT VAT —2a E2EBOY—A - O—R 7
71
o BfF DB2 1 2 AH CAND, —F OIMERIND T —F R—AD%
Ao
FIE
1 DU EDI—F >« A=R A 2T VATF—2alz2a58Y)—Z « d—
R« 771N EEINRTBIZE. UFOATYy T2ETLET,
1. DB2 OX >R U4 > RUZELF—T T35,
2. V—=A+d—R -+« 77A)V% bldrtn AZUT bk« TyLIVERUT 4
L7 h)—=lcatE—9 %,
3. B2 e T=HIR=2I—F 2 Z2ERT HHEE1F. ROLHIZ. E
IR« ZZ VT RAIHNT, V=« =R« Ty A IIVOAHT (cs F
72l vb Ty AIIVIEEE TR L) 2 AT 5,

bldrtn <file-name>

DT —5 R—=21)—F > &ERT 5513, KOLDSIZ, EILER -
27T "4, V=K A=K« Ty A)V% (7 7 AIVEETFRL). T
— I R—=2%E AN LET,

bldrtn <file-name> <database-name>

A7V T RZEL>TY—ZA - A—Rpa2 )1 )LEy > nfibhn, 7
YT -NERINET, KIZ. AZUTRZE->TT TN
F—=HRXR—Z « Y—)N—® function 74 L7 U —lcaE—3Nx7,
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4. W—=F > A2 TVATF—=2a 2G50 —A =K T71)L%&
ENVRLEZONESREINID TTRWERIE, T—FRX—=2AZEIELTH
SHEIREIT S ZEICKD. DB2 THLWN—a oI 75—
MERAINAELDICTS, ZNETOITIE. I RITT db2stop I2Hi
17T db2start AN LET,

NW—F > HHASATS5U—DE)N REF—HIXR—=Z « —/)N— EOD function T 1 L
7R —=ADOTFTTOANEFITK T LIRS, C BEY C++ IV—F > OIERMEZE
WEEH L= ATw T2ZETTHHENH D ET,

NET CLR )L—F > DERIZIE, V—Z - T—R - 7711 > TURXA > hEh
72)—F > T &I CREATE AT —hA D REETTHENDI ATy ITNEENE
T N—F > DERNZETTHE, N—F > Z2IERHTENTEET,

DB2 A9V FR D4 RS D .NET £BEES /91 A

(CLR) J)—F> - A— KDEI K
NET CLR J—F>DYV—A + I—RDOE)JL RiZ, NET CLR L —F AERDEIK
EETYd., ZOMEHIT, DB2 OX R - Uy D RUNSFHTITO I ENTEE
9, J—F > - I—FRIZTSQL AT —h A EIDREENTNEINEIDIIHND S
I, ACFIETHEDDZENTEET, ZOEEAT Y ST, NET CLR 23R
—h92707 53 EETEREINZY—A - O— K%, DLL 7 71 I)VERER
BEOYE T =AM T AUERNEENET,

BDFFEE LT, Visual Studio NET TITOhiEE, DB2 > 7))L« EJLR « 27
U7 RZ2HHTSHEICED,. NET CLR JV—F > « O— RZ2 )L REENGEEIC
BOET, ROMEYIZESRRLTIEIWN,

* Visual Studio .NET T® .NET #,@#F#ET >4 1L (CLR) —F>DEJLR

s Y2+ ENR - A7 YT N2>/ NET HES#ET > Y1 L (CLR) )L—
F>OEIR

AibE S

o WHODAXRL—F 427 « > AFAE NET CLR IL—F 2 BAFDY 7 b 7 Hi
BEMENEEZEINTNWSZE, [TNET CLR I —F > OBFEOYR— ] 251K
LTL7ZE,

1 DPED NET CLR L—F > + A>T URAF—2a r&58, HR—hIh
TW2% NET CLR 7OV I3 DU FBETERSINEZY —Z - O— R,

o BT DB2 A > A% 2 AND, I—F P IMER SN DT —F X— 2D,

* NET CLR J\L—F > ZE)L RTHDIThER, XL —F 4 V7 REBEFOT >
NANBERY > - FTa,

1 DBLE® NET CLR Jb—F > « A—R - A>T VAFT—2a &Y —X -

I—R - T7A4)E2ENRTZICE. MFORTY TE2FETLET, §AT VT2

RUTZBIINBRICHEE £,

. DB2 OAX >R U4 RUEF—T 2§ 5,

2. V—A - dA—R - Ty INZEEOT4 L7 N)—IZFETXr— T 5,

3. —F UIMERENET —F R—A L DOHEHREMLT 5,

4. J—A A=K - TyIIVEI2X1I)T 5,
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5. V=R +d—F - Ty LTHAIAT I —2HEkT 5D, TIT
W&, DB2 EHEDQI /AN BRRY Y - F T2 a e T20ENH D £
ER

6. DLL 7 v M IIVERHREREODT T — - Ty )VE, T—F X=X « =N
—@ DB2 function 74 L7 U —ICaE—7 3%,

7. NW—F > A 2TIVATF—2alzEg0)—A =R - T714)VEEILRL
TOMWEGERIPID TTRNERIX, T—FIXR—AZELLTHSHBREITS I &
IZ&LD, DB2 THLWN—a > OHHTA 75U —MEHEINSELSICT
b, TNZEITDITIL, db2stop A~ > RITHT T db2start I > REFETLE
ER

N—F >« 54 TS5)—DEINREFTOAMEFITK T L=/ 5. NET CLR JI
—F > OERRIERICBEE L ATy TE2ZE 7T H0ENHDET, NET CLR JL—
FOMERICIE, V—A - OA—R - Ty AIVZA > TUA RSNN—F >

IZ CREATE AT —hAY FZ2ETTEHENDI ATy INEGENET, N—F %
IEOHES X127 5IC1E,. ZOATy ITHE T LARTNERD ER A,

i

PAFiE. NET CLR V—RZ + d—R - 77 IIVOBEII RZRLEHTT, —F
A TYURAT—a  EEE, myVBfile.vb EWVDHAHID Visual Basic JI—
R« 757 A4)b& myCSfile.cs EWVWDARID C# I— R - 77 ()LD, WHDEHED
27w TERLTWET, IL—F 213 Windows 2000 FXL—F 4 > 7 « AT A
ETEIL REAN. Microsoft NET Framework 1.1 ZfHiHL T 64 Ev b -7t T
U —MMAERINET,
. DB2 OAX >R« Oy4 > RUEA—T29 35,
2. V—=A A=K« Ty EEDT4 L7 MN)—IZFEX— KT 5,
3. W—FONERSINDT—IR—A L DEFREHELT 5,
db2 connect to <database-name>
4, AN EV 7 OHRA T a o EFEALTY—X - d—R - TJ7 1)1
>IN IVS % ($DB2PATH X DB2 1 > AX > ADA VA=)l + J]SATY, O
XY REETTIHRNCIDMEEBEZIRZ T ZI W),

C# example

csc /out:myCSfile.d11 /target:library
/reference: $DB2PATH%¥bin¥netf11¥IBM.Data.DB2.d11 myCSfile.cs

Visual Basic example

vbc /target:library /libpath:$DB2PATH¥bin¥netfl1l
/reference: $DB2PATH¥bin¥netf11¥IBM.Data.DB2.d11
/reference:System.d11
/reference:System.Data.d11 myVBfile.vb

Io5—MNH5HEE. 2NN F—ICko THINERSINET, ZOATY T
T, myfileexp EVWIHRTOILY ZAR—K « 77 A IVDERINET,

5. XS4 75 —%F—HXX—Z « $—/)N—O DB2 function 74 L7 b —IC
aE¥—9 5,

C# example

rm -f “HOME/sq11ib/function/myCSfile.DLL
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cp myCSfile $HOME/sq11ib/function/myCSfile.DLL

Visual Basic example

rm -f “HOME/sq11ib/function/myVBfile.DLL
cp myVBfile $HOME/sq11ib/function/myVBfile.DLL

ZDAF YT T, DB2 B —F >+ T4 T 53— TFT T4k - T4 LY
RN —Z—F> « SA TS5 —n@EINET, V—F> - T4 T5—DFT 7
BAIZDWTOFMIL, NET CLR JL—F > OERICET 5 by 7 22| L T
<IEEWn,

6. ZHUILENCEI REaNI)—F >« V=X« A=K« T7 1 IIVOHEI RaD
T, T—IR=AZ&EILL THKEHT 5.

db2stop
db2start

NET CLR JL—F > DEI Rig—&iz. AR —F 4 D VBREBEEAEOY>TIL - B
VR« 227U T R2HERAL TITOONERBEETY, ZOAZY T M, ax 2R
TSN —F > 2 EN RTEHEOSEE L THATEET,

CLR .NET Jb—=FDayx4 V&V oDATr 3y

PRI, samples¥.NET¥cs¥bldrtn.bat B LN samples¥.NET¥vb¥bldrtn.bat /N
F - T 7 AINTIREINTNS K DT, Windows =T Microsoft Visual Basic .NET
281 I —F 7213 Microsoft C# A28 7—DEB SMZMH L T, Common
Language Runtime (CLR) NET JL—F > ZHET HDIZHBED TS /81)L &Y
DX T aTY,

bldrtn DIAUNAIVEY V2 DA T ay

Microsoft C# AUNA T—2FHLEZAUNANEY L IDF T ay
csc Microsoft C# 1> /81 57—

/out:%1.d11 /target:library
FA4FIw o -2 - IA4TIFV—=2ZAN7—R - 70—y =077
— DLL &L THIILET,

/debug TNy H—ZHFERALET,

/1ib: "%DB2PATH%"¥bin¥netf20¥
NET Framework /N\—>3 > 20 OIA14 75U — « NAZMHEHALET,

YT —a CHICYR—=FENTWS NET Framework O/)N—2 3 i< D
MHVET, N—Tar 20, N—=T3 > 30, BEUON—Yar 35 TT, TN
FIUNHAAFI T U« A4 TI7Y—=NH0DEY, .NET Framework /N—
3> 1.1 OFEITIT "9DB2PATHS "¥bin¥netfll ¥ 754 L7 MU —Z2HHL ET,
NET Framework /N—<3 > 2.0, 3.0, BXW 3.5 OFEITIE
"%DB2PATH%"¥bin¥netf20 75 ¢ L7 MU —2HL £,

/reference:IBM.Data.DB2.d11
IBM Data Server Provider for NET @ DB2 ¥ 1 F3Iv 7 - U227« 54T 51—
AL ET,

DI /NNAT— - F T a iconTid, a2 7—0&RE ZBELZI N,
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Microsoft Visual Basic NET AUNAS—ZGHLZa N NVEY LV 2DF T ay
vbc Microsoft Visual Basic .NET I /N1 77—,

/out:%1.d11 /target:library
FA4FIw -2 - IATIFU—&2ANT7—R - 70— —07k>TY
— DLL &L THALET,

/debug TNy H—ZERALET,

/1ibpath:"%DB2PATH%"¥bin¥netf20¥
NET Framework /N\—>3 > 20 O34T 55U — -« )NAZMHHALET,

T —2 3 YHICYR—FENTWS NET Framework O/)N— 3 i3 D
MHDET, N—=T3> 200 N—Ta > 3.0, BEON—=3 > 35 TY., T4
T FIv Y U - 54 T5U—N"HB0VET, NET Framework /N\—
a2 1.1 OEITIE "4DB2PATHS "¥bin¥netfll U754 L7 MU —Z2@AL XTI,
NET Framework /N—3 > 2.0. 3.0. BXN 3.5 OHEITIZ
"%DB2PATH%"¥bin¥netf20 75 ¢ L7 MU —ZfHL £,

/reference:IBM.Data.DB2.d11
IBM Data Server Provider for NET ® DB2 ¥ 1 F3Iwv 7 - U2l « 54T 55—

2L ET.

