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e Configuration parameters

e Concepts and contruction principles for
flexible, object-oriented product families

e Design Patterns
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Configuration
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e Configuration parameters are placed in
configuration files.

e Configuration parameters correspond to
persistent, global (= static) variables.
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Rundungsgenauigkeit 0.01

Konfigurationsdatei

:Configinterpreter

:Converter

roundingParam: float

Legende:

CurrencyConversion

:ObjectName

L

Softwarekomponente

Objekt

externe Datei
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Komponente

Example:
GUI Configuration file = Resource file
Visual, interactive construction with help from resource editors
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E Compare(_ ) _) ; Placeholder for

. a function

DoSomething(...)

DoSomething calls a function which it has received as an
argument. This shows the meaning of the callback style
of programming:

One can conceptually distinguish whether a function or a
procedure is called directly (call) or whether a function
or a procedure passed as a parameter is called
Indirectly (by means of callback).
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void DoSomething(int (*Compare)(void*, void*),
void* elem1, void* elem2 )

int StringCompare(void* string1, void* string2) {
return strcmp( // C-Bibliotheksfunktion strcmp
(char*)string1,
(char*)string2
);
} I/ StringCompare

DoSomething(StringCompare, “first®, “second");
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AnyClass

DoSomething(elem1, elem2: Object) ™
Compare(o1, o2: Object): int

AN

= = = ] intresult= Compare(elem1, alemz%l

AnySubClass

Compare(o1, 02: Object): int - -

if (o1 is String && 02 is String) { Ij
return ((String)o1).CompareTo((String)o2);
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Concepts and
Construction Principles
for Flexible Object-

Oriented Product
Families
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Product Family: A piece of software from
which different applications can be formed
by the callback style of programming, i.e.

its behavior is changeable and/or
expandable.
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.)- GPS-Komponente EF Galileo-Komponente

Navigationskomponente Navigationskomponente

yotecker” PosSystem

~ GPS- Komponente
% Galileo- Komponente
call GetPos()
Navigationskomponente
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Navigation system example:

posSystem= ps b‘l
T
N
"
. Navigation oSSy PosSystem
Y
prevPos: Position GetPos(): Position
SetPosSystem(ps: PosSystem) GetTime(). Time
y CalcMove(...): Viecior ¢
. .
-
. I
Position newPos; )
".Fumlgrﬂ moveVec; F— GPS Galileo
newPFos= em. ; - -
moveVec= new — prevPos: GetlPos(): Position GetPos(): Position
prevPos= newPos; GetTime(): Time GetTime(): Time
return movevec;
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<< interface »»

M1{)

M2()
subR1 D] SubR2 SubR3
A A
g [ T |
‘m B D
M10) |
M2 [
n
b
‘*\.
Al A2
class Aimplements [ {
.., Il ether methods of A
M1(){ ... }
M20{.-.}
5
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Navigation system example:

ﬂ'ﬂﬂsrﬁﬁﬂ“.‘

Navigation

previPos: Position

Mﬂ&ﬁyﬁiﬁn‘ifﬁ!’ms |
CalcMove(...}: Vecior ye

r=—-=—=—=—=======
1 1
GPS Galileo
Getfos!): Fositon GatPos(): Position
GatTirma(): Time GetTime(): Timea

== ifleface =
PosSystem

GetPos(]: Posilion
GetTime(): Time
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Template
and Hook
Methods
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If a method is called in another method’s
Implementation, then we call the calling
method the Template method and the
called method the Hook method.

