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Disclaimer

This package is available for use ASIS. Thereis no support or service to the
documentation and the code shipped with the package. 1BM reserves al therightsto
the lab material. This self-study material is provided for personal use. Reproduction of
the material for commercial use is prohibited unless written agreement is provided by
IBM.
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Introduction

This lab provides an overview of AS/400 Toolbox for Java. In thislab, you will build Java
applications using the AS/400 Toolbox for Java. Y ou will be presented with severa Java
examples and asked to create solutions to common data processing tasks with AS/400 Toolbox
for Java.

Overview

The Java™ Language

Java began as part of aresearch project to develop advanced portable software for consumer
electronics devices. The developers originally intended to use C++ as their development
language, but they encountered many problems due to the nature of C++. Over time the

devel opers decided to create a new programming language. From this decision, Java™ was born.

Javais asmple, object-oriented, network-aware, portable, interpreted, robust, secure,
architecture neutral, high-performance, multithreaded, dynamic language. Javais object-oriented
from the ground up. Java organizes code into a collection of classes. Each classis made up of
methods and data. Classes can be grouped together and placed in packages.

® Packages are smilar to AS/400 ILE RPG service programs. They enable you to divide your
program pieces into easily reused units. Packages are Java language constructs. They may
contain multiple classes.

® Classes are similar to AS/400 ILE RPG modules. They enable you to divide your source
code into functions (methods in Java, procedures and subroutines in RPG) and variables those
functions need. Classes are typically self-contained groupings. They normally contain multiple
fields (variables) and methods.

® Methods are similar to AS400 ILE RPG procedures and subroutines. They contain all the
actual code your program will run. In Java, unlike RPG, executable code can only exist in
methods and methods can only exist inside classes.
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AS/400 Toolbox for Java

Java programs can access A S/400 data and resources from any platform (including the AS/400)
using the AS/400 Toolbox for Java. The AS/400 Toolbox for Java contains the infrastructure to
access the following AS/400 data and resources:

* JDBC and record-level accessto DB2/400 data
e print resources

* integrated file system
e dataqueues

* program cals

e command cals

* userlists

* joblists

* joblogs

*  message queues
many others!

The AS/400 Toolbox for Java provides Java Beans that can be used for visua application
development. Developers can use the classes directly from Java code or in avisua application
builder. The classes are 100% Pure Java, which means they will run on any JVM that supports
JDK 1.1 or later. The classes are shipped in both azip and jar file and can be accessed from either
the AS/400 or on aclient.

This lab requires Modification 1 of the AS400 Toolbox for Javaand Swing 1.0.2. Seethe
AS/400 Toolbox for Java home page for more information: http://www.as400.ibm.com/toolbox
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The Lab
This lab consists of exercises that illustrate various components of the AS/400 Toolbox for Java.
In the exercises, you will create and execute Java applications in afew different environments.

Hardware required to complete this lab:

Server - AS/400 - RISC modd 0S/400 V3R7+ or IMPI V3R2
Client - PC - Intel based; 32 Mb Memory; 200 Mb hard drive
0S/2, Windows 95 or Windows NT

Alternately, the client could also be running the Java Virtual Machine on AS/400, Al X, or any
other Java platform.

This lab walks you through the steps needed to access A S/400 resources from a Java program.
Each exercise uses different components of the AS/400 Toolbox for Java:

® Command Call: The program will call an non-interactive AS/400 command.

® Data Queue: The program will create and write records to a data queue on an AS/400.

® JDBC: The program will access an AS/400 database using the standard JDBC interface
(defined by the java.sgl package in JDK 1.1) and SQL (Structured Query Language).

® Record Level Access: The program will access the recordsin an AS/400 physical file.

Program Call: The Java program will call an AS/400 program.

® SQLResultSetTablePane: The program will present the results of a database query in atable.

® VIFSDirectory and AS400ExplorerPane: The program will present an interface for
navigating the Integrated File System of an AS/400.

® CommandCallButton: The program will display a button that calls an AS/400 command
when clicked.

® VMessageList and AS400DetailsPane: The program will display the messages returned
from an AS/400 command.

® RecordListFormPane: The program will display the contents of a database file, one record
a atime.

In addition, you will move a program that you wrote on the PC to the AS/400. Thisillustrates
that 100% Pure Java programs really do run anywhere. Finally, you will develop an application
using avisua application builder.

Some of the exercises are labeled as Optional. This means you are free to skip over those
exercises without affecting the following exercises.
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Lab Setup

During thislab you will need a userid and password for the AS/400. Y ou will aso need to know
the name of the AS/400 system. The userid and password will be JAVAxx where xx isthe
number 01 to 99 (two digits number). Thisinformation will be given to you by the instructor.
Please fill in thisinformation below so that you have it for reference during the lab.

My AS/400 userid is

My AS/400 password is

Please note that if alab uses an AS/400 library, the name of that library will be the same as your
userid.

The name of my AS/400 system is

Y ou are now ready to begin the exercises.
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Exercise 1: Command Call

Introduction
In this exercise, you will use the AS/400 Toolbox for Java to call an AS400 command from your
Java program.

The CommandCall object (part of the AS/400 Toolbox for Java) enables a Java program to call
any non-interactive AS/400 command. The list of AS/400 messages that result from the command
are available to the Java program when the AS/400 command compl etes.

In this exercise you will use AS400, CommandCall, and AS400Message classes to complete a
Java program. Y our program will run an AS/400 non-interactive command and return the results.

Much of the program has been provided for you. Y ou will need to write Java code to connect to
the AS/400, execute a command, and display the results.

Goals of this exercise
At the end of this exercise, you should be able to:

Create an AS400 object.

Create a CommandCall object.
Run the command.

Retrieve ASA00M essage objects.

El N
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Part 1: Create an AS400 object
Note that all sections that need code written start with the comments:

Type the code for each exercise between the beginning comments of Exercise #1 Part #1 and
before the ending comments.

Setup

1. Edit the CommandCallExample class found in the file CommandCallExamplejava. You can
use any editor you like. All Windows systems provide an editor called Notepad. You can
start Notepad by typing “notepad” at the DOS prompt or using the Start menu, select
“Programs’, “Accessories’, “Notepad”. To open afile using Notepad, select the “File”,
“Open...” menu.

2. Locate the section for Lab Exercise #1 Part #1.

Procedure

1. Create an AS400 object called system and specify your assigned AS400 system name. Some
prototypes that you may need are listed below. (The complete set of prototypesis provided in
the documentation that is shipped in soft copy form with the AS/400 Toolbox for Java.) This
ASA00 object represents the connection to the AS/400 system.

Remember that at any time during this lab, if you get stuck, either ask a lab attendant for help or
consult Appendix A for the solutions.

Prototypes

class AS400

*  public AS400()

*  public AS400(String systemName)

*  public void setSystemName(String systemName)
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Part 2: Create a CommandCall object

Setup

*  Continue editing the CommandCallExample class found in the file
CommandCallExample.java.

* Locate the section for Lab Exercise #1 Part #2.

Procedure

1. Create a CommandCall object called command and specify the AS400 object that was created
in Part 1. Again, some prototypes that you may need are listed below. This CommandCall
object represents a command call, although at this point, no command has been called.

Prototypes

class CommandcCall

e public CommandCall()

e public CommandCall(AS400 system)
* public void setSystem(A S400 system)

Part 3: Run the command

Setup
¢ | ocate the section for Lab Exercise #1 Part #3.

Procedure

1. Thelab aready has code that creates a String called commandString, which is made up of the
command line arguments passed by the user. Add the code to run this command.

2. Notice that the run() method returns a boolean, which indicates whether or not the command
was successful. Add code to check this and print the appropriate message, either “The
command was successful” or “The command failed.”

Prototypes

class CommandCall
* public boolean run(String commandString)
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Part 4: Retrieve AS400Message objects

Setup
* | ocate the section for Lab Exercise #1 Part #4.

Procedure

1. Retrieve any messages that were generated by running the command. Thisis stored as an
array of ASA400Message objects. Each AS400M essage object in the array represents a
message that was generated by the command.

2. Loop through the array of messages, and print each message’'s ID and text to System.out.

Prototypes

class CommandcCall
* public AS400Message|] getMessagelist()

class AS400Message
* public String getID()
* public String getText()
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Run the program
Now it is time to run the CommandCallExample program.

1. Make sure to save the modified CommandCallExamplejavafile.
2. Compile the program from a DOS prompt.

javac CommandCallExample.java
3. Run the program and specify the AS/400 command that you want to run.
java CommandCallExample CRTLIB FRED

4. The program will prompt you for auser ID and password. This happens automatically the
first time you access the AS/400 using the AS/400 Toolbox for Java. Enter your assigned
user ID and password.

System: I mySystem
User|D: I—
Fassword: I—

¥ Default User D

¥ Save password

ik | Cancell

5. Verify that the program output (which appears in the DOS prompt) looks similar to this:

The command f ail ed.
CPF2111: Li brary FRED al ready exi sts.
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Exercise 2: Data Queue

Introduction
In this exercise, you will use the AS/400 Toolbox for Java to enable your program to read and
write data to a data queue.

The DataQueue classes enable the Java program to interact with AS/400 data queues. AS/400
data queues have the following characteristics:

® Thedataqueueisafast means of communication between jobs. Therefore, it is an excellent
way to synchronize and pass data between jobs.
® Many jobs can access data queues s multaneoudly.
® Messages on a data queue do not require field definitions like database files. They are free
format.
® The data queue can be used for either synchronous or asynchronous processing.
® Messages on a data queue can be ordered in one of three ways.
1. Lastin, first out (LIFO). The last (newest) message placed on the data queue is the first
message taken off the queue.
2. Firstin, first out (FIFO). The first (oldest) message placed on the data queue is the first
message taken off the queue.
3. Keyed. Each message on the data queue has a key associated with it. A message can only
be taken off the queue by specifying the key that is associated with it.

The DataQueue class provides a complete set of interfaces to access AS/400 data queues from
your Java program. It is an excellent way to communicate between Java programs and AS/400
programs. The AS/400 program can be written in any language.

In this exercise you will use AS400, DataQueue , and DataQueueEntry classes to complete a
Java program. Your program will create a data queue on the AS/400, write a string to the data
gueue, and then read an entry from the data queue without removing it from the queue.

Goals of this exercise

At the end of this exercise, you should be able to:
Connect to the AS/400 Data Queue service.
Create a DataQueue object.

Create a data queue on the A400.

Write a string to the data queue.

Peek an entry from the data queue.

aghsrwdNE
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Part 1: Connect to the AS/400 Data Queue service

Note that all the sections that need to be completed start with the comments:

Type the code for each exercise between the beginning comments of Exercise #2 Part #1 and
before the ending comments.

Setup
* Edit the DataQueueExample class found in the file DataQueueExample.java.
* Locate the section for Lab Exercise #2 Part #1.

Procedure
1. Create an AS400 object called system and specify your assigned AS/400 system name.
2. Connect to the AS/400 Data Queue service.

Note: Inthe AS/400 Toolbox for Java, accessto an AS/400 resourceis called aservice. A
service corresponds to a server job on the AS/400 and is the interface to the data and
resources on the AS/400. The AS400 object manages a set of socket connections to the server
jobs on the AS/400 and it contains up to one connection per service type. Every connection
for each service has its own job on the AS/400. Services provided are:

JDBC

Program call / command call
Integrated file system
Network print

Data queue

Record-level access

The Java program can control when a connection is started and ended. By default, a
connection is started when information is needed from the AS/400. Java programs that want
to control exactly when the connection is made can explicitly connect by calling the
connectService() method on the AS400 object with the service type specified as a parameter.
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Prototypes

class AS400

* public gtatic find int DATAQUEUE

* public AS400()

* public AS400(String systemName)

* public void connectService(int service)

* public void setSystemName(String systemName)

Part 2: Create a DataQueue object

Setup
e | ocate the section for Lab Exercise #2 Part #2.

Procedure

1. Create a DataQueue object called dataQ specifying the AS400 object that was created in Part
1 and the string “/QSY S.LIB/<userid>.LIB/<userid>.DTAQ" to represent the path on the
AS/400 where the data queue will be stored. This DataQueue object represents a data queue,
although at this point, the data queue has not been created on the AS/400.

Prototypes

class DataQueue

* public DataQueug()

* public DataQueue(A 400 system, String path)
* public void setSystem(A S400 system)

* public void setPath(String path)
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Part 3: Create a Data Queue on the AS/400

Setup
¢ | ocate the section for Lab Exercise #2 Part #3.