/reference:System.d11
Microsoft Windows @ System 1+ 3Iwv 7 - U227 « 54T 5 —%2ZHLE
kR

/reference:System.Data.d11
Microsoft Windows @ System Data 1 F+3I w7 - U227 « S4T7 5 —%2ZHL
ES I

MDOaAISNTT— - F T2 a2 DNTIE, A2 T—D&ERZTELI I,

.NET CLR Jb=F>DFINv Y
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—F > DIERRIN—F > DI LIk 2358, £330 —F > O L
BRI EN NI EB D ICEME R 213 ET L AW EIE. NET CLR JL—F > DTN\
W TN BEE IR DA REENH D £,

NET CLR )L—F > Z&2T Ny T T5EZITIE. LTFEBEBICANTIZI N,

¢ NET CLR JL—F VBFAICHR— R SINDZAXRL—F 4 27 « AT LOMEA
INTVWBEZ EEHKRLET,

« NET CLR JL—F > BAFMHICHHR—FZN5 DB2 T—FN—R + H—/)\—¢&
DB2 7547 > FNOWANERAINTWS I &R L £,

o TR— K IN S Microsoft NET Framework BIFY 7 Rz 70MEHINTWS
ZEEMHRLET,

o N—F > DIERMNERL=HE. LFOLSICL ET,
- I—%—/ CREATE PROCEDURE /-3 CREATE FUNCTION Z 7 — h X

> NEFETTHOITHERHERBIOREEZRF> TWH T L 2R L X,
s N—F 2 ONEUNHLUNEK LSS, LFOLSICTLET,
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- A=Y= —F > 2ETTE0OHEREZR > TWS I E2MALET, T
Z— (SQLCODE -551, SQLSTATE 42501) NFAET 28545, MK LA, L
—F > @D EXECUTE BHENM G5 SNTWARWNT ENFEKERTH % alfelk ot E
LEAET., ZOHMEZI G TE5DIE. SECADM F##E. ACCESSCTRL #:
x> —5—n, )L—F 2IZB89 % EXECUTE WITH GRANT OPTION
B2 O 1—Y—T7,

— CREATE AT —FMAYFTHEAINAIN—FHDOI—F > « INTA—F— -
SOZF =D N—F 2 A TUAT—=2a DI—F > - INTA—%
— Ty —E—HITHI TR L ET,

— N—=F 2 A TIAT—a > THAINDET—F - Y1 7H. CREATE
AT —=RAZ RO —F > - NTA—=F—« T ZF ¥ —TREINT—
Yo AT ERBREND D I EEHERLET,

— W=F 2 ATV AT—=2a Tl NTA—=F—% R E-13S R
I2) ZFEIRTFIUIR SR NAY y RERTZDICHEHAINS NET CLR
SHEAEF—T—RDNAENTHLHIEZMHRL T,

— CREATE PROCEDURE 7213 CREATE FUNCTION A5 — KA hD
EXTERNAL fiTIREINDMEN, NV—F > A TUVAT—2 3 2 EEFD
NET CLR 7t>7U—7/ DB2 7—FXR—Z « J—=N\N—NA > A =)L &
NTWBAEa—44—D 771 AT ALALEICHBEME—HTEHI L%
MRl £,

- I —F2NEKROLHE, WHTEL2NVOH LY A TOTRTIN—F > - 1 >
TIUATF—2a > TELL O IALAINTNDE I 2R LET., FINAL
CALL iZfiHL TOL—F ONEREIN TSI, TNRFICEET
ER

s N—F > NHHEBDICEEL 2 WEE. LTFTOLSICLET,

- Ib—=F 2 IgWEmE 7 a—)N)V - YO AREERT ALY N —IZHDT 7
AT HEDIT, N—F 2 2ZEHLET, ZWERZERICHITSZ
LlE. NET CLR L—F>m513ffAFEH A, DB2 T—FR—Z - YH—
Y —%7/21d DB2 T XR—ZAWL>THHENST A LI NI —HND T 71
T ZRESBNTLZI N,

- —F DT R — - RA 2 NEEEECHTEMZ NET 77U r— 3
CEERLT, V—FEa—H)VEITT /)Ny 7 LET., Microsoft Visual
Studio NET TDT /N7 + 74 —F ¥ —OFHAEICDONTFEL I,
Microsoft Visual Studio NET I /51 7 —D&ERZHRTLZI W,

NET CLR )L—F > DIERB IO UICBEET 5B T I —ICDWNWTEEL <
3. RSl T 7Zan,

« | TNET CLR )V—F ICBEE L 72T 5 —] |

.NET CLR IV —F >V ICEELEIS—

N —F > DA > TV AT —3 3 AFHEARMITHIBETI A, CLR IL—F I
HD DB2 TI7—bWVW<ONEELET, ZOUT7 L2 AT mOEI<HEAET
% NET CLR BE#OD T F—% SQLCODE Z&. /3 EMET EICHD BT, 28
ENDOT N T DD DiREERLET, I—F ICB#E L~ DB2 TF—i3. LA
TOXSITHETEET,
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W—F MEERFDO L5 —

—F > &VER TS CREATE A7 — KM A2 NOETRICHEAT LTI —T
9,

W—F LV FETRED LT T —

W—F > OO LR R I3EFRICHEET S5 —TT,

DB2 O)—F VICBE LT 55— DB2 IZ&> TWoORENEnichhb D
<V IT— AybE—2OFFA ML, T7—DRKE, ZOMEZHIT 5=
DIZA—F =T OREZUBEBNFLSFHHINTVWET, I—F> - TI7—DIF
UAICET 22 DMOERICOWTIL, db2diag WO Y -« 77 1 IV EBRL T2

CLR IV—F L FRBDI S —
SQLCODE -451, SQLSTATE 42815

ZMDIT—E. LANGUAGE HilZ CLR EWDEZIFE LIZINEAY v R
HEZB A CREATE TYPE AT — M A REFETLELDELEESITHE
ALFET, BFFSE T, CLR 7t 7U—2SMT 5Ly 1 7D DB2
AR A Y RIZERRTE FH A, LANGUAGE HiZzZHEL T, TDAY v
RTHR—-FINTVWELEBEEREL. TORBESETAY Y REA1 2T
A RLTLES N,

SQLCODE -449. SQLSTATE 42878

CLR JV—F > %{ERkT % CREATE A5 — h A h® EXTERNAL NAME
filc, Mo I4 77 —HBEELBEEEENEENTNET,
CLR FiEDOHH. EXTERNAL HiDfEIL, '<a>:<b>l<c>' &WIERIE
RTRINEFRDERA, TNETNOEKIL., XKOEBDTT,

e <> [ CLR 7E>T7YU—+-T7A4I)V T, TOT7 7 A IOFITHRD Y
TAMBFIEL TNET,
e <b> FTFTATY, ZOTFTADFITERHUMRED AV v RINEENT
WET,
o <c> [FFURHLUHERDO A v RTY,
BB, 727 b ID. RBECFOMICHEIT T I ERRT 5>
JEANTIERDERL BIAR, ' <a> | <b> " IZEHTT), 2ZL. 7
TR T —LIZEoTIE. NAKET 7 ANBITT T2 7 2MARD T &
WAJRET T, EART 7AILAIZDWTH, BB OLHRT (il math.d11)
LEREM/N A% (B d:¥udfs¥math.d11) OEBESZBEL THENENE
Hh, BEXAOT7 vy A INVAEHERT LM, 7Iv 874 —L40 UNIX TH
5, )—F > LANGUAGE CLR I —F > TH3HEHIF. HHEOT7 71
JVIN function T4 L7 R —IZIFEL TWARENRHDET, 7Iv 7
4 — LM Windows TH VD, JL—F > 2 LANGUAGE CLR )L —F > T7al
LA RO T v AIVNT AT A PATH ICHEEL TWBLEND D F
9. 77 AIVAIZE. BIZT 7 AIVEEF (Bl .a (UNIX OFE). .dl]
(Windows D5)) 2T T 7Z3 W,
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CLR V—F U RTEBEDIS—

SQLCODE -20282. SQLSTATE 42724, Fifhia—FK 1

W—F > %Epkd % CREATE A7 — h A ~® EXTERNAL HiTHE Lz

ST T ) —MMEDMHD EH A

¢ EXTERNAL HiTIELWIL—F > « 72 TU—ZEBELZNE DD,
ZFOT7 v TI)=DMRED O — 3 VICHEETENED N EMHRL T
723y, EXTERNAL HiTHREDT 2 7V —DEeEM/N A% ZIEE
LTWiaWEE, DB2 &, TD/8NZA4 %, DB2 @ function 7« L7 b
=23 LT T =DM/ A ERBLET,

SQLCODE -20282. SQLSTATE 42724, BHd—FK 2

W—F > %Epkd % CREATE A7 — b A ~® EXTERNAL HiTHE Lz

O —3 > Tr7erT)—RNEDON0DFELEDN, 0727 —0H

IZ. EXTERNAL i CIRELZY T AC—T 27 IANEEL TR A,

« EXTERNAL HiCHRELEZT > T =W —F > ODELW T T
—HMESIN, TOT T —NEEOOT— a JIEETLENED
MMZERERL TLZEEI W,

e EXTERNAL H#iTHRE LT TAKLMNELWI S AZNEI D, TDI T
ADEEDT 2T —DHICHEET 2N EIMEMRL T EI W,

SQLCODE -20282, SQLSTATE 42724, Bliad—FK 3

—F > %VERRT 5 CREATE A5 — b A2 M@ EXTERNAL HiCfEL =

O —2a Ty TYU—MNEDND, TOT7 > T —0OHIZ#HYT 5

DIABBNEENTWELEN, —F DAy R« T ZF v —7N,

ZFDI—F > D CREATE AT—h AV NTHRESINZIN—F> « 2T =F

Y—&E—HLEEA,

« EXTERNAL fiTHRELZT > TU =&)L —F > DIELW T &7
—ZMNEIIMN, FOT T =NREOOT —a VITHEETEINED
MEHRL T 7ZE W,

 EXTERNAL HiTHRE L=V TALNIELWIT T AELNEDI D, ZTDT T
AMEEDT 22T —OHICHEET 2N EINEHRL T ZI W,

o NWNIA=H—« ZFANDA > TIYAT— 3 >N, I—F > 2{ERT
% CREATE AT — A FTHRELEZNTA—=F— « 21 IV E—FT
EMEIMERERL T ZE N,

o WNIA=HF— A 2TYURXAFT—2 3 >OIEFMN, I—F > 21ERT S
CREATE A5 —hAZ R THRELEZNTA—FY—EEDJEFLE—KT S
MEIM, TDONTA—=H— « ZFA)INDZDMDINT A —% — T %
L TWEMEIMBRERL TL7Z3 0,

* SQL /ST A—=H—DF—4 « ¥4 TN, CLR NET THHR—FINTW
LHTF—=4 AL TICIEL Xy TINTWVEMEIMZIHRL TL/ZX
0,

SQLCODE -4301. SQLSTATE 58004, BfHid—FK 5 7213 6

NET 1> —TUy—%BBEL IS ELZEE, £/213 NET 15—

Ay —EBELEIDELEEEIIC, T9—0%ELEL, DB2 DMEED

NET 94751 —%20—RTERhho7=M BHI—K 5. NET 1%

— T —OEONHUNERLE L BEI—F 6],

% 4 B NET @S35 414 (CLR) L—F> 141



s DB2 1 2V AH VAWM NET OO —I vy —F -3 EETT 520
DIELUWHERRIZIZ D TWAENEINEHERL TS 7ZI W (AT L PATH
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sql1lib/bin T4 L7 MU —IZHFMET DN E DM, IBM.Data.DB2 23~/ 1
=NV Tt T—Frwiallf > AR—ILEINTNDEINEINE
MR L TLZI WV, TOWNWTINDNEFELRNEEIEL,  NET Framework
N—23 > 11 UBERTF = R—=Z « —=N—=1Z1 > A =)L TW
HMEIMN, TDOT—HIRX—A « B—/)N—7N DB2 N— 3 > 82 LU
DU —=ZAZEITLTNENEINEMRBL TSN,

SQLCODE -4302. SQLSTATE 38501

—F > OEFTHN, FTHEMRD, ETERIC, WHTESRWESNRFEAEL
Fliz, T, RUEIZB> TWIL—F > - adyro7ar 53>

T LI—OFERN, NI TS —-OfRTHDEEZLNET., 20F
A 7D —DHFE. WHTERWBIINIFAEL 5 ERd NET A%y
7o RL—=Z)Nw 7 db2diag O « Ty A IVICEZIAENE T,

Fo, W—F VIHEESNZEITE—RIIRLTHAISINLET V> a > DF
I EBA 57 7> a > &I —F VIS AEEEICh,. ZOLT—N%E
LEd. ZOHE, FETHEEKICK OFSNNFEE LI &2 BARNITRT
IHH/N db2diag O « 77 A IVICEZIAENE T, ERVBFEL G %
RIBINAT 7« RL—ANw 7 HZHNICEENET,

N—F D7 TU—DHHELTWED, REEEINZD Lz &Eidk
W, HHILTLEZS W, I—F > OLEHENZLTH DG, ZORED.
JV—F > @ EXECUTION CONTROL E— ROFEEMN., BHEZOOT W 71T
HWMLZHD TR BOEEDITECTWSHREENSDET, 72T —
TIELWEBEMNMTHONTWS Z ENEN2YE. ALTER PROCEDURE %72
/& ALTER FUNCTION A7 —h A2 RZ2FEHLTIL—F > OETE—R%E
MR CTEETHZENTEET, fFfMicONTIE LFONEY V%
SZRLTLIEI N,

« [2ITR=JDTCIR V—F > DtFa )T 1 —BLOETE—R] |
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NET CLR )L —F > ZFET 2RI, #laZ L T, CREATE AT —hA 2 &
NET CLR )L—F > + A= RZEDXSICTNEI 0N EVNSEEZOND E&IC
VMBEFEYT., UTFOREwZIiZiE, NET CLR YOI —I ¥ —<& NET CLR BE%
(AN T —BERBEROM G258 O Z#H L TWET,

