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Aufgabe M3.1

Ich habe versucht, die Funktionalitét as Baustein in Klassen zu verpacken. Mein Programm enthélt daher keine
Routinen zur Ein- / Ausgabe, fall s man zu Testzwedken die Abléufe verfolgen will, empfehle ich eine Debug-
Sitzung.

Die Kernroutine zur Entfernung der Uberflissgen Leezeichen durchléuft den kompletten String. Jedes Auftreten
eines Leeze chenshat zur Folge, dassin einer Schleife dl e direkt darauf folgenden Leezeichen entfernt
werden.

/I get length
int nSize = strSource.GetLength();

/I takea look at each character
for( int nLoop=0; nLoop < nSize; nLoop++)

{
/I space found ?
if ( strSource.GetAt( nLoop) ==" )
/I remove all trailing spaces
while ( strSource.GetAt(nLoop+1) ==" )

{
strSource.DeleteAt(nLoop+1);
/I decrease size counter
nSize--;

}

AlsResultat erhdlt man einen String, der keine direkt aufeinanderfolgende Leeazeichen besitzt. Dieim
Programm implementierte Version entfernt zusétzlich noch eventuell auftretende den String anfihrende bzw.
abschli el3ende Leezeichen.

Um die Eigenschaften eines Interfaces unter Java nachzuahmen, definiereich eine Klase CBaseString , die
nur rein virtuelle Funktionen bereitstellt. Jede davon abgel eitete Klasse ist somit gezwungen, diese
Funktionalitét garantiert bereitzustell en.

Ein C-String kzw. ein ANSI(-Pascal)-String kann durch CCString  bzw. CAnsiString  dargestel It werden.
Die Klassnhierachie seht dementsprechend sehr einfach aus:

CBaseClass
CCClass CAnsiClass

Die implementierten Funktionen sind:

/I clear string

virtual void Empty();

/I get length of the string, O on error

virtual int GetLength();

/I geta character ata specified position, 0 on error

virtual char GetAt( int nindex);

/I seta character ata specified position

virtual void SetAt( int nindex, char cCharacter);

/I append a character

virtual void Append( char cCharacter);
/I deletea  specified character
virtual void DeleteAt( int nindex);

Zusétzlich enthalten CCStrin g und CansiString  einen Konstruktor, der eine Anfangsbelegung erlaubt und
einen Destruktor, der benutzten Speicher wieder ordnungsgemald freigibt.

/I construct a new string, set initial content and block size
CAnsiString( char*  strinitial = NULL, int  nGrowBy = 10);
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/'l destroy it
virtual ~CAnsi String();

Die enzelnen Code-Zeil en bespredche ich nicht weiter, daich den Quelltext sehr ausfiihrlich (auf Englisch)
kommentiert habe.

Sring.h:

NN NN
/'l Sof t war ebauel emrente |, Aufgabe M. 1

/1
/'l author: St ephan Brumme
/'l 1ast changes: Cct ober 26, 2000

/1 avoid multiple conpiling
#i f ! defined(STRI NG_H)
#define STRING H

#pragma once

/1 include to use string copy operations etc.
#i ncl ude <string. h>

Il the base class defines an standard interface for inherited class
/1 all functions are pure virtual
cl ass CBaseString

public:
/1 clear string
virtual void Enpty() =0;
/1 get length of the string, 0 on error
virtual int GCetLength() =0;
/'l get a character at a specified position, 0 on error
virtual char GetAt(int nlndex) =0;
/'l set a character at a specified position
virtual void SetAt(int nlndex, char cCharacter) =0;
/1 append a character
virtual void Append(char cCharacter) =0;
/1 delete a specified character
virtual void Del eteAt(int nlndex) =0;
protected:
/] stores the string, structure depends upon inherited class
char* m pStorage;
s

/'l class represents a Gstyle string
class CCString : public CBaseString
{
public:
/] construct a new string, set initial content and bl ock size
CCstring(char* strinitial = NULL, int nGowBy = 10);
/] destroy it
virtual ~CCString();

/1 clear string

virtual void Enpty();

/1 get length of the string, 0 on error

virtual int GetLength();

/1 get a character at a specified position, 0 on error
virtual char GetAt(int nlndex);

/'l set a character at a specified position

virtual void SetAt(int nlndex, char cCharacter);