The template method addressed here has nothing to do
with the C++ language construct template.
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v | Mig- - - - - - M0
h | M20 M2(); # call M2

}
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bRef

t ;"a‘;{l_) h ;\*;?'-;G

M1() { I_

bRef.M2(); // call M2
}
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M2() {

! WQ I/ call M3

}
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hRef

0.N

nRef

M(

t | MO
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Composite

M0

M0

Decorator

t=h | M({)

Chain-0Of-
Responsibility
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Hook Method

Construction
Principle
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TH

T)- -~~~
HO

T0OA
HO: / call H
L
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T0- - - - -
H()

SubTH

H()

TOA
H(} // call H
\ Ce
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Navigation

prevPos: Position

SetPosSystem(ps: PosSystem)

t—-CalcMove(...): Vector

t —|— - CalcSpeed...): float

h4-GetPos(): Position

—}-GetTime(): Time

/\

GPSNavigation

GetPos(): Position
GetTime(): Time

GalileoNavigation

GetPos(): Position
GetTime(): Time
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GPSNavigation

prevPos: Position

SetPosSystem(ps: PosSystem) . . .
t 4-CalcMove(...): Vector Problem: (.33!”90. IS
t—l—-cmcs;mea(...): float not a specialization of
|
h 4-GetPos(): Position GPS!

h —3-GetTime(): Time

/\

GalileoNavigation

GetPos(): Position
GetTime(): Time

UNIVERSITAT
SALZBURG
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+ Simplicity: For an adaptable behavior, one must plan
only a hook method.

- Adaptability requires a subclass formation and the
overwriting of the hook method.

In many cases, the hook method construction principle
Is sufficient to achieve the flexibility required for
adaptation.

UNIVERSITAT
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The Hook Object
Construction
Principle
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T hRef H
By
'Il'm{) Hm()
|
1
I
[

Tm() { AN
hRef.Hm(): / call Hm

UNIVERSITAT
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hRef
T e H

Tm() Hm()
DefineH(hr: H)

. /\

DefineH(hr: H) { [ i
} hRef= hr: H1 H2 |-

Hm() Hm()

= Adaptability at runtime

UNIVERSITAT
SALZBURG
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,Plug” of static type H

AN

* H1
call Hm()

T

T sampleT= new T();
sampleT.DefineH(new H1());

UNIVERSITAT
SALZBURG
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Y
h \ Navigation PosSystem
b ~ | prevPos: Position
FSﬂFmﬁmii: Pn&Sistem} GetTime(): Time
- ) A
-
F
«E‘é’é{mﬁ;"ﬁé* GPS Galileo
newPos= pos em.getPos();
mwa‘!e{-: neﬁyF'ﬁns —graang; GetPos(): Position GetPos(): Position
prevPos= newPos; GetTime(): Time GetTime(): Time
return moveVec;

UNIVERSITAT
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GPS
call GetPos()

Navigation

(@)

Galileo
call GetPos()

Navigation

(b)

Composition for achieving a navigation system:

(a) GPS-based
(b) Galileo-based

33
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PosSystem

GetPos(): Position
GelTime(): Time

2\

GPS

Galileo

UMTSTriangulation

GetPos(): Position
GetTime(): Time

GetPos(): Position
GetTime(): Time

GetPos(): Position
GetTime(): Time

Navigation navigation= new Navigation(...);
String nameOfAddtiClass= “UMTSTriangulation®;
Object anObj= new nameOfAddtIClass; // not possible
Il correct solution follows
navigation.SetPosSystem((PosSystem)anObj);
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GetType("UMTSTriangulation®) _
_ Activatcr.CmatalnstancaJ ) %

Navigation navigation= new Navigation(...);

String nameOfAddtIClass= “UMTSTriangulation®;

Type typeOfAddtiClass= Type.GetType(nameOfAddtiClass);
Object anObj;

PosSystem posSys;

if (typeOfAddtiClass !'= null) {
anObj= Activator.Createlnstance(typeOfAddtiClass);
if (anObj != null && anObj is PosSystem)
posSystem= (PosSystem) anObj;
else ... // error handling

}

navigation.SetPosSystem(posSys);

- :UMTSTriingulaﬂnn
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+ Simple configuration, also at runtime

- Higher complexity of design and
Implementation than in the hook method
principle
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