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Agenda

¢ Inheritance and relationships

e Lab Exercises (see examples of polymorphic overloading, encapsulation, and inheritance)
e Make changes to programs to illustrate benefits of Inheritance and encapsulation.

e Abstraction and interfaces

e Lab Exercises

Steps | took at home to create Eclipse Projects from plain source
(C:\jsr\Java\source).

1) Create shortcut to old java source directory

2) Build JsruUtil Project and create shortcut to it"s src.

3) Copy Programs into JsrUtil\src that you want in this project.
4) Refresh, if missing any dependencies, then copy it.

5-7) Repeat 1-3 but with Reports as project name.

8) Add JsrUtil Project to build path.
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Now:

e JavalabsDenver

Fie Edit WView Favorites Tools Help

Gk~ ) ¥ ):_.]Search |~ Folders ||._3. ¥
Exercise Lab3 Runtime  Sessions Sessions
Imports Austin Denver

Eclipse JsrUtil Eclipse EclipseEE Java Source

Reports

Open Javalabs Denver

MakeJLdata.bat (creates C:\JavalLabs empty folder).

Click on Eclipse Icon.

& Java EE - Edipse Platform - C:\Javalabs

Fle Edit | Mavigate Search Project Run Wi

X (close) Welcome screen

& Java EE - Edipse Platform - C:\Javalabs

Fle Edit MNavigate Search Project Run Window Help

Doy sy [

Open Fe...
Create New Project
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Select a wizard

Create a Java project

Wizards:
Itype fitter text

(= General

- CVS

(= Edlipse Modeling Framework
- EIB

-[= EMFT JET Transformations
= J2EE

-z Java

LS 13va Pk ject
. -3t Java Project from Existing Ant Buidfie
@ IPA

[T e R R

@ < Back Next =

— New Java Project

Create a Java project
Create a Jg%a project in the workspace or in an ex

Project name: | Jsrutil
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And click Finish
x
;_:) This kind of project is associated with the Java perspective.

% This perspective is designed to support Java development. It offers a
Package Explorer, a Type Hierarchy, and Java-specific navigation actions.

Do you want to open this perspective now?

[+ Remember my decision

Yes I Mo

Check and click Yes.

Repeat Above for “Reports” Project
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Now Import JsrUtil from File System

— Java - Eclipse Platform - C:\Javal ab
Fie Edit Source Refactor MNavigate Search Project Run  Wir
IL-=<_Iv [, S, S B R L R "3
L New Bl
 Packat  Go Into N
Open in New Window
R Rej COpen Type Hierarchy F4
Show In Alt+Shift+W 2
=i Copy Cir+C
W Copy Oualified Mame
% Paste Ctri+v
¥ Delete Delete
& Femoyve fom ConExt (s R e B
Build Path »
Source Alt+Shift+5 ¥
Refactor Alt+Shift+T 4
g Import...

k]
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File system
Source must not be empty.

From directory: I

Import from directory

Select a directory to import from.

3 caGr
(33 Javalabs Austin
= |5 Javalabs Denver
= 53 Exerdise Imports

Fifer Ty 2D JavaDoc
- OB
Into fold: bin
| src
Options — -~
[ over

Folder: | JsrUtil

Make New Folder | ok |

Navigating from Desktop down to JavalLabs Denver to Exercise Imports to JsruUtil
File system
Import resources from the local file system.

From directory: | C:\Documents and Settings\Steve Ryder\Desktop'JavalL

% .dlasspath

[7] = aEgN
[ .project
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Select Resouce (check the box infrom of JsrUtil, note Export location is filled in as JsrUtil) and click Finish.