Procedure

1. InPart 2 the data queue object was instantiated to represent a data queue in the specified path
on the AS/400 but was not actually created. In Part 3, you need to call the create(int) method
to create the data queue on the AS/400. The int parameter for the create() method is the
maximum number of bytes per data queue entry. In our example we will use 50 as the data
gueue entry length.

Prototypes

class DataQueue
* public void create(int entryL ength)

Part 4: Write a string to the Data Queue

Setup
¢ Locate the section for Lab Exercise #2 Part #4.

Procedure
1. Write the string “ The AS/400 Toolbox for Javais 100% Pure Java.” to the data queue
referenced by dataQ on the AS/400.

Prototypes

class DataQueue
* public void write(String data)
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Part 5: Peek an entry from the Data Queue

Setup
¢ Locate the section for Lab Exercise #2 Part #5.

Procedure

1. Peek the data queue referenced by dataQ on the AS/400. Peeking the data queue will read an
entry from the data queue without removing it from the queue.

2. Print the data for the data queue entry as a string to System.out.

Prototypes

class DataQueue
* public DataQueueEntry peek()

class DataQueueEntry
* public String getString()
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Run the program
Now it istime to try the DataQueueExample program.
1. Compile the program:
javac DataQueueExamplejava
2. Run the program:
java DataQueueExample

3. You will see auserid and password prompt. Enter your userid and password at the signon
prompt.

System: I mySystem
User|D: I—
Fassword: I—

¥ Default User D

¥ Save password

ik | Cancell

4. Verify that the program output (which appears in the DOS prompt) looks similar to this:

The AS/ 400 Tool box for Java is 100% Pure Javal
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Exercise 3: JDBC

Introduction
In this exercise, you will use the AS400 Toolbox for Java to enable your program to populate
and query an AS/400 database file using JDBC.

The AS/400 Toolbox for Java JDBC Driver enables Java programs to access AS/400 database
files using standard JDBC interfaces, which enable the Java programmer to issue SQL statements
and process results. JDBC is a standard part of Java.

JDBC defines the following Java interfaces:

The Driver interface creates the connection and returns information about the driver version.

The Connection interface represents a connection to a specific database.

The Statement interface runs SQL statements and obtains the results.

The PreparedStatement interface runs compiled SQL statements.

The CdlableStatement interface runs SQL stored procedures.

The ResultSet interface provides access to atable of data generated by running a SQL query

or DatabaseM etaData catal og method.

® The ResultSetM etaData interface determines the types and properties of the columnsin a
ResultSet.

® The DatabaseMetaData interface provides catalog methods which provide information about
the database.

In this exercise you will use AS400 and AS400JDBCDriver classes aong with the following
java.sgl interfaces and classes to complete a Java program: Connection, DriverManager,
Statement, PreparedStatement, ResultSet, and ResultSetMetaData. Y our program will
create, populate, and query an AS/400 database file. Y our task isto fill in the missing JDBC code
needed to interact with the AS/400 database and display the resulting customer information.

Goals of this exercise

At the end of this exercise, you should be able to:

Register a JDBC driver and connect to an AS/400 database.
Create a collection.

Create atable.

Insert records into a database.

Query records from a database.

Extract information about a result set.

Extract column information from arow.

Nooghk~wbdE
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Part 1: Register a JDBC Driver and Connect to an AS/400 Database

Setup
* Edit the IDBCExample class found in the file JDBCExample.java
* Locate the section for Lab Exercise #3 Part #1.

Procedure

1. Create an AS400 object called system and specify your assigned AS/400 system name.

2. Register the IDBC driver using java.sgl.DriverManager. To register the driver you should
use the DriverManager.registerDriver(Driver) method specifying a new instance of the
Toolbox’s JDBC driver, AS400JDBCDriver, that is provided in the AS/400 Toolbox for Java
access package.

3. Connect to the database with the DriverManager.getConnection(String) method specifying
the URL for the database. The URL has the format “jdbc:as400://mySystem”. The as400 in
the URL indicates that we would like to use the driver that we just registered. Y ou can use
system to concatenate the system name to the end of the URL. Assign the method' s resulting
Connection object to a variable called connection.

Prototypes

class AS400JDBCDriver
*  public ASA400JDBCDriver ()

class java.sgl.DriverManager
* public static void registerDriver (Driver driver)
* public static Connection getConnection (String url)
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Part 2: Create a Collection

Setup
¢ | ocate the section for Lab Exercise #3 Part #2.

Procedure

1. Create a Statement object, createCollection, using the Connection.createStatement( ) method
from the previously created connection object, connection.

2. Executethe SQL statement. “CREATE COLLECTION” to create a collection on the
A S/400 specifying the collection name, collectionName_, that will be input later as the second
parameter on the command line. Use the Statement.executeUpdate(String) method to create
the collection. Catch and ignore any java.sgl.SQL Exception so it does not fail if the collection
aready exigts.

Prototypes
class java.sgl.Connection
* public Statement createStatement ()

class java.sgl.Statement
* publicint executeUpdate (String sql)
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Part 3: Create a Table

Setup
* Useyour editor to locate the section for Lab Exercise #3 Part #3.

Procedure

1. Create atable containing four fields: custnum, name, limit, and balance. This can be done
using the SQL statement: “CREATE TABLE" specifying the collection name,
collectionName_, and table name, tableName_, from the command line parameters.

The four field types are as follows:
@® custnum isan integer

® name isavarchar(20)

® [imitisadouble

® balance isadouble

Again, you can use the Connection.createStatement( ) and Statement.executeUpdate(String)
methods to complete this task.

Prototypes

class java.sgl.Connection
* public Statement createStatement ()

class java.sqgl.Statement
* publicint executeUpdate (String sql)
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Part 4: Insert Records into a Database

Setup

Use your editor to locate the section for Lab Exercise #3 Part #4.

Procedure

1.

Prepare a statement for inserting rows into the table. Since this statement will be used
multiple times, we will use a PreparedStatement object and parameter markers. With a
prepared statement, the statement is only compiled once making it more efficient when having
to cal it multiple times. Create the prepared statement object, insertStatement, using the
Connection.prepareStatement( ) method. To create the prepared statement you will use the
SQL statement: “INSERT INTO”, specifying the collection name, collectionName_, and
table name, tableName_, the four fields: custnum, name, limit, and balance, with values of “?’
(undefined) for each.

Set the field values with example customer information. Use the methods
PreparedStatement.setString, PreparedStatement.setint, and PreparedStatement.setDouble to
accomplish this task.

Execute the statement to insert the rows using PreparedStatement.executeUpdate( ).

Repeat steps 3 and 4 afew more times to insert multiple records into the table.

Prototypes

class java.sgl.Connection

public PreparedStatement prepareStatement (String sql)

class java.sgl.PreparedStatement

public int executeUpdate ()
Note: PreparedStatement.executeUpdate will execute a SQL INSERT, UPDATE or
DELETE statement.

public void setDouble (int parameterindex, double x )

public void setint (int parameterindex, int X )

public void setString (int parameterlndex, String x )
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Part 5: Query Records from a Database

Setup
* Useyour editor to locate the section for Lab Exercise #3 Part #5.

Procedure

1. Execute aquery to retrieve the rows from the table. This can be done by creating and
executing a SQL “SELECT” statement specifying the collection and table name and placing
the resultsin aResultSet object. The Statement.executeQuery(String) method can be used to
execute the query.

Prototypes

class java.sgl.Connection
* public Statement createStatement ()

class java.sgl.Statement
* public ResultSet executeQuery ()
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Part 6: Extract Information about a Result Set

Setup
* Useyour editor to locate the section for Lab Exercise #3 Part #6.

Procedure

1. Extract the number of columnsin arow from the result set returned in Exercise #3 Part #5.
The number of columnsin arow, columnCount, can be obtained from the
ResultSet.getMetaData () method which returns a ResultSetMetaData object. The
ResultSetMetaData.getColumnCount( ) method can then be used to get the number of
columnsin arow.

Prototypes

class java.sgl.ResultSet
* public ResultSetMetaData getMetaData ()

class java.sgl.ResultSetMetaData
e publicint getColumnCount ()
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Part 7: Extract Column Information from a Row

Setup
* Useyour editor to locate the section for Lab Exercise #3 Part #7.

Procedure
1. Whilethereisdatain the result set, extract the next row in the table by calling the
ResultSet.next( ) method.

If the ResultSet.next( ) method returns true, meaning a row was returned, al of the column’s
string values can be processed inside a for loop with the ResultSet.getString(column#)
method.

Before we can print out this field information to System.out in areadable way it would be
useful to know the display size of the column. This can also be obtained from the
ResultSetMetaData object in Part #6 of this exercise.

Print out the field information to System.out by caling printColumn, a custom made method
in JDBCExample.java which takes two parameters: String for the field data and an int for the
size of the display column. This method takes the field string and pads the remaining display
column with spaces to format the output in areadable way. Finally, outside of the field
processing loop call System.out.println (') to advance the pointer so the next row can be
processed.

Note: The for loop should be indexed from one to the number of columnsin arow,
columnCount which was obtained in Part #6 of this exercise.

Prototypes

class java.sgl.ResultSet

* public boolean next ()
A ResultSet isinitialy positioned before its first row; the first call to next makes the first row the current
row; the second call makes the second row the current row, etc.

* public String getString (String columnName)
Get the value of a column in the current row as a Java String.

class java.sgl.ResultSetMetaData
* publicint getColumnDisplaySize (int column )

class JDBCExample
e private static void printColumn (String data, int columnSize)
Prints out the column to System.out padding the remaining column display length with spaces.
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Run the program
1. Compile the program:
javac JDBCExamplejava
2. Run the program.
java JDBCExample myCollection myTable

3. Wait for the signon dialog to appear.

System: I mySystem
User|D: I—
Fassword: I—

¥ Default User D

¥ Save password

ik | Cancell

Enter your userid and password at the signon prompt. Click the OK button.

4. Verify that the program output (which appears in the DOS prompt) looks similar to this:

CUSTNUM NAME LIMIT BALANCE
500001 Mickey Mouse 150000.0 5897.95
500002 Donald Duck 80000.0 63000.25
500008 Goofy 11500.0 905.72
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Exercise 4: Record-level Access

Introduction
In this exercise, you will use the AS/400 Toolbox for Java to enable your program to access an
AS/400 physical file using Record Level Access.

In this exercise you will use AS400, AS400Text, AS400ZonedDecimal,
CharacterFieldDescription, QSYSObjectPathName, SequentialFile, Record,
RecordFormat, and ZonedDecimalDescription classes to complete a Java program. Y our
program will create arecord format for the database file QIWS/QCUSTCDT, create, open, and
read from a sequential file that represents the database file. Lastly, the program will disconnect
the record-level access resources it used.

The database file QIWS/QCUSTCDT is a sample customer database that contains the following

customer fields.

* Customer information: number, name (last name and initials), and address (street, city,
state, zip code)

* Customer account information: credit limit, charge code, balance and credit due.

Goals of this exercise

At the end of this exercise, you should be able to:
Create arecord format

Create a sequentid file.

Set the record format and open afile.

Read arecord from afile.

Disconnect the record-level access service.

abrwpnpE
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Part 1: Create a Record Format

Setup
* Edit the RLAExample class found in the file RLAExample.java.
* Locate the section for Lab Exercise #4 Part #1.

Procedure

1. Create field description objects that will be used in describing arecord in the database file. A
field description allows the Java program to describe the contents of afield or parameter with
adata type and a string containing the name of the field. The fields we will usein this
application are as follows:

Field Name Field Type Toolbox Class
CUSNUM 6-digit zoned decimal (0) ASA00ZonedDecimal
LSTNAM 8-character string ASAO0Text

INIT 3-character string ASAOO0Text
STREET 13-character string ASAO0Text
CITY 6-character string ASAO0OText
STATE 2-character string ASAO00Text
ZIPCOD 5-digit zoned decimal (0) ASA00ZonedDecimal
CDTLMT 4-digit zoned decimal (0) ASA00ZonedDecimal
CHGCOD 1-digit zoned decimal (0) ASA00ZonedDecimal
BALDUE 6-digit zoned decimal (2) ASA00ZonedDecimdl
CDTDUE 6-digit zoned decimal (2) ASA00ZonedDecima

Use the ZonedDecimalFieldDescription class for the zoned decimal fields and the
CharacterFieldDescription class for the string fields. Note: For zoned decimal field types the
number in parenthesis is the number of decimal positions in the zoned decima number.

