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Abstract

IBM® Cloudscape™ is a pure, open source-based Java™ relational database
management system that can be embedded in Java programs and used for online
transaction processing (OLTP). A platform-independent, small-footprint (2 MB)
database, Cloudscape Version 10.0 and Version 10.1 integrate tightly with any Java
solution.

This white paper will guide the reader through the process of setting up an IIBM
eServer™ |Series™ system to allow for graphical installation of Cloudscape.

The reader will also leam how to start a Cloudscape database using network server
mode and will be provided with some Java samples that can be run against the

Cloudscape server.
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Introduction

Cloudscape is a fully relational Java database that IBM has released as open source
to the Apache Software Foundation. The Apache consortium has established
Cloudscape as an incubator project under the name Derby. Cloudscape is a
database engine written completely in Java and will run in any certified Java Virtual
Machine (JVM™). (Refer to the "Resources” page for a link to the Cloudscape Web
site that provides a list of the specific releases for various platforms and Java
environments in which Cloudscape V10.0 and V10.1 has been tested.)

Cloudscape can be deployed in a number of ways, including the following:

= Embedded in a single-user Java application. Cloudscape can be
practically invisible to the user, because it requires no administration and
runs in the same JVM as the application.

= Embedded in a multi-user application such as a Web server, an
application server, or a shared development environment

= Embedded in a server framework through either the network server or a
user-defined server

Prerequisites

The prerequisites for installing Cloudscape are listed below. (Refer to the
“Resources” section for download and other information.)

= Cloudscape

- Version 10.0

- Version 10.1
= |Series Tools for Developers (IBM LPP: 5799-PTL)
= |BM i5/0S® V5R3

=  VNC (Virtual Network Computing) viewer on desktop downloadable from
the RealVNC™ Web site located in the “Resources” section of this paper.

= |IBM Rational® Software Development Platform Version 6

Configuring Cloudscape graphically

The Cloudscape installer/uninstaller has both an interactive and silent mode. This
paper will use the interactive graphical user interface (GUI) wizard interface.
Because i5/0S does not support native GUI devices, use the VNC support that
comes with the iSeries Tools for Developers product included in the i5/0S, licensed
program product 5799-PTL. (Note: To view the installed licensed programs on the
target iSeries server, at the command line, type in GO LICPGM and use option 10.)
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The VNC client viewer on the Microsoft® Windows® or Linux™ workstation is also
needed, which can be downloaded at the Web site mentioned in the “Prerequisites”
section.

Configuring and starting the iSeries VNC server job

The VNC server must be started and running on the iSeries server to remotely
stream the GUI install wizard to the PC or Linux desktop. Take these steps on the
iSeries server itself.

1. Log on with a user ID that has ALLOBJ authority and is capable of creating
directories and system environment variables.

2. Create the directories to store the password for the VNC server:
a. MKDIR DIR(‘/home/somedirectory’)
b. MKDIR DIR(‘/home/somedirectory/.vnc’)

3. Create the password file required by the VNC server. There will be a prompt
to fill in a password (maximum of seven characters). On the iSeries
command line type:

a. QAPTL/VNCPASSWD USEHOME(*NO)
PWDFILE(‘/home/somedirectory/.vnc/passwd’)

b. Note (in Figure 1) the use of /home/QEJBSVR/.vnc as the directory
where the VNC passwd file will be created and stored.

c. Then press Enter.

S5et VYNC password (YNCPASSWD)

Type choices, press Enter.

Mew password . . Lo Character wvalue
HNew password (to wverify) . . . . Character wvalue
Use HOME environment wvariable R *YES, =*NO
Password file name . . . .

Bottom
F3=Exit Fd4=Prompt F5=Refresh Fi12=Cancel F13=How to use this display
FZ24=More keys
Parameter PASSWORD required. +
MA a 08/063
a4 1902 - Session successfully started dup0032 on itprt03: dup0032

Figure 1: Set VNC password
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4. Assign the appropriate permissions to the /home/QEJBSVR directory tree.
On the iSeries command line type:

STRQSH CMD(‘chown —R <i5user> /home/QEJBSVR’) where the
eServer i5 user will be the person who starts the VNC server.

5. Go to the IBM Portable Application Solutions Environment (PASE) console
by entering CALL QP2TERM from the iSeries command line. If it fails with a
"Terminal session already in use" message, then the active QSHELL session
will have to be ended. To end an active QSHELL session:

a. From the iSeries command line enter QSH.
b. Press F3 to exit.
c. Back at the iSeries command line retry the CALL QP2TERM command.
6. Enter ps -ef | grep vnc to list the already active VNC servers as follows:
> ps -ef | grep vnc
jrush 9143 1 08-24-2005 09:36:01 - 00: 22 pgm xvnc

7. When a line of output from the ps-ef command is shown (as seen in the
above step), a VNC server is already up and running. To determine which
VNC port is in use, utilize the netstat *cnn command on an iSeries
command line. Page down until a local port value between 5901 and 5999 is
shown. The VNC client and VNC server communicate through a port that is
numbered as 5900 plus the display number (between one and 99).,For
example, lines like this might be shown:

Renot e Renot e Local

Addr ess Por t Por t Idle Tine State
* * 5901 001:28: 11 Li sten
* * 5923 001:28: 11 Li sten

From this, it is possible to determine that a VNCSERVER is running and
waiting for clients on the VNC display :1 and :23 (5901 — 5900 and 5923-
5900).
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8. On the iSeries command line enter DEL ‘/tmp/.X11-unix/Xn where n is the
display number. (Use a display number that is not in the list for the
netstat *cnn command above.)

9. Inthe SystemDefault.properties file in the home directory, or the systemwide
SystemDefault.properties file in /QIBM/UserData/Java400, add this line:

0s400.awt.native=true

10. Create two system environment variables. Use the iSeries command:
WRKENVVAR LEVEL(*SYS)

11. Under the Opt column, type 1 to add an environment variable and type
DISPLAY under the Name column (Figure 2). Press Enter.

