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dynamic cast

Ich bleilbe meiner Strategie treu, jewell s zwel Funktionen flr das Kopieren bzw. Vergleichen bereitzustell en:

eine auf Basisvon Zeigern, der auch Polymorphie beherrscht und eine, die intuiti ver die Operatoren tberl &dt,
was per Referenzparameter eine hthere Typsicherheit aufweist. Letzteres verzichtet bewusg auf polymorphe
Fahigkeiten und bendtigt darum auch keindynami ¢_cast .

Eswurde durchgéngig Copy bzw. Equal Val ue in alen Klassn umgestellt, a's Beispiel dient CHouse:

bool CHouse:: Copy(const CBasicd ass* pCl ass)
{

/I cast to CHouse
const CHouse *house = dynami c_cast <const CHouse*>(pC ass);

/l'invalid class (is NULL when pClass is not a CHouse)
if (house == NULL || house == this)
return fal se;

/I use non virtual reference based copy
/ return value isn‘t needed
oper at or =(*house) ;

/I we're done
return true;

}

Daessichum @n dynam c_cast auf eéinen Zeiger handelt, wird ein unglitiger Typ durch die Rickgabe von
NULL markiert. Diesen Fall fangeich problemlos ab, etwas anders wiirde esbei einer Referenz ausshen. Leider
tritt dieser Fall in meinem System nirgends auf, sodassich ein etwas theoretisches Beispiel kongruiere:

voi d CO ass:: Dummy(const CBasi cCl ass& C ass)
{

/I cast to CHouse
try
{

const CBetterCl ass betterclass = dynami c_cast<CBetterC ass>(Cd ass);
bettercl ass. Feel Good();

/l'invalid class
catch (bad_cast)
{

}

cout << "sorry, wrong class type !"

CEXxception

Eswar unabdingbar, dassich eine Klasse dem System hinzufiige, die aur Verwaltung van Ausnahmen zusténdig
ist. Alswesentliche Eigenschaften kann sie @ne erlauternde Zei chenkette mit sich filhren und besitzt ebenso
einen Zeiger auf die Inganz, die fur die Ausnahme zustandig war, was das Debugg ng erhebli ch vereinfacht.

Zur Wahrung der Konsistenz stammt auch diee Klassvon CBasi cCl ass ab. Gerade hier bestétigt sch mein
seit etwa einem halben Semester verfolgtes Konzept einer generellen Basisklass, da jede Klasse des gesamten
Systemsim Ausnahmezustand mittels ShowDebug die Fehlerquell e gut lokalisieren kann.

Wenn man sich den Code von CHous e genaueransieht, stellt man fest, dassdanndoch eher sparsam mit
Exceptions umgegangen wird. Ich halte diese Methodik daher fir angemessen, weil nicht jeder Zustand, der als
Ausnahme denkbar wére, auch einen schwerwiegenden Fehler darstellt, der tiefe Eingriffe in den Programml auf
erfordert. Im algemeinen reicht die Signali sierung Uber den Riickgabewert aus—wie in dem oben erwéhnten
Copy-Beispidl. Uber die scharfe Abgrenzung ,,lokaler Fehler / Ausnahme* |asg sich lange diskutieren, hier sind
Fingerspitzengefiihl und Erfahrung gefragt, die daszugrundeliegen@ Design bestimmen. Fir mich steht der
stabil e Programmlauf an oberster Stelle. Wenn die Riickgabewerte ordentlich Gberpriift werden, kam ene
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angemesene lokale Reaktion fiir eine problemlose Ausfiihrung des Programms sorgen, was Ausnahmen unnétig
macht. Letztere halteich nur fir angebracht, wenn es nicht unbedingt moglich ist, im aufrufenden Code auf den
Fehler zu reagieren. Wie eng diese beiden Félle beleinander liegen, zeigt | nsert von CHouse:

/1 insert a newroominto the set, TRUE if successful
/1 will fail if roomalready exists
bool CHouse::Ilnsert(const CRoom & oom