2. Create arecord format object called gcustcdt to describe arecord in the database file. Set the
name of the record format object to “CUSREC”.
A record format class alows the Java program to describe a group of fields or parameters. A
record object contains data described by arecord format object. A record format object
contains a set of field descriptions. The field description can be accessed by index or by name.
3. Add the field descriptions to the record format object created in the previous step.
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Prototypes

class AS400Text
e public AS400Text(int length)

class AS400ZonedDecimal
e public AS400ZonedDecimal (int numDigits, int numDecimal Positions)

class CharacterFieldDescription
*  public CharacterFieldDescription(AS400Text dataType, String name)

class RecordFormat

*  public RecordFormat()

e  public RecordFormat(String name)

* public void addFiel dDescription(FieldDescription field)
* public void setName(String name)

class ZonedDecimalFieldDescription
*  public ZonedDecimalFieldDescription(AS400ZonedDecima dataType, String name)
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Part 2: Create a Sequential File object

Setup
¢ Locatethe section for Lab Exercise #4 Part #2.

Procedure

1. Create an AS400 object called system and specify your assigned AS/400 system name.

2. Create a QSY SObjectPathName object to represent the sequentia file in the integrated file
system. The QSYSObjectPathName classis used to build the path to an object while letting
you describe the object’ s location components such as the library name, object name, and
object type.

3. Create the SequentialFile object specifying the AS/400 system and path name created in the
previous steps.

Prototypes

class AS400

*  public AS400()

*  public AS400(String systemName)

*  public void setSystem(String systemName)

class QSYSObjectPathName
*  public QSY SObjectPathName()

*  public QSY SObjectPathName(String library, String object, String type)
*  public String getPath()

*  public void setLibraryName(String library)

*  public void setObjectName(String object)

*  public void setObjectType(String type)

class SequentialFile

*  public SequentiaFile()

*  public Sequential File(AS400 system, String name)

*  public void setPath(String name)

*  public void setSystem(A 400 system)
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Part 3: Set the Record Format and open a file

Setup
¢ Locatethe section for Lab Exercise #4 Part #3.

Procedure

1. Settherecord format created in Part #1 for the sequentia file created in Part #2.

2. Open thefile asread only, with ablocking factor of 10, and specify no commitment control
record locking.

Prototypes

class SequentialFile

*  public tatic fina int COMMIT_LOCK_LEVEL_NONE

*  public tatic find int READ_ONLY

*  public void open(int openType, int blockingFactor, int commitLockL evel)
*  public void setRecordFormat(RecordFormat recordFormat)

*  public void setSystemName(String systemName)

Part 4: Read a Record from a File

Setup
¢ Locatethe section for Lab Exercise #4 Part #4.

Procedure

1. Read thefirst record in thefile.

2. While the record is not empty, get the balance due field information and if the balance due is
greater than zero, display the customer’s name (last name and initials) along with the
balance due. Continue processing the remaining records in thefile.

Prototypes

class SequentialFile
e public Record readNext()

class Record
*  public Object getField(int index)

class java.math.BigDecimal
* publicfloat floatVaue()
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Part 5: Disconnect the Record-level access Service

Setup
e | ocatethe section for Lab Exercise #4 Part #5.

Procedure
1. Disconnect from the record-level access service to close the socket connection and free up
system resources.

Prototypes

class AS400
*  public satic final int RECORDACCESS
*  public void disconnectService(int service)
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Run the program

1. Compile the program:

javac RLAExamplejava

2. Run the program.

java RLAExample

3. Wait for the signon dialog to appear.

[z| Signon to AS400 [ x]
I mySystem

¥ Default User D

System:
Llzer |

Fassword:

¥ Save password

ik | Cancell

Enter your userid and password at the signon prompt. Click the OK button.

4. Verify that the program output (which appears in the DOS prompt) looks similar to this:

GK
BD
SS
JA
KL
JS
JW
ED
FL
MT

Henning
Jones
Vine
Johnson
Stevens
Alison
Doe
Williams
Lee
Abraham

37.00
100.00
439.00
3987.50
58.75
10.00
250.00
25.00
489.50
500.00

LAB: AS/400 Toollbox for Java - Exercises

(10/16/98

36 © Copyright IBM Corp. 1998

Course material may not be reproduced in whole or in part
without the prior written permission of IBM. Trademarks are the propertv of their respective owners.



LAB: AS/400 Toolbox for Java - Exercises

Exercise 5: Program Call

Introduction
In this exercise, you will use the AS400 Toolbox for Java to enable your program to run a
program on the AS/400 system.

The ProgramCall object (part of the AS400 Toolbox for Java) enables a Java program to call any
AS/400 program passing it input, output, and input/output parameters. In this exercise you will
use AS400, AS400Message, AS400Text, MessageQueue, ProgramCall, ProgramParameter,
and QueuedMessage classes to complete a Java program. Y our program will run an AS/400
RPG program and display the results from the user’ s message queue.

The AS/400 RPG program reads an entry from a sequential data queue that has a maximum data
entry length of 50 and displays the results of the read in a message queue. The program has two
input parameters:. library and name alowing the caller to specify the library and name of an
existing data queue. Note: The library nameis used for the name of the message queue.

Y ou do not have to create the RPG program, it is already loaded on the AS/400. The source
codeislisted in Appendix A for reference.

Goals of this exercise
At the end of this exercise, you should be able to:

Create a ProgramCall object.

Create a ProgramParameter list.

Run the AS/400 program.

Retrieve the M essages from a M essageQueue object.

AwWDNPE
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Part 1: Create a ProgramCall object

Setup
* Edit the ProgramCallExample class found in the file ProgramCall Example.java
* Locate the section for Lab Exercise #5 Part #1.

Procedure
1. Create an AS400 object called system and specify your assigned AS/400 system name.
2. Create a ProgramCall object called pgm and specify system as the AS400 object parameter.

Prototypes

class AS400

*  public AS400()

*  public AS400(String systemName)

*  public void setSystemName(String systemName)

class ProgramCall

*  public ProgramCall()

*  public ProgramCall(A 400 system)

*  public void setSystem(A 400 system)
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Part 2: Create a ProgramParameter list

Setup

Get the library and data queue name of the data queue that was created in Lab Exercise #2
Part #2.
Name of the library is

Name of the data queue is

Locate the section for Lab Exercise #5 Part #2.

Procedure

1.

2.

o u

Create a ProgramParameter array, called parmList, that contains two ProgramParameter
objects.

Create a ASA00Text object called libraryText that is 10 bytesin length. The AS400Text
object is used to convert character data between Java unicode and an EBCDIC code page and
character set (CCSID).

Convert the library name of the existing data queue to a byte array named, libraryName. Use
the library name of the existing data queue from Exercise #2.

Assign index zero of the parameter array to a new instantiation of ProgramParameter with
libraryName as the input data.

Repeat steps 2-4 for the name of the existing data queue.

Set the program’ s parameter list to the ProgramParameter array created in step one.

Prototypes

class ProgramParameter

public ProgramParameter()
public ProgramParameter(byte]] data)
public void setlnputData(byte[] data)

class AS400Text

public AS400Text(int length)
public byte][] toBytes(Object javaValue)

class ProgramCall

public void setParameterList(ProgramParameter|])
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Part 3: Run the AS/400 program

Setup
¢ | ocatethe section for Lab Exercise #5 Part #3.

Procedure

1. Runthe program. Notice that the run() method returns a boolean, which indicates whether or
not the program was successful. If the program failed, retreive any messages that were
generated by running the program. Thisis stored as an array of AS400M essage objects.
Each AS400Message object in the array represents a message that was generated by the
program.

2. Loop through the array of messages, and print each message’'s ID and text to System.out.

Prototypes

class ProgramCall
*  public AS400Message]] getMessageL.ist()
* public boolean run()

class AS400Message
* public String getID()
* public String getText()

Part 4: Retrieve the Messages from the Message Queue object

Setup
e | ocatethe section for Lab Exercise #5 Part #4.

Procedure

1. Create a MessageQueue object called msgQueue specifying the AS400 system object and
current user’ s message queue.

2. Return the list of messages in the message queue placing the list in a Java.util.Enumeration
object called list.

3. Whilelist is not empty loop return the next element in the enumeration casting it to a
QueuedM essage object and print each message’ s text to System.out.

4. Remove al the messages from the message queue on the AS/400. Note: The MessageQueue
getM essages method does not remove the message from the message queue.

Prototypes
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class MessageQueue

* public static final String CURRENT

* public MessageQueue(AS400 system, String path)
* public Enumeration getM essages()

* public void remove()

class QueueMessage
* public String getText()

class Enumeration
* public boolean hasMoreElements()
* public Object nextElement()
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Run the program
Now it istime to try the ProgramCallExample program.
1. Compile the program:
javac ProgramCallExample.java
2. Run the program:
java ProgramCallExample

3. You will see auserid and password prompt. Enter your userid and password at the signon
prompt.

System: I mySystem
User|D: I—
Fassword: I—

¥ Default User D

¥ Save password

ik | Cancell

4. Verify that the program output (which appears in the DOS prompt) looks similar to this:

The AS/ 400 Tool box for Java is 100% Pure Javal
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Exercise 6: Java on the AS/400 (Optional)

Introduction
In this exercise, you will use the AS/400 Toolbox for Java to run your program on the AS/400
system.

This exercise will use the AS/400 for both the devel opment and runtime environment for the Java
program. You will create a Java program using the Source Entry Utility (SEU) tool, compile it
inside the QSHELL environment, and then run the program from the command line.

In this exercise, the Java program you will be creating is almost identical to the program created
in Lab Exercise #2. The AS400, DataQueue , and DataQueueEntry classes will be used to
complete the Java program. Y our program will create a data queue on the AS/400, write a string
to the data queue, and then read an entry from the data queue and display the entry to System.out.
For more information on data queues, please refer back to the Introduction section of Lab
Exercise #2.

Goals of this exercise

At the end of this exercise, you should be able to:
1. Create Java source code on the AS/400.

2. Compile the source code on the AS/400.

3. Run the program on the AS/400.

Part 1: Create Java Source Code on the AS/400

Setup

* Log onto the AS/400 using the userid and password you were given.

* Create adirectory that islocated in the integrated file system to place your java source code
aswell as your compiled Java programs. Create your directory with the same name as your
userid.

MKDIR (‘/<directory>")
* Create an AS/400 library in which to place the source physicdl file. Again, use the same name
as your userid.
CRTLIB <library>
* Addthelibrary to your library list.
ADDLIBLE <library>

Procedure

1. Create aJava source file using the AS/400 SEU tool. However, SEU stores the Java source
code inside of a source member instead of the integrated file system. When you use the java
compiler to compile your Java source, it needs to be in the integrated file system. Y ou will
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make use of the CPY TOSTMF command which copies the Java source from your source
physica fileinto afilein the integrated file system.

* Issue CRTSRCPF and press F4 to prompt on the command.

Fill in the following information:

File jsource

Library: <library>

Text ‘description’: ‘Java source’
Press enter.

* Now issue STRPDM
e Takeoption 3 to Work with members.
* Fill in the following information:

File jsource
Library: <library>
Press enter.
* Now we need to create the java source code with SEU. Pressthe F6 key to Start Source
Entry Utility.
* Fill in the following information:
Source member: DQExample
Source type: TXT
Text ‘description’: “Toolbox Data Queue Example’
Press enter.

* Typein thefollowing source code. Please note the punctuation as well as the
capitalization. Both are very important elements to Java' s syntax. Once you have
entered in the source into SEU, it’stime to save the source code. Hit the F3 key. Make
sure ‘N’ is set on Return to editing. Press Enter.

i mport com i bm as400. access. AS400;

i mport com i bm as400. access. Dat aQueue;

i mport com i bm as400. access. Dat aQueueEnt ry;
public class DQExanpl e extends Obj ect

public static void main(String[] args)

{
try
{ _ _
/1 Note: Wien running on the AS/ 400 the system wuserid, and
/1 password does not need to be supplied. The userid and
/1 password of the job that started the programis used.
AS400 system = new AS400();
/!l Create a data queue object.
Dat aQueue dtaq = new Dat aQueue(system
“/ QSYS. LI B/ nyLi brary. LI B/ nyDQ DTAQ') ;
/1 Create sequential data queue on the AS/ 400.
dt ag. creat e(100) ;
/! Wite an entry to the data queue.
dtag. wite(“A Tool box program can run on the AS/ 400 JVM");
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/1 Read an entry fromthe data queue.
Dat aQueueEntry dgEntry = dtaq.read();

/1 Print the entry to System out.
Systemout.println(dgEntry. getString());

}
catch (Exception e) {

} Systemout.printin ("Error: " + e);
Systemexit (0);
} }
Prototypes
class AS400

public AS400()

class DataQueue

public DataQueue(A 400 system, String path)
public void create(int entryLength)

public DataQueueEntry read()

public void write(String data)

class DataQueueEntry

public String getString()

Part 2: Compile the Source Code on the AS/400

Set

up
Now it istime to copy the source file from your library into the integrated file system. Thisis
accomplished with the CPY TOSTMF command. Typein CPYTOSTMF and hit F4 to
prompt on it.
Fill in the following information:

From database file member:/gsys.lib/<library>.lib/jsource.file/DQExample.mbr

To stream file: /<directory>/DQExample.java

Stream file codepage: 819
Note: Code page 819 is the code page used to convert the file from ASCII to EBCDIC.

