Summer Term 2011

Softwareentwicklung in der Geoinformatik Praxis

Java

Basic Functionality — Object-oriented Programming

Bernd Resch

06 April 2011



geoKnowledge Shapes the Future!

Overview

= Organisational

= Assignment 1
Retrospect

= Introduction

= Object-oriented
Programming...
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Organisational ::: Dates

= Wed, 16 March 2011 09.00-12.00 = HS 3.004

=  Wed, 06 April 2011 09.00-12.00 = HS 3.004
= Wed, 13 April 2011 09.00-12.00 => HS 3.004
=  Wed, 04 May 2011 09.00-12.00 => HS 3.004
= Wed, 18 May 2011 09.00-12.00 => HS 3.004

= Wed, 01 June 2011 09.00-12.00 => HS 3.004
=  Wed, 15 June 2011 09.00-12.00 => HS 3.004

= Fri, 15 July 2011 End-term Assignment Due Date
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Assignment 1 Retrospect
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Java ::: Assignment 1 Retrospect

= Create a class called “CircleArea”, which
calculates the area of a circle:

¢+ The radius of the circle is 4 units
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Java ::: Assignment 1 Retrospect

= Create a class called “CircleAreaUserInput”,
which calculates the area of a circle:

+ The radius of the circle shall be entered by the
user

= BufferedReader
= Exception Handling (readLine() method)

= String to Integer conversion
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Java ::: Assignment 1 Retrospect

= Read user input:

+ BufferedReader br = new BufferedReader(new
InputStreamReader(System.in));

¢ br.readLine(),;

= Define pi: java.lang.Math.PI (import or fully qualified
name)

. UNIVERSITAT
06 April 2011 SALZBURG



geoKnowledge Shapes the Future!

Java ::: Assignment 1 Retrospect

= Exception handling:

try {
user_input = br.readLine();

} catch (IOException e) {
e.printStackTrace();

J

= NB: be cautious on where to place the exception handling = intended behaviour of
the program!

= Close BufferedReader object - br.close();

= Convert radius from String to number:

double radius = Double.valueOf(user_input);
int radius = Integer.valueOf(user_input);
int radius = Integer.parselnt(user_input),
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Java ::: Assignment 1

= Create a class called “Fibonacci”, which prints
the Fibonacci sequence:

+ Fibonacci: the printed number is the sum of the
two previous numbers

¢ Definition: the first two numbers are 0 and 1

¢ Print 20 iterations
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Java ::: Assignment 1 Retrospect

= 1.) Temporal storage of values
+ Integer variables

¢ Integer array
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Java ::: Assignment 1 Retrospect

= 2.) Recursive solution @@?12

gy

Quelle: http://navaneethkn.wordpress.com Quelle: http://www.tutornext.com
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Introduction to Eclipse

06 April 2011
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Introduction to Eclipse

= IDE - Integrated Development Environment
= One-click:

¢+ Compliation

+ Execution

+ Debugging
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Introduction to Eclipse

= Start-up - Workspace Launcher

+ U:\swe\workspace

x]

& Workspace Launcher

Select a workspace

Eclipse Platform stores wour projects in a folder called a workspace,
Choose a workspace Folder o use For this session,

Workspace: | Uswelworkspace w Browse. ..

b Copy Settings

(7) 8] 4 | | Cancel
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Introduction to Eclipse

& Java - Eclipse Platform

. WitCh to File Edit Source Refactor Mavigate Search Project Run [
S L rY - 55,@\{_5@;5%,6,‘2 e Window Fﬁn'i;;’j'igi o - E’|3}JJava| »

E‘]SVN Repost | [# Package Exp i3 =0

”Java E|<'==={> ¢ - Shiow Yiew 4

adr_soap_wsdl ~ ;
g BRICKS ;;dsidentifier 1 Customize Perspective... | & 33V r0Rsig
Save Perspective As...

-

Perspective™ =i
o1 ge_visualisierung_jonas Close Parspective
57 gelympia Close &ll Perspectives
1T geonames_euregio
1T GeoServer Data
LT GeoServer Main [ Working Sets 4
7 GeoServer Platform
1T GeoServer Yalidation
1T GeoServer WFS Plugin Preferences
) geoserver_O&M_datastore
17 geotonls_example
17 Google Maps
T FIND
T javazwsdl
157 Mapbuilder
T Mapvisualisation

T mymaps_source
J

%5 Debug

Other,..

