10 - Integrated Development
Environments




Motivation

Writing a toy application with a text editor is
comparatively easy.
Developing a large software system with just a text
editor is much more difficult if not impossible.
Tools available to help you with the job:
[0 Support in managing code
[0 Support for carrying out boring (but error-prone)
tasks
[0 Integration in one central workplace to improve
(team) efficiency
Use of object-orientation is essential here, because it
helps structuring the system.
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Integrated Development Environment: IDE

Central tool of the implementation phase

Supports almost all aspects of the
implementation process.

An IDE integrates a set of tools useful for
software development in a single piece of
software:

Your working environment.

Short edit/compile/debug roundtrip:
no change of tools
no format conversions

LTOOD



Code Centric Tool:
Integrated Development Environment (IDE)

Version
Tracking

Quality
Control

Docu mentatlon

_ Code Ed|t|ng
Diagram

Manipulation
Packaglng
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IDE Functionality
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Purpose

An IDE is much more than a text editor, it
eases manipulation of code through ...

syntax highlighting

error highlighting

documentation access

code navigation

code generation through code templates
support for refactoring

different levels of code analysis.
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Basic Functionality

Code manipulation:

Basically text editor functionality with
additional completion features (suggestion
of possible completions for the current
“word”; syntax-based editors)
Highlighting:

Color codify the language’s syntax to make
it easier to read

Navigation:

Offer rich ways to move through code (not

only by file structure, but also by, e.qg.,
inheritance hierarchy)
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Basic Idea

Code is more than just plain text.

Like a compiler, a development environment
can “understand” the structure of the code.

Therefore, (source) code can be computed.

Easy example (older than IDESs):
pretty printing; reformat code ...

for printing (80, 120, ... columns)
for a changed code style guide
from inexperienced programmers
from source code generators
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Pretty Printing

public class FormatMe {
protected String idontlikethecodelayout ;
int areNotMice ;
FormatMe () {
idontlikethecodelayout = "really"”
} // constructor
int onelineFunctions () |
return arelotNice ;
t
static final String CONSTANT = "static fields not at end!"”
static void really (FormatMe fm) |
really”

fim.idontlikethecodelayout += ",

}

V// class FormatMe

E Sl e

IDBCClientvoduleGenerator. java alone.g altwo.g [J] ADLParser.java 5 test.ald

-public c¢lass Formatle |

protected String
idontlikethecodelayout;

int areMNotNice

= Java - FormatMe.java - Eclipse SDK
File Edit | Source Refactor Mavigate Search Project Run  Window Help
- Toggle Comment Cirl+/
i P_E'C;g; Femove Block Comment Cirl+Shift+',
: Shift Right
TE grifrLen
g Format % Cirl+Shift+F
. FormatElement
5’_ Correct Indentation Cirl+I
Sort Members

FormatMe () |
idontlikethecodelayvout = "really"”
} // constructor

int cnelineFunctions () { return areNotNice ; 1}

static void really

(FormatMe fm)

{fm.idontlikethecodelayout+=",
1// class FormatMe

really”;}

static final String CONSTANT = "static fields not at end!l”

0.
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Highlighti
HIIEI.}'I_I‘QI. cllll I ULE S = 11eY HIIEI.]'I.IR:I.I,,I,

Method[] method s = karte.getClass() getiethod();

String afﬂribUTIENamE =hull; Method java.lang.Class<T>.getMethod(String arg0, Class[]

for (inti=0;i < methods.length;i++) { argl) throws NoSuchMethodException, SecurityException
K (fatributeMame = isfceesenrimethod=liT 1=

L dlE e el .|«."'".-\.-R;-I'_._|II-.|I.'I".=i' IR P L Wy

attributeT}.rpe =‘a‘ﬁrilbum[|]eﬁjnsa?é type operation: The method isAssignableFrom(Class<?
} else if (String.class.isAssignall| =) in the type Class<Date> should not be applied for the

attrihuteTvne = AttrihuteNescrig arguments (Class). References to generic types should be
41 parameterized

Highlighting of ...

language syntax

errors (red)

warnings (yellow)
Context-sensitive display of information
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Code Navigation

Navigating through code as if it were hyperlinked
documents

Different access paths:

[0 package structure

[0 inheritance hierarchy

[0 definition-use dependencies
0 call graphs

Bridges the gap between

[0 code writing and

[1 code execution

Good navigational support is particularly important if
you work with other people’s code.

