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« Consider your favorite
— Text editor, word processor, spreadsheet, drawing tool

Problem

* They allow editing a complex data structure
representing a document, spreadsheet, etc.



\ 4
AARHUS UNIVERSITET

« But they also need to save
It to a persistent store,
typically a hard disk.

— Converting internal data
structure to external format

— Ex: Binary encoding, XML,
HTML, RTF, PDF, ...

Problem
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Example

. private String section = "The Builder Pattern™;
o A document ConSIStS private String subSectionl = "Intent™:
private String paragraphl =
()f "Separate the construction of a complex cbjectin™+
"from its representation so that the same construction'n™+

E; H "process can create different representations.™;
- eCtlonS, private String subkSectionZ = "Problem":
private String paragraphZ = " (The problem goss here)";

subsections
— paragraphs

<H1>The Builder Pattern</H1:

<H2>Intent</H2>

“P>

Separate the construction of a complex object

° We ||ke to Output In from its representation so that the same construction

process can create different representations.

f()rrT]Eits;: :ﬂgzPrnhlem{Isz

<P
(The problem goes here)
</P>

« HTML

1. The Builder Pattern

1.1 Intent
separate the construction of a complex object

° Or ASC“ from its representation so that the same construction
» process can create different representations.
1.2 Problem
(The problem goes here)
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 Aclassic variability problem

@ All outputs consist of the same set of “parts” (section, subsection, paragraphs,

etc.) but how the parts are built varies. That is, concrete construction of the
individual node is variable.

P
4

[ encapsulate the “construction of parts” in a builder interface. A builder in-
terface must have methods to build each unique part: in our case methods like
buildSection, buildQuote, etc. Instances realizing this interface must be able to
construct concrete parts to be used in the data structure.

@ [ write the data structure iterator algorithm once, the director, and let it request
a delegate builder to make the concrete parts as it encounters them.
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Create the builder
— User chose ‘html’ or ‘ascii’ “WordFrocessor ‘Director
save i t i
. — creaie _
The common part is the director constructdata) i b:Builder
that knows the structure and —

iterates over all its parts.

The builder handles building each
part for the particular output
format

Output data structure is known to
the client

loop ,l

buildSection

buildSubsection

getResult

1

result
I

— |

L
1




~ A Fake Object WordProcessor
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J®== This class plavs the director role of the builder pattern =/
class WordProcessor {

/** The document Note: Also plays the Director role!

1. The Builder Pattern

(Quite often the case)

1.1 Imtcent
Separate the construction of a complex object
from its representation so that the same construction
process can create different representations.

1.2 FProblem
[The problem goe=s here)

i= coded as named strings to avoid defining a large
datastructure.

*f

private String section = "The Builder Pattern™:

private String subSectionl = "Intent"™:

private String paragraphl =
"Separate the construction of a complex objecti\n™4+
"from its representation so that the same construction’n™+
"Tprocess can create different representations. ™

private String subSectionZ = "Proklem":;

private String paragraphZ = " (The problem goes here) "

public volid construct (Builder builder) {
% a real constructor would iterate over a
* data structure, here I have hardcoded the
# document to keep the code small =/
builder.buildSection(section) ;
builder.buildSubsection (subSectionl) ;
builder.buildParagraph (paragraphl) ;
builder.buildSubsection (subSectionl) ;
builder.buildParagraph (paragraph?) ;

A real ‘construct()’ would iterate

the document structure! ©
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A%% Thiz iz the Builder role, the interface that
* defines the parts that can be built ¥/
interface Builder

public woid buildiection(3tring text) ;

rublic woid buildiubsection(3tring text]

rublic woid buildParagraph(3tring text) ;