Mavigation 4

Web Browser 4

T
7 RTGA_CBM2EML_100121
T RTGA_OBM2GML_EMF [Z1 Problems &2 = Properties | B Console | %% Debug | &9 synchronize e ~ — 0
= RTGA_OBM2GML_werking 0 errors, 59 warnings, O others
g Servers Descripkion Resource Path Locat,..  Type G
o 222 _— = & warnings (59 ikems) =
1 s05-ral &y Arvaylist is a raw bype, References ko OMDataStor,., RTGA_O&M2GML... line 158 Java Problem

17 test & Arraylist is a raw type, References to OMDataStor,.. RTGA_O&MZGML... lne 158  Java Problem
& HashMap is a raw type, References to MapCreator,.. RTGA_OBMZGML... lne 10 Java Problem
& HashMap is a raw type, References to  OMAttribute,,, RTGA_OBMZGML... lne 22 Java Problem
&5 HashMap is a raw type, References to OMAttrbute, ., RTGA_O&M2GML... line 30 Java Problem
& HashMap is a raw type, References ko OMDataStor.., RTGA_OBMZGML... lne 46 Java Problemn
| » & HashMap is a raw type, References to OMDataStor,.. RTGA_O&MZGML... lne 340 JavaProblem

1T test_eclipse
1T wmsClient
T wmnsClientsF

154l

.|A

o¥ RTGA_ORMZGML

i UNIVERSITAT
06 April 2011 SALZBURG 15



geoKnowledge Shapes the Future!

Introduction to Eclipse

& Java - Eclipse Platform

. reate (N Edit Source Refactor Mavigate Search Project Run Window  Help
C Al : Pr g i@ 8B e =AU >

Open File.., :
B Package = H
& Class
a W & Interface
G’ Enurn
[] (I‘.l:,-<> Annokation
ro e ‘ t & Source Folder
[°% Folder
@
Move... | File
REname 2 [ZF Untitled Text File
o
&) Refresh F5 |ET JUnit Tesk Case
: - N
Convert Ling Delimiters To |.—<j Example...
% Other... Chrl+h
Switch Workspace 4
Restart
g Import...
£ Export...
Properties Al+Enker
1 MapCreator.java [RTEA_OM2GMLJorg)...]
2 505ClentConfigFileHandler java [RT...]
3 OMDataStore java [RTGA_OM2GMLjorg)...]
4 5052HashMap.java [RTGA_OMZGMLfarg)...] E properties | ] Console | %5 Debug | £ synchronize e~ "0
ings, 0 others
Exit Resource Path Locat... | Type ~
...... ]
7 505 520 = & Warnings {59 items) =
7 s05-cal & Arraylist is a raw type, References koo OMDataStor,., RTGA_ORM2GML... line 158  Java Problem
1T test i Arraylist is a raw type, References to OMDataStor.., RTGA_O&MZGML... line 158  Java Problem
7 test_ecipse 5 HashMap is a raw type, References ko MapCreator... RTGA_ORMZGML... line 10 Java Problem
& wms_client (4 HashMap is a raw type, References ko OMAttribute.,, RTGA_O&MZGML... line 22 Java Problem
7 wmsClientsF 5 HashMap is a raw type, References to  OMAttribute.., RTGA_ORMZGML... line 30 Java Problem
a3 & HashMap is a raw type, References ko OMDataStor.., RTGA_O&MZ2GML... line 46 Java Problem
¢ I » _ 5 HashMap is a raw type, References to  OMDataStor.., RTGA_ORM2GML... line 340 Java Problem 3
: O* RTGA_ORMZGML
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Introduction to Eclipse

= Create
a hew
project

& New Project

Select a wizard

Create a Java projeck

Wizards:

|type Filker bk

Q[:{E Plug-in Project
[== General
= AndroMDa
EIRES
[= Eclipse Modeling Framework
H-[= EJB
E-[== lava

@ Java Project

== Java EE

[== JavaScript

= Maven

[ Plug-in Development
[+ = SN

£ lava Praject Fram Existing Ant Buildfile

(>

(£

< Back

Einish

Cancel
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Introduction to Eclipse

& New Java Project

m Create a Java Project
re a e Create a Java project in the workspace or inan external location.
a I l e W Project name: | hello_warld| |

iZonkents

- @ Create new project in workspace
p rOJ e ‘ t OCreate project from existing source

JRE

. \\ = 144 (%1 Use default JRE {Currently 'ire6") Configure JREs...
u I l I () Use a project specific JRE:
OUse an execution environment JRE:

Froject layout

() Use project folder as root For sources and class files

(%) Create separate Folders For sources and class Files Configure default. ..