Hit enter twice and the stream file DQExample.java will be created in the integrated file
system. You are now ready to compile your Java program on the AS/400.

Exit out from Work with Members Using PDM with F3.

Exit out from the AS/400 Program Development Manager (PDM) with F3.
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Procedure
1. Create an environment variable called CLASSPATH. Thisenvironment variable isthe list of
directoriesin the integrated file system that Java searches for class file used to compile/run.
ADDENVVAR ENVVAR(CLASSPATH)
VALUE(*/<directory>:/QIBM/ProdData/HT TP/Public/jt400/lib/jt400.jar’)

Note: CLASSPATH isa case senditive parameter, specify thisin UPPER case, not lower.
The AS/400 Toolbox for Java license program (5763JC1) isinstalled to the integrated file
system in: QIBM/ProdData/HTTP/Public/jt400/1ib/jt400.jar. The jt400.jar file contains
al the Toolbox class files that are needed for a Java program to access the resources on the
AS/400.

2. Compile the Java program on the AS/400.
* Enter the QSHELL environment. STRQSH
* Changeinto your directory. cd <directory>
* Compile using the javac command. javac DQExample.java

If you are successful and your source compiles with no errors, afile called
DQExample.class will be created inside of your integrated file system directory.

Note: If there any errorsin your source, they will be printed to the screen. A dollar
symbol, $, signifies the end of the compile. Y ou will need to go back and edit your source
filewith SEU to fix any errors. After you have saved your changes, be sure to recopy the
source file to the integrated file system with the CPYTOSTMF command and specify
*REPLACE on the Stream file option parameter.

e Exit the QSHELL environment with F3.
* Vaerify that the class file has been created in the integrated file system.
WRKLNK <directory>
option 5
Press F3 to exit from WRKLNK.

Part 3: Run the program on the AS/400

Procedure
1. Run the program.
java DQExample

2. Verify that the program output looks similar to this:
A Toolbox program can run on the AS/400 JVM.
Java program completed

3. Press F3 to exit the Java Shell environment.
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Exercise 7: SQL Result Set Table Pane

Introduction
In this exercise, you will use the AS/400 Toolbox for Java to present the results of a database
query in atable.

The SQL ResultSetTablePane object (part of the AS/400 Toolbox for Java) enables a Java
program to present the results of a database query in atable. The table isaJava Swing
component and can be imbedded inside any graphical user interface.

In this exercise you will use the SQLConnection, SQLResultSetTablePane, and
ErrorDialogAdapter classes to complete a Java program. Y our program will present the results
of queriesin atable. The queries are entered by the user.

The AWT/Swing part of the program has been provided for you. Y ou will need to write Java
code to connect to the AS/400 database, create the table pane object, and run the queries.

Goals of this exercise

At the end of this exercise, you should be able to:
1. Create an SQL Connection object.

2. Create an SQL ResultSetTablePane object.

3. Run aquery and load the results.

4. Setup an error handler.

Part 1: Create an SQLConnection object

Setup

* Edit the SQL ResultSetTablePaneExample class found in the file
SQL ResultSetTablePaneExample.java.

* Locate the section for Lab Exercise #7 Part #1.

Procedure

1. Create an SQL Connection object, connection, that uses the JDBC URL
“jdbc:as400://systemName”, where systemName is your assigned AS400 system name. This
SQL Connection object represents the JDBC connection to the AS/400 database.

Prototypes

class SQLConnection
* public SQLConnection (String URL)
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Part 2: Create an SQLResultSetTablePane object

Setup
Locate the section for Lab Exercise #7 Part #2.

Procedure

1.Create an SQL ResultSetTablePane object called tablePane. This represents the graphical user
interface component which presents the contents of the query to the user.

2.Use setConnection() to set tablePane’s connection to the SQL Connection object that you
created in Part 1. Thistells tablePane which JDBC connection to use for executing the query and
gathering results.

Prototypes

class SQLResultSetTablePane
* public SQLResultSetTablePane ()
* public void setConnection (SQL Connection connection)

Part 3: Run a query and load the results

Setup
Locate the section for Lab Exercise #7 Part #3. Note: Part #3 islocated in the
keyPressed(KeyEvent) method.

Procedure

1. Thequery text that the user typesis stored in a String called queryText. Use this value to set
the query string to be run by tablePane.

2. Useload() to run the query and load the results into tablePane. By calling load(), the
tablePane object will actually run the query (using JDBC), load its results, and present them
in thetable. If you forget to call load(), then the table will still appear, but it will be empty.

Prototypes

class SQLResultSetTablePane
* public void setQuery (String query)
* public void load ()
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Part 4: Setup an error handler

Setup
Locate the section for Lab Exercise #7 Part #4.

Procedure

1. Any errorsthat occur when accessing the AS/400 are not automatically displayed to the user.
Y ou need to set up an ErrorListener to handle errors. For this example, we will use an
ErrorDialogAdapter, which is an ErrorListener that handles errors by displaying themin a
message box for the user to see. Y ou can also implement your own custom error handler if
you have different requirements.

2. Create an ErrorDialogAdapter object called errorHandler and specify tablePane_ for the
component. Thisinitializes the error handler and tells it to use tablePane_ to determine the
parent frame for any message box dialogs that it displays.

3. UseaddErrorListener() to add errorHandler as an ErrorListener to tablePane_. This sets up
the error handler to “listen” to tablePane_. Now, whenever an error occursin tablePane,
then this error handler will display a message box.

Prototypes

class ErrorDialogAdapter

* public ErrorDialogAdapter ()

* public ErrorDialogAdapter (Component component)
* public void setComponent (Component component)

class SQLResultSetTablePane
* public void addErrorListener (ErrorListener listener)
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Run the program
Now it istime to run the SQL ResultSetTablePaneExample program.
1. Compile the program from a DOS prompt.
javac SQLResultSetTablePaneExample.java
2. Run the program.
java SQLResultSetTablePaneExample
3. The program will display the graphical user interface below. It includes atext field at the top,

where you can type in SQL queries. It also displays an empty table. The tableis empty since
we have not yet run any queries.

[=2 SQLResultSetT ablePane example M=l
Enter an QL query here..
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4. Enter an SQL query inthetext field. A good onetotry is:
SELECT * FROM QIWS.QCUSTCDT

5. The program will prompt you for auser ID and password. This happens the first time you run
aquery because this is when the physical connection to the AS/400 database is made. Enter

your assigned user ID and password.

6. Verify that the resultsin the table look similar to this:

[=2 SQLResultSetT ablePane example [_ O] =]
SELECT ™ FROM QWS QCUSTCODT
CUSHNUM | LSTHAM INIT STREET CITY

925472 Henning (] 4 4359 Elm Ave Dallas
§28258 3 Jones ED 216 MWW 135 5t Clay f
292559 vine 55 PO Box 79 Eroton b
9284835 Johnson J A 2 Alpine Way Helen
297267 | Tyron W E 12 Myrtle Dr Hectar f
2389572 | Stevens KL 208 Snow Pass Denver
S4E28 3 Alison J 35 787 Laks Dr lsle !
478325 Dos J 59 Archer Rd Sutter
6935323 Thomas AN 2 Dove Circle casper Y
S9302 9 Williams ED 455 5E 2 Ave Dallas T
192537 Lee FL L9632 Oak S5t Hector f
£52990 | Abraham M T 292 Mill 5t lsle f

4 [

7. Close the window using the “X” in the upper right corner.
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Exercise 8: Navigate the Integrated File System

Introduction

In this exercise, you will use the AS/400 Toolbox for Java to write an application which alows
the user to navigate the integrated file system on the AS/400 using a familiar explorer-style
interface.

A VIFSDirectory object (part of the AS400 Toolbox for Java) presents a hierarchy of directories
and filesin the AS/400 integrated file system as part of a graphical user interface. A
ASA00EXplorerPane object will present the hierarchy in an explorer, which combines atree with a
detailed view of the files. ASA00ExplorerPane objects are Java Swing components and can be
imbedded inside any graphical user interface.

In this exercise you will use the VIFSDirectory and AS400ExplorerPane classes to complete a
Java program.

The AWT/Swing part of the program has been provided for you. Y ou will need to write Java
code to create the AS/400 Toolbox for Java objects and load the message list after the AS/400
command has been run.

Goals of this exercise

At the end of this exercise, you should be able to:
1. Create a VIFSDirectory object.

2. Create and load an A S400ExplorerPane object.
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Part 1: Create a VIFSDirectory object

Setup
* Edit the VIFSDirectoryExample class found in the file VIFSDirectoryExamplejava.
* Locate the section for Lab Exercise #8 Part #1.

Procedure

1. Create an AS400 object, called system, which specifies the name of the AS/400 system which
isassigned to you for thislab. This AS400 object represents the physical connection to the
AS/400 system.

2. Create aVIFSDirectory object, caled root, with the system specified as system, and the path
gpecified as “/QIBM/ProdData’. This object represents the root directory that we want to
present in the explorer. Note that is not agood ideato use “/” or “/QSYS.LIB” as the root,
since both will result in along download.

Prototypes

class AS400

* public AS400 ()

e public AS400 (String systemName)

* public void setSystemName (String systemName)

class VIFSDirectory
public VIFSDirectory ()

* public VIFSDirectory (AS400 system, String path)

* public void setSystem (A 400 system)

* public void setPath (String path)

LAB: AS/400 Toollbox for Java - Exercises 53 © Copyright IBM Corp. 1998

(10/16/98 Course material may not be reproduced in whole or in part
without the prior written permission of IBM. Trademarks are the propertv of their respective owners.



LAB: AS/400 Toolbox for Java - Exercises

Part 2: Create and load an AS400ExplorerPane object

Setup
Locate the section for Lab Exercise #8 Part #2.

Procedure

1. Create an ASA00EXxplorerPane object called explorerPane, setting itsroot to root. Thisisa
graphical user interface component which we will use to display the intergrated file system
hierarchy and various details about each directory and file. The “root” describes where we
being the hierarchy.

2. Useload() to load the messages into the ASA00ExplorerPane (explorerPane). By cdling
load(), the explorerPane object will actually load the contents of the root directory. If you
forget to cal load(), then the explorer will still appear, but it may be empty.

