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» Phil Coulthard, George Farr

@ This presentation is based on the books (www.mcpressonline/ibmpress)

» Java for RPG Programmers, 1SBN 1-931182-06-X
» Java for S/390 and AS/400 COBOL Programmers,1-58347-011-5

@ It also contains information from the related Student Workbook (www.mcpressonline)

8, s » Java for RPG and COBOL Programmers on AS/400 Student
s Workbook

Student
rw=2] Disclaimer:

@ The information contained in this document has not been submitted to any formal IBM test and is
distributed on an as is basis without any warranty either express or implied. The use of this
information or the implementation of any of these techniques is a customer responsibility and
depends on the customers' ability to evaluate and integrate them into the customers' operational
environment. While each item may have been reviewed by IBM for accuracy in a specific situation,
there is no guarantee that the same or similar results will result elsewhere. Customers attempting
to adapt these techniques to their own environment do so at their own risk.

Reproduction:
@ The base presentation is the property of IBM Corporation. Permission must be obtained PRIOR to
making copies of this material for any reason.
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8 Copyright International Business Machines Corporation 2001
References in this document to IBM products or services do not imply that IBM intends to make them available in every country.
The following terms are trademarks or registered trademarks of International Business Machines Corporation in the United States, other countries, or both:

{

AS/400 IBM Logo
AS/400e iSeries
e-business logo 0S/400
IBM

Lotus, Freelance, and Word Pro are trademarks of Lotus Development Corporation in the United States, other countries, or both.

Tivoli and NetView are trademarks of Tivoli Systems Inc. in the United States, other countries, or both.

C-bus is a trademark of Corollary, Inc. in the United States, other countries, or both.

Java and all Java-based trademarks and logos are trademarks or registered trademarks of Sun Microsystems, Inc. in the United States, other countries, or both.
Microsoft, Windows, Windows NT, and the Windows logo are trademarks of Microsoft Corporation in the United States, other countries, or both.

PC Direct is a trademark of Ziff Communications Company in the United States, other countries, or both and is used by IBM Corporation under license.
ActionMedia, LANDesk, MMX, Pentium and ProShare are trademarks of Intel Corporation in the United States, other countries, or both.

Other company, product and service names may be trademarks or service marks of others.
Information is provided "AS IS" without warranty of any kind.

All customer examples described are presented as illustrations of how those customers have used IBM products and the results they may have achieved. Actual environmental costs
and performance characteristics may vary by customer.

Information in this presentation concerning non-IBM products was obtained from a supplier of these products, published announcement material, or other publicly available sources
and does not constitute an endorsement of such products by IBM. Sources for non-IBM list prices and performance numbers are taken from publicly available information, including
vendor announcements and vendor worldwide homepages. IBM has not tested these products and cannot confirm the accuracy of performance, capability, or any other claims
related to non-IBM products. Questions on the capability of non-IBM products should be addressed to the supplier of those products.

All statements regarding IBM future direction and intent are subject to change or withdrawal without notice, and represent goals and objectives only. Contact your local IBM office or
IBM authorized reseller for the full text of the specific Statement of Direction.

Some information in this presentation addresses anticipated future capabilities. Such information is not intended as a definitive statement of a commitment to specific levels of
performance, function or delivery schedules with respect to any future products. Such commitments are only made in IBM product announcements. The information is presented
here to communicate IBM's current investment and development activities as a good faith effort to help with our customers' future planning.

Performance is based on measurements and projections using standard IBM benchmarks in a controlled environment. The actual throughput or performance that any user will
experience will vary depending upon considerations such as the amount of multiprogramming in the user's job stream, the I/O configuration, the storage configuration, and the
workload processed. Therefore, no assurance can be given that an individual user will achieve throughput or performance improvements equivalent to the ratios stated here.

Photographs shown are of engineering prototypes. Changes may be incorporated in production models.
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T L s

e \World of Java

e Java versus RPG:
~ RPG IV and ILE Review
~ Application Anatomy
~ Syntax, Data Types, Variables
- Operators, Statements
~ Arrays, Strings
e OO Terminology

® Exceptlom:lanqil _
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L What is Java? TN

e An OO programming language
» Created by Sun Microsystems Inc, in 1995

» Adopted by Netscape In 1996
» Heavy iInvestment by IBM ever since

e INnitially for:

» applets that run in Web Browsers
» applications that are client-GUI or server non-GUI

e Now also for:

» Servlets that run inaWeb Server
» Enterprise JavaBeans that run onaserver

o RELICH More... ;
GaYala! ~HT o 20N1 2NN2  Tava ie a tradamarl nf Q
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e Java Mantra 15K

¢ "Write Once, Run Anywhere"

» Java code Is Interpreted

» Java interpreter has been ported to just about every
operating system, Web browser, Web server, and
hand-held device in existence today

» Java language comes with many pre-defined

functions and services

«In the form of "packages”
«Reduces dramatically the need to rely on operating system APIs

e "earn Once, Use Everywhere"

» Use Java for GUI, Web, Business Logic, Tools,

FO3SP10andSP1lJa ) I I leg 7
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§-  Three Flavors of Java =

EARIRERNINTTT e P T ——
e Java 2 Standard Edition (J2SE):

» For JavaBeans, applets, GUI/non-GUI application
» START HERE

«but also use Servlet and JSP support from your Web Application Server

e Java 2 Enterprise Edition (J2EE):

» For Java Servlets, JavaServer Pages
«Although also available via Application Servers such as WebSphere

» For Enterprise JavaBeans, Java Naming and Directory
Interface, Java Messaging Service, ... and much more!
» GROW HERE

e Java 2 Micro Edition (J2ME).

>For small embedded devices: chips, phone, hand-helds...
. ic a tradamarls nf Qiin Mirrncvictame Ine hacad nn " 1ava far DD Dranrammarce"




&  Javalandscape =i

|| i J2vz For RPG Programin
¢ How Is Java packaged?

» For developers

lna"Java Development Kit" (JDK)
» Compiler, runtime, command line tools

» FOor runtime

«Ina"Java Virtual Machine" (JVM)
> Interpreter

e How do you get Java?

»For developers
e JDK from Sun (www.java.sun.com) or IBM (www.ibm.com/java)
e JDK also built-in to Java tools like VisualAge for Java, WSSD

» FOor runtime

e J\VVM built-in to many Operating Systems, Web Browsers, App'n

Fﬁma@ PDAS Cell Phones etc .
(ﬂr‘nDVDlr‘l-lT N1 CNADDNADATINN 20N1 20N2  Tava anamarl, nf Qi rne hacad nn " 1ava far DD Drannrammare"




“Eile Edit View Go

Communicator Helt:i

-

P A2 EEIFE

o

“ Enl:ukmarks A Lnr:at'nn. file: #7000 #jdk.Ajdk 1.1.5/doc ‘rl

= | Document; =

JavaSaft
IDE Release Hotee
JDE APT Doonnerdation -
JDE Graide to Hear Feabhmes
JDE Tool Doonnerdation
JDE Dehos
JEE Doonwnentatiotn =
Eelated Doonrstts _I

FO3SP10andSPllJavaForRPGProgrammers.grz

10
a far DD Dranrammarce" | BVIFS@EIWARE

@ CODVDRICHT IRM CANDDNADRATINN 2001 20N2  Tava ie a tradamarl, nf Qiin Mirrncvictame Ine hacad nn " 1awv



JDK Licensin TBH.

“or BEG Procrarimars

Siliig Writes JDK for
VICHESY/STLEMS

Licenses JDK
0...

0S/400

Ports to —
__’

Nersezios
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e Java Classes IEM

T L s

e Classes
» Compilation unit
N0 matter what you are using Java for!
» All fields and executable code are inside classes
» Source files are compiled into class files

e Bytecode

» \What are inside class files

» Assembler language for Java
«what the JVM "interprets”

12
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L Java Beans iSm

MMM e —
tm
e JavaBeans

» Classes designed for fine-grained re-use
e Java's components, like Microsoft VB's VBX
*Not to be confused with Enterprise JavaBeans!!

»Beans contain
e properties (fields),
e methods (paragraphs),
events (eg, button-pressed)

» Tools can discover contents dynamically
» And present list to use to select from or change

e JAR" Files (Java ARchive)

»Java Way to group/compress classfiles

13
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q Using Java

-Illlm_ _
e Applications

» Java command line programs (you call)

e Applets™

» Java Web Browser programs (Web Browser calls)

e Enterprise JavaBeans™

»Enterprise-scale re-usable components (Application Server
calls)
»arge scale (eg payroll) versus JavaBeans (eg, tax)

e Java Servlets™
» Java Web Server programs (Web Server calls)

e JavaServer Pages "

> HTI\/IL Ius embedded Java (Sewlets call)

FO3SP10andSP11JavaForRPGProgramme 14
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e Java Tools

MMM
e Java Tools are

» Optional
e minimal requirement: JDK + editor

» Productive
*eg, wizards and debuggers

»Numerous
 From IBM, Symantec, Sun, Inprise, ...

e IBM Java Tool story

»"Next generation” tools are
«\WebSphere Studio Site Developer (Java, Web, XML tooling)
«\WebSphere Studio Application Developer (+ EJB tooling)

»For iSeries, there Is
wsmomsuasotdieRophere Development Studio Client 4.0 (folow-onto w

™ C~ODVDRICHT IRM ~NARDNRATINN 2N i 1 c n 1 r amm
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€. Javaandthe Web ==

ML e Yoz For REG Rrogramimsrs
e Java and Web are a good fit!