‘Working sets

[] add project ta warking sets

The current workspace uses a 1.6 JRE with compiler compliance level 5.0. This is nat
1% recommended and either the JRE o the compiler compliance level should be changead.
Configure...

@ < Back “ Mext > H Finish H Cancel
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Java Programming Conventions

= Class names start with capital letters

= Method names start with lower case letters
= No umlauts and symbols

= Inline documentation ( //, /* ... */ )

= Java Is case sensitive!

i UNIVERSITAT
06 April 2011 SALZBURG 19



geoKnowledge Shapes the Future!

Java Programming in Eclipse

= |Let's get started...

= Java tutorials:

= http://www.tutorialspoint.com/java/index.htm

= http://download.oracle.com/javase/tutorial

= http://home.cogeco.ca/~ve3ll/jatutor0.htm
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Java Programming
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Java ::: Exercise

= Last unit: simple (procedural) programming
This unit: object-oriented programming
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Java ::: Exercise

= (Create an executable class called "CubeSimple”, which

+ Declares 3 global integer variables (length, height,
breadth)

+ Assigns values to these variables (10, 10, 10) in the
main() method

+ Calculates the volume of the cube and prints the result
to the screen
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Java ::: Exercise

= Create a non-executable class called "Cube”, which

+ Declares 3 global integer variables (length, height,
breadth)

+ Defines the 2 methods getVolume() and
getSurfaceArea() (returning the according values)

+ Defines a method setLBH(int, int, int) setting the
variables length, height, breadth

i UNIVERSITAT
06 April 2011 SALZBURG 24



geoKnowledge Shapes the Future!

Java ::: Exercise

= Create a constructor for the class “"Cube”:
¢ Cube()

+ In the constructor, set the values for length,
breadth and height to 10

i UNIVERSITAT
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Java ::: Exercise

= Create a constructor for the class “"Cube”:
¢ Cube(int |, int b, int h)

+ In the constructor, assign the input parameters to
length, breadth and height
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Java ::: Exercise

Create an executable class "CubeObjectOperations”, which

+ Calls the method setLBH(100,100,100) of the first Cube
object before doing the calculations
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Java

1 EXxercise

= (Create an executable class "CubeObjectOperations”, which

*

*

Declares 3 global integer variables (length, height, breadth)

Assigns values to these variables (10, 20, 30) in the main()
method

Creates 2 instances (objects) of the class "Cube” (one with
each of the constructors)

Prints the volumes and surfaces of the Cube objects to the
screen

Calls the method setLBH(100,100,100) of the first Cube
object before doing the calculations
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Java ::: Assignment 2 Geotools

= Create a class "CoordinatesTransformer”, which
transforms the WGS84 position
47.788901 N, 13.060209 E to UTM33N

¢+ Use GeoTools 2.7.0 (http://www.geotools.org)
= geotools-2.7.0-bin.zip

+ GT2 contains several jar archives, which you will
have to include into your project
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Java ::: Assignment 2 Geotools

= Hints:

+ EPSG properties file (containing WKTs)
http://svn.osgeo.org/geotools/tags/AFTER JTS1.6/plugi
n/epsg/src/org/geotools/referencing/crs/epsqg.properties

+ WGS84 = EPSG:4326
UTM33N = EPSG:62633

+ The use of WKTs (Well-known Texts) for CRSs is
recommended
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Java ::: Assignment 2 Geotools

Step 1: find a possible solution/approach
+ Create a position object
+ Create a source and a target CRS object

+ Transform the position
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Java ::: Assignment 2 Geotools

= Step 2: ask an Internet search engine (ready-to-use
code?)

= Step 3: download GeoTools 2.7.0

+ Integration into project’s build path in Eclipse:
Project > Properties - Java Build Path > Add JARs

= [ Step 4: find the appropriate classes/jars (extraction) ]
= Step 5: download epsg_properties.txt
= Step 6: coding... = Javadocs!
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Java

.. Assignment 2 Geotools

= Possible solution:

*

*

Create a position object (class DirectPosition2D)
Create the source and target WKTs (String variables)

Create the according CRS objects using these WKTs (class
CoordinateReferenceSystem)

Create a MathTransform object (method
CRS.findMathTransform(sourceCRS, targetCRS));

Transform the position (method math.transform()),

06 April 2011
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Java ::: Assignment 2

Put all the java files in a package named
“assignment2_<namel>_<name2>"

Submission by email:

+ Java code files

¢ Including inline documentation of key parts

+ Short description of approach (directly in the email)

Due 10 May 2011
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