/1 append a character
virtual void Append(char cCharacter);
/1 delete a specified character
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virtual void Del eteAt(int nlndex);

protected:
/1 allocated nenory size
int mnStorageSpace;

/1 avoid re-allocating nmenory every time by using pre-allocation

int mnG owBy;

/'l class represents a ANSI-style string (just
class CAnsi String : public CBaseString

public:
/'l construct a new string, set initial
CAnsi String(char* strinitial = NULL, int nGowBy = 10);
/'l destroy it
virtual ~CAnsi String();
/1 clear string
virtual void Enpty();
/1 get length of the string, 0 on error
virtual int GetLength();
/1 get a character at a specified posit
virtual char GetAt(int nlndex);
/] set a character at a specified posit
virtual void SetAt(int nlndex, char cCharacter);
/1 append a character
virtual void Append(char cCharacter);
/1 delete a specified character
virtual void Del eteAt(int nlndex);
protected:
/1 allocated nenory size
int mnStorageSpace;
/1 avoid re-allocating nmenory every time by using pre-allocation
int mnG owBy;
s

#endi f // !defined(STRI NG H

|i ke Pascal)

content and bl ock

ion, 0 on error

ion

String.cpp:
NN NN
/1 Sof t war ebauel emente |, Aufgabe M. 1

/1

/1 author: St ephan Brunme

/1 last changes: Cct ober 26, 2000

#include "String. h"

FEEEEEEEEEE b bbb rnrd

/Il CCString

/] construct a new string, set initial content

and bl ock size

CCstring::CCString(char* strinitial, int nG owBy)

{

/1 set default val ues
m pSt orage = NULL;

m nSt or ageSpace = O0;
m nG owBy = nG owBy;

/1 if noinitial string given then we are done

if (strinitial == NULL)
return;

/1 we have a initial string

/1 get required nmenory size

m nSt orageSpace = strlen(strinitial)+1;
/1 allocate sone nenory

si ze
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m pSt orage = new char[ m nSt or ageSpace] ;
/] store the string
strcpy(m.pStorage, strinitial);

/'l destroy it
CCString::~CCString()

/] del ete any content
Empty();

/1 clear string
void CCString:: Empty()
{
/] already enpty ?
if (mpStorage == NULL)
return;

/Il free nenory
del et e(m _pSt or age) ;

/Il reset to defaults val ues
m pStorage = NULL;
m nSt or ageSpace = O0;

/1 get length of the string, 0 on error
int CCString:: GetLength()

{
/Il is string enpty ? => error
if (mpStorage == NULL)
return O;
/'l use C-function to get string size
return strlen(mpStorage);
}

/'l get a character at a specified position, 0 on error
char CCString:: GetAt(int nlndex)

/Il is string too short ? => error
if (nlndex > GetLength())
return O;

/1 return the character
return m pStorage[ nl ndex] ;

/'l set a character at a specified position
void CCString::SetAt(int nlndex, char cCharacter)

/Il is string too short ? => error
if (nlndex > GetLength())
return;

/'l set character
m_pSt or age[ nl ndex] = cCharacter;

/1 append a character
voi d CCstring:: Append(char cCharacter)
{

/1 get length

int nSize = GetLength();

/1l do we need nobre nenory ?
if (nSize+2 > mnStorageSpace)

{
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/] cal cul ate new nmenory requirenments

m nSt or ageSpace += m nG owBy;

/1 allocate new nenory

char* pNewSt orage = new char[ m nStor ageSpace] ;

/'l copy the stored string
strcpy(pNewSt orage, m pStorage);
/Il free old storage nenory
del et e(m_pSt or age) ;
/1 redirect to new storage nenory
m pSt orage = pNewSt or age;

}

/'l set character

m_pSt or age[ nSi ze] = cCharacter;
/1 add term nating zero
m_pSt or age[ nSi ze+1] = O;

/1 delete a specified character
void CCString::Del eteAt(int nlndex)

{
/1 get length
int nSize = GetLength();
/Il is string too short ? => error
if (nlndex > nSize)
return;
/'l copy each trailing character
/1 including the final zero
while (nlndex < nSize)
{
char cMove = Get At (nl ndex+1);
Set At (nl ndex, cMove);
nl ndex++;
}
}

I NN NNy
/1 CAnsi String

/] construct a new string, set initial content and bl ock size
CAnsi String:: CAnsi String(char* strinitial, int nGowBy)
{