> Most common use of Java today for business Is:
« Glue between business logic / transactions, and Web pages

> This Is done by
«\Wrapping the business logic / transaction in a JavaBean/EJB
« Calling the JavaBean/EJB from a Java Servlet
«Creating JavaServer Pages (JSPs) that
» Are simply HTML static pages with "holes" for dynamic data
» Are called by the Java Servlet, which passes the dynamic data in the
form of a simple Java Bean (think of this bean as a data structure)
» Are resolved into straight HTML by the JSP engine and passed to the
Web Browser

e Java Servlets and JSPs...

> are Industry standard

coasoioanasprmaro ik LA MV ED Appllcatlon Server that meets mdustry standard .
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||\|||||||||||||m_|m bSphere App n Se Ner-ﬁ :T:f

¢ Runtime engine for JSPs and

Servlets

» Plugs into Web server such as
«IBM HTTP Server "classic", Apache, IIS, Domino

» Runs on many platforms
«0S/400, 0S/390, Windows, Unix, Linux, Solaris, ...

¢ Runtime engine for EJBSs

» Only for Advanced Edition prior to 4.0 release
»In all editions as 0f 4.0

www.ibm.com/software/webservers

www.ibm.com/iseries/websphere
OandSP11JavaFOorRPGPTOQTa ers.p
G
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e Web Tools IBH

T e o AT —
e \Web Tools are for

> \WeDb site management
« Organizing Web projects and files
« Publishing to test and product application servers

» HTML and other static content
«Images, audio, video, etc

» Java Servlets and JavaServer Pages
«For designing JSPs, generating servlets and JSPs via wizards

e IBM Web Tool story

»"Classic" tool is WebSphere Studio
«What Is In current release of WDT for 1Series

> "Next generation" tool Is
«\WebSphere Studio Site Developer (Java, Web, XML tooling)
B Rp(yvgergs ohere Studlo Appllcatlon Developer (+ EJB tooling) .
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e Java LifeCycle I8

(| [ - Java For FPS Progrmmers)
e Use javac to compile

» Use javato run from command line
«if it IS application or to unit-test this individual class

run

javac

@ java /

»For applets
Use HTML/JSP file with <APPLET> tag pointing to the applet

»For servlets
 Use HTML/JSP file with <FORM> tag pointing to the servlet

» For EJBS

® class

S —— splmlude In Web Apphcatlon that S deoloved to a J2EE Container

| BVISOEIWARE
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Java

q Compiline

/* Prototypical Hello Wbrld applicati on
public class Hello
{
?ublic static void main(String args[]) ™ "main"
System lout. println("Hello World: )| method
] called by
} — JVM
e

E:\nycode>j avac Hell o.] ava

el lo.java: 6: No variable |lout defined in class System

System | out.println("Hello World!");
N\

|System out.println("Hello Wrld!"); I

E: \ nycode>j avac Hell o.java
FO3SP10andsSP1 OrRPGPro 20
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\ nycode>j ava Hell o
|

E:
Hel | o Wor | d!

FO3SP10andSPllJavaForRPGProgrammers.grz 21
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Java Entry Points

J — SO tll'I |
AV )

Where runs

Who calls

=l e <ere) | Java command

Enitry poinit

SECUrIiLy,
restrictions

FO3SP10andSP11JavaForRPGProgrammers.prz

Anywhere

Web
Browser

ApPpletSERVIEL

Web Server

User

Browser

Web Server

<APPLET>
html tag

By mapping
to URL

main method

Init, then
paint

Init, then
doGet /
doPost

Optional

22
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€-  Non-Java Resou fces iz

T N

» HOw to access non-Java resources?
DataBase | Programs

S
%i—' ransactionsj File System
Commands | Other...
Java EJB

= [Application

L]
tviet . . Java server
Application
w 0
\
Java client
) Application
Wser
FOSSPlOandSPllJﬂForRPGProgrammers.prz 23
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§&.  AccessingData =i

(| T JavA For RPG Programimers
e Standards for Accessing Data
> JDBC™

 Dynamic SQL access to relational data or stored procedures
«Part of the Java standard

« Patterned after ODBC, but with OO versus C-APIs

« JDBC driver manager comes with Java

« JDBC drivers supplied by DB vendors or others
»|BM UDB, HIT Software, Oracle, Sybase, Inprise, . . .

» SQL/J
« Static SQL embedded inside Java
e Created by Oracle, supported by IBM UDB

» Java Stored Procedures
«IBM UDB supports writing stored procedures in Java

FOSSPlOandSPllJavaForRPGProgrammers.prz 24
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e 100% Java classes for:
» JDBC access to DB2/400

~ DDM record level access to DB2/400 |

~ Data Queue access Suftﬁ]ed
> Print access 0S/400,
> Program Call, Command Call WDSc
> File system access

> Client to server connections, remote login
> Much more..

> 0S/400, Windows, Linux, Unix
FO3SP10andSP11JavaForRPGPro rammer’s. rz ! ! )t
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€  TheJavalanc

. e 7 -

e We compare Java to RPG IV

» closer match to Java than Il|
> more modern constructs
» easler skills transfer to Javal
@
@

Continue your RPG IV journey!




L RPG |V Review

INNNRR77 T Far T —

v Longer names (10, but 4096 in V3RY7)

v Mixed case (folded to upper by compiler)

v New D spec (Definition) for declares

v Freeform expressionsin factor 2 of some
op-codes. EVAL, IF, DOW, DOU, WHEN

v New data types

> Date, Time, Timestamp, Integer, Hoat, Null, Variable-
Length (V4R2), Indicator (V4R2) fields

v Built-in functions (like% TRIML / R)
v Procedures (" grown up subroutines')
> fast intralinter-modul e calls. New CALLP op-code

FOSSPlOandSPllJavaForRPGProgrammers.prz 28
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& |LE Compiling, Binding :=:

. Javz For R

complle bmd
eUsabIeI

“rrGIVL CRTRPGMOD
Source '
Members ‘ MODULE
| link I
/
m
RPGIVis=—==——=m = ¢ bind | ILE

E Servi
Prog ram
| SRVPG

REIE
M/

CRTBNDRPG

(RPG LE)
HH
Source complle Program
Members ' (*PGM)
(RPGLE)
I

Modules
*MODULE

FOSSPlOandSPllJavaForRPGProgrammers.prz
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& |LE Service Programs :=:

IR |||L TEH

RGN
*MODULEA | *I\/IODULEB

wwwwww
ODULE

.. ..
Zem\/pey| s
ooucd]

» allow you to extract out common code
>are Imked not bound to *PGI\/IS




€:  Inter-Module Calls

WA ovn £y ——
o I\/Iodules call each other

> by calling procedures

*MODULE 7 Procedures

e *PGMs call *SRVPGMSs...
> By calling procedures

*SRVPGM / Procedures




§:  RPGIVProcedures

IR Jawa F

+/ Local Variables
+/ Return Values
+/ PARMS: Value & Reference
+/ Recursion
«/ Exporting
«/ Prototyping

Modularity Skills transfer to

Java (methods)

‘grown up
subroutines"




- Anocedures

[ N ERERrSt fa

W S Procedurebeg || DXPCRT
et urn val ue B
D max Pl 5P 0
* paraneters | tzEe I
D parml 5P 0 VALUE
D par n® LM 5P 0 VALUE
* | ocal vari abl es

D tenp S | local field I5P 0

* | ocal code

C | F parnil > parn®
C EVAL tenp = parni
C executable | ELSE

C code EVAL tenp = parn®
C ENDI F

C RETURN tenp

return value

¥ * end of procedure

A [
E Procedure End |
FO3SP10andSP11JavakQrRPGProgrammeys.prz >
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Advertisernent! IBM

| T

Jawz For RPS Pre J M"""'IHH

e CODE/400 has a Procedure

.RPG Procedure SmartGuide

e e e W e L e P e e G,

LA Ireym BE-T1d _-| B -'|_- B 7 r."
rstﬂl'l' _:-'.5{'_.;!.5_!;_-? ;._1;1:-_:__;:_5"-__4:;_;_: s | BLLE S

- 1

Procedure name:

ma

External name {(EXTPROC]):

lv| Exportable for use by other code (EXPORT)

Purpose: |return maximurm of two integers

vl Return a value

How many parameters?

