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2. Interoperability with DRDA

€ DB2 for i5/iSeries client to DB2 for i5/iSeries server

Machine 1: "torizcg"
Hostname: torizct.ca ibm.com

IP

Address: 95916586

Operating System: OSME00 -iSeres 52
CEZUDBiSeriesiz pad ofthe operatng system

DE2

Comm ands
and Optionz
to execuie -
frioam

DEM00

fl @in m enu

Machine 2 "mytorisc”

Hostname: myorizc.mkm ibm com

IP Address: 9.29 168.62

DBZPort: 446

Operating System: O5/400- iSeries 5.2
DB2UDB iSeries iz part ofthe Operating System

—
—

Part | - Configuring i Series

From OS/400 main menu fype;
wrkrdbdire

In panel Work with relational databass

directory entries’ ;

Choose option 1 to add a database,

and type 'TORISCER'

In panel 'Add RD B dire clory entry”,

-Mame or address feld 9 29 168 62

- Type: *P

- P ot Mumber or Service program: “DED A
- Preferred Method *ENCRYFPTED

Partll - Testing the connection
From OS/400 main menu type: stregl
From "Enter S0L Statements' Panel:
release all

commit

connectto TORISCE8 user jobntest using 'pewd 00'

y Eeled * from QWS QCUSTCDT

Local RD B Mame Database name) TORISCED
usend:  johntest
password: psws00
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€ DB2 for i5/iSeries client to DB2 Linux/Unix/Windows server

Machine 2: "arfes"
Hostname: aries xyz2.com
IP Addrass: 9.23.190.24
[ DB2 Port: 50000 |
Operating System:
LinuxAfindows/UMIX
DB2 UDE ESE V8 inslalled

Machine 1: “toriscé"

Hostname: toriscE.ca.ibm.com

IP Address. 9.69.168.6

Operaling Syslem: OSM400 -iSedes 5.2

DB2 UDE iSeries is part of the operating system

0

( Part| - Configuring iSeries

From OS/400 main menu type. wikrdbdire

In panel 'Work with relational database directory entries’ :
Choose option 1 1o add a database, and type 'SAMPLE'

Database name: SAMFLE
userid: db2admin

In panel *Add RDE directory entry': PREE N TIPS

- Mame or address field: 9.23.190.24

+Type: "IP
DB2 Port Number or Service program: 50000
Commands Preferred Method: "USRIDPWD
and Options =
lo execute Part Il - Configuring the iSeries user profile
g;'}"mo From OZ/M400 main menu type: chgusrprf <iSerles user id=

KAl i In panel '‘Change user profile”:
- Coded character set id: 37

Fart Il - Testing the connection

From OS/400 main menu type: strsql

From 'Enter SQL Statements' Panal:

release all

commit

connect to sample user db2admin using 'mypsw
\ select " from db2admin.employee
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2. Interoperability with DRDA

€ DB2 for i5/iSeries client to DB2 Linux/Unix/Windows server

Machine 1 (‘torisc6') DB2 UDB for iSeries Machine 2 (‘aries’) DB2 UDB for Linux, UNIX
and Windows

Part I: Configuring iSeries

Step 1

From OS/400 main menu type wrkrdbdire
After pressing enter, this will bring up the Work
with relational database directory entries panel.

From the Work with relational database directory | SAMPLE is the database in this machine 2 that you

entries panel: want to connect from the iSeries machine. If you
don't remember the database name, you can issue

<Choose Option 1 to Add a database. from the CLP the command:

-type the database name: SAMPLE. list db directory

and look for any entries with a Directory entry type
of 'indirect'. These entries would correspond to local
databases in your machine.
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2. Interoperability with DRDA

€ DB2 for i5/iSeries client to DB2 Linux/Unix/Windows server

Step 2

In panel 'Add RDB directory entry', specify: For this example:

Name or address field: 9.23.190.24 9.23.190.24 = IP address of machine 2
Type: *IP

Note: The hosthame could have been used
instead of the IP address.

Port number or Service program: 50000 50000 = The port used for DB2

Notes: - To find out the port used, issue this command from the
- The default port number is *DRDA which CLP: get dbm cfg

means port 446.

- The service name as defined on this - Then look for the parameter SVCENAME.

machinel (client) could have been used

instead of the port number. - If the value of SVCENAME is not the port number but a
- The default authentication method is string, then look in your system for the file ‘services' and
*ENCRYPTED which only works between grep for this string, which is normally based on your DB2

iSeries machines; thus *USRIDPWD is used. [ instance name. For example, if you instance name
is 'db2instl’, you will normally find a corresponding entry like
this: db2cdb2instl 50000/tcp

- The 'services' file can be located at:
=> /etc/services (in UNIX)
== X:\WINNT\System32\drivers\etc\services
(in Windows)

8441 The Best. Reliable ﬁ_érther'for High_A\}aiIability — IBM S/W Maintenance Service
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2. Interoperability with DRDA

€ DB2 for i5/iSeries client to DB2 Linux/Unix/Windows server

Part Il: Configuring the iSeries user profile
Step 3

For this example we logged on to the iSeries machine with user id of 'jmascare’.
We need to change the profile for this user so that the CCSID value is not the
default of 65335 but something else like 37 (US English). There is no codepage
conversion supported for CCSID 65335.