LTOOD

11



Type Hierarchy and Navigation

Class _~—~

hierarch

Super_.
types

¢ MuMeDokument

e @ Dokument

<= (& Fund
© object
< &3 AbstractFund
y @ AbstractAsset
— & AbstractMutableFund
< @@ AbstractFund
& AbstractAsset

/ € Abstracthsset

< @ Fund
VO AbstractFund
0 Abstracthsset

= @ Asset
ﬁ Ahetrartfccat

@ MuMeDokument

A 0 AbstractMutableAsset

-
2= = = X

b

[v]

m MuMeDokument.java X |

<8 % || ¥ e

o 06

o 5 muMeDokumentPersistor
o muMeDokumentDocument
o xmlBean
ocMuMeDokument()

& ® MuMeDokument{Object)

OcM|.|Meanument(MuMeDokument)

|

| 3

Package ExplnrerilHierarch',.r!JUnit

o= Outline

FEE R R

1 de.tuhh.gkns.xmlidatatypes

= import declarations

MuMeDokument

s

=public class MulMeDokument extent
AbstractutableMuleDokument

private static Logger LOG = Logg:

priiate static Logger Lt
private de.tuhh.stsgkns
private MuMeDokumen
private static MulMeDol

private de.tuhh.sts.gkns.dokument
private MuMeDokumentDocument

protected MuMeDokun
super();

Clicking “Logger”
B opens its

setXmliBean{xm/Bean i m p I e m e n ta ti O n
; (hold Ctrl in Eclipse)

protected MuMeDokun
super();
initfdocument);

}

*d

* Qverride to avoid doul

*

protected void init{Obj
setDocument{docume
detuhh.stsgknsdoku
setXmlBean(getMulMe

}

protected void setDoct
muleDokumentDocu

LTOOD
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Advanced Features

Templates:
pre-stored fragments of code, saves typing

Documentation access:
Find the right piece of documentation
depending on context

Refactoring:
restructuring patterns for code that can be
automatically carried out by the IDE

COde analySiS: An anti-pattern is an undesirable
track down common piece of code that works but will
< lead to problems later. Also see [2]

anti-patterns

LTOOD
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Templates

Code templates are pieces of code with holes
Templates cover common expressions

small scale examples:
control-flow constructs like

B for-loops
B if-expression
large scale examples:
B entire classes
B new files
B new methods

LTOOD
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Templates Example

E Preferences

@ Browser
File Twpes
Build
Content Pane

template for
switch block

Status Bar
FunfDebug
Audin
Fants
aps

Color
Cadelnsight
@ Templates
lava
HTML

Comman
Jawva Structure
Help

T

Java
Templates:

Mame | Description |
shir [sessionBean provider/resoher met...
sbpr2 |sessionBean provider/resalver met...
sleep ftry fthread.sleep
sup |add call to super method
switchd |switch statement (with default
switchs |switch staterment
~eode:
switch (|) {

case :
break;
case :
break ;
K
JE [ [

| Add.. || Edit. || Delete

Restore Origitial

LTOOD
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Customizable Templates

Templates and code format can be defined or
changed by users.

< Preferences (]| X
| type filter text ﬂ Formatter i
+- General ~|
5 Ant Tl Configure Froject Specific Seftings...
ANTLE. Editor Select a profile:
+- Help |HaWesCodeFormat ﬂ Edit... Renarme. .. ‘ Remove |
+ Instal/Update
op e, .. Import... ‘ Expaort... |
= Java
+- Appear ance Presvicw
+-Build Fath TG sl
= Code Shyle : * A sample source file for the code formatter preview
Code Template * 4
Formatker
Qrganize Impor package mypackage ;
+- Compiler
+- Deblig import java.util.LinkedList ;
+- Edlitar
Installed JREs public class MyIntStack |
Unit |
Properties Files Edi , private final LinkedList fStack : 1
+ Plug-in Development | | £ | I >
Run;Debu 2
: fD_ 9 - Restore Defaults ‘ Apphy |
(04 | Cancel |
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Documentation Access

xw and potentially removes

volid storelmage(String id, Imagelcon image) throws |OException |
mage buflmage = new Buff : L

=

avax.swing.Imagelcon

— =jmage.T
soreateGraphics().drawlmag 4‘[

ull);
writefbuflmage: "ong", makgdn implementation of the Icon interface that paints Icons fr

Images. Images that are created from a URL, filename or

byte array are preloaded using MediaTracker to monitor the
loaded state of the image.

For further information and examples of using image icons,
see How to Use Icons in The Java Tutorial.

Warning: Serialized objects of this class will not be compatil
id with future Swing releases. The current serialization suppo :J

1| |

Various forms of context sensitive access to
the language’s documentation:

Tooltips

Jumping to the right |
position in the online Also see documentation

- tools (covered later).
documentation

Navigating to comments

LTOOD
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Documentation Generation

Document code by, e.g., source code

comments.