.
1
-

Next>>

| Final || Cancel || Help

SmartGuide ("'wizard")
456 Procedure Smartéuide MIEIEY

> generates
skeleton
code for you

> saves you
from
memorizing
procedure
syntax

34
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& MODULEvsCLASS =i
RPG Viedule

Fields
| Procedures
|

Variables
Methods




cass< Java Class Syntax ey

keyword:
] 2 class name
what we're| 5 plic "class Cust oner
defining { Global

private i nt custld; |variables

public modifier:| private char cust Code; —
anyone can use | w

/| public static void main(String args[])

private mc?difie_r: { "main® method
only code in this SRR (described later)

class can access }

PRSI {} publicint set MVariabl e(i nt newal ue) L
Gelmstarnt { Methods
zinlel grjel o } to (described
class J next)

} |
FO3SP10andSP1lJavaForRPGProgrammers.prz
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€ Java Methods

public modifier: method name
anyone can call § public void set I d(i nt_i dParn)
¢ ‘\“}

parameter type +
name

i I||||||
Jawvyza FOr RF t"

void keyword:
nothing returned Code goes here

Comments

} // end of the nethod

Integer value returned
private | rea

19/icICESHE {

gelimitstan ‘ Code goes here I

ciglel Epjef o) } /1 end of the nethod
MELIGES

FOSSPlOandSPllJavaForRPGProgrammers.prz 38
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private modifier:
only code in this
class can call

Java




§-  Java Method Example

RPG P

AR

no public
modifier

specified so

only classes

this package
can call this

method

INt max(int parm1, int parm?2
(int p L intp )

| f (parml > parn®)

retval = parni,;
in i el se
retval = parng;

return retval :

. ] Local
FULE A 2 Variables
type/name

39
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& Naming Conventions :=:

T Jewua For RS Brogr

e Class names should

> be all lowercase except
e first letter of each word
e eg. OrderkEntry

e Method / field names should

> pbe all lowercase except
o first letter of each word other than first
® eg. processOrder

e Constants should

» be all uppercase
®eg SUNDAY

FO3SP10andSP1lJavaForRPGProgra 40
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. e 7 -

contains
procedures

[ 4
e o®”
...-.-.---.‘

®
®e "
....
.........

package

FO3SP10andSP1lJavaForRPGProgrammers.prz 41
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— N T
Jawvya For PG F

Defining Packages =i

ofolaraininy
"package" must =

be first
statement In
source file

"package" is like
compiler directive

BACKOEEIR eV

package orderentry
publ i c class BackOrder

{

package orderentry
public class Order

{

FOSSPlOa O avaro v O0Ta 9 42
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€

W <
A

can import one
class or all (*)

"Import"
enables access
to classes In
package

Oleeeve

.. . ]
'mport™ 19| import orderentry.* ;
Iike public class Order
ADDLIBLE.
itis NOT ||| | 1
like /COPY!

FO3SP10andSP1ljavaForRPGProgrammers.prz 43
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e Package names are

»usually all lowercase
» usually multi-part, dot separated

e Java-supplied packages
_ java.lang
»all named java.xxx always

» for example: java.awt or java.awt.event | 'mported

for you
e Your packages

»will start with com.xxx, where xxx.com Is your
company's domain name

>§gml QHMQS start Wlth com. |bm XXX )
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& Packages vsFile

e Packages

> have no file system objects!

> map to directories
® One per dot-separated name part

e For example
> Consider package name com.abc.orders

subdirectories

45
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€- Comparing Anatornies ==

I : o1 RPG Procraiimers

REPG JAVAS  COIVIMIENNS

*PGM Application Program object ==
Application

*SRVPGM Package
Module Class Compilation unit
Fields Variables Global variables
Procedures Methods Functions
Variables Variables | Local Variable
Code Code Executable code

46
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€ CLASSPATH e 4

e How are classes found?

> when referred to by code in other classes
> by the compiler (Javac) and runtime (java)

e Answer!
» by searching the CLASSPATH env variable

o CLASSPATH

> |s a list of semi-colon separated directories
® colon separated on OS/400

» much like library list on 0S/400!
® system searchesit for first match

FO3SP10andSP11JavaForRPGProgrammers.prz 47

@ CODVDRICHT IRM CANDDNADRATINN 2001 20N2  Tava ie a tradamarl, nf Qiin Mirrncvictame Ine hacad nn " 1ava far DD Dranrammarce" [BVIFSOEIMYARE




e CLASSPATH entries are
» directories to search for classes

c:\autoexec.bat on:
Windows95 / 98

SET CLASSPATH = .;c:\

search
current
directory

search
c:\myJava
directory

FO3SP10andSP1lJavaForRPGProgrammers.prz 48
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e For classes In packages
> name parent directory containing subdirs

e Consider package com.abc.orders:
> if com\abc\orders is off of c:\mylava.. .

SET CLASSPATH = .;c:\nyJava

searches inside searches inside
.\com\abc\orders c:\myJava\com\abc\orders
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e ZIP and JAR Files

[ IR B o

e Two options for distribution:

> /IP files
¢ |ndustry standard compression technology

> JAR files (Java ARchive)
e Same as ZIP by written in Java, part of JDK

e To compress multiple files together

> Use WINZIP or PKZIP utilities on Windows or...
» Use jar command that comes with JDK

‘ jar -cvf nyd asses.jar *.class I
!create myClasses.jar fiIeI ‘ put all class files in it I
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CLASSPATH and ZIP, JAR Files

IR T e F o amme

e You don't have to uncompress!

» JVM can find and read classes directly from ZIP

files and JAR files!!
e That's cool!

e However, the .zip or .jar file must be

on the CLASSPATH environment var
» place actual flle name on path, not just dir!

SET CLASSPATH =
e \nmyJav@;c: \ nyJava\ nyd asses. | ar

51
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& JARTiles and Applets =:

I [ JaValFor RPG Programmers

e For APPLETS, use archive parm

» \/ersus CLASSPATH environment variable
> On <APPLET>tag in HTML source

> |dentify one or more jar files
¢ plus-sign separated

<APPLET code=Cool Appl et . cl ass
codebase=
"http://ww. nyconpany. coni cool stuff”

archive="cool.jar + cogqler.jar"
hei ght =500
wi dt h=300>

</ APPLET>

Browser JVM will search these
for referenced classes

52
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o Statements are free-format
>extrablanks and lines are ignored | C-like
> statements end with semi-colon, syntax

e Blocks use braces{}

» start and end of classes
» start and end of methods
» start and end of conditional / loop blocks

o All names are case-sensitive

» abc NOT=ABC
» even source file names are case sensitive

53
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AN

® Javaistotally freeform
» extra blanks and lines ignored

voi d nyMet hod(1 nt paraml)
{

return; | void nyMet hod(int paraml) {

return
return; _

54
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€ Java Comrments

——
® Multi-line comment:

* Pl ease read these comments *
* as they are very inportant! *

/* this is a
| 1
| i ne coment */

® Single line comment:

[/ This whole [ine is a coment
int nyvariable = 10; // Only this part Iis a

omrent

® JavabocC commen

note /** This is the <U>scan package</ U>
double * this Is the second |ine.
asterisk *  @ut hor George & Phil

* (@rersi on Feb 26,2000
*/

FO3SP10andSP11JavaForRPGProgrammers.prz
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& JavaDoc Comments =

O — )
e Can use special tags

> special meaning to javadoc formatter
» can also use any HTML tags like <b>bold</b>

DESCHIPIGER

@author Author of this class or method
@see References another class or method. Generates a link
@version Version number of this class or method

@since Release or version this class or method has existed since
@deprecated This is an obsolete method

@return Describes what this method returns
@param Describes a parameter to this method

FO 38P10andSPllJavaForRPGProgrammers prz
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| Y
/**
* Shows a nessage
* @param nessage The nsg string to show
* @return voi d

* @see MyCl ass#nmyMet hod2(Stri ng nessage)
*/
public void nyMet hod(String nessage)
{ ] Generated Documentation (Untitled) - ... !Em

H Fille Edit ¥iew Favorites Tools Help

All myMethod =

Classes public void myMethod (Jjava. lang.3tring message)

MwiClass shows a tnessage
@ param —% Parameters:

‘ message - Lhe msg string to show
@return B i |
‘ wodd
FOSSPlla@’&%@riProgrammers.gr
® C~ND DNDATINNI 2NN’

—»> See Also:

myMethods (String wessadge)




Data

MMM

gl

Types Overview :=

J21v/2 FOr RE

NUMERE LCJ —hic
IVPES

character
Indicator
unicode |

| integer I float
unsigned | | packed

RElerence

| boolean |

INVPES

covered later

|BVIISORIWARE
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/e | VE
ANPE Ip) Usa Baserjorion

Int 4 byte signed:
nieger about +- 2 billion
Java _
] 8 byte signed:
ong about +- huge #

| 1 byte signhed.:

Byte byte b; 128 to + 127
. 2 byte signed:
Short shorts, 32768 to 32767

2 byte unicode. 1 char only
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Java

Ade 2\ G
Data Types,.

. e 7 -

EEIMIMEents

numeric short or int depends on length

(no decimals)

numeric float or double, or | depends on length. BigDecimal
(with decimals) BigDecimal class | is a Java supplied class
float (length 4) float Both are IEEE standard
float (length 8) double Both are |IEEE standard
character (length char single character only

one)

character (length n) | String class A class, not a primitive type
graphic String class A class, not a primitive type
unicode String class A class, not a primitive type
Indicator boolean '1'=true, '0'=false

date, time, GregorianCalendar | A class, not a primitive type
testamypreresammesee | Class




e More on Boolean

AR Yz For RPS Progres
® Can be assigned true‘grg;alse
»bool ean nyFl ag = true; language

keywords

©® Can be assignhed an expression:
»bool ean nyFlag = (rate > 10);

® Can be In an expression:
»1f (rate > 10) ... **xor*
»1f (nyFl ag)

©® Can be negated.:

»nyFlag = ' nyFl ag;
mhvm;mml £ ( | rryFI ag) . .
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§-  What about Packed?