From the OS/400 main menu type: chqusrprf jmascare
This command will invoke panel '‘Change user profile'. Then specify:
- Coded character set id: 933

Part 111: Testing the connection
Step 4

Start the Interactive SQL tool from the OS/400 main menu by typing: strsql
From the 'Enter SQL Statements Panel type:
commit <enter>

connect to sample user db2admin using "'mypsw"' <enter> db2admin = user id as

select * from db2admin.employee<enter> defined on machine 2
mypsw = password as

Note: defined on machine 2

The password need to be passed in single quotes in order to maintain its case.
Using double quotes for the user id as shown below also works:
user "db2admin*using ‘'mypsw’'<enter>
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2. Interoperability with DRDA

€ DB2 for i5/iSeries client to DB2 Linux/Unix/Windows server
o i Session A - [24 % 80] B ' =101
Fie Edt View Commiricstion Actions  Window  Help

B BB 2% B8 @ 5% 2 5 e
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2. Interoperability with DRDA

o I Session A - [27 % 132] G S i =
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v Notes
= DB2 for LUWD}

DE2
Commanids
lo execude
Trcum the
Coememanid

P rocessor
(CLPY

Maching 1; “aries®

HESIRaMmE: AHES .MM

IP Agddress 9822438

Qperating Syatem: Linuwg XA indans

DB2 Connect YE inztalled B2 chent induded)

€ DB2 Linux/Unix/Windows client to DB2 for i5/iSeries server

Machine 2 "hig400"

Hostname: bigd00.ca ibm com

IP Address 9831686

DE2 Pot 445

Operating System: OSH400

DBE2 UDB for iSeries 52 installed a5 part
of operating sydem

=
—

SEENE
«— IP2 Xl Jts

db2 catalog db myd00db
&t note bigdnode
authertication dos
Connect Al

o dcs ob mydD0dh e 0|2

db2 terminate

db2 conned to myd00db

using iseriespsw

d

Locsl RDE Mame (Dataka e name)
usarid:  isedes
passnord: Eenespsw

z/OSL} i5/0S0l drdaz HZ36H)| ?Ioi Al= DB2 Connect ME&0| 2 2
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v DB2 UDB for i5/0S
= MEHS OO0IE= System i0il Oteiet 201 &Y

r O Contents of LEELIB.ORA_TESTI ... | . -
[0 LEELIB.ORA_TESTI - 130.1.1.83(S103e730) uu[;i B B=1%
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ErPNCA00
Tahle : Culumns' ey Cunstramtsl Foreign Key Cnnstramtsl Check Cunstramtsl Materializ— 1 ATT11 ;
Colurmn Marme Short Mame | Data Type Length | Mul... | Default Yalue ¢ BZ22
EMPMNO400 EMPMO400 CHARACTER ] Yes |MNull 3 £3333
*I | 4 Ddddd
=
v Oracle
= 2 MES0l tiet 0151 20 & 2= Oracle Database0ll =X
-
J Oracle SQL Developer =<
File Edit Miew Mavigate Hun  Debug  Source  Migration  Tools  Help
o 9w XEBE O-0- - o CO i =
e | 0l EES2 join A
dConnections [@Hepurts | =] [D oracle_db [EOH!—‘«_HEMOTE | E]@
BE®@T Cnlumns]Data[Cnnstraints]GrantsIStatistics[Cnlumn@ g = L o] 8lHO 2]
ER:=ElORA_REMOTE =] W E % B W Sot. FilterCnier | Actions.., [=| 3 OI- I-—'I 2" — _E T
B ORAEMPNO OR&_EMPNO (8 ORA_EMPNAME B SaLARY | i
B ORA_EMPNAME | 1A zAS 2500 Q?
-8 SALARY & 22222 =i 3500 /B
- PF_ATTR_GROUP_DATA_MET. ~
- PF_ATTR_GROUP_DATA_RANG v, ~| V
/] T [ o] [ [l \,
All Rows Fetched: 3 | Editing
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€ http://systeminetwork.com/article/jdbc-rpg-enhancements
v JDBC from RPG Enhancement
: Scott Klement 13t John Carroll 2 2 % 2| Tool(Oracle/400, Information Integrators) S10| JDBCE 0|
25t Hetero database? HSg = technique2 A

= RPGE java routinesS S £ = U= JlsS EZEot] JLD, R EZ2 Database vendor= jdbe driverE Al
30t AI| 20, rpgE 0130 Oracle, SQL server, Infomix J2l1) MySql DB St A2 Jts6tA
package 3t &.

E =
@JDBC from RPG Enhancements | System iNetwork - Microsoft Internet Expl... g@
COobFEGE) BEE) EINY EAHFA) BRI EEEH !

-0 BE G0 kw03 2500
(HE @ E3 ME T Fall |@ hittp:/ /sy sterninetwork, com/article/jdbc-rpg-enhancements I:I 0=

TR EEER RPHt @ - @ - - eEARN -/ >
AFAFEEE AN

Network Now:' | JDBC from RPG Enhancements 1

Posted September 11th, 2007 in RPG Programming Other Lz 3
Development Database/SQL

»»

.Y

RPG Programming

Other Languages
By:Scott Klement

Application

Development RPG's built-in support for calling Java methods
makes it possible to use JDBC database drivers |

Database/ S0k from an RPG program. In previous newsletters, I

Availability showed you how to run SQL statements on

Security MySQL, IBM DB2, Microsoft SQL Server, and

Oracle databases from your RPG programs. In this
Systems Management| article, I discuss some enhancements to my

Networking original JDBC tool. This new version supports

stored procedure calls, commitment control, and
IT MgmifCarpry meta-information about result sets. vl
< | I | (i)
) = E O 2L HORH 233 2S00 & 2IES
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4 Sample JDBC Program