9 |, Ovenarite '.classpath’ in folder JsrUtil'?
&/

Yes I Yes To Al No

Click Yes To All

— Java - Eclipse Platform - C:\Javalabs

Fie Edit Source Refactor MNavigate Sear
[ [ Oy Q|
BRaene i : oy~ O

AN

SR=S Ut
- src
= (default package)
w-[3) JsrDir.java
#-[3] JsrLineln.java
@-[3] JsrlineOut.java
w-[3] JsrRTF.java
---D JsrSortBykey.java
---|1] JsrSortString.java
---D JsrSysout.java
-3 JsrUtijava
&~z JRE System Library [jdk1.5.0
-2 Reports

Expand Jsrutil
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Repeat above for Reports...

Xb" Reports
B src
=i (default package)
-] IbfDrive.java
[J] IbfExtract.java
=[] IbfReport.java
[J] IbfReportl.java
[4] IbfRP5196.java
[J] IbfRP5196B.java
- [1] IbfRP5226.java
-z JRE System Library [jdk1.5.C

' Lab3 Runtime _

=10

Ix

Fle Edit View Favorites Tools Help

I~

——
| Ll

Quk~ O~

- Search Fok:lersi & 3 X

»

Navigate to Lab3 Runtime and click on IbfExtract.bat

1 Output: RP5226.G955
RP5226 . G955[5]

lose Input: 136 Records:
lose OQutput: 45 Records:
lose OQutput: 45 Records:

lose OQutput: 45 Records:
lose OQutput: 45 Records:
lose OQutput: 46 Records:
aiting for input...(Press [Enter], or "q", or “Q",

IbfTest. txt
RP5196C0OST
RP5226.G0OS1
RP5226.G150
RP5226.G619
RP5226.GT48

MName = i Sizei Type i Date Mod
) Oldstuff File Folder 8/21/200
£l cc72.txt 1 KB Text Document  8/9/2009
E 1 KB MS-DOS Batch ... 8/21/200
FlIbfRejart1 hat 1B MS-DOS Batch ... 8/21/200
Fl1bfRu| Type: M5-DOS Batch Fie S-DOS Batch ...  8/9/2009
[£] IbfTeq Date Modfied: 8/21/2009 11:28 AM fext Document  2/24/200
[£] readn Size: 157 bytes lext Document  8/21/200
[F]settvM-bat 2 KB Ms-DOS Batch ... 8/9/2009
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Press Enter and notice extra files in directory...

Click IPFReportl.bat, pressing enter at the pause.

Fle Edit View Favorites Tools Help
Qpack v () v | S search ||

Name “ | Size |
(3 OldStuff

£ cc72.4xt 1 KB
[FlibfExtract.bat 1 KB
[Fl1bfReport1.bat 1 KB
FlbfRun.bat 1 KB
[£] IbfTest.txt 35 KB
[£] readmeJavalocations.txt 1 KB
[FlsetivM.bat 2 KB
RP5196COST 6 KB
[= RP5226.G051 & KB
RP5226.G150 & KB
RP5226.G619 6 KB
RP5226.G748 & KB
[= RP5226.G955 6 KB
BlogReport1.txt | 7 KB

Click logReportl.txt This is a Xerox format file.
Lets look at how we were able to run Eclipse classes, while developing, without having to Export to a JAR file, which you
would want to do for production.

I\ IbfExtract.bat - Notepad

Fie Edit Format View Help

echo off

call setIwM.bat
eche: on

e W EAE ;|\ Javal abs\Re 5 \jsrieclipseEE\IsrUt1 |}
%jvm% -cp %classlock IbtExtract IbfTest.txt

pause

The setJVM.bat file sets the JVM variable. The set classloc sets the location inside the Eclipse workspace where the
class files are compiled. This is not visible to you from Eclipse.
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IT you navigate to JavaLabs Denver, and click the Eclipse Reports icon you will

directory for the Reports project.

File Edit WView Favorites
Qe 2D~ (¥ | S

Name |
5] IbfDrive.java

[£] IbfExtract.java

] IbfReport1.java
L (bfReport.