/1 room should be valid
if (!roomd asslnvariant())
/1 t hrow CException("CHouse::Insert: invalid roont, this);
return fal se;

/'l there must be sone nmenory to grow the set
if (mSet.size() > mSet.nmax_size())
t hrow CException("CHouse: :Insert: out of nenory", this);

/1 and the room nust not be part of the Iist
if (Find(room)
return fal se;

/1 insert at the tail of the Iist
m_Set . push_back(roomn);

return true;

}

So kann das Einfligen eines ungitigen Raumes al's Ausnahme gewertet werden, ich denke aber, dassdies nicht
notwendig ist. Die nachfolgende Uberpriifung, ob der Hauptspeicher ausreicht, ist von derart wesentlicher
Bedeutung, dass eventuell eine Programmterminierung erforderlich ist, was sicherlich eine Ausnahme erfordert.
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Quellcode

Da sich sehr wenig in der Source gegeniiber Aufgabe O3.1 geéndert hat, folgen hier nur CExcept i on und
CHouse.

Exception.h

FELEEEEEEE i bbb r bbb rrrrrirg

/| Sof t war ebauel emente |1, Aufgabe C3.2

/1

/'l author: St ephan Brumme

/'l 1ast changes: May 30, 2001

#i f 1 defined( AFX_EXCEPTI ON_H__183BDBAl_545F 11D5_9BBS_A7F13DB29851 | NCLUDED )
#define AFX_EXCEPTI ON_H__183BDBAl_545F 11D5_9BBS_A7F13DB29851 | NCLUDED

# f _MSC_VER > 1000
#pragma once
#endi f // _MSC_VER > 1000

#i ncl ude "Basicd ass. h"
cl ass CException : public CBasicC ass

{
public:
/'l construct new exception
CException();
CException(const string strError, const CBasicC ass* pSource);
CExcepti on(const CException& exception);
virtual ~CeException() {};

/'l return class nane
virtual string Cl assnameOf () const { return "CException"; }

/1 display the attributes

virtual string Show() const;

/1 only for internal purposes !
virtual string ShowDebug() const;

/1 validate an exception
virtual bool dasslnvariant() const;

/] conpare two exceptions
bool operator==(const CException& house) const;
virtual bool Equal Val ue(const CBasicC ass* pC ass) const;

/'l copy one exception to another one
CException& operator=(const CException &house);
virtual bool Copy(const CBasicC ass* pd ass);

private:
string mstrError;
const CBasi cCl ass* m pSource;

}s

#endif // !defined( AFX_EXCEPTI ON_H__183BDBAL_545F 11D5 9BB8_A7F13DB29851 | NCLUDED )

Exception.c

[LEEEEEEEE i ring
/| Sof t war ebauel emente |1, Aufgabe C3.2

/1

/'l author: St ephan Brumme

/'l 1ast changes: May 30, 2001

#i ncl ude "Exception. h"
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CExcepti on: : CException()

{
mstrError.enpty();
m pSource = NULL;
}
CException: : CExcepti on(const CException& exception)
{
oper at or =(exception);
}

/I constructs a new exception
CException: : CException(const string strError, const CBasicCl ass* pSource)
{
m strError
m_pSour ce

strError;
pSour ce;

/I show attributes
string CException:: Show() const

/I check invariance
if (!Cdasslnvariant())
return "™ ;

ostringstream strQutput;

strQut put << "Exception" << mstrError << "thrown." << endl
<< m_pSour ce- >Show() ;

return strQutput.str();

/I shows all internal attributes
string CException:: ShowbDebug() const

{
ostringstream strQut put;
/I print any information about this class
strQut put << "DEBUG info for ‘CException™ << endl
<< " m_strError=" << mstrError << endl
<< " m_pSource=" << m_pSource << endl;
return strQutput.str();
}

/I validate an exception
bool CException::C asslnvariant() const

return (mpSource != NULL);

