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If you write a program, usually you are not just doing it alone

Often, you work in a team

e Or you write code to be used by other people

So you need to tell them what your code does:
e You need to define what a class does and what it is good for
e You need to state what a method does and what the meaning of its
parameters are
e You need to tell them what your member variables are storing and how
they are used

For this, we have comments:

° marks the rest of the current line as comment
° starts a possible multi-line comment that ends with */
° starts a Javadoc comment and */ ends it
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e Javadoc comments are comments following a specific structure
e A tool (called Javadoc) can convert them to HTML web pages

o IDEs can use them to display information while programmers are
typing code
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e A Javadoc comment directly before a class declaration is
used to describe what the class is good for
e A Javadoc comment directly before a static or instance
variable declaration is used to describe what the variable is good for
e A Javadoc comment directly before a static or instance
method

e is used to describe what the method does
e can contain a line starting with @param A meaning to describe the

meaning of parameter A
e can contain a line starting with @return meaning to describe the
meaning of the return value if the method is a function

e A package can contain a file package-info.java with a Javadoc
describing the meaning of the package
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The ComplexNumber class with Javadoc Annotations

he ComplexNumber class with Javadoc Annotations

Listi

package cn.edu.hfuu.iao.math;

public final class ComplexNumber {
private final double realPart;

private final double imaginaryPart;

public ComplexNumber (final double _realPart, final double _imaginaryPart) {

this.realPart = _realP:
this.imaginaryPart = _imaginaryPart;

3

public final ComplexNumber add(final ComplexNumber
roturn new ComplexNumber ((this.realPart + x.realPart), (this.imaginaryPart + x.imagimaryPart));

public final ComplexNumber subtract(final ComplexNumber x
return new ComplexNumber ((this.realPart - x.realPart), (this.imagimaryPart - x.imaginaryPart));

»

public final ComplexNumber multiply(final ComplexNumber x) {
double al = this.realPart, bl = this.imaginaryPart, a2 = x.realPart, b2 = x.imaginaryPart;
return new ComplexNumber(((al + a2) - (bl » b2)), ((al » b2) + (b1 * a2)));

public ComplexNumber divide(final ComplexNumber x)
double ai = this.realPart, bi = imaginaryPart, a2 = x.realPart, b2 = x.imaginaryPart;

return new ComplexNumber ((((al + a2) + (b1 * b2)) / ((a2 * a2) + (b2 * b2))),
((Ca2 + b1) - (b2 + a1)) / ((a2 * a2) + (b2 * b2))));

public void println() {
System.out.print (this.realPart); System.out.print (", +
System.out.print(this.imaginaryPart); System.out.println(

) OOP with Java
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The ComplexNumberTest class with Javadoc Annotations%o\’

he ComplexNumberTest class with Javadoc

package cn.edu.hfuu.iao.math;

public class ComplexNumberTest {

public static final void main(Stringl] args) {
ComplexNumber a, b, res;

a = new ComplexNumber (20d, 0d); i 0 2
a.println(); 1 20+ 0

b = new ComplexNumber (1d, -2d); J 2
b.printlnQ; 1+2

(res = a.multiply(b)).println(); e ( ( ;

res = a.multiply(b).subtract(b); hain met pplying subtract t
res.println(); print t T toof t a mputat 4

res.divide (b) .println(); j: u R 9 )

res.multiply (res).divide(res.multiply(
new ComplexNumber (1d, -1d))).println();
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package-info. java

Listing: An Example package-info.java File

/**% This package contains a mathematical class. */
package cn.edu.hfuu.iao.math;




Pop-Up Infos in Eclipse based on JavaDoc

1% Package Explorer 51 =8

~ @ src
~ 83 > cn.edu.hfuu.izo.math
®
» [, ComplexNumberTest.java
» [ package-info java
BA JRE System Library [j
% .classpath
[ .gitignore
% .project

» 03 _eclipse

» (%04 _types_variables_assigments
» 5 05_operators_expressions
»Z306_console_io

+ 307 _conditionals

+E408_loops

» 5 09_arrays

10 command line aras

>19_documentation_with _javadoc [

-0~ G- @G-

<
=
2%

[} package-infojava | 3 Compl

-java 52 | [1) Comp! Test java =8

10 /5% both real and imaginary part

ag. L
puhuc ComplexNumber(fmaL double roalPart, fmal double imaginaryPart) {
this.realPart = realPart;

this.imaginaryPart = imaginaryPart;