Prototypes

class AS400ExplorerPane

e public ASA00EXxplorerPane ()

* public ASA00ExplorerPane (VNode root)
* public void setRoot (VNode root)

* public void load ()
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Run the program
Now it istime to run the VIFSDirectoryExample program.
1. Compile the program from a DOS prompt.

javac VIFSDirectoryExample.java

2. Run the program.

java VIFSDirectoryExample

3. The program will prompt you for a user ID and password. Enter your assigned user ID and
password.

4. The program will display the graphical user interface below. It includes atree view of the
AS/400 s integrated file system on the left and a details view of the selected directory on the

right.
gﬁ\"lFSDirectm}l example M=l E3
N i ProdData :| Name | Size | Modified
o [CINTAP | NTAP 07-Jan-98 6:00:48 AM
0 (2105400 2| L1 0S400 28-May-98 6:01:47 PM
o CJGUIPlgin | | GUIPIugin 06-Feb-98 3:34:04 AM
@ [ HTTP O HTTP 07-Jan-98 5:59:03 AM
o [11C8S |Dicss 07-Jan-98 6:30:05 AM
o CIHTTPSVR | |JHTTPSVR 29.Jan-98 8:30:11 AW
o [ Javad0o g Javad00 28-May-98 7:14:46 PM
o [ ServExp || & servExp 27-Mar-98 1:56:06 PM
| I LEC 28-May-98 6:21:02 PM
o [ZILEC : -
o “| 1 ClientAccess 18-Aug-98 2:56:16 AM

(1 ClientAccess 3

5. Navigate down the tree to the ProdData/H T TP/Public/jt400 directory. Verify that the

graphical user interface looks similar to this:
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(1 ProdData :| Hame | Size | Modified
o [INTAP | 1ib 20-Jun-98 7:36:07 AM
o 21 0S400 | @ utilities 00-Jul-98 4:46:28 AM
@ [Z1 GUIPIugin “|1 com 28-May-98 7:14:14 PM
® [CJHTTP J | [®)] ACCESS.LST 10634 02-Mar-98 1:40:13 PM
® [ Public | [E] access.Lw 15 19-Jun-98 8:27:47 AM
o Clossoo | |E] JT400.PKG 7 02-Mar-98 1:40:20 PM
o E3TCH % V3RZM1.LST 15476 02-Mar-98 1:40:27 PM
. : rmi 29-May-98 10:35:18 AN
2 gﬂﬂﬂgm ] READMESP.TXT 3336 19-Jun-98 8:27:43 AM
o B OSF18806.002 3336 17-Jun-98 2:35:34 AM
|[E] varzm11.LST 33 19-Jun-98 8:27:50 AM
© L common ‘| |E] 0SFa8806.003 7 02-Mar-98 1:40:31 PM
© ([ Protect ‘| ) osrass06.004 33 17-Jun-98 2:35:38 AM
o [31css :
o [ HTTPSVR
o [21 Jawvad0D
O 2] ServExp
o CILEC
2 [Z] ClientAccess

4 [E

|«

[ »

6. Right click on JT400.PKG. You will see a popup menu of actions that can be performed on
thisfile. Choose “View”. Thiswill bring up aview window which displays the contents of
the file JT400.PKG. There are also other actions you can perform, like creating, renaming,
deleting, and editing. If you want to try these during the lab, please make sure not to delete
or change any existing files.
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E;_,% FIBM fProdD ata/HT TP/Public/jt400/J T 400.PKG

File  Edit

ACCE3S

7. Closethe view window using the “X” in the upper right corner.

8. Close the explorer window using the “X” in the upper right corner.
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Exercise 9: Command Call Button and Message List

Introduction

In this exercise, you will use the AS400 Toolbox for Java to write an application with a button
that calls an AS/400 command when it is clicked. In addition you will present the list of messages
returned from the AS/400 command.

The CommandCallButton object (part of the AS/400 Toolbox for Java) enables a Java program to
provide a button which calls an AS/400 when it is clicked. The button is a Java Swing button and
can be used like any other button.

The VMessagel ist object (part of the AS/400 Toolbox for Java) presents alist of AS400
messages, such as the messages returned by an AS/400 command. The VMessageL ist object can
be presented as part of various other components, such as an AS400DetailsPane object. The
ASA00Detail sPane object will present the list of the messagesin atable. ThetableisaJava
Swing component and can be imbedded inside any graphica user interface.

In this exercise you will use the CommandCallButton, VMessageL.ist, and AS400DetailsPane
classes to complete a Java program.

The AWT/Swing part of the program has been provided for you. Y ou will need to write Java
code to create the AS/400 Toolbox for Java objects and load the message list after the AS/400
command has been run.

Goals of this exercise

At the end of this exercise, you should be able to:
1. Create a CommandCallButton object.

2. Create aVMessagelist object.

3. Create an ASA00DetailsPane object.

4. Load amessage list.
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Part 1: Create a CommandCallButton object

Setup

Edit the CommandCallButtonExample class found in the file
CommandCallButtonExample.java.
Locate the section for Lab Exercise #9 Part #1.

Procedure

1.

Create an ASA400 object, called system, which specifies the name of the AS/400 system which
isassigned to you for thislab. This AS400 object represents the physical connection to the
AS/400 system.

2. Create a CommandCallButton object, called button, with the text “Verify TCP Connection”.
This object is a button which will run an AS400 command when clicked. The text appears on
the button.

3. UsesatSystem() to set the system for the button to system. This tells the button which AS400
object to use for calling commands.

4. Use setCommand() to set the command that the button will run. Set the command to “PING
systemName”, where systemName is the AS/400 system assigned to you by the lab instructor.
This command will check the TCP/IP connection and return severa status messages.

Prototypes

class AS400

* public AS400 ()

e public AS400 (String systemName)

* public void setSystemName (String systemName)

public String getSystemName ()

class CommandCallButton

public CommandCallButton (String text)
public void setSystem (AS400 system)
public void setCommand (String command)
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Part 2: Create a VMessageL.ist object

Setup
Locate the section for Lab Exercise #9 Part #2.

Procedure
1.Create a VMessagelList object called messageList. This represents alist of messagesto be
presented in a graphical user interface component.

Prototypes

class VMessageL ist
* public VMessagel.ist ()

Part 3: Create an AS400DetailsPane object

Setup
Locate the section for Lab Exercise #9 Part #3.

Procedure

1.Create an ASAO0ODetailsPane object called detailsPane, setting its root to messageList. Thisis
agraphical user interface component which we will use to display alist of AS400 messages and
various details about each message. The “root” describes which list will be displayed.

Prototypes

class AS400DetailsPane

* public AS4A00DetailsPane ()

* public ASA00DetailsPane (V Node root)
* public void setRoot (VNode root)
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Part 4: Load a message list

Setup
Locate the section for Lab Exercise #9 Part #4.

Procedure

1. Thiscodeis called whenever the AS/400 command is called (as aresult of the user clicking on
the button). Use setMessagel.ist() to set messageL.ist’s message list to equal the list of
messages returned by the command (accessible using button’s getM essagel.ist()).

2. Useload() to load the messages into the ASA00Detail sPane (detailsPane). By calling load(),
the detailsPane object will actually change the GUI to reflect the new list of messages. If you
forget to call load(), then the table will still appear, but it will be empty, or it will never
change.

Prototypes

class VMessageL ist
* public void setMessageList (AS400Message]] messagelist)

class CommandCallButton
* public AS400Message]] getMessagel.ist ()

class AS400DetailsPane
* public voidload ()
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Run the program
Now it is time to run the CommandCallButtonExample program.
1. Compile the program from a DOS prompt.
javac CommandCallButtonExample.java
2. Run the program.
java CommandCallButtonExample
3. The program will display the graphical user interface below. It includes a button at the top,

which calls the AS/400 command when clicked. It aso displays an empty message list. The
message list is empty since we have not yet called the AS/400 command.

E'-;_,% CommandCallButton example [_ (O]
Verify TCP connection
ID | Text
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4. Click on the button.

5. The program will prompt you for auser ID and password. This happens the first time you call
a command because this is when the physical connection to the AS/400 database is made.
Enter your assigned user 1D and password.

6. This program will call the AS/400 command and load the messages into the details pane.
Verify that the resultsin the table look similar to this:

E'-;_,% CommandCallButton example [_ (O]
Yerify TCP connection
ID | Text

TCP3203 Verifying connection to host system RCHAS1FD.RCHLAND.IBM
TCP3215 PING rephy 1 from 9.5.151.38 took 3 ms. 256 ntes. TTL 64.
TCP3215 PING reply 2 from 9.5.151.38 took 2 ms. 256 ntes, TTL 64.
TCP3215 PING reply 3 from 9.5.151.38 took 2 ms. 256 Intes. TTL 64.
TCP3215 PING rephly 4 from 9.5.151.38 took 2 ms. 256 mtes. TTL 64.
TCP3215 PING rephly 5 from 9.5.151.38 took 3 ms. 256 mtes. TTL 64.
TCP3211 Round-trip {n milliseconds) miniavgmax = 27213

TCP3210 Connection verification statistics: 5 of 5 successtul (100 %).

4 | IC

7. Close the window using the “X” in the upper right corner.
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Exercise 10: Develop using VisualAge for Java
(Optional)

Introduction

Throughout this lab, you have written the Java code necessary for applications to communicate
with an AS/400 and access AS/400 data and resources. In all cases, some of the Java code
already existed and you added the AS/400 Toolbox for Java code. You have been using a simple
editor and the compiler that comes with the Java Developers Kit. This setup works fine when you
do alittle bit of Java code or work on small applications. However, when your project gets larger
and you are making frequent modifications, using a simple editor and the JDK tools can get
cumbersome. There are many Java integrated development environment (IDEs) on the market to
help you be more productive.

In this lab, you will use IBM VisuaAge for Java with the AS/400 Toolbox for Java to develop a
Java application from scratch. In particular, you will use VisuaAge for Javas Visud
Composition Editor which allows you to represent your application graphically, without writing
any Java code. VisuaAge for Java will take the application’s graphica representation and
generate the Java code for you. Congratulations, your job just got alittle bit easier!

One caveat: there are many features of VisuaAge for Java that we will not have time to cover.
Thislab will guide you through the steps necessary to devel op the application -- and will hopefully
give you ataste of what visua development is all about.

The AS/400 Toolbox for Java integrates well with VisualAge for Java. This is because many of
the components in the AS/400 Toolbox for Java are Java Beans. Java Beans are components that
follow a standard specification defined by Sun. These Beans can be used within many
development and runtime tools. The VisualAge for Java Enterprise Edition comes with the
AS/400 Toolbox for Java Beans prel oaded.

In this lab, you will develop a Java application which displays the records from an AS400
database file. The application will display the records one-at-a-time with field labels and buttons
that alow the user to move forward and backward in the list. The RecordListFormPane object
(part of the AS/400 Toolbox for Java) will be the component that does most of the work here.
Y ou will need to create the application around it.

Goals of this exercise

At the end of this exercise, you should be able to:
Start VisualAge for Java.

Create a project.

Create a JFrame object.

Create an AS400 object.

Create an RecordListFormPane object.

Load the contents of a database file.

Pack and show the JFrame object.

NogabkrowbdrE
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Part 1: Start VisualAge for Java

Procedure

1. Select the following menus: Start - Programs - IBM VisualAge for Java for Windows -
IBM VisualAge for Java.

2. Veify that you see asimilar window to this:

5 Workbench [Administrator]

This isthe main application window for VisualAge for Java. Note that there may be different
projects listed when you run this.
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Part 2: Create a project

Procedure
1.
2.

> w

© oo NG

Select the following menus: Selected - Add - Project....

Under Create a new project named: type “RecordListFormPaneExample’. Thisisthe name
of our project.

Click Finish.

If VisualAge for Javatells you that there is already a project with this name in the repository,
click Ok to replace the old project.

Verify that there is now a project named “ RecordListFormPaneExample’.

Right click on this project and select: Add - Class....

Under Class name: type “RecordListFormPaneExample’.

Make sure that Compose the class visually is checked.

Click Finish.

10. Verify that the Visual Composition Editor started automatically:

L) RecordListFormPaneE xample(8/19/798 8:50:28 AM] in Default package for RecordListFormPaneExample [Administrator]
File Bean Edit Tools ‘Workspace ‘window Help

@ Methods -{' Hierarchy 0 E itiarrs | 53visual Composition | e Beanlnfo

WIDHY WD W Y

o Compozition Editar

Swing - ;I

1y o

I [Default package for RecordListFormPaneE xample] RecordListFormPaneE sample(8./19/98 8:50:28 AM) [Administrator)

Thisis the window where we will develop our application.
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Part 3: Create a JFrame object

Procedure

1. Notice the palette on the left side of the Visual Composition Editor. This showsicons for al
of the Java Beans currently loaded into VisualAge for Java. Whenever you need a new object
in your application, you can select it from the pallette and then click on the Visua
Composition Editor where you want the object to be located.

Thefirst object you need for your application is a JFrame object. Thisis a Swing object
which represents the application’s main window. At the top of the palette, there is category
listed. You can choose from severa categrories of JavaBeans. Select Swing, since JFrameis
a Swing object.

Select on the JFrame object = from the palette to the Visua Composition Editor. If you
have trouble finding JFrame in the palette, remember that holding your mouse over any of the
icons for afew seconds will cause its name to appear briefly. Thisis helpful to choose among
several iconsthat look similar.

Click anywhere on the Visua Compoisition Editor to indicate where to drop the new JFrame

object. Verify that the JFrame object appears in the Visual Composition Editor:

L) RecordListFormPaneE xample(8/19/798 8:50:28 AM] in Default package for RecordListFormPaneExample [Administrator]

File Bean Edit Tools ‘Workspace ‘window Help

8 99 HHYHDHYY O 5 P

@ Methods -{' Hierarchy 0 E itiarrs | 53visual Composition | e Beanlnfo

o Compozition Editar

Swing - ;I

1y o

I JFramel [com.sun.java.swing.JFrame] selected.
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5. There are afew properties of the JFrame object that you should set. Thefirst isitstitle, which
will show up in the top bar of the window. Right click on the top bar of the JFrame object
and select Properties.

6. This brings up awindow which lists some of the properties of the JFrame object. Click on
title and enter in atitle for your application’s main window: “Record List Form Pane
Example’.

EC_,J RecordLiztFormPaneExa. .