/I copy constructor
CExcepti on& CException::operator =(const CException &exception)

mstrError
m_pSour ce
return *this;

exception. mstrError;
excepti on. m pSour ce;

/I virtual, see operator=
bool CException:: Copy(const CBasicC ass* pd ass)

{
/I cast to CException
const CException *exception = dynanmi c_cast <const CException*>(pC ass);
/l'invalid class (is NULL when pClass is not a CException)
if (exception == NULL || exception == this)
return fal se;
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/I use non virtual reference based copy
/I return value isn‘t needed
oper at or =(*exception);

/I we're done
return true;

/I compare two exceptions
bool CException::operator ==(const CException &exception) const

/I all rooms were found
return (mstrError == exception.mstrError &&
m pSource == exception. m pSource);

[l virtual, see operator==
bool CException:: Equal Val ue(const CBasi cCl ass* pC ass) const
{
/I cast to CException
const CException *exception = dynam c_cast <const CException*>(pC ass);

/l'invalid class (is NULL when pClass is not a CException)
if (exception == NULL || exception == this)
return fal se;

/I use non virtual reference based copy
return operator==(*exception);

House.h

i

/I Softwarebauelemente Il, Aufgabe 03.2
1

/I author: Stephan Brumme

/l'last changes: May 29, 2001

#if 1 defined (AFX_HOUSE_H__ASEA7860_08E1_11D5 9BB7_A8652B9FDD20__| NCLUDED )
#define  AFX_HOUSE_H__ABEA7860_08ELl_11D5_9BB7_A8652B9FDD20__ | NCLUDED

#f _MSC_VER > 1000
#pragma once
#endif // _MSC_VER > 1000

/I STL's list container

#include  <list>

/I CRoom used as member variable
#include  "Room.h"

/I CDate used as member variable
#include  "Date.h"

cl ass CHouse : public CBasicd ass

/I define new types for using the set

typedef Iist<CRoon TSet Of Roons;

typedef TSet Of Roons: :iterator TSet Cur sor;

typedef TSet Of Roons: :const_iterator TSet Const Cursor;
public:

/I constructs a new house using its date of foundation (default: today)

CHouse() ;

CHouse(const CHouse& house);
CHouse( const CDat e& dt Dat eOf Foundat i on) ;
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/1 return class nane
virtual string C assnameOf () const { return "CHouse"; }

/1 display the attributes

virtual string Show() const;

/1 only for internal purposes !
virtual string ShowDebug() const;

/'l validate a house
virtual bool dasslnvariant() const;

/'l conmpare two houses
bool operator==(const CHouse& house) const;
virtual bool Equal Val ue(const CBasicC ass* pC ass) const;

/'l copy one house to another one
CHouse& operator=(const CHouse &house);
virtual bool Copy(const CBasicC ass* pd ass);

/1l return date of foundation
CDat e Get Dat eOf Foundati on() const;
/'l return nunber of stored roons
int Card() const;

/'l insert a newroominto the set, TRUE if successful
/1 will fail if roomalready exists

bool Insert(const CRoom& room;

/1l return first stored room TRUE if successful

bool GetFirst(CRoom& roonj;

/'l return next room TRUE if successful

bool Get Next (CRoom& roonj;

/'l 1Took for a roomand set cursor, TRUE if successful
bool Find(const CRoom& roon;

/1 return the roomthe cursor points to, TRUE if successful
bool Get Current (CRoom& room) const;

/'l erase current room TRUE if successful

bool Scratch();

private:
CDat e m dt Dat e Foundat i on;

TSet OF Roons m Set ;
TSet Cursor m.itCursor;
b

#endif // !defined( AFX_HOUSE_H__ABEA7860_08El_11D5 9BB7_ A8652B9FDD20__ | NCLUDED )

House.h

[EEEEEEEEErr i i i rrrg

/| Sof t war ebauel emente |1, Aufgabe C3.2
/1

/'l author: St ephan Brumme

/'l 1ast changes: May 29, 2001

#i ncl ude "House. h"
#i ncl ude "Exception. h"