NET CLR 7Oy — % —

* Visual Basic .NET CLR 7O —2 v — D]
« C# NET CLR 7O —2 v —Df]

.NET CLR %

* Visual Basic .NET CLR BE%k D]
« C# NET CLR BE%¥toHi
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TOy—Yy— (ALT—R-TOr—Yry—&b)) OREREE NET il S5
FIHA L N—F L ORERERFTERLS, TTUr—2 32T CLR 70—
Dy —EESZFEATEET,

ZOREwIZTIE., C# TT1>TUABRL CLR 7O =Yy —DOfE W< D
NN LET, ZNFTNOHNE. PR—FINTWVE/NTA—F— -« ZF 1)L, )N
Z A—4%— (dbinfo WiEZET) OZIFEL. Ry NORLARBREZRLTY
F9, C# @ CLR UDF OFIICDOWTIE, AFZBHRLTLEZI N,

« 178 K"=> @ TC# NET CLR BIEDH) |

CLR 70— v —OFIZ MM LIEEZBIET 50112, &ITOWTHHAL TY
LUTORNEY IV ZBRTHIEHTEET,

e [119RX=20D 156 4 3 NET HlESsE7 Y1 (CLR) )V—F 1 |

e [130X=2D TDB2 IAY > K- 712 RU/M5 NET CLR JL—F > ZERKT]

|%:>.ﬂ |
« TADO.NET LN OLE DB 7 7' —2 a > D% W@ FCommon Language
Runtime (CLR) NET JL—F > DOHEH]

LR OFITIE, SAMPLE T — RX—ZI2& £ 5 EMPLOYEE EWD ARTOEZE[FHL
TWET,

MHEO C# CLR 70— % —2ERT S EEITE. UTFOHZESEICLTLES
t/)o

e lc# I —K - 77 1)Y

o [Bl 1. C# DINFTA—=F—+« ZH 1) GENERAL O 70— ¥ —|

o Il 2: C# DI)NT A—H— « A5 1) GENERAL WITH NULLS O 7 02— v|

o [B 3 C#t DNFTA=F— - 25 1) SQL DT O — ¥ —]|

o B 4 FEREY FERT ct 07O —2 v —|

« [ 5: dbinfo BEEICT VAT S C# DT O — % —

« [B] 6: PROGRAM TYPE MAIN A%¥ ()LD C# 70— —]

c# a—F - 771
DUFOFITIE, C# 70 —2v—DSESERAI > TUALT—a %
RLUTWET, ZNTNDHFIE. CREATE PROCEDURE A7 — h A >k
EBEETEC TN ROy =Yy =0 c#t A—R -1
JAZTF—=2arENnD 2 DOERMNEK> THWET,
UFoflo7as—2x— A2 TUAT—2a VITEEND C# V) —
A« 774)UiE. gwenProc.cs EWIHHFEITHO., L FOERIT/E-> TN
SR
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#16. Cc# NI —FR - 771 I DEL

using System;
using System.IO;
using IBM.Data.DB2;

namespace bizlogic

{

class empOps

{

// C# procedures

Ty AIVDEHITIE, ZOT7 7 AIVICHARADSDERLET, 771 IV
OTOT =% —DNTINIT SQL & ENSYAIL.  IBM.Data.DB2 %
EOLIMNENHVET, ZOT 7ML, F—L « AR—AES EHAA
H, TOI—Ty—ENEET DY T A empOps ZHAAAET, F—L -
AR—=ZDHEREA T a > T, F—L4 « AR—AZFHTHEHE1.
CREATE PROCEDURE A7 — kA > ~h® EXTERNAL filCi§ET 57 >
TV — s RALDOHITR—L « AR—AZ AT £8 A,

77 AIVDEAR, R LANR—A, BEOTO =Yy — A 2 TUYRA T
—2a EFOI IADLHTEATL TBL ZEEFEETY, £702—2
¥ —@ CREATE PROCEDURE A7 — kA > ~® EXTERNAL HiTZDIE
WEEELT, DB2 "7t 71U—& CLR 7O —Iv—Dr I A%
DIFENBEIITTHIHENHLMNE5 T,

Bl 1: C# DINTA—F—+ A¥ 1)V GENERAL 70—V vy —

ZOBITIE, AFIZDWTERBAL £9°,
e INTA—HF—+ A5 1) GENERAL ® 710> — % —®O CREATE
PROCEDURE AF—h A2k

o WNTIA—HF—+ 25 1)l GENERAL O7 O —T v —D C# I—R

o770 —Y % —d, HEEE ID EBEOR—F ZD%E ASMESE L TH
DFET, TL T, WMEBOAFMEMEGERKRLET ., BEDOR—F ZOFEMN
YODEAIL, HEEBORGICEIVWTHLWR—FAZEHEL., HEED
KEE—HIIRLET, WEENRODNSRWVWESIE, AN TE2RL
E N

K17 C# DINFA—HF—+ XY 1)L GENERAL D702 —2 v —2{Ekd 5/-00D 01— R

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.d11:bizLogic.empOps!SetEmpBonusGEN' ;
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(FLZ)

public static void SetEmpBonusGEN( String emplD,
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)
{

1
else

{
}

bonus = salary * (Decimal)0.025;

bonus = salary * (Decimal)0.05;

}

else // Employee not found

{

empName = ""; // Set output parameter

}

reader.Close();

Bl 2: C# DINTA—F— « A¥ A1)V GENERAL WITH NULLS 70— v —
ZOFITIE, U FIZDWTHHAL £,
o NI A—F—+ ZH¥ 1)l GENERAL WITH NULLS O 7 O>— v —OD
CREATE PROCEDURE A5 — kA2 K

o INTA—H—+ A% 1) GENERAL WITH NULLS O 70— % —D
c# J1—NR

Zo7ny—Iy—3, /EE ID EHEOR—F ADFEE ANEE L TH
DEXT., ANNTA—=4—7 NULL DAHADHZEIL, (B DAFI MGG %
BMRLET., HEOR—FZOENTYODOHEIE. HE5ICEIVTHLLAR
—F AEFHEL., WMEBDODRAE IR LET, HEET—INEONS
BWEAIE, NULL AR 7 EBEERLET,
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57200 —R

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.d11:bizLogic.empOps!SetEmpBonusGENNULL'
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5000 — R (KZF)

public static void SetEmpBonusGENNULL ( String emplD,
ref Decimal bonus,
out String empName,
Int16[] NulllInds)

{

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
}
1

}
else // Employee not found

empName = "*sdq;; // Set output parameter
NullInds[2] = -1; // Return a NULL value

}

reader.Close();
}
}

Bl 3: C# DINFA—H—+ ZAH L)) SQL OTO>—T % —
ZOHTIE. AFICOWTHILET,
o NTA—H—+ A5 1) SQL DT O — v —@ CREATE
PROCEDURE A7 —h Ak
s WIA—=FH—+ 25 4)V SQL 7O —T%—0 C# I—R
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o770 —Y % —d. fE¥EE ID EBEOR—F ZAD%EE ASMEE L TH
DET, LT, HEBDOAMEMGEMELET . HEOR—F X DN
FYODBER. HBEHICEDVWTHLWAR—FAZFEL., (XEDKRALE—
BICRELET, MEANEODMSBVWEEIE, AN 7 E2RELET,

F19. WIR—ZF—BEfHLT/INTA—=F—+ XYA)L SQL T C# 70— v —2(Ek
ER:YatoI0MESNN

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.d11:bizLogic.empOps!SetEmpBonusSQL' ;
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public static void SetEmpBonusSQL( String emplD,
ref Decimal bonus,
out String empName,

Intl6 empIDNulllInd,
ref Intl6 bonusNulllnd,
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 = "";
empNameNul1Ind = -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);
empNameNuT1Ind = 0;
salary = reader.GetDecimal(3);

if (bonus == 0)

if (salary > 75000)
{
bonus = salary * (Decimal)0.025;
bonusNul1Ind = 0; // Return a non-NULL value
1
else
{
bonus = salary * (Decimal)0.05;
bonusNul1Ind = 0; // Return a non-NULL value
1
1

else // Employee not found

empName = ""; // Set output parameter
empNameNul1Ind = -1; // Return a NULL value
1

reader.Close();

}
}
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Bl 4: FEREY FERT C# DINTA—F— +« A¥ 1)V GENERAL o7 —

_‘—)-—-

ZOFITIE. AFIZDOWTHHLET,

o fERty hERIINE c# 70—+ —@ CREATE PROCEDURE A
T—hA2 b

« ¥Rty hERIT/INTA—F—+ A5 1)L GENERAL O 70> —x —
D Cc# 2—R

IO7ay =Yy —d, NIA—F—LLTERDAFEZTFANET, TL
T ANWNTA=F—IZE > THRESNTNDEERDITIRNTEEZ DR Y
FERLUET, ZOURDDIT, TO2—T v —ORDRHTRE O HSHE
Rt N DB2DataReader A4 —7 L THEET., BAEMITIT,
reader.Close() MFEfTFINRTNL. FEREY MOARINDHENWS LT
ER

#20. WEYEY FERT c# SO —2v—BEKTBEHODT—R

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.d11: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();

%l 5: dbinfo REEIZT 7B AT D C# DINTA—F—+ A¥ )V SQL O7TO —
Vv — ZOHITIE. LFICDWTHBILET,

+ dbinfo Hi&IC7 7 A9 % 70—+ —@D CREATE PROCEDURE 2
F—hA2 bk

 dbinfo H&EICTY VAT H/INTA—F—+ ZAF¥ 1)L SQL DT —
¥—@ C# I—R

dbinfo #4i&I2Y 7 A9 %1Tl&. CREATE PROCEDURE A7 —h A > |k

IZ DBINFO Hiz{gEd 5L ENH 0D ET, CREATE PROCEDURE A7 —
FAZ R® dbinfo BHEIZ/NT A—% —3aBEH D AN, FEIIL—F

2 A= RTEDREDDINTA—F —ZERTH2HENHDET, 2070

=Ty —ld, dbinfo #iED dbname 7 4 —IL KNS OHITT—F RX—2Z

HOMEETERLUET,
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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.d11:bizLogic.empOps!ReturnDbName'

public static void ReturnDbName(out string dbName,
out Intl6 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! x* dbinfo field names are case sensitive
dbName = dbinfo.dbname;

dbNameNu11Ind = 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.

#il 6: PROGRAM TYPE MAIN A& 1)V®D C# T —I v —

ZOFITIE, LRICDOWTEBIL 97,

s AATOT TN AFAINEFHLZT O — % —O CREATE
PROCEDURE A7 —h A b

s AATOT TN AFAINEFHLE C# DINTA—F—+ A51)L
GENERAL WITH NULLS ®»J— R

AL >TOT TN ATAINTI—F %A TU X MBI,

CREATE PROCEDURE A7 — K A2 @ PROGRAM TYPE HilZ MAIN
EWVWSEZIRET HMENHD FT, CREATE PROCEDURE AT — kA
CRIZBNTA—Y—ZIRELEFTN, I—RODA>TIYAF—3 32T
13, IV—F 2D argc BEINT A—%—& argy /NT A= —FFNZINT A

— 47 —%ZJELET,
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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.d11:bizLogic.empOps!main' ;
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public static void main(Int32 argc, Object[]

argv)

{
String empID = (String)argv[0]; // argv[0] has nullInd:argv[3]
Decimal bonus = (Decimal)argv[l]; // argv[1] has nullInd:argv[4]

// argv[2] has nullInd:argv[5]

Decimal salary = 0;
Intl16[] NullInds = (Intl6[])argv[3];

if ((Nul1Inds[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;

1

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) + ".
n +
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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I—H—FEXKBEE (UDF) O E CLR IV—F > ORAZHEMTE-5, 77U
—2a T I R—ZEEOHT CLR UDF 235X JEHTEEYT, ZORE
w7 Tld. Flha®HEL T CLR UDF OFZW DAL £,  Visual Basic O
CLR 7O —2 v —DFNIZDNTIE. UFZZRL TZI 0,

« [159 XR—2® TVisual Basic NET CLR 70— ¥ —Dfi] |

CLR UDF O#ilZ i L 7=EE%EAT 201, BRICOWTHMLTWAETD

NEY I EBRTHIEHTEET,

e 119 X—=20 I8 4 % NET HESiE7 Y 1L (CLR) L—F ] |

e [130X=2D TDB2 aY > K- U4 RUM5 NET CLR L—F > ZERKT]
[%1]

s 68 XR=T D THNEEZA N 7 —BI%U |

o TADO.NET 8L OLE DB 7 7' r—2 3 > DB WO [Common Language
Runtime (CLR) NET JL—F > OFEH]

LR OHITIE, SAMPLE T—# RX— 21285 £41% EMPLOYEE EWD ARTOEZMHL
TWET,

ME D Visual Basic CLR UDF Z{ERRT 2 & EI2Id. AFOFIEZSEZICL T /ZS
(/)o

* |Visual Basic I —K - 77 1)l

« [ 1: Visual Basic D/SXTA—%—+ ZAF 1)l SQL DEEK]