=10l x|

File Edit Yew Communication Actions ‘Windaw Help

B B A% EE € b &8 ol el

lork with Environment Vars (*5YS)

Type options, press Enter.
1=Add 2=Change 4=Remove 5=Display details 6=Print

Opt Name VYalue
DISPLAY
_WX_GEN_NAMES e
CLASSPATH ‘fhome/ jarek/java: .’
ICU_DATA "/QIBM/ProdData/05400/icu/data’

Bottom
Parameters or command
===>

F3=Exit Fd=Prompt F5=Refresh F9=Retrieve Fi11=Display CCSIDs
F12=Cancel Fl16=Print list F17=Top F18=Bottom F22=Display entire field
(C) COPYRIGHT IBM CORP. 19860, 2003.

MA El Ml 07/014

<! 1902 - Session successfully started dup0032 on itprt3:dup0032

Figure 2: The Opt and Name column variables
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12. In the initial value field, specify <your hostname>:n in the Value field. Your
hostname is the TCP/IP symbolic name or IP address of the iSeries system
where Cloudscape will be installed and :n is the VNC display number (Figure
3). Remember this number because it will be used in actually starting the
VNC server program in the steps that follow. Then press Enter.

=10l

File Edit Yiew Communication Actions ‘Window Help

B B 2% BlE @ ] 2o ol el

Add Environment Variable (ADDENYVYAR)
Type choices, press Enter.

Environment wvariable

Initial wvalue

Additional Parameters

> *5Y5 *JOB, =*5Y3

Bottom
F3=Exit F4=Prompt FE=Refresh F12=Cancel

F13=How to use this display

MA a MU 08/054

2! 1902 - Session successfully started dup0032 on itprt03:dup0032

Fl10=Additional parameters
F2Z4=More keys

Figure 3: VNC display number

13. Type 1 in Opt to add the XAUTHORITY environment variable (Figure 4).
Then press Enter.

=ofx]

File Edit View Communication Actions Window Help

B| BE 2% SlE @] 5 2 o 8ol

Work with Environment VYars (%5Y5)

Type options, press Enter.

1=Add 2=Change d=Remove H=Display details 6=Print
Name Value

XAUTHORITY
_WX_GEN_NAMES
CLASSPATH

ICU_DATA

*fhome/ jarek/ java:.: '
"/QIBM/ProdData/05400/icu/data’

Bottom
Parameters or command
—==3

F3=Exit
F12=Cancel

Fd=Prompt
F16=Print list

MA E] MU
=" {1902 - Session successfully started

FE=Refresh
F17=Top

F9=Retrieve
F18=Bottom

F1i=Display CCSIDs
F22=Display entire field

07/017
dup0032 on itprt03:dup0032

Figure 4: Add XAUTHORITY variable
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14. Enter the ‘XAUTHORITY’ value as shown below in Figure 5. Note that
/home/QEJBSVR is used in this example. Ensure that it matches the
directory where the password file was created and stored. Press Enter.

=15l

File Edit Yiew Communication Actions Window Help

8| Bl 2% BE @8] b 28 o] elol

Change Environment ¥ariable {(CHGENYVAR)

Type choices, press Enter.

Environment wvariable . . . . . . XHUTHORITY Chalactet value
New wvalue

.......... *JOB, *SY3

Bottom
F3=Exit F4=Prompt FE=Refresh Fl10=Additional parameters F12=Cancel
F13=How to use this display F24=More keys

MA 06/037
=J! 1902 - Session successfully started dup0032 on itprtd3:dup0032

Figure 5: New value

15. Submit the VNCSERVER job to start by entering the following on the iSeries
command line:

CALL PGM(QP2SHELL)
PARM('/QOpenSys/QIBM/ProdData/DeveloperTools/vnc/vncserver_java' ‘:n’)

.. where n is the VNC display number. This also matches the number from
the DISPLAY environment variable created in step 12.

Now repeat the netstat *cnn command to see the vncserver listening on
display :nn (indicated in the red line below):

Renot e Renot e Local

Addr ess Por t Por t Idle Tinme State
* * 5901 001: 28: 11 Li sten
* * 59nn 001:28: 11 Li sten
* * 5923 001: 28: 11 Li st en
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16. On the workstation (Windows or Linux) run a VNC viewer and connect to
<your hostname>:n in the VNC server prompt/field. Your hostname is the
TCP/IP symbolic name or IP address of the iSeries system where
Cloudscape will be installed; and :n is the VNC display humber.

17. Enter the session password that was set up in step three. A VNC desktop
window will be shown (Figure 6):

e X

B jrush’s X desktop (SE520B2.RCHLAND.IBM.COM: 1)

Figure 6: VNC desktop window

10
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Installing Cloudscape

After downloading and unzipping the 10.0-IBM-Cloudscape.jar or
10.1-IBM-Cloudscape.jar file, begin the installation using the strgsh command
(Figure 7).

|20SE5208 2 BEX]
File Edit View Communication Actions Window Help
B BB H% B w6 % 2P 5 &l

Command Entry SE520B2
Request level: )
Previous commands and messages:

(No previous commands or messages)

Bottom
press Enter.

F3=Exit F4=Prompt F9=Retrieve F10=Include detailed messages
Fli=Display full F12=Cancel F13=Information Assistant F24=More keys

18/013

& 1902 - Session successfully started

Figure 7: Cloudscape installation
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1. Change to the directory where the Cloudscape installer jar is located. If using
V10.1, create the Integrated File System (IFS) directory where Cloudscape
is to be installed (for example, mkdir ‘/IBM/Cloudscape_10.1"). The V10.1
install will fail if this directory is not created ahead of time. The command to
start the install (Figure 8) is java —jar 10.0-IBM-Cloudscape.jar
(or 10.1-IBM-Cloudscape.jar for Cloudscape V10.1).

05H Command Entry =]

’:_ji: i l migallyeicoa@dddoquan 100% | -‘rﬁ;i: 471

Figure 8: Start Cloudscape install

The Java installer will be invoked and the GUI wizard will be redirected to the
VNC client started above.