@ Remote System Explorer - testMySql.java - IBM Bational Developer for System i

1241

File Edit Source FRefactor MNawigate Search Project Bun Window Help
M- HO: % - 0-Q- i LilE- i 4218 5 0o =]
}ﬁ Rerno,,, &2 Team| =0 / ORACLET SOLRPGLE |/jdbc_h,rpgle ( testhdySgl java 22 =0
= import java.sgl.*: = — Importing of the javasql paCkage
& : &
+£ = 5 = public class testMySgl
[ desian [»] ¢
20 DotMET intefration = public static void main (String[] parameters)
0 drda {
o Dw
[0 encryption S5tring mysglurl = "jdbc:imysgl://test.example.comn/mysgl™;
3 extender H String userid = "klemscot";
3 from nah keesean String password = "bigboy";
3 function Connection connection = null;
3 Globalization
= Hetero DB try {
0 jdbeo_driver DriverManager.registerDriver (new com.mysgl.jdbc.Driver()): — Loadlng the JDBC driver
2 aracle
2 rpg-oracle_sample connection = DriverManager.getConnection { mysglurl, — Connecting to the database
54759_301_Rpgandddt userid,
BRR30_330_Rpgand.dt password ) ;
|| data_ace.pdf i Statement select = connection.createStatement () ; _ — Preparing the SQL statements
=] dbE_data_access,pdlf ResultSet rs = zelect.executeQuery("SELECT Host,User FROM uzer™);
Hetero db access wit =— Running the SQL statement and
E| hetero.savf while (rs.next ()) {
§Jdbc-h.rpg|e System.out.println (rs.getString(l) + "," + rs.getString(2)): Retrieving the information
jdberd bnd 3
# idberd rpgle 3 }
# jdbetestmgle i catch (Exception e) {
/ jdbctest? rpgle System.out.println () :
/ mysgltest.rpgle System.ocut.println ("ERROR: " + e.getMessage()):
# salserver.pale }
SysternDefault, proper try {
if (connection '= nmll)
3 histary connection.close (): — Closing the connection
L iASP H
(0 iddu catch (SQLException e) { = Handling Errors from the SQL
7 indew /{ Ignore.
[ lananesq M 3
(<] [Low ] [2] ‘m
}
[+ Remote Scra,,, i - = O H (o]
x| %~
Femote Systern Details | Tasks | Object Table| Commands Log | Error List| Properties | Source Prompter | Job Log & Pro
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3. Interoperability without DRDA

€ JDBC Driver types

v' JDBC 2.0 API : java.sgl and javax.sql € M3

(\

JDBC architecture : JDBC API interfaces 2 classes, driver, databasez 4

v Driver : Java application 1t database AtOI2| OHIHXIZ M, Java languageE DB specific language2
mapping ot= S

Type 1 —— P ooeC . } D Client = ODBC librariesZ At
' ' l
' ' l

Type 2 : JDBC-Natve Native libraries (i - - | Client = DB specific librariesE AlS
L] L] [
' ' i

Cliert : : I Database

' ' |
; i Pragd | 1 _

Type 3 ! JDBC - Net s ﬂpspelicaﬁm L =l | Driver passes calls to proxy server
1 1 Marér 1
[} L] I
: : |
: ' l

Type 4 : All Java . I @ Driver = & & databaseE S =
] ] I

Java Frogram Drrivers Server
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€ http://systeminetwork.com/article/jdbc-rpg-enhancements
v OANE FH =Y

€ 2 jdbc driver(0il: ojdbc14.jar for oracle)E Ct2 20} i5 application0| 0| &
/QIBM/UserData/Java400/ext =0l upload otoiLt, CHE 200 82
o

¢ System ilil= 1.4 version 0| &2 JD KE &Xl. i HE2 IDKIF EXIE N U= 82
QIBM_RPG_JAVA PROPERTIES &Z3H =01l NI &

(V5R1 21 A< S110069, V5R2 oI 2<% S110101 2 R)

Example)
PGM
ADDENVVAR ENVVAR(CLASSPATH) +
VALUE(/java/Zjfreechart/jfreechart-1.0.2.jar:+
/java/jfreechart/jcommon-1.0.5.jar:+
/java/poi/poi-3.0.1-FINAL-20070705.jar:+
/java/poi/poi-contrib-3.0.1-FINAL-20070705.jar:+
/java/poi/poi-scratchpad-3.0.1-FINAL-20070705.jar:+
/java/poi/xlparse.jar:+
/java/jdbc/mysqgl-connector-java-3.1.12-bin.jar:+
/java/jdbc/ojdbcl4. jar:+
/java/jdbc/sqljdbc.jar:+ .")
ADDENVVAR ENVVAR(QIBM_RPG_JAVA_PROPERTIES) +
VALUE('-Djava.version=1.4;+
-Djava.awt.headless=true;+
-Dos400.awt.native=true;")

ENDPGM
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€ http://systeminetwork.com/article/jdbc-rpg-enhancements

20/ 41

v AME ZHl &Y - QIBM/UserData/Java400/ext

(£J) iSeries Mavigator

M=%

File Edit Wiew Help

blsdl| Xa|FEHO

0 minutes old

Environment: My Connections

| 3187220 252 ext Includer =«

~ ma QIBM

+-[27 include
+-[27 locales
+-[27 ProdData
-3 UserData
+-[27] Access
+-[23 Ca400
+-[27] DBZExtenders
+-[27 Eclipse
+-[23 GUIPlugin
-2 HTTPA
+-[2 HTTPSWR
+-[07 IC58
+-[27 imo
—-23 Javadll
+-[27 Adoptauthority
+-5 et

+-177 | irenseNne

¢ Install additional components

&] Marme

dbZroutines_classes, jar
db2_classes jar

girn, jar

eimosd00, jar
ibrnjc et jar
ibrnjceprovider, jar
ibrpkes.jar
jdbe2_O-stdext jar
jtamspec1_0_1.jar

U local_policy,jar

&)iojdbcid,jar
runtime. zip
sqljdbe. jar
U5 _expont_palicy.jar

2 E3) T 2]

el ile systerns tasks

b ¥ Help for related ta

1= 14 of 14 objects |

The Best Reliable Partner for High A\)ailability — IBM S/W Maintenance Service




-' a Lpgiie =

= —

3. Interoperability without DRDA

€ http://systeminetwork.com/article/jdbc-rpg-enhancements
v First Step — Set JDBC Connection Properties
¢ Oi2i Code= JDBCR4 service programit 2S5 ¢ jdbc propertiesE S5 JtsotAH &
€ IDBCR4E 0IE&2=ZM, RPGZ & X AHl java®t 22 €12 ZE0| Jts.