IDEs support documentation language, e.qg.,

Java doclets.

JavaDoc, HTML as
sublanguage of Java

f?rir
* GFenerate a <code>3ELECT...FROM</code> statement witho
* every class.

of the current model
query (root of all classes queried)
to add an entry in this invocation

code completion,
navigation, etc. work

re clause for

* classes an array containing all cla
* queriedCls the base class for which
* subQueriedCls the actual class for whi
* sglavnTakb the {@link SOLSvmbolTagﬁg} to be used
" a table storing the preflpic dass SQLSyTIDOTable
L extends SymbaolTable
static private HashMap<hssetClass, 5t
AssetClass [] classes,

AzsetClass queriedCls,
AzsetClass subgueriedCls,

static public final int NO_TYPE =-1 ;

private HashMap<AssetClass, Sting= tables ;

SQLSymbolTable sqlsymTab) private HashMap<Member String= columniames
! private HashMap-<Member Integer> columnTypes ;

private HashMap<Member Integers columnTypeParameters ;

HashMap<AssetClass, String> pref] brivate HashMap<Member Strina> lobPrimarvkeys :

String prefix = "SELECT " + =su

MTANY M omm o mmn - Fpep——— LI | . RSN L SR 1

LTOOD
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Refactoring

Refactoring means improving the design of existing
code without changing its external behavior.

[0 done incrementally during implementation

[0 demand driven (i.e., you refactor when the
existing solution is not sufficient any more)

Many refactoring patterns have been identified.

[0 Applying the patterns usually involves much
typing and a mass of boring changes
(error-prone process!)

[0 Patterns are supported (carried out semi-
automatically) by some IDEs.
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Refactoring Patterns

Some refactorings:

[0 Extracting Method: extract a new method from a
single piece of spaghetti-code:

int computeSum(int[] values) {
double computeAvg(int[] values) { int sum = 0; _
int sum = 0; for (inti = 0; i < values.length; i++)
for (inti = 0; i < values.length; i++) sum += valuesl[i];
sum += valuesl[i]; return sum;
double avg = sum / values.length; T~ 7 _
return avg; double computeAvg(int[] values) {
3 return computeSum(values) /
values.length;
bs

[0 Encapsulate Field: create accessor and mutator
methods (getXYZ and setXYZ) for a field. Replace
accesses to the field with accesses to the
methods.
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Refactoring Patterns (2)

Some more refactorings:

0 Pull up/Push down: moving data members or
methods up or down the inheritance hierarchy

Shape Shape

4 color

I I
Square Line | $ |

color color Square Line

[0 Extract interface: use part of a class definition to
create an interface. Let the class implement the
interface and use the interface instead of the

class wherever possible.

LTOOD
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Example: Extracting Method

Test.ipr -
File Edit

Search View GoTo Code AnalyzZe REefactor

[/home /seb /tmp/IdeaProjects/Test| - [gkns client] - /home/seb/sts/projects,/gkns/client,/works
Build Fun Tools

Window Help

i._rl

B

S0 B BE-IEl g P

il MainWindow.java

| Projec n_JI,,,JIﬁI =1
o Ew oS F ,
}: |- Packages 3
0] | 3 Project | o
w| E D gkns client S
£ B & sre (fhame/sak/jstsfE
E B & de
I~ =+ [ tuhh
% = i gkns
= a5 client
aj f
alh
a1 k
= Em
B a
c
@ 5
S0 ne )
F10 5]
i sC S
a] st
o) I =]
o) &

o

b
v
T private void closeClient() {
setyVisihlelfalse);
de.tuhh. sts.gkns. contig. Mainbb ndow mwa = Optionss
if [mwo o nuH]

o O

CloseCTient(l;

v Y
T O T IT C TTTOO v T T

Change Signature. .. Cirl+Fé
Make Method Static...

Convert To Instance Method...

Move. .. F&
Copy.. P
Safe Delete. . Alt+Delete

CHel+ A+ b
Feplace Method Code Duplicates. .

Introduce Yariable. .. Ctrl4 Aty
Introduce Field. .. Cirl+Alt+F
Introcuce Constant... Cirl+ A+ C
Introduce Parameter. . Ctrl+ Alt+F

Extract |nterface. ..

Extract Superclass...

Uze Interface Where Possible...

Full Members Up...

Push Members Dowh...

Replace Inheritance with Delegation...

Inline. .. Ctrl4- Al
Cormvert Anonymaous 1o Inner...