MRNRRIRRE 1 T
©® No packed decimal data type In

Java
» Could use float / double, but precision is a problem f
decimal" numbers

® Answer: BigDecimal class

» Part of java.math package

» A class, not a built-in "primitive" data type
» Software simulation of fixed decimal numbers

» Unlimited precision (total number of digits)

» Program control over scale (number of decimal digits)
» Methods Include: add, subtract, divide, multiply, setScale

8 .See also: Biginteger class )

~rNDDNDATINN ammarc" |IBVIIS@EIWARE




€ Declarm

g Flelds m,RPG IBH

LI e
........................ .+
Rl i b b b b i i i b 4 Begl nnl ng Of data Rl i b b b b i i i b i b b b i i i e i b b b S i i i i b b I i i i

FQSYSPRT O F 80 PRI NTER OFLI ND( * I NOV)
D FI RST S /A T NZ(" CGeorge ')

2B 0 | NZ(25)

DEFI NE FI RST

EVAL LAST=" FARR
' ACGE WAS- - -

>' AGETEXT

On he C specification
Using the Define operation code

63
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Declaring Variables ==

Java For RPS ﬁ%"’e“—'ﬂ%'"ﬂl ""IE%II}EII

modifiers :{ expression

byte \
short literal,

‘ Static ‘ int variable,
‘ final ‘ :;:;3 computation
public float
private double
protected boolean
class-name

FOSSPlOandSPllJavaForRPGProgrammers.prz 64
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LSRG Progrunimsrs

;0 T S S SR SN S S public class Enpl oyeeRecord
DEmpRcd DS {
Donunmber ol 0 | .. private int  number;
Dtype A private char type;
| Dhame 20A 1. private String name;
Draddress S0A private String address:;
Dhired e Dt A
R, B op-9-- - private Date. . hired; ...
___________________________________________________________________________ private BigDecinul_ salary;
}
" g access data J| | actual
DS = "Data Structure Jif variabl
. " moairtiers types C
S = "Standalone
Names

FO3SP10andSPllJavaForRPGProgrammers.grz 65
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§-  Where'stheLlength? =i

e You do not specify #dlglts'

» Data Type determines # of bytes
e which determines how much var can hold
® eg:. short holds-32768 to 32767

e Usually you will use:

> integer ("int") when no decimals (unless
numbers > 2 billion)

> BigDecimal class when decimals needed

> String class when dealing with characters

FO3SP10andSP11JavaForRPGProgrammers.prz




. e 7 -

P
G
@Z
LTI 2

public class Enpl oyeeRecord \

{
private int nunmber = O; Java
private char t ype = 'R ;
private String name = "Joe Public";
private String address = "1 Young St";
private Date hi red = few Date();

private BigDecinmal salarv \\= ney Bl aDecimal ("30000.00");
Note: new operator

described later RPG
D, . 1., ..+, ... 2. ... 4 .. .3 . A+
DEnpRecd DS 1\/
D nunber 51 0 I NZ(0)

D type 1A INZ('R)

D nanme 20A | NZ(' Joe Public')
D addr ess 50A | NZ(' 1 Young St')
D hired D

| NZ(D 1999- 12-31')

9P 2 | NZ(30000)

acan Nn ava tnr PD(M- Dranrammarc
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&- Declaring Constants :==

UL - —or o™ M \rniss

"static"

and static i nt NUMBER = O
"final" static final \char TYPE = 'R;
tatic final |String NAME = "Joe Public";
keywords statte T | ’
yyy static String ADDRESS = "1 Young St
define a Date HRED = new Date():
constant Bi gDeci nal SALARY =

new Bi gDeci nal (" 30000. 00"):

RIZE

D..1....+ ...2....+....3....+....4....+ ...5

D* EnpRcdDFT DS 1\/

D nunber DFT C CONST( 0)

D typeDFT C CONST(' R )

D nanmeDFT C CONST(' Joe Public')

D addr essDFT C CONST(' 1 Young St')

D hiredDFT C CONST(D 1999-12-31")

D sal aryDFT C CONST( 30000)
FOSSPlOandSPllJavaForRPGProgrammers.grz 68

@ CODVDRICHT IRM CANDDNADRATINN 2001 20N2  Tava ie a tradamarl, nf Qiin Mirrncvictame Ine hacad nn " 1ava far DD Dranrammarce" [BVIFSOEIMYARE



e Primitive types have wrapprs

> classes in java.lang package
e always imported for you!

> sometimes you will need them
e such asfor Vectorsaswe'll see

ERmvesWiapper:
Byte

e they also have handy methods and constants

Prrtwve

\Wrsie) ey

char

long

Long

™ CODVDRICHT IRM ANADRDNDRATINN 2001 2NN2  Tava

short Short boolean Boolean
Integer float Float
double

Character

Double
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‘&i- CaStln

. e 7 -

u1
o
&
i
=
(1)
=3
(1))

T
kkk kkkhkkkkikhkkkkik*x Begi nnl ng Of data khkkkhkhkhkkhkkkhkhkhkkkrkhkhkkkkhkhkikk*k

FSYSPRT O F 80 PRI NTER OFLI ND( * | NOV)
D DSl DS
D int5 51 0 | NZ(25)
) D BIN9 9B 0 | NZ(22)
castingll o zone9 9S 0 | NZ(30)
: D PACK9 9P 0 | NZ( 40)
IS D* ___________________________________________________
always | € MOVE Bl N9 | NT5
C EXCEPT  RESULT
implicit C MOVE PACK9 | NT5
. C EXCEPT  RESULT
In RPG || ¢ NOVE ZONE9 | NT5
C EXCEPT  RESULT
C MOVE * ON *| NLR
OOSYSPRT E RESULT
® | NT5 15

R b b S b b b b b b b b I b b b ¢ End Of data R b b I b b b b e b I b i e b b b I SRR S

FOSSPlOandSPllJavaForRPGProgrammers.grz 70
|BVIISCEIWARE

@ CODVDRICHT IRM CANDDNADRATINN 2001 20N2  Tava ie a tradamarl, nf Qiin Mirrncvictame Ine hacad nn " 1ava far DD Dranrammarce"




q CastinginJava =i

T Eoir BDG Droloirz s

public class Test Cast
{
public static void main(String args[])
{
short svValue = 10; // 2 bytes
long | Value = 30; // 8 bytes JJziv/zl
| Val ue = svalue; // 1nmplicit
sVal ue = (short)l Val ue;// explicit
}
}

e Casting In Java

> only implicit if target type larger than source
> else must epr|C|tIy cast: (target type)sou rce

FO3SP10andSP11JavaForRPGProgramme
™ C~NDVDICH 1 COADDNADATINN 2001 20N2  Tavaic a oamarl, nf Qiin \ rctame Ine NN r DD Drn
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HMFW&‘ M :

e Source won't fit In target’?

> Nothing happens!!
e No overflow indicatorsin Java!!

> You're Job to check first before casting:
e UseMIN_VALUE and MAX_ VALUE
constants in wrapper classes

if ((1Value <= Short.MAX VALUE) &&

(I Val ue >= Short.MIN_VALUE))
sValue = (short)l Value; // casl
el se
[/ overflow underfl ow error...

FO3SP10andSP11JavaForRPGProgrammers.prz 72
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clhiarn  sherimt

"Potential
loss of sign

read left to right %>

anaSPWJavaror rogra ers.prz
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AN For RPG Brocrarmmers

o RPG IV:

> free-format EVAL op-code & equal operator '='
e Java:

> N0 op-code, Just equal operator "="

RPG I RPG |\/ Jael

C MOWVE 0 X C EVAL x:o

e Java also allows stringing:

A = B = C = 25

FO3SP10andSP11JavaForRPGProgrammers.prz
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C* op-code factor?2 if{(condition)
C | F expr essi on
Cr Body P / | Body;
C ELSE
C Body
C
C

ENDI F

e Similar in both languages

e But In Java

> Body can be compound or single statement
(e Single statement bodiesdon't need braces )

FO3SP10andSP11JavaForRPGProgrammers.prz 75
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L IF Example

[

C AGE | FLE

C MOVE 0 PRCH :

C ELSE I T (age

C AGE | FLE 10 pri ce

C MOVE 5 PRI CE _

C el se | f

C 10 PRI CE -

C price

= el se

price
C | F AGE <= 2 \
= EVAL  PRICE =0 note single
C ELSE _
C | F AGE <= 10 statement In
C EVAL PRICE = 5 body so
C ELSE g N
C EVAL PRI CE = 10 races no
C ENDI F required
C ENDI F
FO3SP10andSP1ljavaForRPGProgrammers.prz .
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O Condltlonal operator "P
> also called aternary operator

e Short form for If statement
> when only binary decision to make

result = (1dx == 20) ? 30 : 35;

[/ sanme as...

1 f (1dx == 20)
result = 30;

el se

_result = 35;




SELECT switch (day)
WHEN day = MON {
do something case MON:
WHEN day = TUE /I do something
do something break;
WHEN day = WED case TUE:
do something /I do something
WHEN day = THU break;
do something

OTHER default:
do something /| default code

ENDSL } /I end switch statement

Improved readability over nested IFs
Structures are similar in both languages!