12
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2. Eventually (within a minute, depending on the iSeries processor) the

welcome screen for the Cloudscape installer will be shown (Figure 9). Click
NEXT.

B jrush’s X desktop (SE520B2.RCHLAND.IBM.COM: 1)

-JOEd

Welcome to the InstallShield Wizard for IEM
Cloudscape 10.0

The InstallShield Wizard will install IBM Cloudscape 10.0 on your
computer.

| To continue, choose Mext,
IBM Cloudscape 10.0
IEM Carp.
hittp: / e ifam. comy/ software/ data/cloudscape findex. himl

Installshielc

H | Mext» | H Cancel

2 | Installer

Figure 9: Cloudscape installer Welcome screen

13
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[ jrush’s X desktop (SE520B2.RCHLAND.IBM.COM:1) B

The release notes contain impartant informatian about this
Cloudscape release thar may affect vou. Would you like to read the
release notes now?

[Zfres, | would like to read the release notes now.|

Instalishield

Cancel

- [ mstatier

Figure 10: Release notes screen

3. Onthe release notes screen (Figure 10), just click NEXT to ready the notes.
Otherwise, uncheck “Yes, | would like to read the release notes now” and
then click NEXT to reach the license agreement (Figure 11).

[ jrush’s X desktop (SE520B2.RCHLAND.IBM.COM: 1) g

N = =

Software License Agreement
Please read the following license agreement carefully.
International Program License Agreement

Part 1 - General Terms

| BY DOWNLOADING, INSTALLING, COPYING, ACCESSING, OR USING THE
| PROGRAM YOU AGREE TO THE TERMS OF THIS AGREEMENT. IF YOU

| |ARE ACCEPTING THESE TERMS OM BEHALF OF ANOTHER PERSON OR A
| (COMPARNY OR OTHER LEGAL ENTITY, YOU REPRESENT AMD WARRANT

[THAT YOU HAYE FULL AUTHORITY TO BIND THAT PERSON, COMPANY,

OR LEGAL ENTITY TO THESE TERMS. IF YOU DO NOT AGREE TO THESE
TERMS,

- DO NOT DOWNLOAD, INSTALL, COFY, ACCESS, OR USE THE
PROGRAM; AND

- PROMPTLY RETURN THE PROGRAM AND PROOF OF ENTITLEMENT TO
[THE PARTY FROM WHOM YOU ACQUIRED IT TO OBTAIN 4 REFUND OF
[THE AMOQUNT YOU PAD. IF YOU DOWNLOADED THE PROGRAM,

@® [ accept the tergs in the license agreement|
| do not accept the terms in the license agreement

Instalishield

| [ cancer

| statier

Figure 11: License agreement screen

14
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4. Read the license agreement and select | accept... then click Next for the
directory screen (Figure 12).

™ jrush’s X desktop (SE520B2.RCHLAND.IBM.COM: 1) E] ] @

Click Mext to install "IBM Cloudscape 100" to this directony, or click
Browse to install to a different directony,

Directory Mame:
[fopt1BM /Cloudscape_10.0

Browse

Installshield

Cancel

i | Installer

Figure 12: Choose a directory screen

5. The default directory is /IBM/Cloudscape_10.0 (/IBM/Cloudscape_10.1 for
V10.1) for the install directory. If a directory is desired other than the default,
enter the directory where Cloudscape is to be installed, and click Next
(Figure 12).

15
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6. Select the Typical install (Figure 13) and click Next.

™ jrush’s X desktop (SE520B2.RCHLAND.IBM.COM: 1) Q ] %

Choose the installation type that best suits your needs.

@ Typical
=& The program will be installed with the suggested configuration
Recammended for most users
i | O custom

R~ The program will be installed with the features vou choose.
i Recommended for advanced users.

Instalishield

Cancel

¥ | Installer

Figure 13: Choose the installation type

16
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7. Figure 14 is the confirmation screen. Click Next.

jrush's X desktop (SE520B2.RCHLAND.IBM.COM:1) o

IBM Cloudscape 10.0 will be installed in the following location:
JoptfIBM [ Cloudscape_10.0
with the following features:
Jar Files (2.9 MB)
Scripts (1 ME)
Demao Software (2.2 ME)
English Documentation (5.0 ME)
Javador (1.6 MB)

| |for atotal size
ZF.1mE

Instalishield

- ‘ Installer

Figure 14: Confirmation screen

17
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8. Figure 15 indicates the installation’s progress.

jrush’s X desktop (SE520B2.RCHLAND.IBM.COM:1) Lok

Installing I1EM Cloudscape 10.0. Please wait...

JoptfIBM [Cloudscape_10 0 /frameworks NetworkServer) . fderiy war
1%

Instalizhield

P ‘ Installer

Figure 15: Installation progress

18
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9. When prompted (Figure 16), click Next.

™ jrush’s X desktop (SE520B2.RCHLAND.IBM.COM: 1) Q ] %

The Cloudscape 10.0 installation is complete. Please review the Getting
Started Cuide and Release Motes for additional important information
about the new Cloudscape 10.0.

Click MNext 1o continue.

Instalishield

Cancel

¥ | Installer

Figure 16: Completion screen

19
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10. When the screen shown in Figure 17 is shown, click Finish.

™ jrush’s X desktop (SE520B2.RCHLAND.IBM.COM: 1) [:] ] @

The Instalishield Wizard has successfully installed IBM Cloudscape 10.0
Choose Finish to exit the wizard

InstaliShield

- [ nstatter

Figure 17: Successful installation

20
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Starting the Cloudscape network server

Now that the Cloudscape server has been installed, start it in networked mode to
listen for requests from any IP address. The default TCP/IP port on which
Cloudscape listens is 1527.