IJFrame1 j

background || [
beantame  |JFramel

4 constraint: | 118 w129 w53
defaultCloze0)|DISPOSE_OM_C

enabled True

fonk Dialog, plain, 12

foreground

iconlmage

rezizable True

ane Example
vizible Falze
-]

Title: fior frarme :.'

[T Show expert features

7. Click onthe“X” in the upper right corner of the Properties window to make it go away.
Y our JFrame object should now reflect the title that you assigned.

8. Another property that you need to set is the JFrame object’ s layout manager. The layout
manager is repsponsible for positioning and sizing components correctly. Right click on the
middle object JFrame object and select Properties.

9. Thisbrings up some more properties of the JFrame object (actually the JFrame object’s
“content pane”). Click on layout and select “BorderLayout” from the list of choices.
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EC_,J RecordLiztFormPaneExa. .

IJFrameEnntentF‘ane

background ||

beanMame  |JFrameContentPy

congtraint: |<MNones:

[T Show expert features

enabled True
fonk Dialog, plain, 12
foreground
ool TipT ext
vizible True
=
layout :.'

10. Click on the “X” in the upper right corner of the Properties window to make it go away.
Y our JFrame object should now be completely initialized.
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Part 4: Create an AS400 object

Procedure

1. Atthetop of the palette, select AS/400 Toolbox for Java. Thiswill cause the palette to
display al of the AS/400 Toolbox for Java' s Beans. Remember that if you can not determine
what Bean is using the icon, then hold the mouse over each icon and Visual Age for Java will
briefly display the name of the Bean.

L) RecordListFormPaneExample(8/19/98 2:10:49 PM] in Default package for RecordListFormPaneE xample [Administrator]

File Bean Edit Toolk ‘Workspace “Window Help

H» 9y wwy HHIDHY D 5 B

.{' Hierarchy Editions | 7o Visual Composition | je Beaninfo

o Composition E ditor
AS /400 Taok: - =

-@ &1 & [(_,Jﬂecold List Form Pane Example
e 2
&2
BB i
Be=
e ) [
o} &

fl 0
U (1] [
==
G
@ £z 52
E B
8, & &=
[ = Em
PR :cL _I_I

I Categary: A5/400 Toolbox for Java  Tool: Selection Taoal

2. You will need an AS400 object to enable this application to communicate with an AS/400

system. You must create an AS400 object by selecting the AS400 object B from the palette
and dropping anywhere on the Visual Composition Editor, except for on the JFrame object.
The reason that you do not drop it on this object is because it isa“non-visual” Bean and is

not part of the graphical user interface. Verify that the contents of the Visual Composition
Editor now look similar to this:
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L) RecordListFormPaneExample(8/19/98 2:10:49 PM] in Default package for RecordListFormPaneE xample [Administrator]

File Bean Edit Tools

‘Workspace Window Help

o Composition E ditor

A5/400 T ool +

fl 0
U (1] [
==
m & B
@ £z 52
E B
8, & &=

a8
AS4001

[(_,Jﬂecold Lizt Form Pane Example

3. Right click on the AS400 object and select Properties. Set the systemName property to be
the name of the AS/400 that you are using for this lab.
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Part 5: Create a RecordListFormPane object

Procedure

1. Select on the RecordListFormPane object = from the palette to the Visual Composition
Editor.

2. Click insde the center of the JFrame. Thiswill place the RecordListFormPane in the JFrame
in the Visual Composition Editor. RecordListFormPane isan AS/400 Toolbox for Java Bean
that will display the contents of an AS/400 database file, one record at atime. It provides
several buttons that allow the user to move to different records. Verify that the contents of
the Visual Composition Editor now look similar to this:

L) RecordListFormPaneExample(8/19/98 2:10:49 PM] in Default package for RecordListFormPaneE xample [Administrator]

File Bean Edit Toolk ‘Workspace “Window Help

H» 9y wwy HHIDHY D 5 B

.{' Hierarchy Editions | 7o Visual Composition | je Beaninfo

o Composition E ditor
457400 Toolts = d

ENEN: &
[n] =f =x 454001
=
& =10] x|
[%z|Record List Form Pane Example
% % Record number:
oh & i
& Ze
H e
ER
o &
&l [0 [ =
b 3] [ (e[« ][> [[» [ @]
] No data records available.
&
G g7 28
E @ E
&,

o @ -
it i »

I FecordListFormPanel [com.ibm. as400 vaccess. AecordListFormPane] selected.

3. Notethat at this point, the RecordListFormPane object does not refer to any particular
AS/400 database file yet. For this, you need to set some properties. Thefirst isthe system
where thefileresides. The system isjust an AS400 object that you created in the previous
part. Inthe Visua Composition Editor, you define object relationships by drawing
“connections’ between two or more objects. Try not to confuse this use of the word
“connection” with the AS/400 connection. Y ou need to specify the system property of the
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o Ul

RecordListFormPane object to be equal to the AS400 object that you just defined. Right click
on the RecordListFormPane object and select Connect - Connectable Features....

Choose system and click on Ok. This defines which property you want to set and the start of
aconnection. The connection is represented by a dashed line and thereis a“spider” on the
end, which means that you must click on the object which should be the other end of the
connection.

Click on the AS400 object, since it is the value to which we want to set the property.

Select this on the popup menu that appears. This means that the value of the property is set
to the entire AS400 object. Y ou have just set the RecordListFormPane object’s system
property to be equal the AS400 object, and you still have not written any code... Verify that
the contents of the Visual Composition Editor now look similar to this:

File Bean Edit Toolk ‘Workspace “Window Help

L) RecordListFormPaneExample(8/19/98 2:10:49 PM] in Default package for RecordListFormPaneE xample [Administrator]

H 9y Wy HHIDHY D=

.{' Hierarchy Editions | 7o Visual Composition | je Beaninfo

o Composition E ditor

A5/400 T ool + d

o1 &
mll [T [ —
ol N[ N(R NN

] Mo data records available.

@ iz B8
EEE
B H =
o

o @ -
it i »

T T
|§_,:|Hecom Ligt Form Pane Example

% & Record number:

o= e

da & =

& Ze

H e

= i

G

I connPtoP1: [A54001 this <->» AecordListFarmPane system] selected.

7.

You still need to define which database file the RecordListFormPane object will display. Right
click on the RecordListFormPane object and select Properties. Set the fileName property to
“IQSYS.LIB/QIWS.LIB/QCUSTCDT.FILE”.

LAB: AS/400 Toollbox for Java - Exercises 73 © Copyright IBM Corp. 1998

(10/16/98 Course material may not be reproduced in whole or in part

without the prior written permission of IBM. Trademarks are the propertv of their resnective owners.



LAB: AS/400 Toolbox for Java - Exercises

Part 6: Load the contents of a database file

Procedure

1. Another thing that you need to do is use the Visual Composition Editor to define when your
application should actually load the contents of the database file. For this example, you will
load the contents as soon as the application initializes. Y ou can define this with another
connection. Thistime you will connect the initialize() event for the application to the load()
method of the RecordListFormPane object. Right click on any part of the white space, which
represents the overall application. Select Connect....

2. You should be presented with awindow title “ Start Conection From
(RecordListFormPaneExample)”. Thiswindow lists all of the properties and events for which
you can start a connection relating to the overall application. Click on Event to list the
events. Select initialize() and click on Ok. This defines the start of a connection. Y our
cursor will changeto a*“spider”, so it istime again to click on the target object of the
connection.

3. Click insde the center of the RecordListFormPane object. Y ou will see a popup menu that
gives you some choices for the other end of the connection. Select Connectable Features....
Y ou should now see a window which gives you the choice of al properties and methods for
which you can end this connection relating to the RecordListFormPane object. Click on
Method to list the methods. Select load() and click on Ok. This defines the end of the
connection. Y ou have just made a connection that means that when the application initializes,
it should call the load() method of the RecordListFormPane object. Verify that the contents
of the Visual Composition Editor now look similar to this:
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L) RecordListFormPaneExample(8/19/98 2:10:49 PM] in Default package for RecordListFormPaneE xample [Administrator]
File Bean Edit Toolk ‘Workspace “Window Help

@Methods .{' Hierarchy 1) E ditions | ™5 yisual Composition
o Composition E ditor

Swing - o

E = = [(_,Jﬂecom' Ligt Form Pane Example
E E Record number:
un

[ alp J[o] @]

Mo data records available.
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Part 7: Pack and show the JFrame object

Procedure

1. Your application is aimost complete. The graphical user interface isinitialized and ready to
go. Thelast thing you need to do is use the Visual Composition Editor to define when your
application should present (or “show”) the graphical user interface to the user. For this
example, you will do this as soon as the application initializes. Y ou can do thiswith yet
another connection. Thistime you will connect the initialize() event for the application to the
pack() and show() methods of the JFrame object. Right click on any part of the white space,
which represents the overall application. Select Connect....

2. You should be presented with awindow title “ Start Conection From
(RecordListFormPaneExample)”. Thiswindow lists all of the properties and events for which
you can start a connection relating to the overall application. Click on Event to list the
events. Select initialize() and click on Ok. This defines the start of a connection. Y our
cursor will changeto a*“spider”, so it istime again to click on the target object of the
connection.

3. Click on the top bar of the JFrame object. Y ou will see a popup menu that gives you some
choices for the other end of the connection. Select Connectable Features.... You should
now see a window which gives you the choice of al properties and methods for which you
can end this connection relating to the JFrame object. Click on Method to list the methods.
Select pack() and click on Ok. This defines the end of the connection. You have just made a
connection that means that when the application initializes, it should call the pack() method of
the JFrame object. Verify that the contents of the Visual Composition Editor now ook
similar to this:
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L) RecordListFormPaneExample(8/19/98 2:10:49 PM] in Default package for RecordListFormPaneE xample [Administrator]

File Bean Edit Toolk ‘Workspace “Window Help

H» 9y wwy HHIDHY D 5 B

Editions | 7o Visual Composition | je Beaninfo

Swing - o

[(_,Jﬂecom' Ligt Form Pane Example

:] :] L Record number:

J [ alp J[o] @]
a4

Mo data records available.

-
4 ¥

I connEtoM2: [RecordListFormPaneE=ample.initialize(] --» JFramel show(]] selected.

Note that some of the connection arrows may be positioned differently depending on where
you dropped the JFrame object. Thisisfine aslong as the correct objects are connected.

4. Right click on any part of the white space again, which represents the overall application.
Select Connect....

5. You should be presented with awindow title “ Start Conection From
(RecordListFormPaneExample)”. Click on Event to list the events. Select initialize() and
click on Ok. This defines the start of another connection. Y our cursor will again change to a
“spider”, so it istime again to click on the target object of the connection.

6. Click on the top bar of the JFrame object. Select Connectable Features.... You should see
the window which gives you the choice of all properties and methods for which you can end
this connection relating to the JFrame object. Click on Method to list the methods. Select
show() and click on Ok. This defines the end of the connection. Y ou have just made a
connection that means that when the application initiaizes, it should call the show() method of
the JFrame object.
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Run the program

Now it is time to run the RecordListFormPaneExample program.

b 1
1. Inthe Visua Composition Editor, click on the Run button . VisualAge for Javawill

save your application, generate Java code based on the objects and connections that you
defined, and run the application. This may take afew minutes.

2. When the program runs, you will get the AS/400 Toolbox for Java signon prompt. Enter the
user ID and password that you are assigned for thislab. This should al look familiar, since
thisisjust another Java program using the AS/400 Toolbox for Java. The only differenceis
that VisualAge for Java generated the Java code instead of you!

3. After signing on you should see the JFrame object with the RecordListFormPane object

insde:
@Hecnld Lizt Form Pane Example M=l E3
Record number: 1
CUSNUM 938472
LSTHAM Henning
IHIT |G K

STREET 4859 Elm Ave
CITY Dallas

STATE [TX

FIPCOD [T5217
CDTLMT (5000
CHGCOD (3

BALDUE |37.00
CDTDUE |0.00

ENENTEEEE-

4. You can step through the records using the buttons at the bottom of the graphical user
interface.
5. Close the window using the “X” in the upper right corner.
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Conclusion

In thislab, you enabled various pieces of a client program to access an AS/400 various
components from the AS/400 Toolbox for Java.

The AS/400 Toolbox for Javais implemented using 100% Pure Java. This means that there are
no platform dependenciesin the code. Since Java is portable across many environments, pure
Java programs will run on any Java enabled platform. The important implication to you as an
application developer is that one version of your program will run on many platforms. This can
reduce the duplicate development and maintenance expenses usually associated with multiple
platform application development.