Example)

/copy JDBC_H

D user s 32a

D passwrd s 32a

D props like(Properties)

user = 'klemscot’;
passwrd ='bigboy’;

prop =JDBC_Properties();
JDBC_setProp(prop: 'user' : %trim(userid));
JDBC_setProp(prop: '‘password': %trim(passwrd));
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3. Interoperability without DRDA

€ http://systeminetwork.com/article/jdbc-rpg-enhancements

v JDBC_H header file

s 1
emoie aysiem cEplorer - . = ationa eveloper 1or oysiem |
File Edit Source Compile(@) MNavigate Search Project RBun Window  Help
iF-EE i %-0-Q- i iE- i3-S era F | E8 Remote Sy, .
E ol Ve E & —-— ﬂ g&; o] - g @
i T
f ORACLET SQOLRPGLE |f ORACLE, SOLRPGLE |f SOLSERYER.RPGLE (f JOBC_H.RPGLE &3 Py =&
Line 33 Column 43 Eeplace
..... DName+++++++++++ETDsFrom+++To/L+++1 Dcll(e ywords++++H+HHHHHHHHHHHHHHHHHHHHHH Cor
002700
002800 fif defined (MYSQL H DEFINED)
002900 Jeof LJ
003000 Jendif
003100 fdefine MYSQL H DEFINED
003200
003300 D Connection =2 O CLASS (*JAVA:
003400 D 'java.s=sgl.Connection')
003500 D ResultSet = G CLASS (* JAVA:
003600 D 'java.sgl.ResultSet')
003700 D PreparedStatement...
003800 D s 8] CLASS (* JAVA:
003900 D 'java.sgql.PreparedStatement ')
004000 D Properties =4 o CLASS (*JAVA:
004100 D 'java.util.Properties')
004200
004300 e e B T o o et ats 2o
004400 * MySQL Connect(}): Create a connection to a MYSQL server
004500 #
!I 1l ] l'
0 | | |
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€ http://systeminetwork.com/article/jdbc-rpg-enhancements

23 /41

v JDBC_H header file
K
emoie oysiem cXplorer - — = atona eveloper 1or oysiem 1
File Edit Source CompileE) MNavigate Search  Project Bun Window Help
M- e -0 B S = T | E Remate Sy,
clmE AR ER

f ORACLET SOLRPGLE |f ORACLE. S0OLRPGLE |f SOLSERVER.RPGLE ff JOBC_H.RPGLE &3 B =4

Line &0 Column 39 Replace
......... ST T . Y- T S - S PO -

006000 B B B B B o o o o o o
006100 * JDBC Connect(): Create a connection using JDBC driver
006200 =
0068300 & driver = (input) Java class name of JDBC driver to use
006400 = url = (input) JDEC URL of database to connect to (m
0068500 & userid = (input) userid to log in with
00e&00 * password = (input) password to log in with
006700 =
00D&800 * Returns a connection handle or *NULL upon failure
0Des00 bl o o o o o o o o o o o o o o o o o o o o o o o o
0oO7000 b JDEC Connect PR like (Connection)
Qgo7100 D driver Z56hA varying const options(*varsize)
0o07200 D url 2564 varying const options (*varsize)
007300 D userid SOR varying const options(*varsize)
007400 D password S0OR varying const options (*varsize)
007500
007600 R e o T B B e T L L B B e o o L o
Qo7T00 * JDBC ConnProp(): Connect to database w/properties object
007800 *
Hl m l'

. O° | | |
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3. Interoperability without DRDA

€ http://systeminetwork.com/article/jdbc-rpg-enhancements

v' Second Step — Connecting to Database
¢ DatabaseZ 2| connection2 JDBCR4 service program?2 JDBC_ConnProp() procedureE <

A S
_I_OOH

1A
ol
2

€ SQL server database0l ¥ Zol= &2,
Example)
conn = JDBC_ConnProp(‘com.microsoft.sqlserver.jdbc.SQLServerDriver" :
‘jdbc:sqlserver://myserver.example.com:1433" :
prop );
if (conn = *NULL);
return;
endif;

€ Oracle database0ll ¥ 235t= 8<% connection string 220t HAW =H HA0| Jts
conn = JDBC_ConnProp(‘oracle.jdbc.OracleDriver’ :
‘jdbc:oracle:thin:@123.123.123.123:1521:myDataBase’ :

prop );
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3. Interoperability without DRDA

€ http://systeminetwork.com/article/jdbc-rpg-enhancements
v" Running SQL Statement
¢ 2T HAQ & UH, SQLs =

¢ 2 F2l22 S = procedure :

o

A O]
T

A2 M, 0] &8t IDBCR4 service program?| 2t procedureE S

I

JDBC_ExecUpd(): Runs an SQL statement that does not return any rows or columns as a result.
For example, the Update, Insert, Create Table, and Drop Table SQL statements do not return a
result set, because they do not return any rows or columns.

JDBC_ExecQry(): Runs an SQL statement that does return rows and columns

for example, the SQL Select statement to retrieve records from a database.

JDBC_PrepStmt(): Prepares an SQL statement to be executed later.

Prepared statements can use parameter markers (question marks) to indicate a spot where data
will be inserted from variables. After a prepared statement has been created, you can use
JDBC_SetString(), JDBC_setInt(), JDBC_SetDecimal(), JDBC_SetDate(), and so forth, to set the
values of the parameter markers from variables in your program. You can use the

JDBC_ExecPrepUpd() and JDBC_ExecPrepQry() procedures to run prepared statements.