Encapsulate Fields...

Replace Temp with Queny...

Replace Constructar with Factory Method. .

Cenerify. ..

6. TODO |

Turn the selected code fragment into a methad

ah Cut Crrl 4
Optior 4=l Copy (A HLE
Caopry Path Ctrl+5hift+ C
i Systen I3 paste Crl+
Paste... Cirl+5hift+
i Column Mode Alt+5hift+Insert
: Brerucy Find Usages. .. Alt+F7
public poy_ Anahze
returr Refactor
¥ Foling »
Py Close Cirl+F4
<+
. Eparam coTo N
Generate. .. Aft+Insert
Add to Watches
Camgile 'Mainwindow. jawa' Ctrl+5hift+F5

LTOOD
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Code Analysis

Code analysis tools examine source code to find code
with unwanted properties. These do not necessarily
need to be errors.

Common things an analyzer tries to find:

[0 difficult to understand code
(e.g., overly long classes)

[0 code not following conventions
(e.g., language-specific capitalizations)
[0 code not covered by unit-tests

[0 patterns that are likely to lead to problems later
(e.g., redundancies, wrong implementations of

clone () OfF finalize () inJava)
N

creates an exact copy || A common error is to supply a wrong signature resulting

of an object. | in the supplied finalize never being called.
LTOOD
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Code Analysis (2)

Code analysis cannot find semantic errors.

Computers don’t know the developer’s
Intention.

You can implement a method to do
something entirely stupid and neither
compiler nor analyzer will find it.

LTOOD
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Code Analysis (3)

@ eEeE D T |E

Inspection

[ B 3

- Inspection Results

Class metrics (2 19 items)
Code maturity issues (555 jiems)
Local Code Analysis (4627 tems)

® Constant conditions & exceptions (39 items) [

o EE 66 G 5

=]

Local wariable or parameter can be final (<42
Fedundant e cast (93 items)

o de jbib.barcode (2 iterms)

o de. jbib.gui.chooser (1 itern)

o de. jbib.gui.modifiedswing (1 itern)

o de. jkbib.gui.printing (< items)

o de jhibinter (2 iterms)

my, T BarOps quersummedint (1 item)
m % Book.insertd (1 item):

m' T User.deleted (1 iterm)

de. jhib.operations. lending (2 items)

Mame:
public method wvoid inser)

Location:
Book de. jhib.inter)

Problem synopsis:

Casting getTransaction) to BookTransaction at line
245 is redundant

Problem resolution:
Eermove Redundant Cast(s)

LTOOD
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UI Design

It is desirable that developers can design user
interface dialogs graphically and an IDE generates

appropriate code.
[0 This code is usually in the same language as your
application but should not be edited.
Advantages:
[0 Easier to build visually pleasing dialogs
[0 Faster to get first results

Disadvantages:
[0 Generated code might not fit your favorite design
pattern (e.g., MVC) or other side conditions
[0 Can become confusing with very complex or non-
standard dialogs
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UI-Design

m JBuilder 2005 - fhome/seb/tmp/jbproject/Test/src/de/tuhh/sts,/test/AboutDialog.java

File Edit Search Refactor Yiew Project Run Team Enterprise Tools Window Help Purchase
I | J-@ | ™~ B B § M i m - BE B $ - & | B -
%] Project [ :/*4 AboutDialog |
= = i =
3} 1= & A= : - 5 1 [ ] I
= = : % WP | T |[p|lname [this
Testjpx - | g : Jlbackground |3 Control
[ Tast. px 4 | iLabell ‘jTE}{tFiele ‘ e
i : : i A|defaultClosed. .. | DISPOSE_OM_CL
@ <Project Sources | e 70 | ICEE | _OM
. i ] ggleButL. i
{2 de tuhh. sts test i : f.n.it?md T[;!J'T e
% ApoutDialog java | - jLabel2 |'TextFieId1 ‘ I M R
& Qureuseless,ove) EERIEEES : : foreground M windowText
||grassPane
] label JLabel MenuBar
e 4 ) L i|layeredPane | ; _
l roject -s S ] )TextField : “f{lasout | wdefault layout:
: A(lmodal |False
O}, Structure A= [yTextarea ; - e B
’? de.tuhh.sts.1est Aboutd @ : lritle ;Abou'tDi'alug
e JTextPane A i
& & this A= i
_IMenu Ad[||7 [JEditorPane ;g
_ | Data Access A :
| Default A|||==—JPasswordFi...| | : Clase
o f; o n ]
[=#=#=] JFormattedT...
=] JComboBox : :
N=nr = g@l ul L'Mehﬂu | Data Access | Default | L Properties | Events
1 [»| |\ Source | Design | Bean | Doc | History |
[jPaneld govLayout x 249 y: 220 [@2 ~

Often useful to quickly prototype dialogs. Complicated dialogs
may actually be quicker to do by writing code.