/'l needed for std::find
#i ncl ude <al gorithme

CHouse: : CHouse()

{

m Set.empty();

mitCursor = m Set.begin();
}

CHouse: : CHouse(const CHouse& house)
{
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oper at or =( house) ;

}

/I constructs a new house using its date of foundation (default: today)
CHouse: : CHouse(const CDat e& dt Dat eOf Foundat i on)

m_dt Dat eOf Foundati on = dt Dat eOf Foundat i on;

m Set.empty();
mitCursor = m Set.begin();

/I show attributes
string CHouse:: Show() const

/I check invariance
if (!Cdasslnvariant())
return " ;

ostringstream strQutput;

/I some general information

strQut put << "The house was founded on " << m_dt Dat eOf Foundat i on. Show()
<< "and consists of "
<< m Set.size() << "rooms:" << endl;

/I stream all rooms
TSet Const Cur sor itCursor;

for (itCursor = mSet.begin(); itCursor != mSet.end(); itCursor++)
strQutput << " " << jtCursor->Show() << endl;

return strQutput.str();

/I shows all internal attributes
string CHouse:: Showbebug() const
{

ostringstream strQutput;

/I print any information about this class

strQut put << "DEBUG info for ‘CHouse" << endl
<< " m_dtDateOfFoundation=" << m_dt Dat eOf Foundati on. Show() << endl
<< " m_nCount=" << m Set.size() << endl;

/I stream all rooms
/I this iterator needs to be const ...
TSet Const Cur sor itCursor;

strQutput << " m_vecSet=" << endl;
for (itCursor = mSet.begin(); itCursor != mSet.end(); itCursor++)
strQutput << " " << itCursor->Show() << endl;

return strQutput.str();

/ validate a house
bool CHouse::C asslnvariant() const

/I check date of foundation
if (!m.dtDateO Foundation. Cl asslnvariant())
return fal se;

/I no room should be held twice in the array
TSet Const Cursor itCursor;
itCursor = m Set.begin();

while (itCursor !'= mSet.end())
/I verify invariance of each stored room

if (litCursor->Casslnvariant())
return fal se;
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/I next room
it Cursor++;

II'look for exact copy
TSet Const Cursor it Find;
itFind = std::find(itCursor, mSet.end(), *itCursor);

/I copy found ?
if (itFind !'= mSet.end())
return fal se;

}

return true;

/I copy constructor
CHouse& CHouse: : operator =(const CHouse &house)

{
m_dt Dat eOf Foundati on = house. m dt Dat eOf Foundat i on;
m_itCursor = house.m.tCursor;
/I container performs the whole copy internally
m_Set = house. m Set;
return *this;
}

/I virtual, see operator=
bool CHouse:: Copy(const CBasicd ass* pCl ass)
{

/I cast to CHouse
const CHouse *house = dynami c_cast <const CHouse*>(pC ass);

/l'invalid class (is NULL when pClass is not a CHouse)
if (house == NULL || house == this)
return fal se;

/I use non virtual reference based copy
/I return value isn‘t needed
oper at or =(*house) ;

/I we're done
return true;

/I compare two houses
bool CHouse::operator ==(const CHouse &house) const

{
/I compare date of foundation
if (!(m._dtDateO Foundati on == house. m dt Dat eOf Foundat i on))
return fal se;
/I find each room of the given house in our house
TSet Const Cursor itCursor;
for (itCursor = house.m Set.begin(); itCursor != house.m Set.end(); itCursor++)
I/I'l re-implement the find method because of keeping this method const
if (std::find(mSet.begin(), mSet.end(), *itCursor) == m Set.end())
return fal se;
/I all rooms were found
return true;
}

[ virtual, see operator==
bool CHouse:: Equal Val ue(const CBasi cC ass* pCd ass) const

{
/I cast to CHouse
const CHouse *house = dynami c_cast <const CHouse*>(pC ass);
/l'invalid class (is NULL when pClass is not a CHouse)
if (house == NULL || house == this)
return fal se;
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/'l use non virtual reference based copy
return operator==(*house);