JDBC_PrepCall(): call a stored procedure instead of running a standard SQL statement
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€ Program Relations — Real Example

v M2 44%= ORACLEL =28

€ Oraclel2 JDBC4 service program0l SS& 0 A= 2 procedureE 0| E06t0 Oracle DB2H H &

emote System Explorer - _H... - ational Developer for System i
File Edit Mavigate Search Project Diagram  Hun  Window Help
M- HE i #-0-Q- L iE R b 7 | Z8 Remote Sy... |
4EE ¥[8 ¥|B I | A- &~ 5~ —- Bi- o8- 2
12 =JDBC_H,., &2 =&
— Palette — »
. |[§ Select
*,_ Zoom
Mot -
QDCXLATE = e
,
(ITIDBCRE _GMHSNDPM
i . o .
ORACLET ] i |
5inodes |
= 1 :
G .
E JDEC_H
(o
B oBC H
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4. Implementation

€ Program Relations — Real Example

emoie y5iem Cxplorer — —rleee = atona eveloper 1mor aysiem |
File Edit Mawigate Search Project Diagram  Bun Window Help
"HE  H$-0-Q- i B HE e b £ |8 Remote Sv.., |
(= oI5 MBI [A-&- s - @ B-B-&- 0| Q- [% Ty
T2 wJDBC_H... 12 =&
I/ / = ) T e = a| ——Palette — »
o i, = MVS_Q&;CDNNECT_.]t%:_»%-"JtEBC_CONNECT o———NDBC FREEPROP | ||k =elect
E ORACLET /] e T &, Zoom
— = Mote o
|I:..|;r'_;
e B B - - - . A ~ “* |DBC_PROPERTIE:
ORACLE i — _ .
a=
e
F)
{ = IDBC_SETTME
| - b
=
{ = IDBC_SETTIMEST:
- *
Fdain ?rocedure ORACLE of HETERO,/QRFGLESRCTORACLET)
{ Subprocedure JOBC_CONNPROP of HETERO,/QRPGLESAC(IDECR)
P = o
= lpsc. SETDATE |
A I o
JOBC_COMMPROP
- l.:
[ I | |
B D<}
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€ Program Relations — Real Example

v Scott Klement0| Xl36t= JDBCR service program SS& Xt

¢ Library ?IXIE &M AMEE name2 2 HBOIN Otcl =AO0ll 2lol service program2 2 compile

@ Remote System Explorer - JDBCRA.RPGLE - IBM Rational Developer for System i u@ﬁ
File Edit Source CompileG@) MNawigate Search  Project Fun Window Help
M- EHE i -0-Q i G- i 5 - ¢ 28 Remote Sy.., |
: & e i) E&. TR lgf @
52 7 O|[f2ORACLET | 12 -ORACLE! | ORACLEISQLRPGLE |7 JDBCR4.RPGLE &3 > = El“( =02 8 8|
= Line 45 Column 32 Replace I
s T B . R TS TUE U - P
i
& & 004500 | (]
Y 004600 o Compiles ==
004700 CRTREGMOD mylib/JDECR4 SRCFILE (xxx,/QRPGLESRC) DEGVIEW (*LIST)
=] G:D 004800 { Hote: this i=s the JDBCER4.rpgle source member. )
: 004900
H 005000 CRTSRVPGH SRVEGM (mylib/JDBCR4) +
005100 EXPORT (*SECFILE) SRCFILE (xxx/QSRVSEC)
E‘H 005200 { Hote: this i=s the JDBCR4.bnd source member. )
2 005300
005400 CRTENDDIER BNDDIR (mylib/JDEC)
005500 ADDENDDIERE BNWNDDIR (mvlib/JDBC) OBJ((JDBCE4 *5EVEGM))
005600
005700 - M
M [<_] | i ] [i]
B | |
R = 0|
e M2 (Hemnte Systern Detail5| Tasks (& (Object Table 23 Comrands Lng|Errnr Li5t| F'ru:upertiea| |é=_:|q§h g ¥ & EIT
= :
| | |
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4. Implementation

€ Program Relations — Real Example

v Scott Klement0| Xl36t= JDBCR service program SS& Xt
€ JDBCRA4 service program= 0| &6t € Z2 )& S UHE= Z2 0t 2t 20| compile

ol

@ Remote System Explorer - ORBACLE1.SOQLERPGLE - IBM Rational Developer for System i

=1

File Edit Source

Corpilat@)  Mavigate Search Project Bun  Window Help

MrES I H-0-Q- i@ R e /| E8 Remote Sy... |
e BE R ARL LR
22~ O|[I»ORACLE! T JDBCR4 |T-ORACLEl [/ ORACLE!SOLRPGLE :3 = 0 (EE 02\ 7 O]
= Line 21 Column 1 Replace
£ & R....... T - - T T - T, T
= 000100 * Sample of accessing an 5QL Server database. This was posted to -
oy 000200 * the SystemiNetwork.com forums by Jon Juracich in the following
000300 * thread:
000400 * http://www.systeminetwork. com/isnetforums,/showthread.php?t=48063
000500 =
000600 * To compile:
000700 w* - Make sure vou change the connection string to the
000800 = correct TCPE/IP domain name and port for your system.
000500 w* - Make sure yvou =et the user-id and password appropriately
5] 001000 =
001100 = CRTENDRPG SQLSERVER SRCFILE (xxx/QRPGLESRC) DBGVIEW(*LIST)
001200 *
001300 ®
001400 H*DFTACTGRP (*NO)
001500 H COPTICHN (*NCDEBUGIO:*SRCSTMT)
001600 H BNDDIR | 'JDBC')
- 001700
001800 FRQSYSPRT o} F 132 PRINTER
: 001300
: 002000 Jcopy jdbc h
- |+]|| oozicol] [v]
E3 Y
fHemnte Systermn Details | Tasks ﬂ-?“ Ohject Table 22 Cornmands Lng| Error List| F‘ruperﬁes| |r_17._| ] g ™~ EIW
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4. Implementation