LTOOD
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Plugins

A plugin is a dependent piece of software that
extends the host application.

Plugins can be tightly integrated with their
host application.

Host application provides ...

hook points that allow plugins to extend it
in @ framework-like manner, and

loading and discovery mechanisms that
loads the plugins at runtime.

Other vendors can extend the IDE to integrate
support for their technology.

The concept of plugins is not specific to IDEs.
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Plugin Architecture

Plugins Simplified Eclipse
- Architecture

Eclipse Platform

Workspace

collects your data version control

Runtime Platform
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Plugin Architecture (2)

Modern plugin-based systems implement
much of their own functionality as plugins.

Only core functionality is provided in the
system itself.

This allows to treat own functionality just
the same as external plugins.

Dependencies:

All plugins use the core platform
functionality.

Plugins can also depend on other plugins.

Usually, plugins try to be as self-reliant as
possible to make installation easy.
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Plugins for IDEs

Typical plugin functionality for IDEs includes:
Connection to repository systems.

Support for frameworks (code generation,
graphical editors for configuration files),
e.g., Struts, EJB, ...

New languages (compiler, highlighting,
running, ...), e.g., C++, XML, ...

In eclipse: plugin for plugin development.
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Plugin Management in eclipse

Download and update of plugins via HTTP.
Management of plugin versions etc.

% Product Configuration =JOEd
File
Wl E @ Bl | &
& Eclipse 50K -
-I-%5 ¢Programmeieclipseleclipse-S0k-3. 1aclipse ECIIPSE SDK
=+ Eclipse Project SDK 3.1.0 This is the description of the current configuration,

4 Eclipse Java Developrment Tools 3,1.0
4 Eclipse JOT Plug-in Developer Resolrcd|  Awailable Tasks
L Eclipse PDE Plug-in Developer Resoure|| ean for Updates
+- Kt Eclipse Platform 3.1.0
+- L Eclipse Platform Plug-in Developer Resq
Lt Edlipse Plug-in Development Enviranmy
it org.antr.ui 4.0.0b2 Wiew all actvities since the installation of the product.
it PAWSAD 2004.2.3122 Show Achivities

Search for Lpdates for al the installed features.

Wiew Installation History

Wiew the activiies that caused the creation of this configuration.

Add an Extension Location

Locate and add an extension location to the current configuration. An
extension locaton contains featiures and plugine previously installed.

Rewert to Previous

Yol can revert o one of the previous configurations if you are having
problems with the current one.
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Overview of Tools

The following slides select a small collection of
Java IDEs.
The selection is...

O0O-based

STS-biased
alphabetically ordered
incomplete

LTOOD
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Overview of Java IDEs

Eclipse

[l Free, opensource

[0 Extensible via plugins (many available)
0 Well-documented

[0 “Tooling platform”, language support (e.g., for
Java)ISEd advanced features (e.g. J2EE) not in
core

[0 Basic refactorings
0 www.eclipse.org
Intelli-J IDEA
[0 Commercial (company: Jetbrains)
[0 Extensive refactoring support
[0 Code analysis (watching for anti-patterns)
[0 UI designer
0 www.jetbrains.com/idea

LTOOD
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Overview of Java IDEs (2)

JBuilder

[0 Commercial (Borland), Free (limited) version
available

UI-designer
Basic refactorings

Enterprise version has web service and EJB
support

Plugins
www.borland.com/jbuilder
JCreator
[0 Commercial (Xinox)
[1 Basic IDE
[0 Fast (native Windows code), Windows only
[0 www.]jcreator.com

OO OO0

LTOOD
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Overview of Java IDEs (3)

Netbeans

[l Free, opensource

[0 J2EE support

[0 Not many refactorings

O www.netbeans.org
Sun Studio

[0 Commercial (Sun Microsystems)

[0 Based on Netbeans

0 www.sun.com/software/products/studio
Websphere Application Developer

[0 Commercial (IBM)

[0 Based on Eclipse

0 www.ibm.com/software/awdtools/studioappdev

LTOOD
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Overview of Java IDEs (4)

Together/J
Commercial (Borland)

Combines UML modeling and Java
programming; code follows model changes

Supports patterns
(e.g., those named by the “"Gang of Four”)

Support for JavaBeans and J2EE.
http://www.borland.com/together
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