Builder part

} S#% A concrete bullder implementing a ASCII format #*/
clas=s AsciiBuilder implements Builder {
private String result;
int sectionCounter, subSectionCounter:

pukblic AsciiBuilder() {
result = new String()-
sectionCounter = subSectionCounter = 0;

public void buildSection(String text) {
zectionCounter++;
result += ""+zectionCounter+"™. "+text+"i\n";
regult += !'S======================%1;
public void buildSubsection{String text) {
subSectionCounter++;
result += ""+zectionCounter+"."+subSectionCounter+"” "+text+"\n";

public void buildParagraph (String text) {
result += text + "wn":

public 3tring getResult () {
return result;
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Demo Code

public class BuilderDemo {

. ) ) ] . csdev@ml:~/ if 0] | emo$ java BuilderDemo
public static woid main(string[] args) { R E o .
Fvstem. out.println( “======= Demonstration of Builder === d___ The ASCII Builder output ---
WordFrocessor wp = new WordPraocessori): 1. The Builder Pattern

A4 This code act as the client role that

44 creates the concrete builders and instruct Separate the construction of a complex object
Af the director to construct objects. from its representation so that the same construction
dzciiBuilder asciiBuilder: process can create different representations.
asciiBuilder = new AsciiBuilderi(): 1 Problem
é Wp.construct{asciibuilder) ; (The problem goes here)
Swstem. out.printlni "--- The AZCIT Builder output ---"7:
Swstemn. out.printlni asciiBuilder.getBesult(] ]: --- The HTML Builder ---
<H1>The Builder Pattern</H1>
HTMLEuilder htmlBuilder: <HZ2>Intent</H2:
htmlEuilder = new HIMLEuilderi(): <P=>
wp.construct (htmlBuilder) ; Separate the construction of a complex object

Svsten. out.printlni "--- The HTHML EBuilder —---""]:
Svsten. out.printlni htmlBuilder.getResult(] ] :

CountBuilder countBuilder:

countBuilder = new CountBuilderi():

wp.construct (countBuilder) ;

Svsten. out.printlni "--- Counting types ——-"1:

Svwsten. out.printlng "Sections : "+ocountBuilder. getSectionCount() )

Svsten. out.printlni "Subcections: "+ocountBuilder. getiubliectionCounti() ) :
Svsten. out.printlni "Paragraphs @ "+countBuilder. getParagraphCounti() ] :;
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A% This iz the Builder role, the interface that
* defines the parts that can be built */
interface Builder {

public woid build3ection(3tring text)

public woid buildiubsection(3tcring text) ;

public woid buildFParagraphi(3tring text] ;

A% 4 concrete builder implementing a HTML format *7
clas=s HTMLEBuilder implements Builder {
priwvate 3tring result:
public HTMLEuilderi() |
result = new String(l:
H
public woid buildiection(string text)
result += "<CH1="4text4+"<H1=Y1n"";
H
public woid buildiubsection(3tring text) |
result 4= "<HE="4+Lext4+ "= HE= V1"
h
public woid buildParagraph(3tring text) {
result 4= "<PFryvn+text 4+ "hn=lSPRADLC
}
pubhlic String getBResulti() {
return result:

¥
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public class BuilderDemo {

) i i . . csdev@ml:~/ if j [bui - java BuilderDemo
public static woid main(3tring[] args) { monstration of Builder
Svstem.out.printlni “======= Demonstration of Builder ======= ASCIT éﬂidPrDuTmﬂ'-:-
WMordProcessor wp = new WordProcessor(): 1. The &ﬁlderpattérn o

A4 This code act as the client role that

44 creates the concrete builders and instruct Separate the construction of a complex object
Af the director to construct objects. from its representation so that the same construction
dzciiBuilder asciiBuilder: process can create different representations.
asciiBuilder = new AsciiBuilderi(): 1 Problem
Wp.construct{asciibuilder) ; (The problem goes here)
Swstem. out.printlni "--- The AZCIT Builder output ---"7:
Swstemn. out.printlni asciiBuilder.getBesult(] ]: --- The HTML Builder ---
<H1>The Builder Pattern</H1>
HTMLEuilder htmlBuilder: <HZ2>Intent</H2:
htmlEuilder = new HIMLEuilderi(): <P=>
é wp.construct (htmlBuilder) ; Separate the construction of a complex object