€ Program Relations — Real Example

v' Data structure2 0|2¢&! result set &

ol

& DB2 for i5/0S Ol Al AFH Z2& 1} OracleZ 2H 018 20 ZE = &M result sete 2 74

‘@ Remote System Explorer - ORACLE1.SQLBPGLE - IBM Rational Developer for System i M
File Edit Source Compile(G) Navigate Search Project Fun Window Help
- &S - 09 i 8] R i | B Remote Sy... |
YL | E R R ABE IER
2™ = O|[f2ORACLEI |72JDBCR4 |72 -ORACLE! |7 ORACLE!.SQLRPGLE :3 =0 (EE 0\ F |
= Line 33 Column 1 Replace
£ & I ...DName+++++++++++ETDsFrom+++To/L+++IDc. Keywords++++++++++++++44+++++4 4441
F 003100 *Array for result set
<}==='> 003300 Di 3 3 0
: 003400 Dempinf ds occurs (5)
# B Local [a] | gg3s0p Dempno Sa
Biﬁ ED-H 003600 Dempname 20a =
=@ Obj 003700 D salarya 51 0
003800 L
003500 D ErrMsg ] S0A
004000 D wait ] 1a
004100 D count 3 10T O
004200
004300 D empnol 3 SA
004400 D empnamel 3 20A
004500 D salaryl 3 5T 0
004600 D countl ] ip 0
; 004700
004800 D conn 3 like (Connection)
004500 D rs 3 like (ResultSet)
- |«]|| oos000 D prop = like (Properties) [w]
Bl (2]
RAm . = O |
fHethe Systern Details|Tasks (& Object Table 232 Commands LDg|EerrList|Pmper‘ties| |é‘-._:|q§r‘° g ~ & EIW
1 | | |
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€ Program Relations — Real Example

v Properties S&1} Oracle Database 22 ¢HZ 1UI¥
€ Scottldt John O] MAlSt & HZ 2+tEHSHAl properties SE 1 HE 222 A

@ Remote System Explorer - ORACLE1.SQLRPGLE - IBM Rational Developer for System i
File Edit Source Compile(G) Mavigate Search  Project Run Window Help
- ES i %-0-Q- i i@ 50 [ | 28 Remote Sy... |
: H E ADi LR
2™ = O[> ORACLEl  I»JDBCR4 |r»-ORACLE! |/ ORACLE1SOLRPGLE 3
3 Line &5 Column 1 Replace
2@ . [ L o e e e e o
Fy 006500 ff 1. Set up JDBC Properties
DDGGDU Jf!l’ x’xwxwwxwxwww*xwwxwwrwxw*xwwxw*xwwrwxwwwwxwxwwrwxwwxwxww;‘
E ggg;gg JDEC P ies ()
- prop = _Properties();
E Local &l 0068900 JDEC setProp (prop: 'user’' : userid);
EEé 13}“'1']| 007000 JDBC setProp(prop: 'password' : passwrd);
EIELI CIJE'J 007100 JDEC setProp(prop: 'prompt' : 'false');
.'.‘. 007200 JDBEC =setProp(prop: 'errors' t '"fullt):;
"'13 007300 JDBC setProp(prop: 'naming' 1 'system') s
B 1 -
x5 007400 |
E& I][I?S["] R R CRR R R R R R R R R R R R R R R R R R R R R R R R R OR R R R R OR R OR WO W OR W =
007600 // 2. Connection S5tring to Oracle /
007700 [,‘wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwi;‘
007800 conn = JDBC ConnProp('oracle.jdbe.OracleDriver!
007900 :'jdbc:oracle:thin:@130.1,1.85:1521:IBM"
El 008000 : prop ):
; 008100
i 008200 JDEC freeProp (prop):
E 008300
- [~]|| oos200 if (conn = *NULL):
&L (2]
B Riz . T O |
fFiemnte Systemn Details‘ Tasks ﬂ_}, Object Table &2 Comrmands Log‘ Error List| F‘rnperties|
0° | | | '
|
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€ Program Relations — Real Example

v Oraclelild =82 SQL 4|

€® Prepare statement2

adiE F == &Hlotl, iI5/0S0lA APHS X326t

et

routine =D}

W

% Remote System Explorer - ORBACLE1.SQLBPGLE - IBM Rational Developer for System i == m
File Edit Source Compile(@) Mavigate Search Project Run  Window Help
e i #-0-Q- i Lil- i35 o i | E8 Remote Sy,,, |
LB E A L E R
22 = O|[f2ORACLE! | 72JDBCR4 |7 -ORACLE! [/ ORACLE!SOLRPGLE :3 =0 (DE 0%\ % O
i Line 89 Column 1 Replace
£ @ . | e e P P O PO o I
Q:) ["]BT["] I!Hh‘h‘HH"R‘HHHHHHHHHHHHHHHHHHHHHHHH"R‘HHHHHHHHHHHHHHHHHHHHH;{ w
Y 008800 f//f 3. Pepare 5QL statement string to select Employee name
l]l]BBl]l]I Iy from Oracle database.
IE‘ (,-‘z-4> 009000 ,f_‘fw’xww’xwwxwwwwwwwwwwwwwwwxwwxw':-r'x'xwxwwxwwwwwwwwwwwwwwwx;f
B 009100 Joprepstm = JDBC prepStmt (conn:
E Lacal H 008200 'SELECT * from ScOCT.ora remote where ora empno = ?');
= 130.1.1 009300 - -
=&t 0bj 009400 if (prepstm = *NULL):
A, 009500 jdbec close ({conn) ;
-3 009600 return;
(= 5 008700 endif;
[ 009800 eval i = 0;
009300
010000 f/ 4. Retrieving Employee number from System i U
010100 ,f_‘fw’xww’xwwxwwwwwwwwwwwwwwwxwwxw':-r'x'xwxwwxwwwwwwwwwwwwwwwx;f =
010200 exec sgl Declare empcurl cursor for
B 010300 select enmpno400 from 1eelib,.’ora_test1;
010400 exec sgl open empcurl;
i 010500 exec =gl fetch from empcourl into :empnol;
: 010600 dow (=sglcode <> 100);
- [~]|| 010700 eval i = i + 1: [v]
] [2)
(Hemute System Details‘ Tasks (E‘ﬁ Object Table &2 Commands Lug| Errar List| F‘rnper’ties| |é.-._:|§¢ (PR EIW
0° | | | '
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€ Program Relations — Real Example

v OraclellAd SQL &
® I5/0SUHIAM £3lE 2t AP S parameterz 2H0t Oracle2 #e2l =8 & ZWE 20t data structure0fl X4 &