FO3SP10andSPllJavaForRPGProgrammers.grz 78
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Same But Different ==

P
G
W <
§_/

e Each WHEN expr evaluated until true
e Code executed until next WHEN

* switch expresson evaluated

e Result compared to each case
e In first match, code executed until

"break;" or end of switch
RPE SEIEE@I Javarswiteh

SELECT
WHEN or WHENXX case
OTHER default

ENDSL end brace }

switch

FO3SP10andSP11JavaForRPGR 79
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swtch (day) Control goes to first "case"” that

{ matches the expression, then
case 1 executes until "break" is

encountered, or the end brace

case 2:

case 3:
[/ Non-\Wed code

br eak;
case 4:

case b:
[/ Thur-Fri code

br eak;
def aul t:
} // end switch statenent

FO3SP10andSP1lJavaForRPGProgrammers.prz 80
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® RPG and Java, like all other languages
have three main loops, they are...

DO limt index [for (initialization;
: condi ti on;
ENDDO I ncrenment s)

FOR

/1 body
}

DOW expression whi |l e (expression)

{

ENiZ)DO /'l body | WHILE .
}

DOU  expression do

; { | DO-WHILE .
ENDDO /'l body

} while (expression);

[BVIFSOEINMYARE



L
e <declare> and

Initialize index
variable

loop while true

® Increment/
@ decrement index

. e 7 -

static final I nt MAX = 10;

©

for (int idx=0; idx < MAX; idx++)
{

[/ body;

C* Initial -val ue DO
| ndex

C 1
C*

FO3SH ;Oar@élJavaForRPGProg rammers.p
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q for-loop Parts

MMM i P RS
e All three parts are optional
> Only convention that:

e first part isfor initing index variable,
® expression isfor comparing index value and
® increment isfor incr'tg/decr'tg index value

e All three can even be empty!

for (5 ;)
Systemout.println("looping...");

Never ending loop!

FOSSPlOandSPllJavaForRPGProgrammers.prz 83
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L for-loop Parts  :=:

— _ s A
® Simple bodies can be donein

Incrementing part versus body
> Comma-separated statements

Blank out entire arra

for (1dx = O;

| dx < nyChar Array.| engt h;
nyChar Array[i1dx] = * ‘., 1dx++)

. two statements,
all work done In increment ted
comma separate
part. No need for body D
FO3SP10andSP11JavaForRPGProgrammers.prz 84
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Fact ori al

| =1 ton
Factorial = Factorial * |
If n =25,
nNn=5*4*3*2*1=120 ...

C*RNOLFl Example 2: Last non-blank character psult-Field

C*

C FOR I = % en(SayWat) DOMTO 1

C | F ¥%SUBST( SayWhat :i:1) <> ' '

= L EAVE

T Saywhat = ENDI F Javarskills
"New For RPG4 ', ENDFOR
Last non-blank = 12 Transfer!

FO3SP10andSP1LlavaForRPGProgrammers.prz 85
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Java

261 RPG Programmers
bool ean |n30 false

while (!in30)
{leln

o loop while true i f (endOFFile())

oset variable to force " ‘8230 = true;

end Of IOOp readLi ne();
e loop iterations>=0 | }

C *| N3O DOMNNE* OFF

C? .

C DOW *I N30 NE *OFF
C*

C Free Form Factor 2




P
és G

NI Iil WA
gava

0 loop until true
@ set variable to force

end of loop
e [oop Iterations >=1

r RES Progre

Jzawzy FC

bool ean 1 N30 = fal se;

do

{
1 (endOfFiIe())

| N30 = true;
el se
readLi ne();

}mmle(nnm»;tb

0OQO

OqQO

*1 N30 DOUNE* OFF @
END
DOU *I N30 NE *OFF

‘ Free Form Factor 2 I

END

87
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continue, break =

T =

'

‘Labek '

Note: continue
and break can
specify a labeled
loop to explicitly
Iterate or leave

Alsi

for (int i=0;

[/ sone code
cont i nue out;
}

if (intArray[i][j] == -2)

br eak;
} // end inner for-I|oop
/| outside inner |oop

} // end outer for-|oop

OO0 0O0

QSSIgaandSPllJavaForRPGProgrammers.prz
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Operatio Jawva RIPIS RIPASH N,
OPEELOIN @R COUES N OPERALO)

e | o= [ e [ -

o || omx | or

A | & | ANDxx | AND
———
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& Relational Example ==

R T

It ( (age <= 2) ||
( (age >= 65) &&
(currbDay ==_SEN ORS DAY) ) )
price = 0;

note double
equals: ==

C AGE | FLE 2

C AGE ORGE 65

C CURDAY  ANDEQSENDAY RIZIS
C MOVE 0 PRI CE

C ENDI F [IJ

| F (age <= 2) OR
((age >= 65) AND
(currday = SENI ORS- DAY)

EVAL price =0
ENDI F 9

ndSP11JavaForRPGProgrammers.prz



2L FOr REG Procrarmisrs

Operatio Java RIPIS
N OPENALCIIN O CEEESTN@PEALON:

Use exp or
pow In Math




. e 7 -

I o1 RPG Procraiimers

A = B+C
B ADD C
A = (B+Q)/ 12

B
A

92
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€

|I\I|I|I||I||I|I\||_IIII
® What does this mean?

X += 10:;

® Answer: short form for...
X = X + 10;

® All binary operators supported:
X *=10: X /= 2:Y -= 1;

Same as using ADD op-code

In RPG and not specifying
factor 1 value

ntracted Assignment:z:

Jawvz For {r"—l" ".le Z

FO3SP10andSP11JavaForRPGProgrammers.p




€ Increment Decrement ==

MR v PO P ——
® What does this mean?
X++:

® Answer: short form for
X =X+ 1;

® Also supports decrementing.
X--;
® Can be before or after

varlable Lmore...}

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr

. ——— 4
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@ Always changes varlable
If (X++> 10) X IS ==107
] incremented result == false
® Prefix:
> Increment variable, use value

X = 10; X=x+1; Y == 13
Y = +4+X + 2; =X+2; X ==11
® Suffix:
>~ Use value, Increment variable

X = 10: /v[il Y == 12
+ 2. X=X+1; X == 11

95
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perators =

“o)r REG Broe)rzmars

&Q | O

e RPG has op-codes
» TESTB, BITON, BITOFF

e Java has operators...
@PEraLoY Vieaniig

They work] |Bitwise OR
only on I Bitwise Exclusive OR

nes!
<< T |Left shif
: Zero fill right shift |




P

G

)2
§_,

IR

REIETENCENNPES

(CIBSSES Afrelys SHANES

Javasstppiieds § UserEbERES
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L Disclaimer

IRRNAID T Far T —

e The following information will
take some time (and more
reading) to absorb

> RELAX]

* Focus on the "how" ...

*.the "why" will follow with time

FOSSPlOandSPllJavaForRPGProgrammers.prz 98
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® To use a class, you must do

two things:

1. Declare an object reference variable:
» Declare a variable using class as the type:

MyClass myVariable;

2. Instantiate an object using "new"

myVariable = new MyClass();

i tradamarl, nf Qiin Mirrncvictame Inr hacad nn "Java far DD Dranrammarce" [BVIFSOEIMYARE




e Objects

MMM

® Object reference variables are

» merely pointers, or references, to objects

> initially point to "null”
* a keyword in Java

® The new operator:

» allocates memory for the class ("Instantiates”)
e Total memory needed by all global variables in class

® Allocated memory known as

> object or
» Instance of class

: N {..l
Jawyza For

100
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Spubl | ¢ class Cust oner

Oﬁje‘ﬁExam

{
private int
private String nane,
private String addr ess;
private int phone;
private Bi gDecimal account Bal ance;

public void setld(int custld)

[/ nore et hods.

@ CODVDRICHT IRM CANDDNADRATINN 2001 20N2  Tava ie a tradamarl, nf Qiin Mirrncvictame Ine hacad nn "1ava

Cust oner
new Custoner () ;

aCust =

you can declare &
Instantiate in one
step!

{
ld = custld:
}
publ i ¢ bool ean readl nfo()
{
bool ean readok = fal se;
[/ read custoner Info from dat abas€
return readok:
}

far DD Dranrammarce"

how to call
the methods?

[BVIFSOEINMYARE



9 Dot Operator

|
® To call a method
> use dot operator on object reference variable

public cl ass ProcessCust oner

{

public static void main(string args[])

{
Cust omer aCust = new Custoner();

aCust. setld(100012),;

Can also
aCust. readl nfo(); ACCESS
i non-private
Must use object reference variable, variables
not Class name with dot

ope rator
FOSSPlOandSPllJavaForRPGProgrammers.prz
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. . % :
® Why must we instantiate? ¢

» Because you can instantiate more than one!