[E] IbfRP5196.java
£ IbfRP5196B.java
] IbfRP5226.java

Click the up Arrow and you will see the actual directory structure:

Fle Edit View Favo

Qeack ~ O~ (3

Name -
(=bin

Dsrc
.classpath

. DEOY

Click the bin folder and you will see the classes.

open an Explorer window into the src
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The above code is from a project that I did several years ago (convert a COBOL extract and report job stream running
on zOS to run on an NT box). I had convinced my client up front that it would cost him less than the cost of a COBOL
compiler for me to just do it in Java. | actually developed on a Windows 98 box and it ran without a hitch on the NT
box AND it ran faster on the NT box. The speed advantage was because COBOL did not have the ability to dynamically
create a variable number of output files based on user input. The data files consisted of discrete sub-sets of data
(report type and region). The COBOL application just sorted the whole file one time. Then each report (about 20
different executions of 3 different reports in the production environment) read the WHOLE file! 1 wrote a simple
extract that simply split the file into 20 separate files (a simple trick of creating a new instance of JsrLineOut for each
report-type, region combination). Then each report sorted one file (1/20th of the original sort so it was sorted in
memory), and "printed" the report.

e Examine JsrUtil for examples of overloading (a form of polymorphism) and useful ways to do things in Java to

mimic COBOL behavior.

e Examine JsrSysout for examples of class and instance variables and how they might be useful.

e Examine JsrLineln and JsrLineOut as a useful example of encapsulating 1/0 logic (especially the exception
handling).

e Examine IbfExtract and file IbfTest.txt as an example of allocating multiple output files depending on contents
of input file. Run IbfExtract.bat. Examine console (benefits of JsrSysout). Open loglbfExtract.txt

e Examine IbfReport (example of Super Class)
e Examine IbfReportl (example of a sub-class)

e Run IbfReportl using IPFReportl.bat
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Your assignment:

e Modify IbfReport. This illustrates power of Abstract classes to force sub-classes to implement required
methods. Make all the methods under // it is expected... abstract. Note they all get errors. Hint: move the
keys = line up to the initial definition of keys...

// it is expected the all the following methods will be overridden
/** reportName = "..."; */
@) |The abstract method setReportName in bype IbfReport can only be defined by an abstract classi
/** keys = new int[] (table length,startpos,length,A=0/D=1... triple
Fil abstract void setSortKevs():
& abstract woid setCC():
) 3
¥ abstract void EEs
F abstract wveoid setHdrl():;
£ abstract void setDetail();

¢ Now add abstract in front of class

|Cann0t instantiate the type Ibeep-ortk

e Oops, that is OK we will do that in IbfReport* class
e Remove the main method and there are no errors.
e There are no errors in IbfReportl because all the methods are invoked. Remove one of the methods.

flll *IbfReportl.java R
:port]l extends IbfReport alm

|The type IbfReportl must implement the inherited abstract method Ibeeport.setReportNameOi

static wvoid main (String argvl[])
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e Paste the removed method back.

e Run IbfReportl again.

e Copy IbfReport and rename copy IbfReportRTF

e Change IbfReportRTF to use JsrRTF instead of JsrLineOut.

[ JsrRTF cutput = new JsrRTF();

Also remove the xerox header line after output.setName:

© QUTPUT.SEeTName (parml<l);
i ..-'..-'I:)ut133 (nullChar+input.getlLine () .substring (1))

Hint: in newPage method, invoke setPage() method.

void newPage ()

{
pageNum++;|
if (pageNum > 1) output.setPage():
outl33(tll);

Hint2: Look in the JavaDoc section of Exerciselmports in JavaLabs Denver and
click on the index.html tab for methods in JsrRTF.
e Change IbfReportl to extend IbfReportRTF and run again.

There is lots more you could do to “clean-up” IbfReportRTF. In the real world you would probably want a class
ReportRTF that has the logic not specific to the Ibf Reports. Then IbfReport would extend ReportRTF and IbfReportl
would extend IbfReport as it does now...
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Questions?