‘@ Remote System Explorer - OHBACLE1.SQLRPGLE - IBM Rational Developer for System i | m
File Edit Source Compile(G) Mavigate Search Project Run Window Help
Ci-HE -0 4 31 e = DD O ﬁlEﬁHemuteSy...|
OB E A TR
22 = O|f>ORACLEl |T2UDBCR4 |72 -ORACLET |/ ORACLEL.SOLRPGLE 52 =0 (EE RNCE=)
= Line 118 Column 1 Replace
& $ . T T B L T T . .
011200 [#]
F 011300 J/f 5. Query the oracle database with employvee number from System i
011100 i!xwxw!-rx'xwww“x:"x:’“xww!w!w!wxwxwxwxwxwxwwwwwwwwxwww!w!wxwl!
= <)=='=> 011500 JDBC SetString(prepstm:l:empnol):;
: L | 011600 rs = jdbc ExecPrepQry (prepstm):
#-El Loca 911700 dow (jdbc nextRow (rs));
BE‘é ]in'm. 011800 empnamel = jdbc getCol(rs: 2):
=@ QEJ 011900 salaryl = 3Int(jdbc getCol(rs: 3)):
.'.‘. 012000 eval empname = emphamel;
"'13 012100 eval salarya = salaryl:;
H I
WA 012200 // except:
[ 012300 enddo;
012400 exec 3gl fetch from empcurl into :empnol;
012500 enddo;
012600
012700 JDEC FreePrepStmt (prepstm);
EI 012800 JDEC FreeResult(rs):;
012500 JDEC_Close (conn) ;
i 013000
013100 exec =gl close empcurl;
| 013200 exec =gl =set result sets array :empinf for i rows;
U 013300 return;
&l [2]
Rz~ = 0O | |
(Hemute Systern Detail5|Tasks (Q, Object Table &3 Commands Log|ErrurList|Pruper‘ties| |é:_:|e§b e YRR EIW
0° | | | |
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€ Program Relations — Real Example
v Module &84
€ PGM object 8 ZH Z moduleE 4 4&a6t], 0 If COMMIT modeE £ &
€3 SAL ILE RPG 2& At (CRTSQLRPGI) X
QEHEE > ORACLEN i/E=
2Hll 222 » [HETERO w o=
EEEaNN 1= > |ORPGLESRC - 0IE. QRPGLESRC
cH0l 22l > |HETERD - =
A HIH G » |ORACLED w g
= HO =NOME hd
ZEYE  CIOIE{HIOl 2 ~LOCAL [~ nIE
M 3. +MODULE v
=8 dE. +FRINT “
HAE 843 =SRCMBRTET M S g
_ Advanced Parameters
MERMED =4 > [s]  Add
=EVEMTF Famove
Pove up
Move down
T - > ES [
23 CIH > [+S0URCE
[] Advanced [J &ll Parameters [ Keywards
CRTSOLRPG] OBJHETERD/ORACLETY SRCFILE(HETERD/QRPGLESRCY SRCMER ( RaC El) OMMITE =M OME
OBJTYPE(+MODULE) OUTPUT(+PRINTY OPTIOM{-EVENTF) REPLACE(=YES) DBEGVIEW(=S0URCE)
[ ak ] [Eestnre defaults] [ Cancel ]
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£ *CALLERZ &£ &

s -
= — —= - = = el e
€ Program Relations — Real Example
v" PGM object 44
€ Stored ProcedureE S =06t= client applicationdt activation groups 2%
@ Z=273 XM (CATPGM) X
T2 PGM ORACLET o -
EEREN +CURLIB v ne
o5 MODULE PG v 0e, 22«
EMEEER +LIBL gdd | 0IZ
BIAE MO TEXT [+-ENTMODTXT v| 2R 2
Advanced Parameters
TRIMY EZZASHEE:  ENTMOD +FIRST [v] =]
cHi| 221 : +LIBL o=
23 MHIA ZEIH BMDSRVPGM  |=NONE [v] ERETN
cHIl 222l +LIBL add =
HigIEl ClER BNDDIR [-NONE v] e
e 05 ACTGRP +CALLER v 0z 3
e 24 OPTION vl ddi
HE AR Lt DETAIL ~MONE v
BN HE: ALWUPD “YES v
~SRYPGMEIDIEEE] HAFHE : ALWLIBUPD  [+NO v
MNER E2OY USRPRF +USER v
T2 A REPLACE +YES v
Azt AUT SLBCRTAUT v nE
SE oA TGETRLS +~CURRENT v
MEE #HE ALWRINZ MO v
JeiEs Bs STGEMDL “SNGLVL =
TRNH Y 24 IP& MO v
IPARIM M : IPACTLFILE  [+NONE [v] 222 [v]
[¥] &dvanced{L) []&ll Parameters [v]Keywords
CRTPGM PGM{ORACLE 1) ACTGRP(-CALLER)
[ ] [Eestnre defaults] [ Cancel ]
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4. Implementation

€ Program Relations — Real Example

v" Client ApplicationE ?/& Stored Procedure &4
¢ 22| Oraclel= client application0l M S=05tJ| ?Ioll stored procedureZ2 %4
€ Input parameter 2= oracle connection2 % &t user id2 passwordE & A