* Bl 2: Visual Basic D/ST A—=%—+« 25 A1)l SQL DA} 7 —FI%|

Visual Basic A#a—F - 771V

KOFITIE. Visual Basic UDF DI XTI FERA > T U AT —a V&R
LTWET, & UDF Z&IZ. By 2> 77U —0OE)L RILiZ/ed Visual
Basic YV —Z + A— R& &EHIZ, CREATE FUNCTION A5 — kA2 hZ&H
BLET, UTOFTHEHL TWABEEESICEENS Visual Basic V/ —
A« 77 A&, gwenVbUDF.cs EWHELFTTH D, LFOEKIZ/R>TW
ESr
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using System;
using System.IO;
using IBM.Data.DB2;

Namespace bizlogic

' Class definitions that contain UDF declarations
' and any supporting class definitions

End Namespace

Visual Basic 7 7 1 JVND T 5 AT EE ZHAADMLENH D ET, =
— I AR=ZDFAEA T a T, 2—5Ah « AR—ZAZHHT2EE
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%l 1: Visual Basic D/)NT A—%— « 27 A1)l SQL DEBIK
ZOHITIE, PAFICDWTHBHL £,
e WIA—F—+ 25 1)l SQL DX D CREATE FUNCTION A7 —

AR
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ZORBEEIT., T—FEINDSAERSNIZWNHEET Y DITEENIEERER
LET, 20T, 2 DOEEY I ZANHDET., 1 DIIWNEEEERT
75X person THO., I 1 DIIT T A person ZHFHTLHIN—F %
UDF Z3& 720 X emplps TY . MEBDMGBERIZ. ATI/NTA—%
—DMEICEDWTEH EINE T, ZofOT—FEINT. REEE R
O L7 EZICRBERTOHDODOHFITEREINET, TDOLIREHNEZ. 7
FAIN AT LEDTFAN - Ty AN SET—F EmAND I EITED
THERTEET, ZEBOZTOBRDOIENE L THANT—ZIZT7 72 AT 5
DI, T—=FDIENAY T F /)Ny RICEZRAENET,
ZEBAEENHT 2N, 1 DOLI— RAEFINSHEABRSN, 1 DD
FOBEEICE > TREINDEZOHICAERINET T, fT2EOHPITERT DL
X, RBEBOHNINT A= — WG OITEICHRET 2 E NI B TETSE
NET, KEMOBKIEOH LN TONLE,. ERSNITORDEINE
KR
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CREATE FUNCTION TableUDF(double)

RETURNS TABLE (name varchar(20),
job varchar(20),
salary double)

EXTERNAL NAME 'gwenVbUDF.d11: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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Class Person
' The class Person is a supporting class for
' the table function UDF, tableUDF, below.

Private name As String
Private position As String
Private salary As Int32

Public Sub New(ByVal newName As String, _
ByVal newPosition As String, _
ByVal newSalary As Int32)

name = newName
position = newPosition
salary = newSalary

End Sub

Public Property GetName() As String
Get
Return name
End Get

Set (ByVal value As String)
name = value
End Set
End Property

Public Property GetPosition() As String
Get
Return position
End Get

Set (ByVal value As String)
position = value
End Set
End Property

Public Property GetSalary() As Int32
Get
Return salary
End Get

Set (ByVal value As Int32)
salary = value
End Set
End Property

End Class
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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 Intl6, _
byRef nameNullInd As Intl6, _
byRef positionNullInd As Intl6, _
byRef salaryNullInd As Intl6, _
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 Intl16
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 =
salaryNullInd = 0
End If
intRow = intRow + 1
scratchPad(0) = intRow ' Write scratchpad

0

Case 1 ' Case SQLUDF_TF_CLOSE:
Case 2 ' Case SQLUDF_TF_FINAL:
End Select
End Sub
End Class
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CREATE TABLE T (i1 INTEGER);
INSERT INTO T VALUES 12, 45, 16, 99;

CDANT—BEOIFH LIZIE, U TOL D B REZHHTEX
‘—é_o

SELECT my _count(il) as count, il FROM T;
ZOBEOHNIRDEIDITRD ET,

COUNT I1
1 12
2 45
3 16
4 99

ZDAFT— UDF IZIEEICHE T, AN T—BREMHT S EZITid.
TOHT > REFERTRODIC, TR EZEFOIICEDES &
HTEXT., AL FRFOBMICA RN 7 2M4MT2 220, —HD
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# 25. Visual Basic D/NT A —5— +« X541 ) SQL DXT] 7 —LFEKZMERT 220D —

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.d11:bizLogic.empOps!CountUp';
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Class empOps

Public Shared Sub CountUp(byVal input As Int32, _
byRef outCounter As Int32, _
byVal nullIndInput As Intl6, _
byRef nullIndOutCounter As Intl6, _
byRef sqlState As String, _
byVal qualName As String, _
byVal specName As String, _
byRef sqlMessageText As String, _
byvVal 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
nul1IndOutCounter = 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 7O —< v —Dfl
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YA, INTA—%— (dbinfo HEZEZE) OZIFEL., Ry NORL AR E
ZRLUTWET, Visual Basic @ CLR UDF DFIZDNWTIE, U FZEZ2RL T
72X,

+ [154 X—=2® TVisual Basic NET CLR BEEDHi) |

CLR 7O —2 % —OfZ MM L EEZHET 21, BERITDWTHHAL TY

LUTORNEY VBRI LHIEHTEET,

e 119 RXR=2D T4 4 % NET @SaE7 Y1 L (CLR) JL—F ] |

e [130X=2D ThB2 a~Y > K742 RUM5 NET CLR JL—F > ZEKT]
(%1

s BR=20 DL —F R ORI |

« TADO.NET XL OLE DB 7 7' 7 —2 a > D% WD [Common Language
Runtime (CLR) .NET JL—F > DEL ]

LR OBITIE, SAMPLE T—A RX—ZIZ& £415 EMPLOYEE EWHARTORZEH L
TWET,

ME® Visual Basic CLR 7R3 —2 v —2ERT 2 EZI12iE, LFOfE5EICL
TL7ZE W,

e [Visual Basic /I —R - 7 7 ()Y

« [ 1: Visual Basic ®/N5 A—%—+ Z ¥ 1)L GENERAL D70 — v —|

* |6 2: Visual Basic ®/\F A—%— « 2% ), GENERAL WITH NULLS O 7 |

S —>x ]

« [B 3: Visual Basic D/NTA—=F—+ ZF A1) SQL D7 O — v —|

o B 4: FiEt > bZKRT Visual Basic D7 0T —2 v —|

« [ 5: dbinfo HEiEICY 7 AT % Visual Basic D70 — v —]

* [l 6: PROGRAM TYPE MAIN A% )L ® Visual Basic 7 10— ¥ —]|

Visual Basic #Ma—F - 77 1)V
LR OHITIE, Visual Basic 7O =2y —DIFIFERA 2T U A T—
ParaERLTVWET, TNENOHIL. CREATE PROCEDURE A7 — b
A hE BEETETY 0B R7 O —2 v —OFEE Visual Basic
A—=R A 2TVAT—=2arEnd 2 DOERMNEK>TNET,
DUFoflo7Or—x— A>T VAT —2a  IZEENS Visual
Basic Y —Z + 771 )UIi&. gwenVbProc.vb EWIDAEITH V. LAFDE
RIZI2>TWET,

SQL BX UM —F > DFIFE



% 26. Visual Basic MBI —FR « 7 7 1 IV DER

using System;

using System.IO;

using IBM.Data.DB2;

Namespace bizlogic
Class empOps

" Visual Basic procedures

End Class
End Namespace

Ty AIVDEEEIZIE, 207 7 A IIITHARAD S DERLET, 77 1IN
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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.d11:bizLogic.empOps!SetEmpBonusGEN'
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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 + "'"

myCommand. ExecuteReader ()

n + +

myReader

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

Bl 2: Visual Basic D/NT A—4— « A5 1) GENERAL WITH NULLS ®~70O
¥=Tr—
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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.d11:bizLogic.empOps!SetEmpBonusGENNULL'

Public Shared Sub SetEmpBonusGENNULL(ByVal empId As String, _
ByRef bonus As Decimal, _
ByRef empName As String, _
byVal nullInds As Intl6())

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(1l) + ". " _
+ myReader.GetString(2)

salary = myReader.GetDecimal(3)

If bonus = 0
If salary > 75000
bonus = Salary * 0.025
nullInds(1) = @ '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
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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 0O

FENCED

PROGRAM TYPE SUB

EXTERNAL NAME 'gwenVbProc.d11:bizLogic.empOps!SetEmpBonusSQL'
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Public Shared Sub SetEmpBonusSQL(byVal empId As String, _
byRef bonus As Decimal, _
byRef empName As String, _
byVal empIdNullInd As Intl6, _
byRef bonusNullInd As Intl6, _
byRef empNameNullInd As Intl6, _
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 = ""

empNameNul1Ind = -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)
empNameNul1Ind = 0
salary = myReader.GetDecimal(3)

If bonus = 0
If salary > 75000
bonus = salary * 0.025
bonusNuTl1Ind = @ ' 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
empNameNul1Ind = -1 ' Return a NULL value

End If

myReader.Close()

End If
End Sub

Bl 4: #5B v FZKRT Visual Basic DINT A—F— « A¥ A1)V GENERAL O
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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.d11:bizLogic.empOps!ReturnResultSet'

Public

End

Dim myCommand As DB2Command
Dim myReader As DB2DataReader

myCommand = DB2Context.GetCommand ()

myCommand.CommandText = "SELECT = FROM " + tableName
myReader = myCommand.ExecuteReader()

Shared Sub ReturnResultSet(byVal tableName As String)

Set the SQL statement to be executed and execute it.

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()

Sub

#il 5: dbinfo #5EICY 27 A9 B Visual Basic D/INT A—F—+ A¥ 1)V SQL D
Jar—Iy—
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CREATE PROCEDURE ReturnDbName (OUT dbName VARCHAR(20))
SPECIFIC ReturnDbName

LANGUAGE CLR

PARAMETER STYLE SQL

DBINFO

FENCED

PROGRAM TYPE SUB

EXTERNAL NAME 'gwenVbProc.d11:bizLogic.empOps!ReturnDbName'

Public Shared Sub ReturnDbName(byRef dbName As String, _
byRef dbNameNullInd As Intl6, _
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

dbNameNul1Ind = @ ' 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:

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

' sqlState = "ABCDE"

#il 6: PROGRAM TYPE MAIN A% {)J)V®D Visual Basic 70— ¥ —

ZOFTIE, LRICDOWTEHBIL 97,
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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.d11:bizLogic.empOps!Main'

168 SQL BI USRI —F > DBAFE



K32 X170 5N « Y A1IVT Visual Basic 70— v —2(EKT 27000 —K
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Public Shared Sub Main( byvVal 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 Intl16()

empId = argv(0) ' argv[0] (IN) nullInd = argv[3]

bonus = argv(l) ' 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(1l) = "" ' 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(l) = salary * 0.025
nullInds(1) = @ ' Return a non-NULL value
Else
argv(l) = 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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XQuery
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ZOTROEITIE, ATDOXDICTERE S 472 xmlDataTable EWD HAHTDEZE

AL XTI,
CREATE TABLE xmlDataTable
(
num INTEGER,
xdata XML
)
INSERT INTO xmlDataTable VALUES
(1, XMLPARSE(DOCUMENT '<doc>
<type>car</type>
<make>Pontiac</make>
<model1>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>0ak</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>
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</doc>' PRESERVE WHITESPACE)),



(8, XMLPARSE (DOCUMENT '<doc>
<type>person</type>
<name>Kim</name>
<town>Toronto</town>
<street>ETm</street>
</doc>"' PRESERVE WHITESPACE)),
(9, XMLPARSE (DOCUMENT '<doc>
<type>person</type>
<name>Bob</name>
<town>Toronto</town>
<street>0ak</street>
</doc>"' PRESERVE WHITESPACE)),
(10, XMLPARSE(DOCUMENT '<doc>
<type>animal</type>
<name>bird</name>
</doc>"' PRESERVE WHITESPACE))@

FIE MEH®D C# CLR 7O —Y v —ZERT 5 LI LLTFofESEICL
TLZE W,
s lct I —R - 77 1)
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using System;

using System.IO;

using System.Data;

using IBM.Data.DB2;
using IBM.Data.DB2Types;

namespace bizlogic
{
class empOps

// C# procedures

}
}
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CREATE PROCEDURE xmlProcl ( 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.d11:bizLogic.empOps!xmIProcl' ;

//*************************************************************************
// Stored Procedure: xmlProcl

//

// 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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public static void xmlProcl ( int inNum, DB2Xm1l inXML,

{

out DB2Xml outXML1, out DB2Xml OutXmL2 )