Svsten. out.printlni "--- The HTHML EBuilder —---""]:
Svsten. out.printlni htmlBuilder.getResult(] ] :

CountBuilder countBuilder:

countBuilder = new CountBuilderi():

wp.construct (countBuilder) ;

Svsten. out.printlni "--- Counting types ——-"1:

Svwsten. out.printlng "Sections : "+ocountBuilder. getSectionCount() )

Svsten. out.printlni "Subcections: "+ocountBuilder. getiubliectionCounti() ) :
Svsten. out.printlni "Paragraphs @ "+countBuilder. getParagraphCounti() ] :;
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A% This iz the Builder role, the interface that
* defines the parts that can be built */
interface Builder {
public woid build3ection(3tring text)
public woid buildiubsection(3tcring text) ;
public woid buildFParagraphi(3tring text] ;
'

J¥% B concrete builder that =simply counts parts #/
class CountBuilder implements Builder {
private int section, subsection, paragraph:
public CountBuilder () {1
gection = subsection = paragraph = 0;

public void buildSection(String text) { sectiont+; ]
public void buildSubsection(String text) { subsection++; }
public void buildParagraph (String text) { paragraph++: }

public int getSectionCount() { return =section;
public int getSubSectionCount () { return subsection;
public int getParagraphCount () { return paragraph:;



\ 4
AARHUS UNIVERSITET

public class BuilderDemo {
public static wolid main(3tring[] args)
Svsten. out.printlni
WordPFrocessor wWp

{

new WordProcessor() :

#f This code act azs the client role that

&4 Ccreates the concrete builders and instruct
A# the director to construct objects.
AzciiBuilder asciiBuilder:

asciiBuilder new AzciiBuilder():
wp.construct(asciibBuilder) ;

S¥stem. out.printlnig
Svsten. out.printlni asciiBuilder.getResult()

1z

HTMLEuilder htmlBuilder:

htmlEBuilder new HITMLEuilder():
wp.construct (htmlBuilder)

Svsten. out.printlni "--- The HTHML Euilder
Svsten. out.printlni htmlBuilder. getResult()

L

1z

Demonstration of Builder

M———= The AZCIT Builder output ---"];

Demo Code

csdevi@ml fbui java BuilderDemo
_______ monstration of Builder

ASCII Builder output ---
The Builder Pattern

Separate the construction of a complex object

from its representation so that the same construction
process can create different representations.

1 Problem

(The problem goes here)

--- The HTML Builder ---

<H1>The Builder Pattern</H1>

<HZ2>Intent</H2:

<P=

Separate the construction of a complex object

CountBuilder countBuilder:
countBuilder new CountbBuilderi(]):;
wp.construct (countBuilder) ;

Svsten. out.printlni "--- Counting types ——-"1:

Svwsten. out.printlng "Sections "+oountBuilder
Svsten. out.printlni "Subcections: "4+ocountBuilder
Svsten. out.printlni "Paragraphs "+ocountBuilder

.getiectipnCounti) ):
getinbieptionCounti)
.getParagpaphCounti( )

1:

1 ctions

Subcections:
Paragraphs
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Exercise

« Why is there no getResult
method defined in the
Interface???

A%% This is the Builder role, the interface that
* defines the parts that can be built */
interface Builder {
public woid build3ectioni(Ztring text) :
public woid bulldSubsection(string text) !
public woid buildParagraphi(atring text] :
'
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construct() q

for all objects in structure AN
builder.buildPartX();

}

«interface»
Builder

buildPartA()
buildPartB()

ConcreteBuilder

buildPartA()
buildPartB()
getResult() : Product
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 Benefits are

— Fine grained control over the building process
« Compare to Abstract Factory

— Construction process and part construction decoupled
« Change by addition to support new formats

« Many-to-many relation between directors and builders
— Reuse the builders in other directors...

 Liabilities
— Client must know the product of the builder as well as
the concrete builder types

Aspects