® Procedure S = Z 1 BtEtE result set2 22 = UEE A A

CREATE PROCEDURE HETERO.ORACLEL (
IN UID CHAR(5) ,
IN PWD CHAR(5) )
DYNAMIC RESULT SETS 1
LANGUAGE RPGLE
SPECIFIC HETERO.ORACLE1
NOT DETERMINISTIC
MODIFIES SQL DATA
CALLED ON NULL INPUT
EXTERNAL NAME 'HETERO/ORACLE1'
PARAMETER STYLE SQL ;
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4. Implementation

€ Program Relations — Real Example

v' External Stored Procedure S test
€® Run-Sqgl-Script session= 0| & stored procedure
¢ UrEE result setll A AlE Z2E 2 i5/0SZ £H, 2

S 1
fol
A

tHOl ol &ol= OISt W= OracleZ FH F4

B Untitled - Run SQL Scripts - 130.1.1.83... [~ [00/23
File Edit View Run VisualExplai Monitor Options Connectior Help

TS R PFPDTO O wuy @

Examples

call hetero,oraclel{ scott’, tiger ).

From From
DB2 UDB for Oracle
i5/70S Database
EmP ... EmMPrHAME SALARYA
A1 |ZEEE 2800
B2222 |24 3400
C333z  |Au 000
D4444 1]
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4. Implementation

€ Data type Mapping — DB2 vs. Oracle

Crade Motes DE2 UDE Data Tvpe Motes
Data Type
DATE DATE — if anty MRMIDDAYYY required,
TIME use DATE
TIMESTAMP — ifonly HH:MM:SS required, usa
TIME

— if both date and time required
(MBDDA™S Y -HH MB35 000000)
, usa TIMESTAMP

— Use Oracle TO_CHARL
function to format a DATE for
subsequant DB2 LIDB load. Mote
thatthe Oracle default DATE
fomnat is D D-MON-YY

WVARCHARZ | n==4000 [ CHARI(n) n<= 22766, CHAR
(n WARCHARIN) n== 22740, VARCHAR
LOMG n==25B | VARCHAR {n) —ifn == ~32K byles, use CHAR
CLOEB(M) or VARCHAR
—if 32K == n <=2 5B, use ZLOB
RAW & n == 255 CHARIN) FOR BIT DATA —ifn ==132K  use CHAR(N) FOR
LOMG RAKY WARCHARIN) FOR BIT DATA BIT DATA or VARCHARIN
BLOB(M) FOR BIT DATA
—ifn==2 GE, use BELOE(N)
ELOB n<==4 GB | BLOB{N) —ifn==2GE use BLOBN)
CLOB n<=4GE CLOE(Mm —ifn ==2GE use CLOE(N)
NZLORB n==4i5E DECLOBEN) — ifn==2GE use DECLOB{NZ)
HNUKMBER SMALLIMNT / INTEGER ¢ —if Oracle decl is HUMBER(p) or
BIGIMT HUMBER(p, 0}, uss SMALLINT ¢
INTESERS BIGIMT
DECIMAL{p s)MUMERICZ(p,s) | —if Oracle decl is WUMBER(p, s},
FLOATIR S REALSDOUBLE use DECIMALIp,s)

—if Oracle decl is HUMBER., usa
FLOATIN F REAL F DOUBLE
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4. Implementation

€ Program Relations — Real Example

v" Row insert into Oracle database
€ Update, insert, delete ¢! 3<%, JDBC_ExexPrepUpd() procedureE S =

.@ Remote System Ezplorer - ORACLE.SQLBPGLE - IBM Rational Developer for Sys... M

File Edit Source Compile(G) MNavigate Search  Project Bun Window  Help

i w = - ) IR e H N ﬁ|EﬁHemnteSy,,,|

P oAb .’; “:<‘,:uv: ;_:E»—&E&'U:E—,"f.ﬁ

'/ IDBCR4RPGLE | o/ ORACLEI.SOLRPGLE | & ORACLE,SOLRPGLE i3 ™ =8

Line 115 Column 1 Eeplace
- O - P - S Y P P

011500 [
011600 prepstm = JDEC prepStmt (Conn:
011700 'insert into scott.testl values(?,7,3)"):
011800
011800 if (prepstm = *NULL);
012000 jdbc_close (conn);
012100 return;
012200 endif;
012300 £
012400 exec sgl Select testl, testZ into :CaselD, :name
012500 from leelibfura_testl where testl = "2';
012600
012700 JDBC SetString(prepstm:l:CaselD):
012800 JDBC SetString(prepstm:Ziname);
012900 £
013000 rc = JDBC ExecPrepUpd( prepstm }:
013100 if (rc < 0);
013200 //ErrMsg = 'Execute Prepared Failed e
013300 return;
013400 endif;
013500 JDBC FreePrepS5Stmt (prepstm) ; bd
| |
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€ Summary

US = OtLIcH, RPG2 A 229

Q'I_I
1>

= System il A AtZ %l = host application2 Java application2 S &
JDBC driverg 0|&& & U= java methodE S5& &= U= JIs0l &

= Scottt John0fl 2laif & & service program JDBCR4 2 0|&5tH, € &2 tool 0] 22 810| Hetero
database= 2| HA=0| JtsotHH, otLE2 result set 2t0fl Oracle, SQL servers2 =z 2H 2&E HOIHE H&
2485t= A0l Jts

tO4

ol

v DRDAE 0|28t DB2 22 A=
= IBM DB2 for Linux, Unix, Windows, i5/0S 12|11 z/0S 2t0l= DRDAZI= protocol2 0| E3dt0d A
MHetel A= 2 R =20 Jts

Reference
http://systeminetwork.com/article/jdbc-rpg-enhancements

< Special Notes from Scott Klement

Redistribution and use in source and binary forms, with or without modification, are permitted
provided that the following conditions are met:
1. Redistributions of source code must retain the above copyright notice, this list of conditions
and the following disclaimer.
2. Redistributions in binary form must reproduce the above copyright notice, this list of conditions and

the following disclaimer in the documentation and/or other materials provided with the distribution.
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