// Create new command object from connection context
DB2Parameter parm;

DB2Command cmd;

DB2DataReader reader = null;

outXML1 = DB2Xm1.Null;

outXML2 DB2Xm1.NulT;

// Insert input XML parameter value into a table
cmd = DB2Context.GetCommand();
cmd.CommandText = "INSERT INTO "
+ "xmlDataTable( num , xdata ) "
+ "VALUES( 2, ? )"

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.GetDB2Xml1(0); }
else

{ outXMmL1

DB2Xm1.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.GetDB2Xm1(0); }
else

{ outXML = DB2Xm1.Null; }

reader.Close() ;
cmd.Close();

return;
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ZOTRDOEITIE, ATOXDICTEREZE S/ xmlDataTable EWD HAHTDEZE
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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>0ak</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>ETm</street>

</doc>"' PRESERVE WHITESPACE)),
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(9, XMLPARSE (DOCUMENT '<doc>
<type>person</type>
<name>Bob</name>
<town>Toronto</town>
<street>0ak</street>
</doc>"' PRESERVE WHITESPACE)),
(10, XMLPARSE (DOCUMENT '<doc>
<type>animal</type>
<name>bird</name>
</doc>"' PRESERVE WHITESPACE))

FiE MEO C 7O —Tv—ZERT 2 LT, UFofleZEZIcLTE
U,
s lcHFa—R-T771)Y
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___:‘/,\,,,__l
C $48fa—F - 2741

#ll%. CREATE PROCEDURE A5 —hA> h&, BHETE> T - Rt~
O3—Y%y =D C A—R AT UATF—=atnd 2 DOEBMN5EK
STWET,

PLFoflo7Tasy =2y — A 0T VAT—23 JICEHEEND CV—A - T7 A
JVIE,.  gwenProc.SQC EWOHHEFEITH D, LLFDIERIC/E> TWET,

£35 Cc HEBa—F - 77y 1IN DEH

#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
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CREATE PROCEDURE xmlProcl  ( 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!xmlProcl' ;

//*************************************************************************
// Stored Procedure: xmlProcl

//

// 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

// 0UT: outlXML -- XML data returned - value retrieved using XQuery

/] out2XML -- XML data returned - value retrieved using SQL

//*************************************************************************
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#ifdef _ cplusplus

extern "C"

#endif

SQL_API_RC SQL_API_FN testSecAl(sqlint32* inNum,
SQLUDF_CLOB* inXML,
SQLUDF_CLOB* outlXML,
SQLUDF_CLOB* out2XML,
SQLUDF_NULLIND *inNum_ind,
SQLUDF_NULLIND *inXML_ind,
SQLUDF_NULLIND *outlXML_ind,
SQLUDF_NULLIND *out2XML_ind,
SQLUDF_TRAIL_ARGS)

char *str;
FILE *file;

EXEC SQL INCLUDE SQLCA;

EXEC SQL BEGIN DECLARE SECTION;
sqlint32 hvNuml;
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 */
hvNuml = *inNum;

hvXML1.Tength = inXML->1ength;
strncpy(hvXML1.data, inXML->data, inXML->1ength);

/* Execute SQL statement =*/
EXEC SQL
INSERT INTO xmlDataTable (num, xdata) VALUES (:hvNuml, :hvXML1);

/* Execute SQL statement x/
EXEC SQL
SELECT xdata INTO :hvXML2
FROM xmlDataTable
WHERE num = :hvNuml;

sprintf(stmt5, "SELECT XMLQUERY('for $x in $xmidata/doc
return <carInfo>{$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 :hvNuml;
EXEC SQL FETCH c5 INTO :hvXML3;

exit:
/* Set output return code */
*outReturnCode = sqlca.sqlcode;

*outReturnCode_ind = 0;

return 0;
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using System;
using System.I0;
using IBM.Data.DB2;

namespace bizlogic

{

// Class definitions that contain UDF declarations
// and any supporting class definitions
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TY—« NALOFNT R —L « AR—ZZ A0 80, B
SQL M&EEN DAL, IBM.Data.DB2. ZE D BHMENH D ET,

Bl 1: C# DINTA—F— « ZA¥ 1)V SQL DX
ZOHITIE. AFICOWTHBALET,
e NIA—=4—+ Z451) SQL DFBEIE D CREATE FUNCTION AT —
rAZ K
e NTIA—=F—+ XX A)L SQL OEEEHKD C4# 21— R

ZOXRBEIT, T—IBESIDNSIER S NIEREE T — Y DITEENEERER
LET, ZOHNZIE. 2 DOEEY S ANHODET, 1 DIINEEZERT
75 A person THO., 5 1 DIETZ T A person T LI —F %
UDF Z3AET7 T A emplps TY ., MHEBDOMGHERIT. ATI/NTA—%
—DMEIZEDOWTHEH INE T, ZoploT—FEFNT. EKEEZE R
O L7 EZICREEEObODOHIER S NET . TOL D RESILZ. 7
AN AT LEDTFAR - Ty AN SET—F EmARS T EITED
THERTEET, ZEBOZTOBRDOIENHE L THAIT—2 127 72 AT 3
DI, T=YDMEMNAY T F )Ny RICESIAENET,
FEBAEIEOHT /2N, 1 DOLI— RSN SHARSI. 1 DD
FFNBEERICE > TREINDZROHICERINET, [T72ROPITERT DA
X, RBEBOHNINT A= — /GO EICRET 2 ENWS B TETS
NET, ZFEBOBRKIEOH LM ThbN%K. ERSNZITORNEINE
ERS

£38 C# D/INT A= —+ 251 )L SQOL DFEEEEZIERT 220D T— R

CREATE FUNCTION tableUDF(double)

RETURNS TABLE (name varchar(20),
job varchar(20),
salary double)

EXTERNAL NAME 'gwenUDF.d11:bizLogic.empOps!tableUDF'

LANGUAGE CLR

PARAMETER STYLE SQL

NOT DETERMINISTIC

FENCED

THREADSAFE

SCRATCHPAD 10

FINAL CALL

EXECUTION CONTROL SAFE

DISALLOW PARALLEL

NO DBINFO
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// 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()
{
}

pubTic Int32 getSalary()
{

}

return this.position;

return this.salary;
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class empOps

{

public static void TableUDF( Double factor, out String name,
out String position, out Double salary,
Intl16 factorNullInd, out Intl16 nameNullInd,
out Intl6 positionNullInd, out Intl6 salaryNullInd,
ref String sqlState, String funcName,
String specName, ref String sqlMessageText,
Byte[] scratchPad, Int32 callType)

Intl6 intRow = 0;

// Create an array of Person type information
Person[] Staff = new

Person[3];

Staff[0]
Staff[1]
Staff[2]

new Person("Gwen", "Developer", 10000);
new Person("Andrew", "Developer", 20000);
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 = (Intl6)scratchPad[0];
if (intRow > Staff.Length)
{

}

else

{

sqlState = "02000"; // Return an error SQLSTATE

// 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; }

Bl 2: C# DINTA—F— « ZAF 1)V SQL DA 15—
ZOFTIE, LRICDOWTEBIL £97,
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e WIA—=F—+ 2451 ) SQL DAN T —FI%D CREATE FUNCTION
ATF—KA2 K
o INTA—H—+ ZAHF1) SQL DAHT—HED c# 21— R

ZDANT—BEKIE. BIERROATMEZ LI 1 DO MEZRL £
T, AMEtLY bD n ZBHOMHIZH 5 ANEICHT HH I AN T —EIF n
WZRDET, AN T—BEKOEECH L Tid, ITEZIZMEOATTEY RO
TNENOITERLIIMEIC 1 DOMNH LAEEMT SN THBD, FFOHL
DENTHT RN 1 DDA, AU NOBTENREINET. 20D
NI NEATTYF /Ny ROAEY— - Ny 77 —HNIREINLDT,
2N T —BEDOTFOH L EFFOH L ORITH Y > NOENMRIZN S X 5127
STWET,

Bz, REROIDICERL TWBEAEIL. ZOA N 5 —B% 2 fHICIE
DT ZEMTEET,

CREATE TABLE T (il INTEGER);
INSERT INTO T VALUES 12, 45, 16, 99;

CDAA T =KD LIZIE, BLToL S afifsazfilTEx
@_‘0

SELECT countUp(il) as count, il FROM T;
ZOREOENIRDOELDITED XY,

COUNT I1
1 12
2 45
3 16
4 99

ZDAJHT— UDF \$IEFEICHHETT, ANT—BEKEHEHTSEEITiE.
TOHY > "EFERTRODIC, T O EZEFEOIICEOES T &
HTEET, FIAE EFFOSEICARN) > E2AMTHIER, —HD
ANZARNY DTN A RN VT EMANTH I E, FRERORE
HDT—4 « oy MR L TEMRBE 2T 2 LR EHRETT,

#39. C# DINT A=K — « X51) SQL DX T —BKEIERT 2 /7-dDT— R

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.d17:bizLogic.empOps!CountUp' ;

SQL BX UM —F > DFIFE
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class empOps
{
public static void CountUp( Int32 input,
out Int32 outCounter,
Intl6 inputNulllInd,
out Intl6 outCounterNulllInd,
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; }

% 4 ¥ NET ST 1L (CLR) V—F >
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ES5ECBLY C++ IL—F>

C BENXC++ N—F > &L, C £EE C++ V—A - I—RTEIRESNEZTA
7o) =B — RAMKE LTSI %S CREATE PROCEDURE A5 — h A >
. CREATE FUNCTION A5 —hk A >, £7213 CREATE METHOD A5 — kA
> hOETICE > TER S NA I —F > T,

C BEXY C++ IV—F id. #ARAA SQL AT —hFMAREA T3> T SQL A
T—hAIEETITHIENTEET,

C BEWY C++ N—F>0aA>FTFATHEELHEL UTOEBDTT,

CREATE A5 —FAU b
T—HIR—=AWNIIN—F > ZERT 27-DICHEHITNS SQL SiED
CREATE A7 —h A,

W—F A EDY)—A - 2—FK
CREATE A7 — kA2 h® EXTERNAL HiDOfERRICHINT 5, C /213
Ct+ W—F DA TIVATF—2 a2 e2aq50yY—A =R TJy7A
o

FYUAUNAT—

W—=F 2DV =« A—=R A>T YA T — 3 > EHFE RT3
DB2 I—F 4 UF 44—, A—RIZEENSD SQL AT —h A N ZEMGE
L. Xur—Iz24 L £,

aAUNATF—

V=ZA+A=R AT VAT—=2a 2N IBLY) VT 57
iR TSI EEEED 7 NI T,

N r—o
DB2 DN —F > DOFEFEICI—F > - =R - A>T U AF—3 3 21T
BEND SQL AT — AL RNEFETTHLEDIHEHT S, ETROT7 7t
A s NAEHREEL T 71 ),

W—=F2 - FG4TF5Y—

AN EINERERDON—F > DY —A - I—RINEEND 77 1),
Windows D, TNSDT7 7y AIVIZIE dll 7 7 1IVERTFNEENS 7=
W, DLL &EMEENEZEHHDFET,

C £7713 C++ W—F 22T I, NW—F0FEALE, C BELY C++ JL—
FURXAZ—IB T4 —F v —CREZEZH SN UCDMHMRL TH ZENEHETT,
AR A SQL API &, FAAA SQL 7 FUr—3 3 VAFOEARIC DN THR
LTBLZEDHEETT, TNS5DOT—XICDNWTXDHBEEZFEDHIZIE. LFD
FEYZEZRL TSI,

o S —F >

o fAIAA SQL

e C BEW C++ N—F > DMARAAT 71 )b

e C BELWY C++ NV—F > TDINTA—F—
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e C BXW C++ N—F U ICBET 2 HlHHEIE