/** return new complex number with result {@code this + x}
* x the complex number to add
ew complex number with the result of the addition */
public flna'L ComplexNumber d(flnal ComplexNumher x) {
return new ComplexNumber ( g

/** return new complex numb|
. e number to s
the result of th|
public final ComplexNumber

X % BRI weill=8 R

<cterminateds ComnlevhiimherTack (21 T 1ava Annlication] hiseflih fivm/fiavafonenidk-amd&d/hin fiava (Feh 7 2017 12-28:38 BM)

Wwritable Smart Insert 48:1
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Pop-Up Infos in Eclipse based on JavaDoc

aExamples - Java - 19_documentation_with_javadoc/src/en/edu/hfuy,

~HB N Rite~0O~Q~i@d -

&
o
Kl

1% Package Explorer 51 = B || 0 package-infojava [ Compl berjava | [ *C Testjava R0 =8

E S - ) ComplexNumber a, b, res;
~#>19_documentation_with_javadoc []
~ @ src
~ § > cn.edu.hfuu.iao.math
e
» [, ComplexNumberTest.java
» [ package-info java
» B JRE System Library j
% .classpath
[ .gitignore
% .project

a = new ComplexNumber(20d, @d); // instantiate
a.println(); // print "20+6i

b = new ComplexNumber(1d, -2d); // cre
b.printin(); // print "1+2i

(res = a.multiply(b)).println(); // set

=20%(1-21)=20-401" and print

res = a.multiply(b).subtract(b); // we can chain me
r'es.print'l.n(bt-} // print the resu above computation:

. javaExamples
5> lessons
02_java

» 03 _eclipse

» % 04_types_variables_assigments
» 5 05_operators_expressions
»Z06_console_io }

but don'1
as a.mult:®

28.5-9

+£4,07_conditionals R problems . @
¥ 308 _loops
¥ 25, 09_arrays
»510 command line aras terminateds Fn

Press 'Ctrl+Space’ to show Template Pr

OOP with Java Thomas Weise 9/13



Generating Javadoc from Eclipse

h Project Run Winc

javaExamples - Java - 19_documentat |fiao/math/package-infe.java - Eclipse

m ® ] ~®o - P@E e BERD
G v bl vy . [ QuickAccess | || @ @) & 4

2 packageExpl 52 = O | [ package-info) Blmld Wiking Set [l complexNumberTest.java = ]
Clean. -

= (|1 /** This ¥ | class. */

|

~&' > 19_documentation_with;
#>src
~ 3 > cn.edu.hfuu.iao.math Properties
* [ ComplexNumber.java
» [ ComplexNumberTest,]
r; a
» =i JRE System Library [java-
% .classpath
[E2 .gitignore
roject
javaExamples [javaExam
=5 > lessons
Y302 java
» 24 03_eclipse
4 04_types_variables_ass
* £ 05_operators_expressic
»£306_console_io
} £307_conditionals
¥ % 08_loops

[8! Problem @ Javadoc [ Declarati <4’ Search |E Console 32 =y Progress 4 Debug = B

09_arrays
» &3 10_command_line_args i X %
* &y 11_static_methods <terminated> ComplexNumberTest (2) [Java Application] /ust/lib/j g-openjdk-amde4/binj
Writable Smartinsert  2:25
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Ge

Javadoc Generation

Select kypes for Javadoc generation.

Javadoc command:

B

“usrjlihfjvm/java—a—upenjdk—amdehinfjavadut

'} ‘ Configure... ‘

Select types for which Javadocwill be generated:

« v ® 19 documentation_with_javadoc

Create Javadoc For members with visi

© use standard doclet

e
© Private ) Package ) Protected () Public

Private: Generate Javadoc For all classes and members.

Destination: [Ihumefhﬂeiseflucalf‘prug ing/javafj les/l 1 ‘ Browse... |

) Use custom doclet

Doclet name: |

Doclet class path:

@ <Back | Next>

JI

Cancel

|

Finish




Gene

Javadoc Generation
Configure Javadoc arguments for standard doclet.

[ Document title: \

Basic Opti | /Document these tags
Generate use page @author
Generate hierarchy tree @version
Generate navigator bar @deprecated
Generate index deprecated list
Separate index per letter

Select referenced archives and projects to which links should be generated:
B 19 documentation_with_javadoc-not configured

selectAll |
| i charsets.jar - https://docs.oracle.com/javase/8/docs/api/
12 cldrdata.jar - not configured
1 & dnsns.jar - not configured

| clearAll |
\7 Browse... ‘
1 & icedtea-sound jar - not configured ——
1 5 jaccess.jar - not configured
| i jee jar - https://docs.oracle.com/javase/8/docs/api/
[ style sheet: | || Browse..
@ \ <Back J| Next> J | cancel | [ Finish ]




Javadoc Generation

Configure Javadoc arguments.