/Il set default val ues

m pStorage = NULL;

m nSt or ageSpace = O0;

m nG owBy = nG owBy;

/1 if no initial string given then we are done
if (strinitial == NULL)
return;

/1l we have a initial string

/1 get length

int nLength = strlen(strinitial);
/1 get required nmenmory size

m nSt or ageSpace = nLength + 1;

/1 allocate sone nenory

m_pSt orage = new char[ m nSt or ageSpace] ;

/] store the string

mencpy(m pSt orage+l, strinitial, nLength);

/] store length
m pSt orage[ 0] = nLength;

/1 destroy it
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CAnsi String:: ~CAnsi String()

/1 delete any content
Empty();

/1 clear string
voi d CAnsi String:: Enpty()
{
/] already enpty ?
if (mpStorage == NULL)
return;

/Il free nenory
del et e(m pSt or age) ;

/Il reset to defaults val ues
m pSt orage = NULL;
m nSt or ageSpace = O0;

/1 get length of the string, 0 on error
int CAnsi String:: GetlLength()

/1 is string enpty ? => error
if (mpStorage == NULL)
return O;

/Il get string size fromleading byte
return m pStorage[0];

/'l get a character at a specified position, 0 on error
char CAnsi String:: Get At (int nlndex)

/Il is string too short ? => error
if (nlndex > GetLength())
return O;

Il return the character (care for 1 byte offset due to stored size byte)

return m pStorage[ nl ndex+1] ;

/'l set a character at a specified position
voi d CAnsi String:: SetAt(int nlndex, char cCharacter)

/Il is string too short ? => error
if (nlndex > GetLength())
return;

Il set character (care for 1 byte offset due to stored size byte)

m pSt or age[ nl ndex+1] = cCharacter;

/1 append a character
voi d CAnsi String:: Append(char cCharacter)
{

/1 get length

int nSize = GetLength();

/1 do we need nore nenory ?

if (nSize+2 > m nStorageSpace)

{
/'l cal cul ate new nmenory requirenments
m nSt or ageSpace += m nG owBy;
/1 allocate new nenory

char* pNewSt orage = new char[ m nStor ageSpace] ;

/'l copy the stored string
menmcpy( pNewSt or age, m pStorage, nSize+l);
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/I free old storage

memory

delete( m_pStorage);

/I redirect to
m_pStorage =

}

/I set character( don't forget

new storage memory

pNewStorage;

the magic 1

m_pStorage[nSize+1] = cCharacter;
/I increase size byte
m_pStorage[0]++;

}

/I deletea  specified character

void CAnRsiString::DeleteAt(

{
/I get length

nindex)

int nSize=  GetLength();

/I is string too short?=> error

if ( nindex> nSize)
return;

/I copy each trailing character

/I care forl byte story

while (nIndex+1 < nSize)

{
char cMove = GetAt(nindex+1);
SetAt( nindex, cMove);
nindex++;

}

/I decrease size byte

m_pStorage[0]--;
}

MO3 1.cpp:

I T

/I Softwarebauelemente |, Aufgabe M3.1

1
/I author:
/I last changes:

Stephan Brumme

October 26, 2000

/I we use classes CAnsiString, CCstring and their base class
#include "  String.h"
/I remove unnecessary spaces froma string
/I function is able to handle all strings classes inherited
void RemoveSpaces( CBaseString & strSource)
{
/I get length
int nSize = strSource.GetLength();
/I takea look at each character
for( int nLoop=0; nLoop < nSize; nLoop++)
{
/I space found ?
if ( strSource.GetAt( nLoop) ==" )]
/I remove all trailing spaces

while (

{

}

strSource.GetAt(nLoop+1) =="

strSource.DeleteAt(nLoop+1);
/I decrease size counter
nSize--;

/I remove leading space

if ( strSource.GetAt(0) ==

byte offset)

CBaseString

from CBaseString
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void

strSource.DeleteAt(0);

/I remove trailing space

nSize = strSource.GetLength();

if ( strSource.GetAt(nSize-1) ==" '
strSource.DeleteAt(nSize-1);

~

main()

/I some test code
CCstring  MyCsString(" Ha llo! "),
CAnsiString MyAnsiString(" Ha llo! "),

RemoveSpaces( MyCString);
RemoveSpaces( MyAnsiString);
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