C E£7/701d C++ I—F > DRAFICZIE, —HOBEERIERICES T, C £21d C++
N—F HlEBRTDEIENEGENET. KOMEY IV EZRBLTIZI N,

e C BLWY C++ I—F > DERL
e C O —T v —DH
o C A—HY—ExEEKDH

C TOABWIV—FVREEDYKR— b

C THBIL—F > 2R 512, Y R—FIN232 0810 FT—BXUBFEY 7
D7 2T ARENDD KT,

C TD DB2 T—HIR—A + 7T r— 3 AROZDOTR—FIN5aN
4 7—BLOBEY 7 b 71d. TXRT C TONEI—F > BHFICHEHTEE
—d_c

C++ TONEBIN—F U RARDYR—-F

C++ THEI —F > 2BFET2I2E,. YR—hEINDZT2 81 7—BXUOBFEY 7
N7 2T HHNENRHDET,

C TD DB2 T—HAXR—Z + 77— a  BHEOEZDHOYR—FIND3 )8
1 7—BXUBHEY 7T 71E, TXRT C++ TONEII—F D BAFICHHTE £
@_0

C LU C++ I—FUHREDIE=HDY—I

186

C BEW C++ N—F > THR—FrINDY—)LZ, #AAA SQL C BE C++
7TV r—2 a3 > THR—FINBEHDERLTT,

HARA SQL 7 T U r—a > FRBII—F > 0%, TNy Y, £dTF 70
AD=H®D DB2 MRBREEIZV I T4 ) - I—HF— A2 =T —Z
—)IH 0D ER A,

DRI RfTA > —T7 2 — A3, —RITHAIAHA SQL 7T r—arb
FON—F DT, TNy T, BLOF 7O INET,

« DB2 IX > Rfr7Ooty¥—

« DB2 AR >R T4 2 RY

INSDA I —Tz—RAE, T—IR—ANTI—F > 2ERT 2 DICHETR
SQL A5 —h A RDOEFEZHR—-FLET., C BEWN C++ I—F > (HAHAA
SQL WM& FEN D) 2L RTHDITHE/L PREPARE X > RBLW BIND O<
DR, INSDA AT T ANSRHITT B ENTEET,
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C LY C++ V—F D&t
C BEWY C++ N—F > D&FEHE. C BLY C++ N—F > Z2ERT 2HIICITON
ZFE¥ETY., C BELY C++ N—F > 0FFHI—KIC, o707 II > FEFET
A TIUA RSN —F > O%EtE. flAABR SQL 77U r—a>d
BETOM A ICEEEL £9°,
AR
o HERL—F > O—ir IR 5%
e C £/ C++ 7OV T2 2T DRRER
o I 7T a3 flAIAA SQL F/-1E CLI 7 U — 3 VOB K O

Ob—F > SQL AT — b X > hEETTIEHE)

DLFDOMEw 7%, DHERFTHEREICETAHERO 2L TWET,

SRV —F > DT 4 —F v —B R OMEATIEDFEM
s AR=DD TN —F > DA > TVRAT—a ]l DhEyZESRLTL
20,

AR A SQL API DEEIZ DWW T DFEM

o [HlARARAR SQL 77 r—2a > D7 1[ZhbH THAAA SQL OEE] &
S REY I EZRL T EI N,

G TICHHRARSN D 555, flAAHA SQL IV—F > DikeHcid, Eic ¢ LW
C++ W—F > DEBDOT 4 —F ¥ —BIOEHEICOWTEET S Z & BERLTY
i—é‘o

« | IC BEY C++ IV—F VI THEIAAAT 7 1)) (sqludf.h)] |

e 189 X=2D IC BEN C++ IL—F > TDNTA—=F—] |

e 91 RX=2D TXNFGA=F—+ ZH 1)L SQL C BLL C++ 7O —Tr—1 |
e 194 X=2D TINFGA—F—+ ZH 1)L SQL C BLN C++ Bk |

¢ ROSRX=2D IC BEWY C++ L—F > TD SQL T—4 - ¥ 1 TULH] |

s 29 RX=2D TC BEEX C++ V—F>TDI I T4 v - KANEKY |

« PR R=DDTC BEX C++ 7O —C v =508 EEY FORD] |

« RP30R=2D TC++ DY A1 T1ER |

o 104 R=2 D THER)IL—F BT B HFISEIE) |

C BEW C++ OFEICOWTHMRL 288, AN ESHRITHZENTEET,
« RPBR=DD TC BEW C++ )L—F > DIERRJ |

C BLU C++ W—FUHRTHELHMAHBIAHT 74V (sqludf.h)

sqludf.h fAAHIASB T 7 A IAZIE, IV—F > FEEZI—F 1 > 7T DRI B RE
R, EF. BEMERA-> TWET, BEOREDLDIZ, 2T 71 IVDARIIC
13 udf WEENTVETN, AT —R 7O =%y —0AYy RIIHEILEE
T, —F DAL AIRICIE, 2T 7AW EEND DB2 1A —)L
include 7+« L7 b —2ZBWBTHZ0ENHDET,
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BEDARL—F4 27 « SATLIHABIOAXRL—F 427« S AFL - Ev b
IWHOHEY) 7 C T—4 « Y14 TEHEERIHERAT 72012, ZOT77AIVNOA T
T hNEffHTHLE2BEDLET,

sqludf.h 7 7 1ILICiE. BEAROER., BIUOEEARERDOTEBENEEN TN E

T, WFICEFONRICDNWTBEICENL £,

e C /213 C++ gtk E L TORREZLEELRWHEIL—F > AD/)XNT A—%
—&ELTHR—bFENS SQL 7—% - YA THOY IV OEFR. 771 IVNT
13, EEDOLHEIT SQLUDF x BEL W SQLUDF_x_FBD EWHEA T, ZZT
x 12 SQL T—% + ¥1 74, FBD WIN\AFU—FRATHREINDET—% «- ¥1
7 H @ FOR BIT DATA ZHL TWET,

F7=. AS LOCATOR HiZfiffl L TEHZINDHIECHED C SEY M THEE
NFET, ZHUL, UDF BELUAY W RICOARLTIFEDET,

« ATD SQL 7—% + ¥4 TBLUORHE/INTA—F —ZRTOICHER C ik
ROTE .,
— VARCHAR FOR BIT DATA 7—% + %47
— LONG VARCHAR T¥—% « %1~
— LONG VARCHAR FOR BIT DATA T—% %1~
- LONG VARGRAPHIC 7—% + %A 7
- BLOB 7—% + %17
- CLOB 7—% - %147
- DBCLOB 7—% - %A 7
- AV T F /)Ny RS
— dbinfo Hi&

INBld, Bl ¢ 7= - Y4 T TIERL, BEROT IV RlEiZFiOME &
LTcENETNERLINET,

A7 TyF)Ny REEEIINY 7y —2ERL. ZHUIBEEIENH LRI —Y —
ERBEEICEINTHERHINET, =720, BEEZEARD, AV Ty F /)Ny R
WREINDT—%IE. 1 DOMFUNHLANOEEO I —F —EREBIFRH L IC
DlzoTHRELET. 2T EREZREITEKE. ooy 7oty b7y
THENEETHEBOW A ICBWTERTY,

dbinfo #§i& &£ 13, DBINFO iYL —F > @D CREATE AT —h X2 MI&HFENT
WBHEAITES> T, BINMOBIERELTIL—F > - A > TURATF—2 3 20T
ELTES, 5—IXR—ZABLPIN—F > OERNEGENZHEDZ LTI,

o ATy F/NNy RBXUOMNUIH LY A T5I5ICkT 3 ¢ SiEMER, ORHLSY
A THIEICH LTI enum BEENEESINE T,

L —H—ERBIEI, oty MU TEREIFOH SN ET., HOHL
Z A4 T3 fElx OHNRBIR DI L 2359 57201l SNEd, 2heh
DOIFOH LI, B>y VN TERATRERIFH L Y A 7 OfETi#Bl s E

T PIZE. HLBEROBRNOFNHE L, T—F D7y FIEREHL, BLUE
IO UICBI U TREBIZSIEDIE L Y A TEFEL £9. BOHL Y 1 713,
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EDOT w7 ZREOIFOH LY A FICBEEMT 5 2 ENTE S0/ T,
MO L& 1 7zl #1AE FIRST FEOVH L. FETCH MECRHH L. FINAL FEOX
HLUNHD ET,

o I—HY—EHEE (UDF) 7O Ry A T TREE INDIEHEN KBS EZEET
L0070, KEGIEITIE, SQL {REE (SQL-state). P4 (function-name),
K€ 44 (specific-name). 2 A vt —3 (diagnostic-message). A7V T F/\v R
(scratchpad), BEIUNIENH L 7 A 7 (call-type) WS UDF FEOH LEIEMNS O
F9., £ INSOBEOSR, BLUOIEIE7 SQLSTATE AXNMEICHT
LDERDGENET., YXVOEHBSIIEIFICEARD, A7 Ty F /)Ny RRIEN
HLYA TORIREZATHAY 7 OEROHNUTL, BRIALTNEIY I/ OEED
HOET, Insld. BAKEFRE T SCRATCHPAD #Hi%° FINAL CALL HinMdif X
N5EE. PLOEHEHINBWERICENTNRIGL TVWET,

WE., I—Y—EHREAKEZEFRT HEICIE. ¥~ O SQLUDF_TRAIL_ARGS 7 f{#
AL O MY A 72T ENHERINET, HAIE kokDIC
LET,

void SQL_API_FN ScalarUDF(SQLUDF_CHAR *inJob,
SQLUDF_DOUBLE =*inSalary,
SQLUDF_DOUBLE =*outNewSalary,
SQLUDF_SMALLINT *jobNul1Ind,
SQLUDF_SMALLINT =*salaryNullInd,
SQLUDF_SMALLINT =*newSalaryNullInd,
SQLUDF_TRAIL_ARGS)

* SQL 5I%IZ NULL NG ENZINEIDRET 2-DIHHTESL Y /7 OF

Fro

774 sqludfh ICERIN TSI EIERER. Y70, HEROMEH HIEIC
DT C BEY C++ DY) - 7T U r—aE—F a5 T
7230,

C LU C++ IV=F U TDINGA—H —
C BELY C++ N—F > DNFTA—F—EFIE, FR—rINTVLDENTNNHD/N
TA—H— « AFAINERIZITOT T L« A TOEHZEHTZL TWSHBENDH D
F9, W—F2NAY Ty F /)Ny R&fFRT 255, dbinfo #iEz R 254
. PROGRAM TYPE MAIN NXTA—4— - {25 =T —AZ&HHTLHELEIC
1. ROEMOBEEENHD ET,

e 190 X=2D THHR—FINTWVE C BEN C++ I—F>D/NTA—%— - 7|
[Z 1V |

e 190 X=>D TC BEW C++ V—F > TD/SF A—4— NULL £k |

e (91T R=2D TXSA—=F—+ 25 1)L SQL C BEW C++ 70— v—] |

s 94 X=2D TS XA—=F—+ ZF 1)L SQL C BXL C++ B% |

e 196 X=2D IC BEW C++ V—F > DINTA—F —ZEIZ L > THETH., 5

[FE1z & > THET A |

e 197 X=DD I)NFTA=F—1F C BLWN C++ 7O —T v —DfERt v MMl
|%\£Tbi7:tmﬂ |

e (197 XR=2D IC 7213 C++ )V—F > + )NTA—=F—EL TOD Dbinfo Wil |

e 199 RX=20 TC F7213 C++ BESTGA—F—ELTDAT TV F /)Ny R |
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¢ R00RX=TD IC BEXWN C++ TOZ—I % —TDT OV T - 1T MAIN D)
[FA—hkJ|

CBERCH+ N—F>DNITA—F— A2 =T —AZIELA>T U A

N5 2 EIRIEHICEETY, J1Ud, FADODLEEEZILN, FEINZEBD

WZINT A= — « AZANBLART—% « ¥4 TEEICIEL<BIREN, 127

JARENEEDICRBEIT BT TRHREICITAET,

HR—FENTWS C BLY C++ W—F U DINNSGA—H— - RH
4N

C BEY Crt N—F > Tl UFDNTA—F— - AFA NI E— hEhE
—é—o

e SQL (7O — v — EBIEITHHIG, HESE)
* GENERAL (7 O3> — % —ITHHE)
+ GENERAL WITH NULLS (7' H I — ¥ — Xk

TRTD C BEY C++ N—F IR TA—F— - 25 A1)V SQL ZfifdT5Z &
R BEIDLET, TONTA—F— -« Z¥1)LF NULL {iEH¥Hr—hL. TT
—DWER, A7 Ty F /Iy REFFUOHLY A TOHYR— 2 ED=DdDIEREA >
=T —A%=MATNET,

W—F > THERTEHENT A= — « AXZAI)VERET DI, IV—F AERREICZE
DIV—F > @D CREATE A7 — h A FHIZ PARAMETER STYLE fiZz$iE 9 %dh
HENH D ET,

C £/ C++ NV—F > - A—RDA > TYUAZFT—=2a>TiH, TONTA—%4
— « AZAIVEIEREICKB L 233720 28 A

INSEDNTA=EF—+ AFAINTDNTEELLIE, TSyntax for passing
parameters to C and C++ routines] ZZHL TS 7ZE W,

C BLY C++ W—F 2 TDINS5 A—%— NULL ZEi8

C ¥ C+ I—F > (O —I vy —F£REFBEE) HIGBIRSNZ/NNT A—%

— +c AZ AT, NTA—F—+« 25 1)l SQL BLU GENERAL THEELINS
£ 91T, NULL fZF/N T A—F —%ZNZND SQL /NT A—F —IZRET HHH
MNH5%E. NULL £Z#l357—4 « #4 7 SQLUDF_NULLIND* D/NT A—%—&
LTCEINET, /NTA—%—+ A% )l GENERAL WITH NULLS D&, 1
7 SQLUDF_NULLIND DS E L TETHLENRHDET, ZOT—4 - ¥1 71T