] Overview: || Browse.. |

VM options (prefixed with -J', e.g. -J-Xmx180m For larger heap space):

( ]

Extra Javadoc options (path names with white spaces must be enclosed in quotes):

JRE source compatibility: | 1.8 b

"1 save the settings of this Javadoc export as an Ant script:

Ant Script: | fhome/tweise/local/prog ing/java/j les/lessons/19 doi || Browse...

|”1 Open generated index file in browser

@ i <Back I| Next> 7|| Cancel |[ Finish J




Update Javadoc Location

Do you want to update the Javadoc location for

0 '19_documentation_with_javadoc’ with the chosen destination Folder '/
home/tweiseflocal/programming/java/javaExamples/
lessons/19 documentation with javadoc/doc'?

¥, | No || NoToAl || vesToAll |
LY | _ J




Generating Javadoc from Eclipse

javaExamples

[# PackageExplorer 3| = 0
B % =
% >19_documentation_with_jave

@ >src
~ §; > cn.edu.hfuu.iao.math
» [ ComplexNumber.java
» [ ComplexNumberTest java
» [ package-info.java

= @&

[51 package-info.java (i java 13| [1] Ce it Test.java = mi

1 package cn.edu.hfuu.iao.math;

3 /** a class representing a complex number ‘z\in\mathbb{C}'in rectangular form "z=\

4 public final class [{ii7 imbe

5 /** the real part \alpha of the complex number */

6 private final double realPart;

7 /‘f the j:mag_ina_ry_ part_ '\t_:eta _*/

=E Qe

|l Problems @ Javadoc [ Declaration v“search!E Console &2 | =g Progress 1s Debug

» =\ JRE System Library [java-g-op ||
» 3> doc
1% classpath |
[ .gitignore
.project |
~ &> javaExamples [javaExamples ||
> lessons |
* 302 java |
03 _eclipse
» 5404_types_variables_assigme, |
» 405 _operators_expressions ||
» 4 06_console i

» 53 08_loops
¥ &5 09_arrays |
* &3 10_command _line_args

| Generating

<term|nated>)avado(Generanan
|Building tree for all the packages and classes
Generating /home/tweise/local/programming/java/:
Generating /home/tweise/local/programming/
Generating /home/tweise/local/progranning/
Generating /home/tweise/local/progranning/
Generating /home/tweise/local/programming/
| Generating /home/tweise/local/programming/.
| Generating /home/tweise/local/programming/
Generating /home/tweise/local/programning/,
Generating /home/tweise/local/programming/.

ava/,

ava/.
ava/.

ava/;
ava/|

ava/]

ava/j

ava/j

x % ER

avaExanples/lessons/19 documentation with |
avaExanples/lessons/19_documentation with_

avaExanples/lessons/19_documentation with

avaExanples/lessons/19_documentation with_
javaExanples/lessons/19 documentation with_
avaExamples/lessons/19 documentation with
avaExamples/lessons/19_documentation with

avaExamples/lessons/19 documentation with

avaExanples/lessons/19 documentation with

Building index for all the packages and classes...

/home/tweise/local/progranning/java/
/home/tweise/local/programning/
/home/tweise/local/progranning/
/home/tweise/local/progranning/
/home/tweise/local/programming/.
nome/tweise/local/progranning/.
home/tweise/local/programming/
/home/tweise/local/programning/
Generating /home/tweise/local/programming/
| Generating fhome/tweise/local/progranning/
Building index for all classes.