Cust oner custl = new Custoner();
custl.setld(100011);

Cust oner cust?2 = new Customner();
cust 2. set1d(100012);

® Each gets their own memory

» Each hold unique values for their variables
e Hence we call global variables "instance variables"

103
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e Classes are like templates
» or "cookie cutters"

Notes on Objects =

Jzwz For Rﬂﬂj‘iﬁwﬂﬂ Z

e Classes have no memory

allocated
» Objects have the actual memory

* object == "instance of class"
* object == actual "cookies"

FOSSPlOandSPllJavaForRPGProgrammers.prz 104
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L Classvs Objects ==

AN “or RPG Brocjrarimars

"cookie"

new Customer()

/

new Customer()

"cookie"
"cookie"

"cookie cutter”
new Customer()

» Classes like DDS source members?
» Objects like compiled *FILE objects?
» "new" operator like DDS compiler?

105
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e Possible classes

» Customer
»Employee
> StateTax

» Customerld
»Employeeld
» Payroll

» Order

» PushButton
e Eg, In a GUI application
* Each instance might want different label text

106
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AN

Master object2 = new Master();

Master objectl = new Master(); /@

objectl = object2; <—| coeles addresses! I

Nobody points to objectl now so it is
swept up by Garbage Collector

FO3SP10andSPllJavaForRPGProgrammers.grz 107
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Object Exam

e Consider a Stack class

> for managing LIFO list of integers

FO3SP10z
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public class Stack

{

private int list[] = new int[100]; instance
private int toplndex = O; variables

public void push(int topVal ue)

{
| i st[topl ndex++] = topVal ue;
}
?Ubl Ic int pop() Warning:
return |ist[--toplndex]; no error
} checking!




. e 7 -

e Objects allow us multiple stacks
> simultaneously

Stack nyList = new Stack();// allocate instance of stack
Stack nyList2 = new Stack();// allocate another 1 nstance

myLi st. push(100); /] stack contents: 100

myLi st . push(200); /|l stack contents: 100, 200
myLi st 2. push(1000); /] stack2 contents: 1000

myLi st 2. push(2000); /] stack2 contents: 1000, 2000
| nt topVal ue; /'l declare an integer vari able

t opVal ue = nyLi st. pop(); /] topVal ue: 200
topVal ue = nyList2.pop(); [/ topValue: 2000

FO3S 09
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» Three ways to call methods:
e Assignment statement
e returned result iIssaved in avariable
e EXpression
e returned result used in expression but not saved
e EXpression
e Runs the method and disregards return value

RIPIS JaWel
EVAL nyVar = nyProc(pl : p2) nyVar = nyQbj ect. nyProc(pl, p2);

| F nmyProc(pl : p2) = 10 if (nyQbject.nyProc(pl, p2) == 10)
CALLP nyProc(pl : p2) myQbj ect . nyProc(pl, p2);

alling Java Methods

Jawvza Fo

EVAL nyVar = noParns nyVar = ny(bj ect. noPar ns() ;
| F noParns = 10 I f (nyQoj ect. noParns() == 10)
CALLP noPar ns ny(Qhj ect . noPar ns() ;

FO3SP10andSP1ljavaForRPGProgrammers.prz 110
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. e 7 -

“or RPG PrOgrzrnmars

L Overloadinc

e Method Overloading

» Methods In same class with same name ! But:
e Number or type of parameters are different
e method name + nbr and type of parms =="signature"

» Official name 'method overloading'

public int max(int parml, |Int parnR)
{

}
public float max(float parml, float parnR)

{

/] code to return max of two I ntegers

[/ code to return nmax of two fl oats

111
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§-  Static Variables =

mE _ Y
e Java variables can be static :

» Use static modifer (like RPG's STATIC keyword)
e Cannot specify it on local variables in methods!

» Static variables are called class variables
e Versus Instance variables

» All objects share same value for static vars
e Qualify with the class name to access them

cl ass Rent al Car

{

staticint total Rented = O;
public void rentCar ()

{

[l . . .
++t ot al Rent ed:;



e Static Methods

IR

Jawvza Fo

e Methods can
be static too

» called class methods
» Equivalent to standalone
procedure
e Call by qualifying with
¥— class name, not obj ref
variable
» Cannot reference instance

— variables in the method

cl ass MyHel per Routi nes

{
/] static nethod...
static int max(int pl, int
p2)
{
if (pl > p2)
return pil;
el se
return p2;

I nt maxval ue = MyHel perse max(1000, 2000) ; I

l@ If your method does not reference or use any instance variables,

It should be static!

FOSSPlOandSPllJavaForRPGProgrammers.prz
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For RPG Progr:

@”“z Constructors

O Classes can have Constructors

» Special methods identified by:
* Same name as class

* No return value specified (not even void)

» Called by JVM when object created with new
* Right after allocating memory for the object

» Your opportunity to do initialization
e like *INZSR in RPG

public class MyC ass

{
—— public MyC ass()

constructor <§ { Ny
<G}

FO3SP10andSP11JavaForRPGProgrammers.prz }
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§-  Parametersto Ctors =

2\ For REG Progra
O Constructors can take parms

» Declared same as in all methods
e On method signature

> Passed by caller in parens after new

—a {MyC ass nyd ass = new MyC ass(10); |

» Usually to allow caller-specified initial values
* For the instance variables

public class MyC ass
{
'\ private int nyVari abl e;
i .
constructor <> ?ubllc MW ass(int parnt)
with <> myVari abl e = parni,;
parameter < } // end ctor




& Cior Overloading

IR A ——
e Constructors can be overloaded

» Same as with all methods
* Number or type of parameters must be unigue
» Compliler, Runtime determine which to call
e By matching number, type of new parameters

Constructor with no parms
called default constructor

private int nyVari abl e;
private int nyQherVariable = 0O;

public MyCl ass(int parmnl)
{

}
public MyCl ass(int parmnil,int parnR)

{

MyCl ass obj 1 =
new MyCl ass(10);

myVar i abl e = par ni;

MyCl ass obj 1 =

new MyCl ass( 10, 20); myVar i abl e = par ni;

myQt her Vari abl e = par ng;

FO3SP10andSP1lJavaForRPGProgrammers.prz
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€ Constructor Example ==

cl ass AS400
{

Jdava

private String userld,

private String password,; use "this()" to

AS400() // default constructor call another

{ constructor
this("PH L", "GREATGUY") ;—

) ?

AS400(String userld, String passwor

{

this.userld = userld;
t his. password = password;

}
} // end AS400 cl ass

/| AS400 host 1
AS400 host 2
t or

FO3SP10andSPllJavaForRPGProgrammers.grz 117
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new AS400(); // Call default conth or
new AS400(" GEORGE", "OKGUY"); [/ TwoNparm




L F

-/** Represents a single card in a deck™/
public class Card
{

/1 public constants...

public static final int HEART
public static final int CLUB
public static final int SPADE
public static final int DI AMOND=
/'l private instance variables...

0

1;
2;
3

Constants

private int nunber; // value of card

private int suit; // heart, spade, club, dianond Instance

private bool ean pl ayed=fal se; // card been played vyet? -
variables

public Card(int nunber, int suit)
{ | Constructor.
t hi s. nunber nunber ;

this.suit Sui t;
} publ i ¢ bool ean | SPl ayed()
public int get Nunber () {
{ return pl ayed;
return nunber; }
} | Methods I
public int get Suit ()
{ public void set Pl ayed(bool ean pl ayed)
return suit; {
} this. played = pl ayed,;
}

FO3SP10<ln}SP1{Ja4aFor&a£igreﬁfners@rl asSs Car d
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RPG I\
How called CALL command

What compile | first *MODULE without | class identified on java
unit gets control | NOMAIN keyword command

What code gets |first C-specs main method

control

® Java's mal n method must look like:

public static void main(String
wosth A ~ 4
. Array of Strings:
1 parameters from

FO3SP10andSP11JavaForRRGProg
@ CODVDRICHT IRM ~NDDAD

command line

so JVM can call returned

nothing

so JVM doesn't have to JVM looks for
Instantiate class this name

119
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€ Writing To Console ==

AN - “or RPG Brocjrarimars

* Prototype of this programnmain entry
DVAI N PR EXTPGM ' HWORLD )
D STRI NG 1000A  OPTI ONS( * VARSI ZE)
* Definition of this programmain entry
DVAI N Pl
D STRI NG 1000A  OPTI ONS( * VARSI ZE)
* d obal variables
DQut Stri ng S 52A
* Main |ogic
C EVAL QutString = "lnput: ' +
C %R MR ¥SUBST( STRI NG 1: 45))
C Qut String DSPLY
* End of program
C MOVE *ON *I NLR
|

/] main class
public class Hellowrld

{ Javel

// main nethod
public static void main(String[] args)
{
[/ print first paraneter passed
Systemout.println("lnput: " + args[0]);
}

FO3SP10andSP11Ja aF}rRPGProgrammers.prz
@ CODVDIRHT |




L Review =

public class Tinme
{
private int hour, mnute, second;
Instance
?ubl ic Time(int hour, int mnute, int second) variables
t hi s. hour = hour;
this.mnute = m nute;
t hi s. second = second,
}
public String toString()
{
return "Tinme: " + hour + ", " +
mnute + ", " + second;
}
public static void nain(String args[])
{ .
Time torontoTime = new Ti me( 08, 30, 0); Object reference
Ti me sanFranTi ne = new Ti me( 05, 30, 0); variables
Systemout. println(torontoTine);
System out . printl n(sanFranTi ne);
} } ften, main is used for testing

non-initial classes
FO3SP10andSP1lJavaFor 121
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» Array Types: » Array Types:

v One-dimension v One-dimension
X v Multi-dimension
v Tables v Hashtable class
v Dynamic APIs v Vector class

> |nitializing: > |nitializing:
v Compile time v Compile time
v Pre-Runtime X
v Runtime v Runtime
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€2 What About MODs? ==

IR e E T ——
e What about Multiple Occurring Data
Structures?