Entering a QSH environment using the STRQSH command

For Cloudscape V10.0

= Change directory to:
/opt/IBM/Cloudscape_10.0/frameworks/NetworkServer/bin

=  Modify the startNetworkServer.ksh file as follows for Cloudscape 10.0:

=
# -- This sinple script is an exanple of how to start Derhby
# -- as a server inside the Network Server franmework

H# o--

# -- REQUI REMENTS:

# -- You must have the derby and Network Server jar files in
your CLASSPATH

H# o--

# -- Check the set NetworkServerCP. ksh file for an exanpl e of
# -- what to set.

#H o--

# -- This file for use on Unix ksh systens
2
B s m e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e oo o
# -- start Derby Network Server

=

CLOUDSCAPE_| NSTALL=/ opt/ | BM d oudscape_10. 0
[ -z "$CLASSPATH' ] && {

" $d_OJDSCAPE_I NSTALL"/ f ranmewor ks/ Net wor kSer ver / bi n/ set Net wor kSer ver CP. ksh
}

# - Oiginal
#j ava org. apache. der by. dr da. Net wor kSer ver Control start
java org. apache. der by. drda. Net wor kServer Control start -h 0.0.0.0 &

# -- To use a different JVMwith a different syntax, sinply edit
# -- this file

The modification made in the startup script directs the Cloudscape network server to
listen and service requests from an IP address indicated by the —h 0.0.0.0 option on
the NetworkServerControl start command: /startNetworkServer.ksh &

21
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For Cloudscape V10.1

= Change directory to:
/opt/IBM/Cloudscape_10.1/frameworks/NetworkServer/bin

= Export JAVA_HOME=/QIBM/ProdData/Javad00/jdk14.

= Invoke the startNetworkServer.ksh script. The startup script in V10.1 has
been updated to take parameters on the invocation of the
startNetworkServer script. It will accept the host as the first parameter. For
example, one of the following:

- .IstartNetworkServer.ksh ‘0.0.0.0' &
- [startNetworkServer.ksh 'se520b2.rchland.ibm.com' &

In the first example, 0.0.0.0 indicates that the server will listen on all
interfaces and accept connections from remote and local host clients
(URLs that use se520b2.rchland.ibm.com or localhost). The second
example indicates that clients will have to explicitly use the hostname
(se520b2.rchland.ibm.com) in the connection URL. URLs that use
localhost will be rejected. If a host parameter is not specified, then the
network server will only accept connections from URLSs that use localhost
and will also not allow connections from other hosts. The second
parameter allows a listening port to be specified other than the default
1527.

Exploring sample Java applications

Now that the Cloudscape server is running, it is possible to execute some Java
samples to create a database, create a table and insert data, and query the
contents. These samples can be cut, pasted, and modified for a particular
environment. They can be compiled and run in another iSeries QShell window with
the IBM DB2 Universal Database™ (UDB) universal JDBC driver jar files in the
CLASSPATH of the iSeries JVM. Otherwise, run these from a client that has the
DB2® UDB jar files. These jar files are: db2jcc.jar, db2jcc_license_cu.jar, or
db2jcc_license_cisuz.jar. In these examples, modify sections that are surrounded by
<>, For example, replace <hostname> with the TCP/IP hostname of the iSeries
system.

22
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The code below will connect to the Cloudscape network server listening on port
1527. The <user>, <password>, and <hostname> in the code below are the iSeries
user, password, and the TCP/IP hostname of the iSeries system respectively. The
database that is being created, <somedatabasename>, can be any name desired.

import java.sql.CallableStatement;
import java.sqgl.Connection;

import java.sql.DriverManager;
import java.sgl.Statement;

import java.util.Properties;

public class i5CloudscapeJDBCCreate {

public static void main(String[] args) {
Statement stmt = null;
Connection connection = null;
CallableStatement cs = null;
Statement cp = null;

String driver = "com.ibm.db2.jcc.DB2Driver";
System.out.printin("START");
try {

Class.forName(driver);

Properties properties = new java.util.Properties();

properties.setProperty("user"”, "<userid>");

properties.setProperty("password", "<password>");

connection = DriverManager.getConnection(
"jdbc:derby:net://<hostname>:1527/<somedatabasename>;create=true",

properties);

connection.close();

System.out.printin("CREATED");

} catch (Throwable e) {
System.out.printin("Caught exception:");
e.printStackTrace(System.out);

23
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Creating a table and inserting rows into the database

The code below will create a table named EMPLOYEE and will insert two rows into
that table.

import java.sql.CallableStatement;
import java.sgl.Connection;

import java.sql.DriverManager;
import java.sql.SQLException;
import java.sql.Statement;

import java.util.Properties;

public class i5CloudscapeJDBClinsert {

public static void main(String[] args) {
Statement stmt = null;
Connection connection = null;
CallableStatement cs = null;
Statement cp = null;

String driver = "com.ibm.db2.jcc.DB2Driver";

try {
Class.forName(driver);
Properties properties = new java.util.Properties();
properties.setProperty(“user", "<userid>");
properties.setProperty("password", "<password>");

connection = DriverManager.getConnection(
"jdbc:derby:net://<hostname>:1527/<somedatabasename>", properties);

try {
Statement s = connection.createStatement();
/*
* We create a table, add a few rows, and update one.
*/

s.execute("create table employee(fname char(20), Iname char(20), empid int)");
System.out.printin("Created table employee");
s.execute("insert into employee values (‘Jon’, 'Rush’, 1958001)");
System.out.printin(“Inserted Jon Rush 1958001");

s.execute("insert into employee values (‘Joe’, 'Black’, 1962002)");
System.out.printin(“Inserted Joe Black 1962002");

s.close();
connection.close();

} catch (SQLException e) {
System.out.printin("Error code:" + e.getErrorCode());
}

} catch (Throwable €) {
System.out.printin("Caught exception:");
e.printStackTrace(System.out);

24
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Take note that if a schema is not specified on the create table employee statement, a
schema will be created (or used) that matches the user value in the properties object.
In this case the schema will be JRUSH. In the example, to explicitly specify a schema,
the create statement would be:

create table <someschema>.employee(fname char(20), Iname char(20), empid int)

where <someschema> is an existing schema in the jerdb2 database.