Y ou can get more information about the AS/400 Toolbox for Java and download atrial or beta
version by going to the web address http://www.as400.ibm.com/toolbox.

LAB: AS/400 Toollbox for Java - Exercises 79 © Copyright IBM Corp. 1998

(10/16/98 Course material may not be reproduced in whole or in part
without the prior written permission of IBM. Trademarks are the propertv of their respective owners.



LAB: AS/400 Toolbox for Java - Exercises

Appendix A: Solutions

Exercise 1: Command Call
i mport com i bm as400. access. AS400;
i mport com i bm as400. access. AS400Message;
i mport com i bm as400. access. CommandCal | ;
public class ConmandCal | Exanpl e ext ends bj ect
public static void main(String[] args)
{
try
{
I e e e T T
/1 Lab Exercise #1 Part #1 - Insert code here.
I e e e T T
AS400 system = new AS400( " nySystem');
I e e e T T
/1 End of code.
I e e e T T
I e e e T T
/1 Lab Exercise #1 Part #2 - Insert code here.
I e e e T T
CommandCal I command = new ConmandCal | (system;
I e e e T T
/1 End of code.
I e e e T T
/1 Gather the conmand |ine argunents passed to this program
StringBuffer buffer = new StringBuffer();
for (int i =0; i < args.length; ++i)
buf f er. append (args[i]);
buf fer.append (" ");
}
String commandString = buffer.toString ();
I e e e T T
/1 Lab Exercise #1 Part #3 - Insert code here.
I e e e T T
i f (command. run(conmandStri ng))
Systemout. println("The command was successful .");
el se
Systemout.println("The command failed.");
I e e e T T
/1 End of code.
I e e e T T
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L e
/1 Lab Exercise #1 Part #4 - Insert code here.
L e
AS400Message[] messageli st = command. get Messageli st () ;
for (int i=0; i < messagelist.length; i++)

Systemout.println (nmessageList[i].getID() + ":" +

messageList[i].getText());

}
R e R T
/1 End of code.
A L e e T

}

catch (Exception e) {
Systemout.println ("Error: " + e);

}

Systemexit (0);
}
}

Exercise 2: Data Queue

i mport com i bm as400. access. AS400;

i mport com i bm as400. access. Dat aQueue;

i mport com i bm as400. access. Dat aQueueEnt ry;
public cl ass Dat aQueueExanpl e extends Object

public static void main(String[] args)

{
try
{
I
/1 Lab Exercise #2 Part #1 - Insert code here.
R I i I
AS400 system = new AS400( " nySystem');
syst em connect Ser vi ce( AS400. DATAQUEUE) ;
I
/1 End of code.
I
I
/1 Lab Exercise #2 Part #2 - Insert code here.
I
Dat aQueue dat aQ = new Dat aQueue(system
“/ QSYS. LI B/ nyLi brary. LI B/ nyDat aQ DTAQ') ;
I
/1 End of code.
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Lab Exercise #2 Part #3 - Insert code here.

Lab Exercise #2 Part #4 - |Insert code here.

Lab Exercise #2 Part #5 - Insert code here.

Dat aQueueEntry dgEntry = dat aQ peek();
Systemout.println(dgEntry.getString());

}
catch (Exception e) {
Systemout.println ("Error: " + e);

}

System exi t

}
}

(0);

Exercise 3: JDBC

i mport com i bm as400. access. AS400;
i mport com i bm as400. access. AS400JDBCDx i ver;

i mport j ava.
i mport j ava.
i mport j ava.
i mport j ava.
i mport j ava.
i mport j ava.
i mport j ava.

sql

sql
sql

. Connecti on;
sql .
sql .
sql .
sql .
. SQLExcepti on;
. Stat enent ;

Dri ver Manager ;

Pr epar edSt at enent ;
Resul t Set ;

Resul t Set Met aDat a;

public class JDBCExanpl e extends (bject

public static void main(String[] args)
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try

String collectionNane_ = “7;
String tableNane_ = “7;

/1 Evaluate the input paraneters.
if (args.length != 2)

Systemout.println();
Systemout. println(“Usage:”);
Systemout.println();
Systemout.println(* JDBCExanpl e collectionNane tabl eNane”);
Systemout.println();
Systemout. println(“For exanple:”);
Systemout.println();
Systemout.println(* JDBCExanple MyLibrary MyTabl e”);
Systemout.println();
}
el se
col l ecti onNane_ = args[0];
tabl eName_ = args[1];
}
A L e e T
/1 Lab Exercise #3 Part #1 - Insert code here.
A L e e T

AS400 system = new AS400( " nySystem');
Dri ver Manager . regi sterDriver (new AS400JDBCDri ver());
Connecti on connection = DriverManager. get Connection (“jdbc:as400://" +

Lab Exercise #3 Part #2 -

system;

I nsert code here.

Statement createColl ecti on = connection. createStatenent ();
createCol | ecti on. execut eUpdat e (“CREATE COLLECTION * +
col I ecti onNane_);

}
catch (SQLException s)

/1 1f collection already exists ignore and do not hi ng.

/! Drop the table if it already exists.
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try
{ _
Statement dropTabl e = connection. createStatenment ();

dropTabl e. execut eUpdate (“DROP TABLE “ + coll ecti onNane_ +
“.” + tabl eNane_);

}
catch (SQLException sqgl)

/1 1gnore, do nothing.
}
I e I
/1 Lab Exercise #3 Part #3 - Insert code here.
e

Statement createTabl e = connecti on. createSt at enent () ;

creat eTabl e. execut eUpdat e (“CREATE TABLE “ + coll ecti onNane_ + “.”
+ tabl eName_ + “ ((CUSTNUM | NTEGER, NAME VARCHAR(20) :
+ “LIMT DOUBLE, BALANCE DOUBLE)");

/1 Lab Exercise #3 Part #4 - |Insert code here.

Prepar edSt at enent i nsert St at ement = connecti on. prepareSt at enent (
“I NSERT I NTO “ + collectionNane_ + “.” + tableNane_+
“ (CUSTNUM NAME, LIMT, BALANCE)” + “ VALUES (?, 2, ?2, ?2)");

Il Insert custoner records into the table
nsert Statenent.setlnt (1, 500001);
nsertStatenent.setString (2, “Mckey Muse”);
nsert St at enent . set Doubl e (3, 150000. 00);
nsert St at enent . set Doubl e (4, 5897.95);

nsert St at enent . execut eUpdate ();

nsert Statenent.setlnt (1, 500002);
nsert Statenent.setString (2, “Donald Duck”);
nsert St at enent . set Doubl e (3, 80000. 00);

nsert St at enent .
nsert St at enent .

nsert St at enent .
nsert St at enent .
nsert St at enent .
nsert St at enent .

nsert St at enent

set Doubl e (4, 63000.25);
execut eUpdate ();

setint (1, 500008);
setString (2, “CGoofy”);
set Doubl e (3, 11500.00);
set Doubl e (4, 905.72);

. execut eUpdate ();

Lab Exercise #3 Part #5 -

I nsert code here.
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Statement sel ect = connection. createStatenent ();
ResultSet rs = sel ect.executeQuery (“SELECT * FROM “ + coll ecti onNane_
+ “.7 + tableName_);

/1 Lab Exercise #3 Part #6 - |Insert code here.

Resul t Set Met aData rsnd = rs. get MetaData ();
i nt columCount = rsnd. get Col umCount ();

{1 Print the columm headers to System out
for (int x=1; x<= col umCount; ++x)

String | abel = rsnd. get Col umLabel (x);
int col Size = rsnd. get Col umbDi spl aySi ze(x);

print Col um(| abel , col Size);

}

Systemout.println();
e
/1 Lab Exercise #3 Part #7 - Insert code here.
e

while (rs.next ())
{

for (int i=1; i<= columCount; ++i)

String data = rs.getString(i);
i nt columSi ze = rsnd. get Col umbDi spl aySi ze(i);

print Col uim (data, columsSize);

}
Systemout. printlin();

}
catch (Exception e)
Systemout.printin(“Error: * + e);

}System exit (0);
}

R e e
/1 Method: printColum
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/1 Description: Prints out the colum information to System out
/1 paddi ng remai ni ng col um display |length with spaces.

private static void printColum(String data, int columsSize)
StringBuffer buffer = new StringBuffer(columSize - data.length());

for (int c=0; c< buffer.capacity(); ++c)
buffer = buffer.insert(c, * *);

/1 Add a space for a colum divider.
String pad = buffer.append(®* ').toString();

System out. print(data + pad);

Exercise 4: Record-level access

i mport com i bm as400. access. AS400;

i mport com i bm as400. access. AS400Text ;

i mport com i bm as400. access. AS400ZonedDeci mal ;

i nport com i bm as400. access. Char act er Fi el dDescri pti on;

i mport com i bm as400. access. QSYS(hj ect Pat hNane;

i mport com i bm as400. access. Sequenti al Fil e;

i mport com i bm as400. access. Record;

i mport com i bm as400. access. Recor dFor mat ;

i mport com i bm as400. access. ZonedDeci mal Fi el dDescri pti on;
i mport java. mat h. Bi gDeci mal ;

public class RLAExanpl e extends bject

public static void main(String[] args)

{
try
{

I e e e T T

/1 Lab Exercise #4 Part #1 - Insert code here.

R e R R T R

/!l Create a record description for the file, Q W\ QCUSTCDT

ZonedDeci mal Fi el dDescri pti on cusNum = new ZonedDeci mal Fi el dDescri ption
(new AS400ZonedDeci nmal (6, 0), “CUSNUM ) ;

Char act er Fi el dDescri ption | ast Name = new Char act er Fi el dDescri ption
(new AS400Text (8), “LSTNAM);

Char acter Fi el dDescription initials = new CharacterFi el dDescription
(new AS400Text (3), “INT");

Char act er Fi el dDescription street = new CharacterFi el dDescri ption
(new AS400Text (13), “STREET");

Char acter Fi el dDescription city = new CharacterFi el dDescription
(new AS400Text (6), “CITY");

Char act er Fi el dDescription state = new CharacterFi el dDescri ption
(new AS400Text (2), “STATE’);

ZonedDeci mal Fi el dDescri pti on zi pCode = new ZonedDeci mal Fi el dDescri pti on
(new AS400ZonedDeci nmal (5,0), “ZIPCOD);
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ZonedDeci mal Fi el dDescription cdtLimt = new ZonedDeci nal Fi el dDescri ption
(new AS400ZonedDeci nal (4, 0), “CDTLMI);

ZonedDeci mal Fi el dDescri pti on chgCode = new ZonedDeci mal Fi el dDescri pti on
(new AS400ZonedDeci nmal (1, 0), “CHGCOD');

ZonedDeci mal Fi el dDescri pti on bal Due = new ZonedDeci mal Fi el dDescri ption
(new AS400ZonedDeci nal (6, 2), “BALDUE");

ZonedDeci mal Fi el dDescri pti on cdt Due = new ZonedDeci mal Fi el dDescri ption
(new AS400ZonedDeci nal (6, 2), “CDIDUE");

Recor dFor mat qcustcdt = new Recor dFor mat (“ CUSREC’) ;

/1 Add the field descriptions to the record fornat.
gcust cdt . addFi el dDescri pti on(cusNum ;
gcust cdt . addFi el dDescri pti on(| ast Nane) ;
gcust cdt . addFi el dDescription(initials);
gcust cdt . addFi el dDescri ption(street);
gcust cdt . addFi el dDescription(city);
gcust cdt . addFi el dDescri ption(state);
gcust cdt . addFi el dDescri pti on(zi pCode);
gcust cdt . addFi el dDescri ption(cdtLimt);
gcust cdt . addFi el dDescri pti on(chgCode);
gcust cdt . addFi el dDescri pti on( bal Due) ;
gcust cdt . addFi el dDescri pti on( cdt Due) ;

/1 Lab Exercise #4 Part #2 - Insert code here.

AS400 system = new AS400();

/1l Create the object path nanme to the database file.

QSYShj ect Pat hNane fil eNane = new QSYSObj ect Pat hName(“ Q W5’ ,
“ QCUSTCDT”,
“FILE");

/1 Create the sequential file object.

Sequential File file = new Sequential Fil e(system fileNane.getPath());

!/ Lab Exercise #4 Part #3 - Insert code here.

/1 Set the file's record format.
file.setRecordFormat (qcustcdt);

/1 Open the file for read-only access. Specify bl ocking factor of
/1 10. Don’t use conm tnent control.
file.open(Sequential Fil e. READ_ONLY, 10,

Sequential Fil e. COMM T_LOCK_LEVEL_NONE) ;

e
/1 End of code.
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Lab Exercise #4 Part #4 -

// Read the file record of the file.
Record data =

// While there are records in the file,

while (data !'= null)

{
/1
i f
{

file.readNext();

I nsert code here.

read the next record.