» In RPG these are arrays of structures
» In Java these are arrays of objects

v The object'sclass=the DSIn RPG

Employee Employee =mployee
array x—objec )’ class
— | —name

— S~ )— address
;// —salary
- —startingDate

FOSSPlOandSPllJavaForRPGProgrammers.prz 123
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. e 7 -

QAR - Java Fof
COMPILE
TIME
T R N ST T
D NAMES 20A DI M 5) CTDATA
D PERRCD( 1)
D SALARYS 5P0 DI M5) FROVFI LE(X)
D PERRCD( 10)
D SSNunber 9B0 DI M 30)
D* f
o : f PRERUN
C* ;
C* RPG CODE RUN TIME
Ck .
o TIME
O
O END OF SOURCE CODE
** CTDATA NAMES
Ceor ge
Phi |
Sandr a
Jenni fer
Angel i ca
FO 124
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e Declaration

i nt thisArray[ ];
| ong anot her Array[ ] |
char[ ] orThisOne[ ];

e Declaration and Definition

new i nt[ 1000] ;
new | ong[ 10] [ 10];

new charg [ 20]
> Spacing not important PT—
» # bracket pairs = # dimensions L_I
> Type is same for all elements ‘ [ ] versus () I
> Ar[@ys are objectsl Requwe new

T IRM ~NRDNADRATINN 2NN aie hacad nn " 1ava far DD Dranrammarc” [BVIFSOEIMYARE

int thisArray [ ]
| ong anotherArray [ ][ ]
char[ ] orThisOne[ ]




cl ass TestMulti ArrayRT

. e 7 -

length iIs array
Instance variable

{
public static void main(String args[])
{
int rtArray[][] = newint[3][3]; // Two dimafray
i nt value = 1;
[l Loop through all rows...
for (int xldx=0; xldx < rtArray.!|ength; xIdx++
{
/1 Loop through all colums...
for (int yldx=0; yldx < rtArray[xldx].length; yldx++
arrays are || | ( y y yl ] g y )
zero-based rt Array[ xl dx] [yl dx] = value++; // assign and incr't
In Javal Systemout.print(rtArray[xldx][yldx] + " ");
} // end inner for |oop .
Systemout.println(); cess
} /1 end outer for |oop Use [Var]'tO ac

} // end main nethod
} // end TestMulti ArrayRT cl ass

FO3SP10andSPllJavaForRPGProgrammers.grz
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\
® Java allows initializing at
declaratlon time (compile tlme)

Note: String objects are enpl Oyeel O: - . ABC,,
4 shortl enpl oyee[ 1] = "DEF

covered shortly enpl oyee[2] = "GHI "
enpl oyee[ 3] = "JKL"

® Special Java syntax:

» Values specified between curly braces
» Semi-colon needed after last brace

» Values for each element separated by commas
_»No need to use new operator (|mpI|ed)

127
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L Intro to Vectors

T YT
e In both RPG and Java, once an

array Is created, Its size is fixed

> |t cannot be resized
» However, Java at least allows deferring creation
(using new) until after size has been determined

e However, Java also offersVectors!

»\Vectorisaclassinj ava. util package
e Touse, need "l nport java.util.*;"

> \Vectors are like dynamically sizable arrays

 do not need to specify initial size
e size grows as needed when items are added

128
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e TO use Vectors:

» Create empty Vector by instantation

» Add items using addElement method
Vector nyVector = new Vector(),;
String InputString = getFirstlnput();
while (InputString !'= null)

{

myVect or . addEl enent (1 nput Stri ng) ;
| nput String = getNextlInput();

» Query number of elements using size method

» Query specific element using elementAt method
, 1dx < nyVector.size ;




e Hashtables

MMM JaVA For RPG Programm
e Java supplies a class for simple

lookup tables

» Hashtable in package java.util

» Contains pairs of objects
» A key object and a value object

» Objects can be of any class
> Use put to insert, get to retrieve

Insert by key,
value pair

search by key,
get value

Hasht abl e customers = new Hasht abl e();
custoners. put ("011002", " Phil Conpany")!
custoners. put ("110034", "George Limted"

St}ihg georgeEntry =
ust oners. get ("110034" )

nnnnnnn "Java far DD Draarammare” | BVIISOEMWARE



e Strings are objects In Java
» of the class String (in java.lang package)

e Language has special support:

» You can concatenate with the "+" operator

» You don't have to use the new operator

String textl = new String(" George”
String text2 = new String("Phil");
String final Text = new String(textl);
final Text = final Text.concat(" and ");
final Text = final Text.concat (text?2);

String textl "(George”;
String text2 = "Phil";
String final Text = textl + " and " + text?2;

FO3SP10andSPi11JavaForRPGProgrammers.prz




P

G

)2
%«

T
e Be careful of these common

m iStakeS: String is an immutable

1. not assigning result of methods: | class:al megjods
Stri ng text Field = "Java": return new objects

. -
B textField. concat(" and RPG'); Vers:;;iigg'”g

Bl textField = textField.concat("and RPG');
2. comparing with '=="versus equals method

.\ | f (nanme == "Bob")
-

| f (nanme. equal s("Bob"))

3. copying with '="versus clone method
.\ String newNane = ol dNane;
= String newName ol dNane. cl one() ;
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RIPE S REZEENDESCHIPHIG Javarlviethed(s)
O/C ouylle=1p)

CAT (or '+")

SUBST YSUBST Extract a substring from a | substring(int start, int
string end) or substring(int start)

| ndexOf ()
trim)

| engt h()
Not Available
Not Available
Not Available
Not Available
Not Available

Concatenate two strings | concat (string) or'+' operator

Scan for a substring
%R M
%_EN

Trim begin, end blanks
Return length of string
Translate a string
heck for characters
heck in reverse
%Rl ML
VR

Trim leading blanks

$ 5
: ;
Z

Trim trailing blanks

olo[x[ ] g
gld =l | |2

YCHAR V4R2. Converts to string | val ueO (dat at ype val ue) in
String class
YREPLACE | (V4R2) Allows Not Available

replacement of substring
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€  Some String Methods =:=

“o)r REG Proe|rzrnimsrs

DESCRIPTION

equalsignoreCase

compareTo Compares two Strings lexicographically
endsWith. startsWith Test if String ends or starts with the specified string
equals Compares this String to another, ignoring case

FO3SP10andSPllJavaForRPGProgrammers.grz

getBytes Convert this String into a byte array

getChars Copies characters from this substring into the
destination character array

regionMatches Tests if two String regions are equal

toCharArray Converts this String to a new character array

toLowerCase Converts all characters in String to lower case

toUpperCase Converts all characters in String to upper case

valueOf Converts primitive data type value to a String (this

IS a static method)
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L JavaDate / Time ==

T L s

El2SS Packs DESCHPLIeN

a0e
Date java. util |Simple date/time capture. No
manipulation methods

Gregorian- java. util |Rich date/time functionality, including
comparing, adding, subtracting,
Calendar extracting

SimpleDate- J ava. text |For creating "formatting objects” that

Format will format any given Date object to the
specified format pattern

TimeZone java. util |For creating timezone objects
representing any timezone. Apply to
GregorianCalendar or SimpleDateFormat
objects to get equivalent date/time in that
timezone
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§-  Manipulating Dates =

D Java Fo
Q@ GreonanCaIendar knows all about dates

| nport java.util.*

Cool methods:

public class TestDate - add
{ sbefore / after

public static void main(String args[]) °| sLeapYear
( « get (extracting parts)

G egori anCal endar gc = new G egori anCal endar () ;
Systemout.println("Date before addition: " + gc.getTinme());
gc. add( Cal endar. DATE, 2); // add two days
Systemout.println("Date after addition: " + gc.getTinme());
gc. add( Cal endar. MONTH, 2); // add three nonths
Systemout.println("Date after addition: " + gc.getTinme());
G egori anCal endar gc2 = new G egori anCal endar (201 , 30) ;
I f (gc.before(gc2))
Systemout.println("Yes, it 1s"); zero-based month!
Date before addition: Thu Sep 30 22:02:20 EDT 1999
Date after addition: Sat Cct 02 22:02:20 EDT 1999

Date after addition: Wd My 16 22:02: 20 EDT 2001
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<.  00Terrinology

MM R Fronramn

PG IS'\
l NOT OQ!!

B JAVA ..
IS OO !I!