HARAA SQL 7TV r—a o BRIV —F D HAABR T 71 )b sqludfh TEFE
INET,

NULL 3%/ 5 A —% —1d, e T5/857 A—% —{lHi/ SQL WD NULL & [FZ5EM
EHD, HAIWNEY TFIINENEENDDNERLET, /NT A—4—0 NULL £
WEDY 0 OB/E, INTA—F —fHN NULL TIEREWI EERLET, NTA—F
—@ NULL EEF#MED -1 OFBE. /8T A—4—Id SQL i NULL & I[F%0DE % £f
STWBERBEINET,

NULL &z 256, —F RNICUTFET5 - R85 I ENHET
‘3_0
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o T BHEIC. AJINTA—F—0 NULL E#HEE2F v 7T 5,
o IV—F UMNRETH{IT, HF1/8F A—%—0D NULL Ei#EZRET D,

INT A—H— SQL DFFMICONTIE, UFEZRLTEI N,

s R2RX=2D DRIV —F > DINTGA—F—« 25 1)L |

c [TXSA=—45—"- 25 1)l SQL C BEWY C++ 7O —Tv—] |

e 194 X=2D TINSGA—=F—+ ZH 1)L SQL C BXN C++ B%k |

NIA—=H—--294)V SQL C BLU C++ 7AV—D v —

C BEW C++ FO>—I v —IF. CREATE PROCEDURE A7 — bk A > hHAD
PARAMETER STYLE SQL HiZzfiH L THEKRT H2HLENHDEXT, TD/INTA—F
—c AZAINDINT A= —F|ZELAANL, ST s70>—2r— - OJ—ROD
ATIVAT—=2a>TATIVA NTEHELERDDET,

TO =y —ZhE C BEW C++ PARAMETER STYLE SQL > 7 =F ¥ —
DA >TIVAT—2 a3 d, UTFTORRITENnET,
SQL_API_RC SQL_API_FN function-name (
SQL-arguments,
SQL-argument-inds,
sqlstate,
routine-name,
specific-name,
diagnostic-message )
SQL_API_RC SQL_API_FN
SQL_API_RC BIOX SQL_API_FN (&, YR—hSINTWEARL—FT 1 >
e AT LA E o TRBDWEEDOSH D C £7213 C++ TO—T v —
DREODYATEMVOH LA ZIEET 57 0TY, C BXY C++ Jb—
FATE, X7 O0ZEFHTASLENHDET, ZOov 7O, HAAA
SQL 77U —a BEIN—F D HBIAAT 71 )L sqlsystmh TES
INET,

function-name
d—R -« 774 )VND C £/213 C++ BEEKDLE, ZOEIL. XT3
CREATE PROCEDURE A7 —hA > NATHEESNZTOS—2 vy —0D%
AMERUTHEIHEIHDERTL, 2120, T4 T 7% EMAEDER
ZOMEIE. HHTEIAT T —NTELWERT > U — - R1 > b2
#9720, EXTERNAL NAME fiTHRETALENH D £, C++ b
—F > DOEE, Cr+ ANA T—13F 1 TERMiZTZ RN — - R1 2 b4
WEA L9, Y1 JERMi%%E EXTERNAL NAME filCfeEd 2 46BN DH
DEITN, 5 TRVWESE, 21— — - a—RNTIZ>hJ— R +2
extern "C" EEFLZTNTR0DETE A, BEAIT. TR AR—
N HBENDH D ET,

SQL-arguments
CREATE PROCEDURE A7 — h A N THREIN/Z SQL /NTA—F—D
oy MTHIET 5 C £7213 C++ 5%, IN., OUT. BLY INOUT E—
R« NFGA—=% =3, lRIORA > —flEFHL TEINET,

SQL-argument-inds
CREATE PROCEDURE A7 —h A2 FTHEIIN/Z SQL /NXTA—F—D
v MR T % C £7213 C++ NULL i, 2o IN. OUT. B
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KW INOUT E— R «+ NFA—F—IZBHL T, B#H L7z NULL /3T A
— & =TT D £ . Null £:#%lZ. ¥ 7 SQLUDF_NULLIND @
@R D51%k & LT, £7213 SQLUDF_NULLIND* & L CEFE 17z NULL
EHROBE RO —EEL TET I ENTEET,

sqlstate

NW—F > THEALT, ELEFERRBII—LUE2HETHIENTESL AN
INT A=K —fl, EEZO51ET. I—P—EFHED SQLSTATE % %E| 0 Y4
THOIMHEAL. TOEIFENHLANICRT ZEDTEL LI — %2138 E
WAL TWET, B2 38xxx @ SQLSTATE fii (xxx (SEEOEIHE) %,
I—H—FEF SQLSTATE LT —fHICHHATEET., X 0lHxx @
SQLSTATE & (xx \3MEED#E) 2. 1 ——FFH SQLSTATE EH{HEIC
fFHTEE9d,

routine-name
B —F > A BTV AN/NT A—F—flH, TOfEld. DB2 IZ&k> THML
I 41, <schema-name>.<routine-name> WO XTI —F ITEINE
¥, ZIZT. <schema-name> B LN <routine-name> 1.,
SYSCAT.ROUTINES # #1007 + Ea2—N®D)L—F > D ROUTINESCHEMA
HIfEEF L X ROUTINENAME FIfEICZENECIUES L £9, ZOfEid. B
DHRBDN—FVERETH—DI—F > - A2 TVAT—2a VIMERE
NHGEITHRIEET, W—FUEBAVIN—F IEIND L, FHIN
FERIIHEOVWTOD VAR ETETTEET., TI7— - Avt—
MEENDZWERERELZ0, OF « Ty A IIVICEZSAALLZ DT 855
i, —F /B RIEET,

specific-name
EE DI —F A EE DL EFTOANI/INT A—4%—fli, ZOfEIL DB2 ITX
DTHEREN T —F UITEEINET ., ZOfEIX. SYSCAT.ROUTINES E
2 —®)—F > ® SPECIFICNAME FIDMEIZH IS L £, I—F % &
CHIET, BHTEET,

diagnostic-message
MO LITO7 U r—a 2R3N —F Ay =2 - TFANZR
TOIN—F NI T a > THERATHHNINT A= —fl, ZD/IXT A—
% —13. SQLSTATE 5 ZMETHHbDELTHHATLIELEEHMET D
H5DTT, I—PF—FRXDLT— + Avt—I2EHOYTTI—HF—EERD
SQLSTATE f & —fEICHHTEET, T D, IL—F > OFERH LA
ICHEI7 22 T — B P E S E R TE X7,

H: C BEW C++ 7O =2 —D T T ZF v —OERZ BEHMLT 51213,
sqludfh TEFIN/Z~ 7 OEFK SQLUDF_TRAIL_ARGS %, {E4 D51¥ %M HT
L0V, TOP =y —DI T Fy—THHATZZEICES>T, I SQL 7
— 5 AL TOFEEATIANTEET,

LINIZ, B—=DANNI A=Y =2 T ANT, B—OHHNIT A= —LifERE

v hERY C £2E C++ 70—V v =D > TURATF—2 3 >OflERLE
—g—o

/****************************************************************
Routine: cstp

Purpose: Returns an output parameter value based on an input

SQL BX UM —F > DFIFE



parameter value

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
OouT: 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(
sqlintlée *inParm,
double *outParm,
sqlintl6e *inParmNullInd,
sqlintl6 *outParmNullInd,
char sqlst[6],
char qualName[28],
char specName[19],
char diagMsg[71])

ek e e o o o o o ok ok o ok ok o ok o o e e o ok o o o ok o ok ok o ok ok o SR

extern "C" SQL_API_RC SQL_API_FN cstp ( sqlintl6 *inParm,
doubTe *outParm,
SQLUDF_NULLIND *inParmNullInd,
SQLUDF_NULLIND *outParmNullInd,
SQLUDF_TRAIL_ARGS )
{
EXEC SQL INCLUDE SQLCA;
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EXEC SQL BEGIN DECLARE SECTION;
sqlintl6 sql_inParm;
EXEC SQL END DECLARE SECTION;

sql_inParm = xinParm;

EXEC SQL DECLARE curl CURSOR FOR
SELECT value

FROM table01

WHERE index = :sql_inParm;

*outParm = (*inParm) + 1;
*outParmNullInd = 0;

EXEC SQL OPEN curl;

return (0);

}

ZO70 =% —0OxIE9 % CREATE PROCEDURE A7 — KA > MIKRDEH
Df-d—o

CREATE PROCEDURE cproc( IN inParm INT, OUT outParm INT )

LANGUAGE ¢

PARAMETER STYLE sql

DYNAMIC RESULT SETS 1

FENCED

THREADSAFE

RETURNS NULL ON NULL INPUT

EXTERNAL NAME 'c_rtns!cstp'

FROAT—F A RTIE, C F21E C++ 7O =%y —DA > TYU A T—
3 >4, Linux F¥7/213 UNIX BBENTIE crtns EWH T4 T 70—« T7 1IN
2. BEW estp EWSBEBANICH D Z ENRITTRICE > TWET,

INGA—H— - RF4)V SQL C BLV C++ BAE

C BEW C++ I—HY—EFEBIEIL. CREATE FUNCTION Z5— bk A > hHOD

PARAMETER STYLE SQL HiZfH L TIEKT A2 HENHDET, TD/NNTA—F

— AT AINDONT A= =5 ZE LN, T HY—A - dJ—FRDA1 271

A2T—=2arTATUALNTHZRENHDET, I—P—EREEICHE

C BXW C++ PARAMETER STYLE SQL ¥/ =F¥—DA > TUA L F—a

1. L FoRBRKITiENET,

SQL_API_RC SQL_API_FN function-name ( SQL-arguments,

SQL-argument-inds,

SQLUDF_TRAIL_ARGS )

SQL_API_RC SQL_API_FN
SQL_API_RC BX N SQL_API_FN 1. A R—hFEINTVWEAXRL—F ¢ >~
T AT LCE D THERBLAHEEDOH D C £/21F C++ I—TF—EHEH
BORODHA T EMNH LA ZIEET A/ OTT, C BIWY C++ I
—F2NZE. O 0EFEHTHIRENSDET, 2Oy Ok, RS
SQL 77U —a BEOIN—F D MBIAAT 7 1)L sqlsystmh TES
INET,

function-name
I—R - T771IVAD C £/213 C++ BEOLRT. ZoEiE. Hsd 5
CREATE FUNCTION A7 — b A2 FNANTHREINZEKOARERTTH
HHEEZHOERA, 7220, T4 77— EMAGDERZZOMEIT. #
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T4 77 —NTELWEEKTZ N — - RA1 > hE#T D20
IZ. EXTERNAL NAME i CTIEETAHENH D ET, C++ L—F > D
By Ct+ ANA T—35 1 TEfMiELT R — "1 > MAITEAL F
9, ¥ J1EMi% % EXTERNAL NAME HiCIRET 50, /2130 FOH)
TREINAEXDITY—A-O—F - T7 M IIVHNOBEEESIT extern "C" &
WO I A T B EMNH D E T, extern "C” SQL_API_RC
SQL_API_FN OutLanguage( char *, sqlintl6 *, char *, char *, char *, char
*);

SQL-arguments

CREATE FUNCTION A7 —h A2 MTHEIN/Z SQL NI A—F—Dt
w MZHIRT 5 C /213 C++ BIEL

SQL-argument-inds

SQL-argument Z &2, —F > DA > T VA TF—2a NT/INTA—4

—fEiZ SQL @ NULL & L THIRT 2NESNEIRET 272012,

NULL FEZ#/N T A—% —0\W 81272 0 £9, NULL EE#ix. 7—% - 1

7 SQLUDF_NULLIND ZfH L THRETHILENHVET, ZOT—4 -

AT fAAA SQL IV—F > DFAIAHA T 71 )b sqludfh TERIN
EC N

SQLUDF_TRAIL_ARGS

PIFIZ,

T TIIRBE S Nz, flARAHA SQL IV—F > DfAAHA T 7 A )l sqludf.h T
EFRINDZI O, ERIBINTA—F—+« A5 1) SQL > J =ZF ¥ —ITid
BB IMOBKGDOSIMEERLET. FHTEZS YOI,
SQLUDF_TRAIL_ARGS LU SQLUDF_TRAIL_ARGS_ALL @ 2 DNd
D9, sqludfh TEFIN7/ZX ST, SQLUDF_TRAIL_ARGS FILEEEZ N
HE, TN —F 58z EBMT5Z EITHAL X7,

SQLUDF_CHAR =*sqlState,
SQLUDF_CHAR quaTName,

SQLUDF_CHAR specName,
SQLUDF_CHAR *sqlMessageText,

—RIZ, TS OFIEIIMNETIIRWD, HEIVIEI—TF—EZEKO DY
JO—FELTHERAINET, ZNsid, BEEIECHLANCEZ NS
SQLSTATE . AJ1O7EEEEE4. ANTOBEKERS. BLY
SQLSTATE ZffH L TRINAH N AvE—2 - TFARERLXT,
sqludfh TEFS 72X 51T, SQLUDF_TRAIL_ARGS_ALL (3ILEEE N5
ELUTFOIN—F 58z BMT 2ITHYL X7,