Di spl ay custoner and bal ance if bal ance due > 0.
( ((Bi gDeci nmal )data.getField(“BALDUE")).fl oatVal ue() > 0.0)

System out .
System out .
System out .

}

/] Read the next

data =

print( (String)data.getField(“INT") + * *);
print( (String)data.getFiel d(“LSTNAM) + “ “);
println( (Bi gDecimal)data.getField(“BALDUE"));

record in the file.

file.readNext();

Lab Exercise #4 Part #5 -

catch (Exception e)

System out .

System exi t

}
}

(0);

Exercise 5: Program Call

i mport com
i mport com
i mport com
i mport com
i mport com
i mport com
i mport com
i mport com

i bm
i bm
i bm
i bm
i bm
i bm
i bm
i bm

as400.
as400.
as400.
as400.
as400.
as400.
as400.
as400.

access.
access.
access.
access.
access.
access.
access.
access.

printIn(“Error: “ + e);

AS400;
AS400Message;
AS400Text ;
MessageQueue;
Prograntal | ;

Pr ogr anPar anet er ;
QSYSbj ect Pat hNarre;
QueuedMessage;

public class ProgranCal | Exanpl e extends bject

I nsert
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public static void main(String[] args)

{
try
I e e e T T
/1 Lab Exercise #5 Part #1 - Insert code here.
I e e e T T
AS400 system = new AS400( " nySystem');
ProgranCal | pgm = new Prograntal | (systen);
I e e e T T
/1 End of code.
I e e e T T
I e e e T T
/1 Lab Exercise #5 Part #2 - Insert code here.
I e e e T T
ProgranParameter[] parnLi st = new ProgranParaneter|2];
/1 Input paraneter #1: Data Queue |ibrary nane.
AS400Text |ibraryText = new AS400Text (10);
byte[] libraryName = |libraryText.toBytes("“myLibrary”);
parmLi st[ 0] = new ProgranParaneter (libraryNane);
/1 1nput paraneter #2: Data Queue nane.
AS400Text dqText = new AS400Text (10);
byte[] dgName = dqText.toBytes(“nyDataQ);
parmnlLi st[1] = new ProgranParanet er (dgNane) ;
pgm set Par anet er Li st ( par i st) ;
I e e e T T
/1 End of code.
I e e e T T
pgm set Progr an( QSYS(hj ect Pat hNane. t oPat h(“ JAVALI B”,
“ DQRECEI VE",
“ Pwi ) ) ;

I e e e T T
/1 Lab Exercise #5 Part #3 - Insert code here.
I e e e T T
if (pgmrun() !'= true)
{

AS400Message[] messageli st = pgm get Messageli st();

for (int i=0; i < messagelist.length; i++)

Systemout.println (nmessageList[i].getID() + “:" +
messageList[i].getText());

}
}
I e e e T T
/1 End of code.
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/1 Lab Exercise #5 Part #4 - |Insert code here.

MessageQueue nmsgQueue = new MessageQueue(system MessageQueue. CURRENT) ;
Enumeration |ist = nmsgQueue. get Messages() ;

while (list.hasMreEl ements())

QueuedMessage nessage = (QueuedMessage)li st. nextEl enent ();
System out . printl n(message. get Text ());

}

msgQueue. remove() ;

}

catch (Exception e) {
Systemout.println ("Error: " + e);

}

Systemexit (0);
}
}

Exercise 5: Program Call (RPG program)

Source for the RPG programthat is used in the 98 Fall Common Lab
Exercise #5 (PrograntCal | Exanpl e). JAVALI B. LI B/ DQRECEI VE. PGM

This RPG programreceives an entry froma sequential data queue with
maxi mum data entry length of 50 (library and data queue nane are input
paranmeters on the program) and displays the results into a nmessage
queue (nane fromlibrary paraneter).

. CLONO1NO2NO3Fact or 1+++OpcdeFact or 2+++Resul t LenDHHi LoEq

khkkkhkkkhkkkh*x Begl nnl ng Of data KRRk ok b O R R S S o R R

C *ENTRY  PLI ST

C PARM LIB 10
C PARM NAME 10
C CALL ' QRCVDTAQ

C PARM NAME JVDTAQ 10
C PARM LI B JVDLI B 10
C PARM DTQLEN 50
C PARM WK50 50
C PARM 1 DTWAI T 50
C VK50 DSPLYLI B

C RETRN

Exercise 7: SQL Result Set Table Pane
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i mport
i mport
i mport
i mport

i mport
i mport
i mport
i mport
i mport

com i bm as400. access. AS400JDBCDx i ver ;

com i bm as400. vaccess. Error Di al ogAdapt er;
com i bm as400. vaccess. SQL.Connecti on;

com i bm as400. vaccess. SQLResul t Set Tabl ePane;

com sun. j ava. Sw ng. *;
java.aw . *;

java. aw . event . *;

j ava. beans. *;
java.sql.*;

public class SQ.Resul t Set Tabl ePaneExanpl e
ext ends KeyAdapter {

private static SQ.Result Set Tabl ePane t abl ePane_;

private static JTextField textField_;

public static void main(String argv[])

{

try {
/1 Register the AS/ 400 Tool box for Java JDBC dri ver.
Dri ver Manager . regi sterDriver (new AS400JDBCDri ver());
I e e e T T
/1 Lab Exercise #7 Part #1 - Insert code here.
I e e e T T
SQLConnecti on connection = new SQL.Connection("jdbc: as400:// nySystem');
I e e e T T
/1 End of code.
I e e e T T
I e e e T T
/1 Lab Exercise #7 Part #2 - Insert code here.
I e e e T T
SQLResul t Set Tabl ePane tabl ePane = new SQLResul t Set Tabl ePane() ;
t abl ePane. set Connecti on (connecti on);
I e e e T T
/1 End of code.
I e e e T T
// Store the table pane in a static variable.
t abl ePane_ = t abl ePane;
/1 Initialize the text area.
textField_ = new JTextField ("Enter an SQ. query here.");
text Fi el d_. addKeyLi st ener (new SQ.Resul t Set Tabl ePaneExanple ());
/1 Initialize the frane.
JFrame frame = new JFranme ("SQLResult Set Tabl ePane exanple");
frane. get Cont ent Pane (). setlLayout (new BorderLayout ());
frane. get Content Pane ().add ("North", textField);
frane. get Content Pane ().add ("Center", tablePane_);
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/1 When the frame closes, exit the program
franme. addW ndowLi st ener (new W ndowAdapter ()

public void wi ndowC osi ng (W ndowEvent event) { Systemexit (0);}
1)

/1 Lab Exercise #7 Part #4 - |Insert code here.

Error D al ogAdapt er errorHandl er = new ErrorDi al ogAdapt er (tabl ePane_);
t abl ePane_. addErrorLi stener (errorHandler);

/1 Display the frane.
franme. pack();
franme. show);

} catch (Exception e) {
Systemout.println ("Error:

+ e);

/1 This gets called whenever a key is pressed in the text area.
public void keyPressed (KeyEvent event)

{
try {

/1 Check for the Enter key.
if (event.getKeyCode () == KeyEvent.VK ENTER) {
String queryText = textField_.getText ();

SQ_Resul t Set Tabl ePane t abl ePane = tabl ePane_;
/1 Lab Exercise #7 Part #3 - Insert code here.

t abl ePane. set Query (queryText);
t abl ePane. | oad ();

}
} catch (Exception e) {
Systemout.println ("Error:
}

}
}

+ e);

Exercise 8: Navigate the Integrated File System
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i mport com i bm as400. access. AS400;

i mport com i bm as400. vaccess. AS400Expl or er Pane;

i mport com i bm as400. vaccess. Error D al ogAdapt er;

i mport com i bm as400. vaccess. VI FSDi rect ory;

i mport com sun.j ava. sW ng. *;

i mport java.awt.*;

i mport java.awt.event.*;

public class VIFSD rectoryExanpl e

{

public static void main(String argv[])
{
try
{
I e e e T T
/1 Lab Exercise #8 Part #1 - Insert code here.
I e e e T T
AS400 system = new AS400 ("mySysteni);
VIFSDirectory root = new VIFSDirectory (system "/Q BM ProdData");
I e e e T T
/1 End of code.
I e e e T T
I e e e T T
/1 Lab Exercise #8 Part #2 - Insert code here.
I e e e T T
AS400Expl or er Pane expl orer Pane = new AS400Expl or er Pane (root);
expl orerPane. | oad ();
I e e e T T
/1 End of code.
I e e e T T
/1 Initialize the frane.
JFrame frame = new JFranme ("VIFSDi rectory exanple");
frane. get Cont ent Pane (). setlLayout (new BorderLayout ());
frane. get Cont ent Pane ().add ("Center"”, explorerPane);
/1 When the franme cl oses, exit the program
franme. addW ndowLi st ener (new W ndowAdapter ()
public void wi ndowC osi ng (W ndowEvent event) { Systemexit (0);}

1)
Error D al ogAdapt er errorHandl er = new ErrorDi al ogAdapt er (expl orerPane);
expl or er Pane. addErr or Li stener (errorHandl er);
I e e e T T
/1 End of code.
I e e e T T
/1 Display the frane.
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frane. pack();
franme. show);

}
catch (Exception e) {

}

Systemout.println ("Error: + e);

Exercise 9: Command Call Button and Message List

i mport
i mport
i mport
i mport
i mport
i mport
i mport

i mport
i mport
i mport

com i bm as400. access. Acti onConpl et edEvent ;
com i bm as400. access. Act i onConpl et edLi st ener;
com i bm as400. access. AS400;

com i bm as400. vaccess. AS400Det ai | sPane;

com i bm as400. vaccess. CommandCal | But t on;

com i bm as400. vaccess. Error Di al ogAdapt er;
com i bm as400. vaccess. VMessageli st ;

com sun. j ava. Sw ng. *;
java. aw . *;
java. aw . event . *;

public class ConmandCal | But t onExanpl e
i mpl enents Acti onConpl et edLi st ener {

private static CommandCal | Button button_;

private static AS400Det ai | sPane det ai | sPane_;

private static VMessageli st messageli st _;

public static void main(String argv[])

{

try {
I e e e T T
/1 Lab Exercise #9 Part #1 - Insert code here.
I e e e T T
AS400 system = new AS400 ("mySysteni);
ConmandCal | Butt on button
= new CommandCal | Button ("Verify TCP connection");
button. set System (systen);
button. set Command ("PING " + system get SystenNane ());
I e e e T T
/1 End of code.
I e e e T T
I e e e T T
/1 Lab Exercise #9 Part #2 - Insert code here.
I e e e T T
VMessageli st nessageli st = new VMessagelLi st ();
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/1 Lab Exercise #9 Part #3 - Insert code here.

R e R T
/1 End of code.

A L e e T
/1 Set up the action conpleted |istener.

button_ = button;

messageli st _ = nessageli st;

detai | sPane_ = detai |l sPane;

butt on. addAct i onConpl et edLi st ener (new ConmmandCal | Butt onExanple ());

/1 Initialize a panel to hold the button.
JPanel panel = new JPanel ();

panel . set Layout (new Fl owLayout ());
panel . add (button);

/1 Initialize the frane.

JFrame frame = new JFrane (" CommandCal | Button exanpl e");
frane. get Cont ent Pane (). setlLayout (new BorderLayout ());
frane. get Cont ent Pane ().add ("North", panel);

frane. get Content Pane ().add ("Center", detail sPane);

/1 When the franme cl oses, exit the program
franme. addW ndowLi st ener (new W ndowAdapter ()

public void wi ndowC osi ng (W ndowEvent event) { Systemexit (0);}
1)

Error D al ogAdapter errorHandl er = new ErrorDi al ogAdapt er (detail sPane);
det ai | sPane. addErrorLi stener (errorHandler);

/1 Display the frane.
franme. pack();

franme. show);

catch (Exception e) {
Systemout.println ("Error:

+ e);

/1 This gets called whenever a command is run.
public void acti onConpl eted (Acti onConpl et edEvent event)

try {
ComandCal | But t on butt on = button_;
VMessageli st messageli st = nmessagelLi st _;
AS400Det ai | sPane detai | sPane = detail sPane_;
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/1 Lab Exercise #9 Part #4 - |Insert code here.

messageli st. set MessagelLi st (button. get MessagelLi st ());
det ai | sPane.load ();

e
/1 End of code.
e
} catch (Exception e) {
Systemout.println ("Error: " + e);
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