Query the database

The code below will query the employee table in the database, selecting all records.

import java.sgl.CallableStatement;
import java.sql.Connection;

import java.sgl.DriverManager;
import java.sgl.ResultSet;

import java.sql.SQLException;
import java.sgl.Statement;

import java.util.Properties;

public class i5CloudscapeJDBC {

public static void main(String[] args) {
Statement stmt = null;
Connection connection = null;
CallableStatement cs = null;
Statement cp = null;

String driver = "com.ibm.db2.jcc.DB2Driver";

try {
Class.forName(driver);

Properties properties = new java.util.Properties();
properties.setProperty(“user", "<userid>");
properties.setProperty("password", "<password>");

connection = DriverManager.getConnection(
"jdbc:derby:net://<hostname>:1527/<somedatabasename>", properties);
String sql = "select * from employee";
try {
stmt = connection.createStatement();
System.out.printin("Execute select");
ResultSet rs = stmt.executeQuery(sql);
while (rs.next()) {
System.out.printin(rs.getObject(1));
System.out.printin(rs.getObject(2));

stmt.close();

connection.close();
} catch (SQLException e) {

System.out.printin("Error code:" + e.getErrorCode());
}

} catch (Throwable e) {
System.out.printin("Caught exception:");
e.printStackTrace(System.out);
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Using the Cloudscape interactive tools

Several interactive tools are available for application development when using the
Cloudscape database. The following is a brief description of the Derby interactive
JDBC (jj) scripting tool and the Rational Application Development (RAD) tool.

Using the Derby interactive JDBC scripting tool

The ij tool is Derby’s interactive JDBC scripting tool. It is a simple utility for running
scripts. The ij tool is actually a Java application that is started from a command
window such as an MS-DOS® command window or the UNIX® shell. It provides
several commands for easily accessing a variety of JDBC features through the
developer’s use of scripts.

= From the i5/0S QShell environment change the directory to:
IBM/Cloudscape_10.1/frameworks/NetworkServer/bin. This is where
the network server started and ran the Java samples to create the jerdb2
database. Looking at the IFS directory structure, notice a directory under
bin named jerdb2. This is the physical repository for the jerdb2 database.

=  Enter the following on the command line: . ./setNetworkServerCP.ksh
and press Enter. Notice at the beginning of this command that there are
two periods (separated from each other by a space). Do not forget the first
period as it sets up the CLASSPATH that enables the ij tool to run in the
next step.

= Enter this command next: java org.apache.derby.tools.ij

Invoking ij options
Additional ij invocation options are available, as shown below:
java [<options>] org.apache.derby.tools.ij [-p <propertyFile>] [<inputFile>]
The command line items for the above invocation are:

= java: The name of the JVM program

= options: The options that will be used by the JVM. Invoke the -D option to
set ij properties or system properties, such as Derby properties

= propertyFile: A file used to set ij properties (instead of the -D option). The
property file needs to be in the format created by the
Java.tools.Properties.save methods, which is the same format as the
derby.properties file.

= inputFile: A file from which commands are read. The ij tool exits either at
the end of the file or as the result of an exit command. Using an input file
causes ij to print the commands as it runs them. If the standard input is
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rerouted, ij does not print the commands. If an input file is not supplied, ij
reads from the standard input.

Creating a schema, table, and data with ij

The following figure shows that the ij environment has been started and is awaiting
commands (Figure 18).

NOTE: all commands entered into the ij environment must end with a *;".
20 SE520B 2 Jo/Ed

File Edit View Communication Actions Window Help

FEo| | %% | [ 22| @] @le

QSH Commajs

/ibm/cloudscape 10.1/frameworks/networkserver/bin

. /setNetworkServerCP. ksh
3
> java org.apache.derby. tools.ij
ij version 10.1
ij>

=1

|':-5':J 1902 - Session successfully started

Figure 18: ij environment started
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Now connect to the jerdb2 database and create a schema named PROJECTS
(Figure 19).

|=0SE5208 2 |

File Edit View Com

JecilFal e, Il

=X

L

A

ation Actions Window Help

TR T T T SR

QSH Command Entry (&

$

b . /setNetworkServerCP. ksh
s

> java org.apache.derby. tools.ij
ij version 10.1
1j>

connect 'jdbc:derby: jerdb2’;
132
> create schema projects;
@ rows inserted/updated/deleted
ij2
create table projects.projmaster (projid int not null, projname char(25));
0 rows inserted/updated/deleted
ij>
insert into projects.projmaster wvalues (2005001, 'First project’);
1 row inserted/updated/deleted

===> select * from projects.projmaster

F3=Exit F6=Print F9=Retrieve Fl2=Disconnect
F13=Clear F17=Top F18=Bottom F21=CL command entry
< >

= 1802 - Session successfully started |

Figure 19: Create a schema named PROJECTS

s

Accessing and deploying a Cloudscape database using
RAD

The RAD tool provides a Rational Software Development Platform for rapid
construction of applications that access Cloudscape databases.

Using an existing schema

Start the RAD tool, open the data perspective, and create a new database
connection as follows:
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1. Use the IBM universal JDBC driver, class com.ibom.db2.jcc.DB2Driver, to
connect to the network server on the iSeries system. Include the DB2 UDB
license jar files as well as the db2jcc jar file that contains the DB2Driver
class in the class location field.

2. Make sure the Connection URL is structured as in Figure 20. “se520b2" is
the TCP/IP hostname of the iSeries system and jerdb2 is the name of the
database that was previously created with the sample code (Figure 21).

o

 Data - IBM Rational Software Development Platform
Fde far lmigate Segrch Project Bun Window  Help
rg=- £ g Q- 1| Ryoats

[} Data Definition Mavigator - o= Outline
i

AR duthng i not available.

& SES208208C0NHN (se520b2: DB: rsal O
o se520biChudscape (jerdba: Cloudscape V5.
A se520aCan (s2520a: D02 Universal Databas:

Tasks 08 Outpet | D Comsole
Consale

Figure 20: Connection URL

=]

(' Data - IBM Rational Software Development Platform

Fie Edit Mowgote Search Project Rum Window Help

Hs : o Q- A 51! (oo

Havigator - &= Outline

- An outline is not avadable.

o New Connaction... b output | B console
& Edrt Connection..