Generating
Generating
ava/.
| Generating ava/
| Generating
Generating
Generating
Generating

ava/’
ava/,

ava/,

ava/j

ava/]

ava/j

ava/j

avaExanples/lessons/19_documentation with_

avaExanples/lessons/19 documentation with
avaExamples/lessons/19 documentation with

javaExamples/lessons/19 documentation with

avaExamples/lessons/19_documentation with
avaExamples/lessons/19_documentation with_
avaExanples/lessons/19_documentation_with_

avaExanples/lessons/19 documentation with_
avaExanples/lessons/19 documentation with
avaExanples/lessons/19 documentation with

BFE mE~rg

avadoc/doc/cn/edu/hful

avadoc/doc/cn/edu/hfu|
avadoc/doc/cn/edu/hfu|
avadoc/doc/cn/edu/hful
avadoc/doc/constant-v|
avadoc/doc/cn/edu/hful
avadoc/doc/cn/edu/hful
avadoc/doc/cn/edu/htu|

avadoc/doc/overview-t|
avadoc/doc/index-file|
avadoc/doc/index-file|
avadoc/doc/index-file|
avadoc/doc/index-file|
avadoc/doc/index-file|
avadoc/doc/index-file|
avadec/doc/index-file|
avadoc/doc/index-file!
avadoc/doc/deprecated

avadoc/doc/cn/edu/nTu||

fhomaltusicellocal

lessans/ia

._methods \

nosiaval

ion with

1avadoc/doc/allecl
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The Generated Javadoc

cn.edu.hfuu.iao.math - Mozilla Firefox

cn.edu.hfuu.iao.math %

@ | file:///home/tweise/local/progr ingfjava/j; ples/l /19_doc (<}

m‘ PACKAGE CLASS USE TREE DEPRECATED |NDEX HELP

ComplexNumber
ComplexNumberTest

PREV PACKAGE NEXT PACKAGE FRAMES NO FRAMES

Package cn.edu.hfuu.iao.math

This package contains a mathematical class.

See: Description

Class Description

ComplexNumber a class representing a complex number " z\in\mathbbh{C}"in rectangular form
“z=\alpha+\beta i, now alse implementing the math routines

ComplexNumberTest testing the new complex number class: almost the same as in last lesson, just with
instance methods and toString

Package cn.edu.hfuu.iao.math Description

‘This package contains a mathematical class.

PACKAGE CLASS USE TREE DEPRECATED INDEX HELP

PREV PACKAGE NEXT PACKAGE FRAMES NO FRAMES

OOP with Java Thomas Weise 11/13



The Generated Javadoc

cn.edu.hfuu.iao.math - Mozilla Firefox

cn.edu.hfuu.iao.math A +

@ | file:///home/tweise/local/progr ingfjava/j; ples/l /19_doc (<}

m‘ PACKAGE CLASS USE TREE DEPRECATED |NDEX HELP

ComplexNumber
ComplexNumberTest

PREV PACKAGE NEXT PACKAGE FRAMES NO FRAMES

Package cn.edu.hfuu.iao.math

This package contains a mathematical class.

See: Description

Description

a class T epresenimg a complex number ' z\in\mathbb{C}'in rectangular form
+\beta i, now also implementing the math routines

ComplexNumberTest testing the new complex number class: almost the same as in last lesson, just with
instance methods and toString

Package cn.edu.hfuu.iao.math Description

‘This package contains a mathematical class.

PACKAGE CLASS USE TREE DEPRECATED INDEX HELP

PREV PACKAGE NEXT PACKAGE FRAMES NO FRAMES

file;///home/tweiseflocal/progr: ing/javafj les/! /19_documentation_with_javadoc/doc/cn/edu/hfuu/iao/math/ComplexNumber.html

OOP with Java Thomas Weise 11/13



The Generated Javadoc

ComplexNumber - Mozilla Firefox

ComplexNumber
€ @ | file;///home/tweise/local/progr, ing/javafj ples/l /18_doc e

‘ SUMMARY. NESTED | FIELD | CONSTR | METHOD DETAIL: FIELD | CONSTR | METHOD

ComplexNumber
ComplesNumberfest R AR TR M

Class ComplexNumber

java.lang.Object
cn.edu.hfuu.iao.math.ComplexNumber

public final class ComplexNumber
extends java.lang.Object

a class representing a complex number ' 7\in\mathbb{C} 'in rectangular form 'z=\alpha+\beta i, now also
implementing the math routines

Field Summary
Fields
Modifier and Type Field and Description
private double imaginaryPart

the imaginary part *\beta’
private double realPart

the real part “\alpha' of the complex number

Constructor Summary

OOP with Java Thomas Weise 11/13



Summary %\

In order to make our code useful, we need to document it

Good programmers write the documentation while they are coding,
because you are never going to do it afterwards, even though you
think/claim you would

Javadoc allows us to write comments in a structured way

IDEs can exploit this structured information to display useful pop-up
infos to the programmer

We can also generate HTML documentations from the documented
code via the javadoc tool

Style checkers can automatically whether all code is properly
documented

OOP with Java Thomas Weise 12/13
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