® What does "Object Oriented” mean?
Three attributes:

\/ Encapsulation
\/ Inheritance
\/ Polymorphism

03SP10andSP11javat g
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0: Encapsulation

Jawz For Rmf!'“ MI' %

® Hide data from direct public programmer access

® Force access only via procedures or methods

Q‘é%b O%%

Data
N (fields)
® ReUse with Modules and
Service Programs of

modules
® "Expose" certain procedures

FO3SP10gndSP11JavaForRPGProgrammers.prz

S

Method
%,

Data %7

(vars) 6

® ReUse with Classes and
Packages of classes

® "Expose” certain methods
or variables with publ i ¢

139

or data with EXPORT

modifier keyword
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/| class Enpl oyee
public class Enpl oyee

{
string nane;
i nt sal ary;
publ i c Enpl oyee(string id, int sdl) Child class extends parent class
{ > nherits methods, variables
name = id, Child can also:
salary = sal; » Add new methods, variables
) . . . » Qverride methods
public void printEnployee()
{ Systemout.print("My nang is"+nane);
) } Java

/'l class SubEnpl oyee
public class SubEnpl oyee extends Enpl oyee

{

}

FO3SP10andSPllJavaForRPGProgrammers.grz 140
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-
Ps i
< M itance
[ / PWEREE Proc
Notes:
Class Animal » Can only extend one class
» Extended class called parent
o eat() » Extending class called child
e sleep() » Signature important when
e talk() overridding methods
extends
T Cat fluff = new Cat():;
ass Cat fluff.eat();
L fluff.tal k();
. I talk_() fluff.purr();
) / o ;S:Irn(t)ln( s / can call inherited
_ . . > : T I methods as
> overrides "talk() overrlltlzles talk() though locally
FO3SP10andSP1lJavaForRPGProgrammers.prz > adds Du rro deflned
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Pﬂ 0: Inheritance BN

|||‘ Jawva For RPG m Illllu‘!ﬂ
e No limit to inheritance tree
B » All child classes inherit
. methods of all parents
® €a
o sleep() Just remember
o talk() extends » You can only extend one class
» Only one immediate parent
Class Cat e But grandparents allowed
o talk()
{ printin("meow"); }
P purr() eXtendS
TonCat gruff =
new TomCat () Class TomCat
gruff.eat();

gruff.tal k(); o talk()
gruff.purr(); { printin("grrr"); }
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& 00: Polymorphism

AT I NorREGFrog = ﬂnmrs
e When ClassChild extends

ClassParent:

» You can assign ClassChild objects to
ClassParent object reference variables

e either direct child or indirect child (eg: grandchild)
(G assParent)obj = new @ assChild(); )

» You can then call any method in the ClassChild

object
e as long as 1t Is defined In the parent class too
e If not, compile will fail (it searches declared class type)
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& 00: Polymorphism .

® Why IS this |mportant?.

» You can write generic code that calls parent's

"base" methods
e But actually calls child's methods at runtime, if they are
overridden in the child class

Cl ass Parent Cl ass Parent Cl ass obj1 =

{ | | | new Parent Cl ass();
public void doSonet hi ng() Parent Cl ass obj 2 =
{ Ny new Chil dCl ass();
} obj 1. doSonet hi ng() ;

Cl ass Chil dCl ass extends ParentCl assobj 2. doSonet hi ng() ;

{ / - - 0
public void doSomet hi ng( no "If logic" needed!

{
/] different algo

}

}OSSPloandSPllJavaForRPGPro

"Poly”...."morphism"

n 1 (1] 1
Many".."faces »
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rammers.prz




{

publlc class Enployee

protected Int

protected St

ring

protected Bi gDeci mal
protected Bi gDeci mal

| d:
nane;

Consider this

"parent"” class

wage;

hour sWor ked:;

-
publ i ¢ Enpl oyee(int i D) o
{ 1d =i D
J 2\ [/ not shown: reading i
BpDase
}

publ i c Bi gDeci mal

{

return wage *

}

[/ other met

}

FO3SP10andSP11JavaForRP Programmers.prz

hods:

"protected" modifier
allows only this class
and child classes access

cal cul at ePay() | What about

salaried

hour sWor ked:; employees?

get Nane,

set Nane, etc
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p
G
&/

I ™ Javz Hor BPG Procrzunmsrs
| c class Sal aryeEnp extends Enpl oyee

: : : Constructors are
public Sal aryEnp(int 1 D) ‘ ot inherited! I

Could call parent ctor with super(...);

[/ not shown:
dat abase

}

public BigDeci mal cal cul atePav()
{ This method overridden

from parent

return wage / 26;

}

public class Contractor Enp extends

Pl public class PartTi meEnp extends Enpl oyee

publ i1 c class xxxEnmp extends Empl oyee
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< Pol

yrmorphism Exampl

pu |c class Payro
{
public static void main(String args[])
{
Enpl oyee al |l Enps[] = new Enpl oyee[ 100] ;
/] populate with Enpl oyee, Sal aryEnm,
[/ and PartTi meEnp objects (not shown)
for (int 1dx=0; 1dx < allEnps.|ength;
dx++)
{ . .
Elegant! Bi gDeci mal pay =
al | Enps[ 1 dx]. cal cul at ePgy() ;
[/ not shown: rest of codeav\
} | Calls appropriate method based on object type I
1
} Change-resistant!

N Ne Chl|d class can be added anytime "
™ rNDVDRI 12 A ava ic a tradamarls nt Kinin Mirracvuctame Inc hacond nn o lava tnr DDl- Dranrammarc'




e 00 References

[T

e Recommended reading:
~ OBJECT-ORIENTED DESIGN IN JAVA

e Stephen Gilbert and Bill McCarty
e WAITE GROUP PRESS, 1998

> Any book on UML
> Any book on OOA and D
> Any book on Design Patterns

e Look at any online bookstore

> WWW.amazon.com
> WWWw.chapter s.com
> elc

FOSSPlOandSPllJavaForRPGProgrammers.prz
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€ Exceptions in Java ]

T I Javz For REG Rroerzrmiier

® Java has "exceptions"

» objects of classes that extend Exception
» Java supplies many existing Exception classes

> You can create your own Exception classes
public class MyException extends Exception

® Methods can throw exceptions

» by using throw operator with exception object
1 f (1 nput Paranmeter < 100)

t hrow new | OException();

» Usually done when error situation detected
e preferred over returning special return codes

(7))

FO3SP10andSP11JavaForRPGProgrammers.prz
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& Throwing Exceptions

M 2L FOr PG Progr

o If a method throws an exception:

» It must declare which exceptions it throws

using the throws clause on method declaration
public void MyMet hod()

t hrows MyException, OtherException
{..}

» Many Java-supplied methods throw exceptions

® To call such a method:

» calling code must be inside a try block

try {
myObj.myMethod();
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& Catching Exception

.

Jawz For r{Jﬁiﬂﬂﬂ

o If any method call throws an exc:
» The appropriate catch block is executed

try {

myCbj . nyMet hod() ;

}

catch (MyException e

{

System out. printl
exc. get Message
exc. printStackTra

catch (O her Excepti on

Comes here is exception of class
MyEXception or its children is thrown

n(
()); All exceptions support
ce(); these methods

exc)

{

// do sonet hi ng Must try to catch all exceptions listed

}

FOSSPlOandSPllJavaForRPGProgrammers.prz

in throws clause: else no compile!
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& Javavs0S/400 =

AR _ S PP e Bl ogramme
® Java exceptions similar to

0S/400 exceptions!

> exception objects like 0S/400 messages
> throw like SNDPGMMSG
» try/catch like MONMSG

® catch with a parent class is like

» using MONMSG with message ID ending in 00
» Catches any exception in this family (or range)

® catch with Exception class like

> using MONMSG with CPF9999
. Catches any exception!

FO3SP10andSP1lJavaForRPGPro g amme 153
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g Thanks ;

|||‘||||||||‘I||I||‘||| Jawz For RPG Prograrnn,ml

Thanks
for
comin

U
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Welegjsjra LR e IDESCHPLIENR

wWww. i bm com sof t war e/ ad/ wds400

IBM WebSphere Development Studio for iSeries

www. | bm cond sof t war e/ ad/ vadd VisualAge Developer Domain
www. | bm conl webspher e/ devel oper WebSphere Developer Domain
WWAL | bm cond | ava IBM Java

WWAL | bm cond | seri es/ | ava

WwWw. i| bm coni webspher e IBM WebSphere

www. | bm cond' 1 seri es/ websphere IBM iSeries WebSphere

WWW. j ava. sun. cond pr oduct s Sun Java

www. | bm cond i series/infocenter. htm IBM AS/400 online books and help

I
WwWw. i bm coni r ochest er / as400bks

wWww. | bm coni r edbooks IBM Redbooks
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Books

Jawvza Fo

Bk URIE

-Java for RPG Progranmers
-Java for COBCL Programmers

- St udent WorkBook for Java for
RPG and COBCL Progranmmers

WWW. ncpr essonl i ne. com

By ISEN

Phil Coulthard, George Farr. IBM Press.

Also vailable at COMMON bookstore!

JAVA and t he AS/ 400
W, 29t hSt r eet Press. com

Daniel Darnell. ISBN 1-58304-033-1

Java Application Strategies for
| Series and AS/ 400 2nd Editi on
WWW. nTt- st ore. com nt- st ore/

Don Denoncourt. ISBN 1-58347-025-5

Core Java series
WWW, anaezon. com

Now a series of 3 books. Horstmann, Cornell

Teach Yourself Java in 21 Days
WWW., anazon. com

Rogers Cadenhead, Laura Lamay. ISBN
1575213907

Programm ng Vi sual Age for Java
WWW. anmazon. com

John Akerly, Antonello Parlavecchia
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