Rafrash

i4 Disconnect

iterr {f
Ll deem salected | ui Creste Fifs from Tabies

Figure 21: TCP/IP hostname
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3. From the Specify connection parameters screen (Figure 22) click Finish.

@ New Database Connection - se520b2Cloudscape
Specify connection parameters
Select the database manager, JDBC driver, and required connection parameters. H

Select a database manager:

+ (Cloudscape; ADBC driver: other
+- DB2 Universal Database
+- Informix Dynamic Server
+- Microsoft SQL Server

+- Oracle Host: |seSZDh2

Kl

Connection URL details
Database: |jerdh2

+- Sybase Adaptive Server Enterj

Fort number: |152;r

e L L L]

IDBC driver class: | com.ibm.db2.jcc.DB2Driver

Class location: |c \temp\db2jcc_license_c.jar;c: \terrJ Browse..

Connection URL: |]dbc derby:net://se520b2:1527/jerdb2

Specify user information
—
User ID: |jrush ﬂ

Password: | wEmEE

Test Connection

< Back Next = | FEinish | Cancel

Figure 22: Specify connection parameters screen

4. An error might pop up. Click OK.

& JDBC Catalog Loader

@ Problems encountered while importing from catalog.

Reason:
One or more problems were reported while accessing the database.

Details ==

Figure 23: Error notice
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5. Drill down into the Cloudscape database to find the employee table created
in the previous section (Figure 24).

r —
|2 Data - IBM Rational Software Development Platform M= X
File Edt Novigale Search Project Bum Wimdow fhelp
. o @ i | @ A4 o [ et "
[ pata Definitan Panvigaton - BT utline
- AR cuthng IS ot svailable.
:n
VRCGEIEChent
e REIEAR
v

7' Database Explarer -
. SES20B2BRCONE

Tasks| D@ Output| ] Console
Console

+ §F nuuD
= SCHEMAL

+ @r 5qu
¢ {7 5vs
5% SveraT .
3 >

1 mem salected.

Figure 24: Employee table

6. Right-click the table and select Sample Contents as circled in red below
(Figure 25):

|2 Data - IBM Rational Software Development Platform = Eﬂ
Elle Edit Novgate Segrch Project Bun  Wndow  Help
- Q- 21/ (oot »
Mmvigaton - o= Dutline
-

An outlne is not available.

e ProfileProject
=] cAEIR
QousCREIBClient

Tables
7 IRUSH.EMPLOYEE Tosks | 0208 Dutput Consale
JRUEH, MEMBER " - T -
i [ Status [ achon | onject wame | Sample conteets
- B Sucerin Executo Samjle Messages| Farsmotors  REvos|
= SR | Sucress Execute Samiple oo e e : 555
)i} | + Success Execute Sample cor i L LBAR 1
+ HF sQu (3em Futh
5 B8 svs Joe Bock .. 1952002
B8 EvWerAT » 1
4 >

Figure 25: Select Sample Contents
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Using the interactive SQL Scrapbook

The data perspective of the workbench also has an interactive SQL capability where
SQL commands are executed against the iSeries Cloudscape database connection.

1. Inthe Database Explorer pane select the active connection to the iSeries
Cloudscape database. This is circled in red in Figure 26 below.
2. Right-click it and select Open SQL Scrapbook (Figure 27).
C‘ Data - IBM Rational Software Development Platform

Eile Edit Haeagate Search Project Bun  Wndow  Help

rie= o Q-

| [RyDets
[} Bata Definitson Marvigator - = Dutline
- An cuthne is ot available.
Labords bty
# if LabardersidentityClient
+ 13 LabardersidentiyEAR
& JUSH.EMPLOYEE Tasks | D DB Output Consale
571 JRUSH, MEMBERS “:;_{ni._u_- = Abon [ object Hame | Sample cantents
i - Suress Execute Semple contents  Massages | Faramaters Resulis
* Success Execute Sample co = T
Success Execute Sample contents | FUAME | LWAME  [EMPD |
Jon Rush . 1958001
& 8 ss Jos Black 1962002
¥ Sverar »

1 Rem selected.

Figure 26: Select active connection

O Data - Scrapbook_1 - IBM Rational Software Development Platform

File Edit Neigate Segrch Project Bun SQL Window Welp
. ¥ @7 3 g Qo | - | Rpste
) tata Definivan Havigator = = O 6] Scrapbook_1

1|| B2 Outline

An putling is not aveilable.
Jgosswved
JBossWebEAR

57 BRUSH, EMPLOTEE Tasks 08 Cutput | [ Consale

BT RUSH, MEMBERS

Console

£ >

Figure 27: Open SQL Scrapbook
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3. When the SQL Scrapbook pane opens, input and execute SQL commands.
For example, to query the contents of the employee table, enter or select an
SQL statement as shown in Figure 28. Notice that the statement has
qualified the employee table to be in the jrush schema. Then, from the SQL
menu, select Execute. The bottom right pane should show the results of the
query.

(' Data - Scrapbook_1 - IBM Rational Software Development Platform __g

File Edit Navigate Search Propect Run SQL Window Help

LI= e i | &0 | Saveto-Modet -l L oo -
) Data Definition Hanigatar 7 i ROV :

B Outline

uecodeSE ~

An outhing i5 not available.

L -}
v B miscmaEAR

[ Database Explorer -
& SES2082DBCONN (s2520b2: DB2 Univers: &
= 4 5e52002Ckoud rdb2: Cloudscape
&l perdbdijdbe: derby:net://se500b2:152
5 {7 AP
)

- B JRUSH

5 | EMPLOYEE Tasks | Oz DB Output Consoh
&) JRUSH.MEMBERS

[ stots Action | Object Hame | SOL Serapbiock —— [
Exelute SQL Serapbook . Messages | Farometers Results |
E 0L S{(ap:wk FNAME |- LHAME [ FHPl;]
Sample contergs - |
ample conteris  |Jen .. Rush .. 1958001
— cample contenté. |Jo0 .. Black .. 1962002
< 2

Figure 28: Execute SQL commands
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4. Insert a row into the employee table. Enter the insert statement as shown
below in Figure 29.