SQLUDF_CHAR qualName,
SQLUDF_CHAR specName,
SQLUDF_CHAR sqlMessageText,
SQLUDF_SCRAT =scratchpad
SQLUDF_CALLT =callType

UDF CREATE A7 — kA2 KT SCRATCHPAD #i%7zi% FINAL CALL
NG ENDHE, 270 SQLUDF_TRAIL_ARGS ALL Zf#i 3 2405 0%d 0
F 9, SQLUDF_TRAIL_ARGS TN S 5IEICIA T, ZoxroiZid,. A
7y FINy REGEANDRA 27—, BEOFOHLY A TOESEENE
ERS

2 DDANNT A~ —HOMDBE /KT A— 5 —ICRT, iz C

F721% C++ UDF Oz~ £9,
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SQL_API RC SQL_API_FN product ( SQLUDF_DOUBLE =inl,
SQLUDF_DOUBLE =in2,
SQLUDF_DOUBLE =*outProduct,
SQLUDF_NULLIND #in1NullInd,
SQLUDF_NULLIND *in2NulT1Ind,
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 ((*inlNullInd != -1) &&
*in2NullInd != -1))
{

*outProduct = (*inl) = (*in2);
*productNullInd = 0;
}

else

{
*productNullInd = -1;

return (0);

}

Z®D UDF DIERRICHERATE S, 3find %5 CREATE FUNCTION A5 — kA > ~i&
LFOEBDTT,

CREATE FUNCTION product( inl 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'’

EFED SQL AF—h A RTIE, C £7213 C++ BEEUZ c_rtns EWD function T
AL N)—DFATFU— - T7A4IVNIZH B EMFIHRICE S TWET,

C BLY C+ W=F U DINSGA—H—Z{EICK>TETH. SRBIC
K-> TETH

C BLWY C++ N—F > 0HAE, NTA—F—lIZ, BTHRA Y —ZFHL T
—FADBRICE > TETHLENHD ET, L. ZRICK> T, AFTERN
TA—=H— AMNNNTA—=F— BLXUOHNNNT A= —THEEBLDET,

NULL KEFHNTA—F—F, RA 2 —ZFHL TOL—F > ANOSBRICL> TES
R0 £8 A,

: DB2 13, IRTONITA—F—ICHEHTHAEY —DEOIRD ZHIEL, IL—F
CEDBITZIFELNMTONEZTRTD/NTA—F —AD C £/21F C++ BREE
BLET, W—F> - NTA—F—BXN NULL EFICBEE#EL 7= AT —Z2E DR
STEOMRIRLZD T 208IIH 0D FEH A,

196 SQL BIUSERIL—F > DBRFE



NSA=H—[3 C LY C++ 7OL—P v —DEREY MW
ETI3AEN

70— % —®O CREATE PROCEDURE AT —h A RDI VT ZFv—, £/ziT
B L7270 =23y —0OA > T AT —a>Tld, OHLANCHERE Y -
BRI TDIT/INT A= —I3nEH D FH A,

C 70—y —D56RINDEREY NI, W—VIIVEFERL TREINET,
LANGUAGE C 7O —2 v —M6fEREy h2RTHEOFEMICIDOWTIE, BT

L TLEE N,
e PR R=—TDTC BEINYX C++ 70— —50/EETY FORD |

C ¥&(E C++ W—F > - NS A—=4—& L TD Dbinfo #1E
dbinfo #ifi &1%. DBINFO i)l —F > ® CREATE A7 —h A2 MIEHENTW
HEEITE> T, BMOBIEKELTV—F> A > TURATF—2 a3 EZIFEL
TES, T—AIR—ABLWIN—F > OERNEETNDHEDZ LTI,

dbinfo Hi&ld. sqludf_dbinfo HEEZMEH L THR— b EIN TS LANGUAGE C
W—F > TT., ZTO C WHERIZ, sqllib¥include 7«4 L7 U —1ZdH % DB2 #l
BHIABT 71 )V sqludf.h TERINET,

sqludf_dbinfo #i&ld, LARDX D ITERSNET,

SQL_STRUCTURE sqludf_dbinfo
{
unsigned short
unsigned char

Database name length */
Database name */

dbnamelen; /*
dbname[SQLUDF_MAX_IDENT LEN];  /*

unsigned short authidlen; /* Authorization ID Tength =/
unsigned char  authid[SQLUDF_MAX_IDENT_LEN]; /x Authorization ID */
union db_cdpg  codepg; /+ Database code page */

}s

unsigned short thschemalen; /* Table schema name length */
unsigned char  tbschema[SQLUDF_MAX_IDENT LEN]; /* Table schema name */
unsigned short tbnamelen; /* Table name Tlength */
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 procids /* 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 */

dbinfo #ENDTRTDT 4 —)V RPIL—F > THEITVE DD TIEH D T AN,
ZDWIED T 4 =)V RIZBIF B ONDMEITZH T T — « Avb—FERERKT

DERCENEDFREMENH D £, HIZIE, IV—F > TTI—0FETHHE.

F/S5ECBEN C+ NV—F >

F—
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IN=Afh, T—INR—AHDESE, T—FRX=A D= - X=2, B0
ID. BLUYZDOHTFFA] ID OERINREINS EFARBRBENDHD L7

LANGUAGE C Jl—F > + 4 > T U A>T —3 3 > T sqludf_dbinfo HiEaSHT
51213 UFOLSICLET,

« DBINFO i, J—F > #EFHT S CREATE AT —h A2 MIZEMLET,

s —F 2 AT VAYT =2 aINEENTVWDE T 71 I)VDJEHHIZ, sqludf.h
ANy H— - Ty A )VEHARAAET,

e %47 sqludf_dbinfo D/IXNTA—F—%, FHTLH/INTA—%—+ A5 )L Tl
EINZMBIZHAN—F O T ZF v —IBMLET,

PUFiX. PARAMETER STYLE GENERAL ZffH L7z C 7O —2 v —0OHIT,
dbinfo #EDFHIEERLTWET, DT O —T v —0 CREATE
PROCEDURE Z7— kA > hZLIFIZEEL £9 . EXTERNAL NAME HiTHE =1
TWAEDIZ, O —Yvy— A 2> TUAT—a T spserver & D 4]
DIAT T — T 7AIVITANSIL. DbinfoExample &5 C BEMNEZEN TN
7,

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'@

PIFIE, co/oy—yy—EHRICHIGLEZ C 7=y — A 2T YA FT—
3 >T9,

/***************************************************************
Routine: DbinfoExample

IN: inJob - a job type, used in a SELECT predicate

0ouT: salary - average salary of employees with job injob
dbname - database name retrieved from DBINFO
dbversion - database version retrieved from DBINFO
outSqlError - sglcode of error raised (if any)

sqludf_dbinfo - pointer to DBINFO structure

Purpose: This routine takes in a job type and returns the
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 indob[9],
double =*salary,
char dbname[129],
char dbversion[9],
sqlint32 xoutSqlError,
struct sqludf_dbinfo * dbinfo

SQL BX UM —F > DFIFE



/* 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 SQLO307 error */

EXEC SQL BEGIN DECLARE SECTION;

char dbinfo_injob[9];

double dbinfo_outsalary;

sqlintl6 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 x/
strcpy(dbinfo_injob, indob);

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;
EXEC SQL WHENEVER SQLERROR CONTINUE;
return 0;

}
} /* DbinfoExample function =/

C X3 C++ BN A—H—ELTDRISYFINY R

C BXY C++ )V—F > Tld, UDF ANNMEZ EDIFOH L ORIT UDF fEZRE T
LDIMEHT 2 AT Ty F /Ny BiisE, sqludf_scrat BEEOEHICEI > THR—KL
TWET, 20O C #iERIE, DB2 #lAHIABLT 7 A )l sqludfh TEZEINET,

sqludf_scrat #iE 22T 51213, sqludfh Ny ¥ — -+ 771 )L%& C £/2lF C++ B
BHOATIAT—2a 2807 7 1IVO EFITHAAS, N—F DA 7
UA>F—2a>DI 7 =ZF ¥ —NT SQLUDF_TRAIL_ARGS_ALL <7 0% {# ]
L/i—a‘O
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PUF@FlE. SQLUDF_TRAIL_ARGS_ALL EWH YA TD/INTA—F—%2FZ C
AN T —BBDA > TIA T —2a  ERLTVWET,

#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;
xcounterNullInd = 0;
} /* ScratchpadScUDF =/

SQLUDF_TRAIL_ARGS_ALL ~7 TIIE L THD/NN T A—F —fliZzE#£K L £,
Z 3T SQLUDF_SCRAT EWISEHID, NNy T 77— INTA—F—INAT T v F
Ny RELTHHAIND I EEZERET DN T A—Y—ENGENTT, HOLY -
WU TAN T —BEEMNIERE S ND & TOAN T —BEEMIERH S NS 720
INY T 7 —INNTA—=F—EL LU THEEICEINE T, 77E2AIZWEINY 77y —%ff
ATE%d,

SQLUDF_TRAIL_ARGS_ALL ~ 7 OfEIZH]®D SQLUDF_CALLT W5 /8T A—%
—DERDITVET, ZONTA—F—EFENH LY A TOMEERT=DITHEHS
NFI, MR LY A TOlEEFEHTHZEICXD, BEEMEDOE Y MZDOWTE
DOEMIIFOHINTNDE OO0, REBICIFOHINTWE 00, T E U DR
RTINS TS ONEH#HAITEET,

C B&LU C++ 7AY—2vy—THOTAISA - Y47 MAIN OY
R—p

WH C O3 — v —® PROGRAM TYPE fiTidT 7 # )L Ml SUB XN
F 978, LANGUAGE HiDfEA C @ CREATE PROCEDURE A5 — kX KT
1. PROGRAM TYPE HiDfEE LT MAIN VY R—hEINTWVWET,

PROGRAM TYPE HidDfd MAIN 3. 91 LA LED/INT A—4%—ZFD)—F > T
20 ET,

PROGRAM TYPE MAIN HiZfiE T 585813 C V—ZA =R« Ty A4ILDAA
INN—=F DT T HIVE « AFAINEEEG LSV ZFry—2FHL T, JOs—
Py —FA T IUARNTERLENRDDET, ZFUL main NI HLETOREEKIC X
STN—F AT VAR TEHENIEKRTIIARLS, @WITI C Jurys3>7
D argc BEW argv BIBEHFHL T, T 74NV E - ZALTOAAL IN—F > D7
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TV —2al A>T YRA T — 3 LITELOBEEEMT s NIRRT/
A= —ZETHENHDEND ZETT,

PUFiE. PGRAM TYPE MAIN fE#RICHE- 72 C 213 C++ NV—F DT =ZF %
—DHITT,

SQL_API_RC SQL_API_FN functionName(int argc, char **argv)
{

L

BIE D BIE DRI, arge DETHREINE T, SIEUHEIL. argv BEFINOEISIT L
ARELTESINET, 515D ENEFIZ. CREATE PROCEDURE A7 — K~ A
> N TEE SN2 PARAMETER STYLE HiDfEIC &> THRED FT,

#i1& LT, PROGRAM TYPE MAIN Z %1 )L EH#¥EX N7z PARAMETER STYLE
SQL ZHFDOXDIHRE L. ¢ YO —2 v —fDXKRD CREATE PROCEDURE
AT—hARNEEZET,

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 DATAPROGRAM TYPE MAIN
EXTERNAL NAME 'spserver!MainExample'®
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//*****************************************************

// 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 **xargv)
{

.
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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)
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FLOAT(n). 727201 25<=n<=53,
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SMALLINT sqlint16 16 Ew b ORF5 S8
SQLUDF_SMALLINT

INTEGER sqlint32 32 Ev FO/FEAEEE
SQLUDF_INTEGER

BIGINT sqlint64 64 B ~DORFEAEEEE
SQLUDF_BIGINT

REAL float BURS EERE N

FLOAT(n). 72721 l<=n<=24., SQLUDF_REAL

DOUBLE double R R B/ INEUR

FLOAT SQLUDF_DOUBLE

DECIMAL(p, s)
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CHAR(n)
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SQLUDF_CHAR

EEE, NULL & 7TXXFA MY T

CHAR(n) FOR BIT DATA
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l<=n<=254

SQLUDF_CHAR
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VARCHAR(n)

char[n+1] (n 3T —F ZINET D
DIZTRIERES)

1<=n<=32 672

SQLUDF_VARCHAR
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VARCHAR(7) FOR BIT DATA

struct {
sqluintl6 length;
char[n]

}
1<=n<=32 672

SQLUDF_VARCHAR_FBD
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LONG VARCHAR

struct {
sqluint16 length;
char([n]

1<=n<=32 700

SQLUDF_LONG
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CLOB(n) struct { 4 N1 b AN T REHRED ST, JE
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