/'l return date of foundation
CDat e CHouse: : Get Dat eOf Foundati on() const

{
}

return m_dt Dat eOf Foundat i on;

/'l return nunber of stored roons
int CHouse::Card() const

{
return mSet.size();
}
// insert a newroominto the set, TRUE if successful
/1 will fail if roomalready exists
bool CHouse::lnsert(const CRoom & oom
{

/1 room should be valid
if (!roomd asslnvariant())
/1 t hrow CException("CHouse::Insert: invalid roont, this);
return fal se;

/1 there must be sone nmenory to grow the set
if (mSet.size() > mSet.nmax_size())
t hrow CException("CHouse::Insert: out of nenory", this);

/1 and the room nust not be part of the Iist
if (Find(room)
return fal se;

/1 insert at the tail of the Iist
m_Set . push_back(roomn);

return true;

/1l return first stored room TRUE if successful
bool CHouse: : Get First(CRoom & oon)

/'l set nust not be enpty
if (mSet.enpty())
/1 t hrow CException("CHouse:: GetFirst: enpty set", this);
return fal se;

/'l set cursor to first room
mitCursor = m Set.begin();
/1 get this room

room = *m.tCursor;

return true;

/'l return next room TRUE if successful
bool CHouse: : Get Next (CRoom &r oon)

/'l set nust not be enpty, end nust not be reached
if (mSet.enpty())
/1 t hrow CException("CHouse:: Get Next: enpty set", this);
return fal se;

if (mitCursor != mSet.end())
/1 t hrow CException("CHouse: : Get Next: reached end", this);
return fal se;

/] iterate to next object
m_it Cur sor ++;
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/I get this object
room = *m.tCursor;

return true;

/I'look for a room and set cursor, TRUE if successful
bool CHouse:: Find(const CRoom & oom)

/I set must not be empty
if (mSet.enpty())
/A throw CException("CHouse::Find: empty set", this);
return fal se;

/I create new iterator
TSet Cursor itCursor;

/l'use STL's find

itCursor = std::find(mSet.begin(), mSet.end(),

/I change m_itCursor if room was found
if (itCursor !'= mSet.end())

{
m.itCursor = itCursor;
return true;

}

el se

return fal se;

/I return the room the cursor points to, TRUE if successful
bool CHouse:: Get Current (CRoom & oom) const

/I set must not be empty
if (mSet.enpty())
t hrow CExcepti on("CHouse::GetCurrent: empty set"

/Il return current room
room = *m.tCursor;
return true;

/I erase current room, TRUE if successful
bool CHouse:: Scratch()

/I set must not be empty
if (mSet.enpty())
t hrow CExcepti on("CHouse::Scratch: empty set"

/I erase room, set cursor to next room
mitCursor = m Set.erase(m.itCursor);
return true;

O3 2.cpp

I T

/I Softwarebauelemente Il, Aufgabe 03.2
1

/I author: Stephan Brumme

/l'last changes: May 29, 2001

#include  "Date.h"
#include  "Room.h"
#include  "CashOffice.h"
#include  "House.h"

#include  <i ostreant

room ;

, this);

this);
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usi ng namespace std;

void main()

Chat e nyDat e(27, 12, 1978) ;
CDat e nyDat e2( 28, 12, 1978) ;

CCashOfice myCashOrfice(10,20,1);
CCashOfice myCashOf fice2(11, 21, 2);

CHouse myHouse(nyDate);
CHouse nyHouse2;

myHouse. | nsert (myCashOf fice) ;
myHouse. | nsert (myCashOf fi ce2);

cout <<myHouse. Show() ;
cout <<myHouse2. Show) ;

myHouse2 = nyHouse;

cout <<myHouse2. Show(); ;
cout <<myHouse?2. Showbebug() ;

cout <<( myHouse==nyHouse2) <<endl ;
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