 Data - Scrapbook_1 - IBM Rational Software Development Platform _JoE3
Fio Edit Mmigsle Search Project Run | SQL Window Help
- T 0 Save to-ModeT IE L o i oats »
() Data Defintion Navigator - £2 Outline
13 - Tus . 13480 An outling IS not availatie.
4 1 miscyvaEAR =
T Database Explorer - 1
o 5t
4
Tasks | 0 DB Output Console
Status [ Admon | Objectname | SQUScapbgpk——— e
QL Scrapbook MEGEI0ES | Parametins | Results
i s ¥ itk ] r———— - E
| @ Failure Bpbook aiari
+ Success e COntEnts  Locert into jrush.emploves valuesLindy', ‘Black', 1968001)
| | + Success sample contents |
Fl v Success Sample contents . lcratement execution successful. No results to display.
el -

Figure 29: Insert statement

Using RAD to create a new schema and table

1. Inthe data perspective, right-click a project and select New > Database

Definition (Figure 30).

:C'z Data - IBM Rational Software Development Platform

56
[File Edt Havigate Search Froject Run Window Help 1
| |
e3> ¥ Rl - £ apon (pizee ™
| [ Dot Defimtion 1 Havigator - =0 2 Qutling
| -~ An outline is not available.
It |
I ¥ L Datsbase Dafinition... |

[

20b2Clcudscape (jerdbi: Cloudscape V5.
& «520aCon ($e520a: DB2 Universal Databas

v Class Diagram

I Disgram

|

4 News DEFIX Disgram

Tasks| D8 Output| B Console
Consele

|l >

| miscpma

Figure 30: Select Database Definition
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2. The database name field should be the database created in the sample Java
code. In the Database vendor type field, select Cloudscape V5.1 and press
Finish (Figure 31).

& New <

Database Definition

Create a new local database definition.
Folder: I,.-'miscjava Browse...

I_.

Database name: |jerdh2

Database wvendor type: |Cloudscape WS.1 st

Comments:

FEinish | Cancel

Figure 31: Select Database vendor type
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3. The Data Definition pane on the right will be updated to include the JERDB2

(Cloudscape V5.1) structure under the project selected above (circled in red
in Figure 32).

| Data - IBM Rational Software Development Platform = [m] k:_’j
Elle Edit Novgate Segrch Project Bun  Wndow  Help
: ¥ [E i | Q-4 - B9| [Mpote (mEEE ™
11 Data Definitson Manvigator - 5= Outline
- An outlne is not available.
5.1
a1 mer Appd
+ & tradeWsAppClient -

T patabase Explorer -
& 552002 (5e520b2:
& SES20BZDBCON - B2 Universal O
4. 5e52002Cloudseape (jerdh2: Cloudscape VS,
B 503208C0n (55208: DB2 Universal Databas

2 Unitversal Database

Tasks| 00 Output | B Console

Console

misciove

Figure 32: Updated Data Definition pane

4. Create a schema by right-clicking JERDB2 (Cloudscape V5.1) and
selecting Run > Schema Definition (circled in red below in Figure 33).

' Data - IBM Rational Software Development Platform =]
File Ede Ih'mgﬂte Search Pm"ect Run  Window "Elp |

= y = " Q- E1| [Mpate (@l2Ee ",
[1 Data Definition : Havigatar - £ Outline
+ & QeustcdtE)BChent ~ An outline is not available.

TR

Senpts

i Open
‘WebContent
gen et Schuma Definition...
imparted_classes [ Generate DOL .
ol Depilay —
Copy
rAppClient # Cut
ppClient "
T Database Explorer M Dalete
4. 38520b2 (5652002 1= Renome
0. SESIB208C0HN
se520b20] Craats £1@s from Tables
se5200C0n (54 Run
Debug
Frofile
Console

Figure 33: Create a schema
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5. Click Finish (Figure 34).

O New 3

Schema Definition

Create a new local schema definition.

Folder: I,-'miscjava Broywse
Database: |JERDB2 ﬂ Browse...

Schema name: | mynewschema

Einish Cancel

Figure 34: Finish schema definition
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6. The Data Definition pane should now look something like Figure 35.

|© Data - IBM Rational Software Development Platform
[Tle Edt Navigate Segrch Project Bun  Window i

L= = E
Help i
¥ ¥ @ i |

Q=4 -

B9| [pote (mi2EE ™
Mvigaton - o= Dutline

An outlne is not available.

w

T Database Explarer -

& 552002 (5e520b2:
& SESIORZDRCON

2 Unitversal Database

- B2 Universal O
4. 5e52002Cloudseape (jerdh2: Cloudscape VS,
B 503208C0n (55208: DB2 Universal Databas

Tasks| DO Output | B Console
Console

mitsciavey JERDBZ. dami

Figure 35: Updated Data Definition

38



IBM Cloudscape on the IBM iSeries platform: Installation,

invocation, development tools, and more

7. Create a new table definition by clicking Tables > New > Table Definition
(Figure 36).

 Data - IBM Rational Software Development Platform = gt}j

| Pdo Edit mmigate Scarch Project Run Window Help
Il = ¥ f} Q| -

| . il Rpata (@J2EE ™
| | [ Data Defintion Nenigator -

5E Outline

# | QeustcdtERClient - An cutiing is not available.

+ 13 QoustcdtEMEAR

P Table Definticn.... l
mperted_cia( “%
= ¥ miscivaEAR ¥ =
== = o |
{} Database Dxplorer 1
& SB5T052 (56570t eeeme e bbBSS

4. SES209208CONN (se52002: DB2 Unaversal D)
& sa520baCioudecaps (jerdbl: Cloudscape V5
4. se520aCon (se520a: DBZ Universal Databasi

Tasis| 0@ Output| [ Console
Consale

|I&] >

1 itern selected,

Figure 36: Create table definition
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8. Click Next (Figure 37).

& New

Table Definition

Create a new table definition.

X
Folder: ],-'miscjava O SE
L

Database/schema: | JERDB2.MYNEWSCHEMA Browsse...

Table name: | mynewTable

Comments:

| MNext > | | Cancel

Figure 37: Enter table definition data
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9. Click Add Another to add a column to the table definition (Figure 38).
© New @

Table Columns

&% The table should have at least one column.

= Columns

Add Another | i |

Cancel

Figure 38: Add column to table definition
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10. Click Add Another (Figure 39).
& New @

Table Columns

Add columns to the table.

=1-=» Columns

Column name: | mynewcoll
B MYNEWCOL1L

Column type: |I.N'I'EGER j

Default: |

I Mullable I Key column

Add Another | Delete |

""Cack ] mea> |[ Emsh ] cancel

Figure 39: Add another column
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11. Click Finish (Figure 40).
© New

Table Columns

Add columns to the table.

= Columns

™ Key column

String length: | 20|

Add Another | Delete |

< Back

MNext = | Finish |

Column name: |m',rnewcn|2
§ MYMEWCOLL
§ MYNEWCOL2  Column type: |CHAR ~]
Default: |
™ Nullable

Cancel

Figure 40: Finish table columns
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12. The Data Definition pane will look like this (circled in red in Figure 41):

Statements
& Seripts
<

T vatabase Explorer

o 5852002 (5e5201 versal Database
& SES20BZDBCON

B2 Universal
se520h2Ckoudseape (jerdh: Cloudscape VS

seS20aCon (se5208: B2 Universsl Databas

Tasks| DO Output | B Console
Console

>
misciove/ WebContent/misciove/JERDEZ_MYNEWSCHEMA_MYNEWT ABLE.thbomi

Figure 41: Updated Data Definition

mEIX]

[Mpoto (@iEE ™|
o= Dutline

An outlne is not available.

13. Now deploy to the Cloudscape server on the iSeries system. Right-click the
server name, and click Deploy (Figure 42).

*Data - IBM Rational Software Development Platform
File Edt

Navigate Search FProject Run  Window  Help
g Q|| -
Navigater

-
= QeustedtelBlhent

R

o Gpen

Generate DOL ...
[ eploy ...
Copy
o Cutt
iniversal Datahacs
el
2: DB2 Universal [ et
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DBtAL2S! wy cramte £ from Tatle
Rum
Debug Console
Profile
Visualze ’

b

miscjava/WebContent/misciava/JERDB2_MYNEWSCHEMA_MYNEWTABLE thhond

Figure 42: Deploy to Cloudscape sever
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14. You will see the following screen in you will select the table(s) to deploy.
Then click Next (Figure 43).

& Deploy 3

Deploy

Deploy data definition to a database. -
1 i

Select data to deploy.
[F1E MYNEWSCHEMA.MYNEWTABLE

Select All | Deselect All

e [ Emsn | cancel

Figure 43: Select data to deploy
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15. From the Data Export Options screen, click Next (Figure 44).

& Deploy

Data Export Options

Choose options for data export. .
1 |

Options

" Automatically commit changes

* Commit changes only upon success
" Prompt prior to committing changes

v Generate fully gualified names
I Generate delimited identifiers

<

¥ Generate associated DROP statements

< Back ----------- ﬂ ext > | ’EIHT' Cancel

Figure 44: Choose data export options
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16. On the Establish a JDBC connection to a database screen click the box to
choose Use existing connection. Click Finish (Figure 45).

& Deploy

Database Connection
Establish a JDBC connection to a database.

Connection name:

Database:

User ID:

Password:

Database wvendor type:

JDBC driver:

Host:

Server name:

Database Location:

JDBC driver class:

Class location:

|
|
|
|
|
|
|
(Optional) Port number: |
I
|
|
|
|

Connection URL:

v Use existing connection:

4 i
u LLLLLLLLL ] | e X

Existing connection: ]seSZDh2CIDudscape

| Finish | Cancel |

Figure 45: Establish JDBC connection
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17. Confirm the export results and click Commit changes (Figure 46).

© Confirm export results

‘ Task | M.l
@} DROP TABLE MYNEWSCHEMA.MYN... D.i.
| CREATE TABLE MYNEWSCHEMA.M... S..

Commit changes | Rollback

Figure 46: Confirm export results

18. The schema MYNEWSCHEMA and table MYNEWTABLE will be created on
the iSeries Cloudscape database. It is recommended that the steps in the
previous section be executed to verify that this has been completed.

Summary

IBM Cloudscape is an open, portable Java-based database that can run across the
entire IBM eServer family of systems. It enables developers to create and deploy
applications in a platform-neutral manner and its donation to the Apache Consortium
(where it has been name the Derby project) supports the commitment by IBM to the
open source community.

Cloudscape is easily and quickly installed on an iSeries server, thanks to a
downloadable GUI wizard. i5/0S V5R3 also supports all the popular interactive
development tools that allow efficient application development that incorporates the
use of Cloudscape databases.
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Resources

These Web sites provide useful reference materials to supplement the information
contained within this document.

= |BM Cloudscape home page
ibm.com/software/data/cloudscape

=  Linux on POWER Cloudscape information
ibm.com/servers/enable/linux/power/pdfs/cloudscape lop.pdf

=  Apache Software Foundation Derby project home page
http://db.apache.org/derby

= |BM Cloudscape requirements
ibm.com/software/data/cloudscape/requirements.html
Provides a list of specific releases for various platforms and Java
environments for which Cloudscape has been tested

= IBM Cloudscape Version 10.0 (includes download inhformation)
ibm.com/developerworks/subscription/descfiles/icdscv10.htm

= |IBM Cloudscape Version 10.1 (includes download inhformation)
ibm.com/developerworks/db2/library/techarticle/dm-0408cline

= Cloudscape FAQs
ibm.com/developerworks/db2/library/techarticle/
dm-0408bradbury/index.html

= |IBM Rational home page
ibm.com/software/rational

= VNC viewer download
www.realvnc.com/download.html

= |BM Redbooks™
ibm.com/redbooks

= Series Information Center
http://publib.boulder.ibm.com/infocenter/iseries/vsr3/ic2924/
index.htm?info/icmain.htm
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