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$ cat MyString1a.cpp
#include <iostream>

const int MScapacity=100;

struct MyString

{ char data[MScapacity];

  int length; };

void initialise(MyString & s)

{ s.length=0; }

int length(MyString & s)

{ return s.length; }

char get(MyString & s, int position)

{ if (position<0 || position>=s.length)

  { cerr << "MyString access out of bounds\n";

    exit(1); }

  return s.data[position]; }

void set(MyString & s, int position, char value)

{ if (position<0 || position>=s.length)

  { cerr << "MyString access out of bounds\n";

    exit(1); }

  s.data[position]=value; }

void add(MyString & s, char c)

{ if (s.length>=MScapacity)

  { cerr << "MyString capacity exceeded\n";  // hope to make this possible soon

    exit(1); }

  s.data[s.length]=c;

  s.length+=1; }

void print(MyString & s)

{ for (int i=0; i<s.length; i+=1)

    cout << s.data[i]; }

void read(MyString & s)

{ initialise(s);

  while (true)

  { char c;

    cin >> c;

    if (c==' ')

      break;

    add(s, c); } }

void main(void)

{ MyString S, T, R;   // Temporarily lost ability to give them different capacities

  add(S, 'a');

  add(S, 'b');

  add(S, 'c');

  add(S, 'd');

  add(S, 'e');

  add(T, 'X');

  add(T, 'Y');

  add(T, 'Z');

  set(S, 2, get(T, 1));

  print(S);

  cout << "\n"; }

$ CC MyString1a.cpp
$ a.out

MyString capacity exceeded

$ 
$ cat MyString1b.cpp
#include <iostream>

const int MScapacity=100;

struct MyString

{ char data[MScapacity];

  int length; };

void initialise(MyString & s)

{ s.length=0; }

int length(MyString & s)

{ return s.length; }

char get(MyString & s, int position)

{ if (position<0 || position>=s.length)

  { cerr << "MyString access out of bounds\n";

    exit(1); }

  return s.data[position]; }

void set(MyString & s, int position, char value)

{ if (position<0 || position>=s.length)

  { cerr << "MyString access out of bounds\n";

    exit(1); }

  s.data[position]=value; }

void add(MyString & s, char c)

{ if (s.length>=MScapacity)

  { cerr << "MyString capacity exceeded\n";  // hope to make this possible soon

    cerr << "length=" << length << ", MScapacity=" << MScapacity << "\n";

    exit(1); }

  s.data[s.length]=c;

  s.length+=1; }

void print(MyString & s)

{ for (int i=0; i<s.length; i+=1)

    cout << s.data[i]; }

void read(MyString & s)

{ initialise(s);

  while (true)

  { char c;

    cin >> c;

    if (c==' ')

      break;

    add(s, c); } }

void main(void)

{ MyString S, T, R;   // Temporarily lost ability to give them different capacities

  add(S, 'a');

  add(S, 'b');

  add(S, 'c');

  add(S, 'd');

  add(S, 'e');

  add(T, 'X');

  add(T, 'Y');

  add(T, 'Z');

  set(S, 2, get(T, 1));

  print(S);

  cout << "\n"; }
$ CC MyString1b.cpp
$ a.out

MyString capacity exceeded

length=1, MScapacity=100
$ 
$ cat MyString1c.cpp
#include <iostream>

const int MScapacity=100;

struct MyString

{ char data[MScapacity];

  int length; };

void initialise(MyString & s)

{ s.length=0; }

int length(MyString & s)

{ return s.length; }

char get(MyString & s, int position)

{ if (position<0 || position>=s.length)

  { cerr << "MyString access out of bounds\n";

    exit(1); }

  return s.data[position]; }

void set(MyString & s, int position, char value)

{ if (position<0 || position>=s.length)

  { cerr << "MyString access out of bounds\n";

    exit(1); }

  s.data[position]=value; }

void add(MyString & s, char c)

{ if (s.length>=MScapacity)

  { cerr << "MyString capacity exceeded\n";  // hope to make this possible soon

    cerr << "s.length=" << s.length << ", MScapacity=" << MScapacity << "\n";

    exit(1); }

  s.data[s.length]=c;

  s.length+=1; }

void print(MyString & s)

{ for (int i=0; i<s.length; i+=1)

    cout << s.data[i]; }

void read(MyString & s)

{ initialise(s);

  while (true)

  { char c;

    cin >> c;

    if (c==' ')

      break;

    add(s, c); } }

void main(void)

{ MyString S, T, R;   // Temporarily lost ability to give them different capacities

  add(S, 'a');

  add(S, 'b');

  add(S, 'c');

  add(S, 'd');

  add(S, 'e');

  add(T, 'X');

  add(T, 'Y');

  add(T, 'Z');

  set(S, 2, get(T, 1));

  print(S);

  cout << "\n"; }

$ CC MyString1c.cpp
$ a.out
MyString capacity exceeded

s.length=134514293, MScapacity=100

$ 
$ cat MyString1d.cpp
#include <iostream>

const int MScapacity=100;

struct MyString

{ char data[MScapacity];

  int length; };

void init(MyString & s)

{ s.length=0; }

int length(MyString & s)

{ return s.length; }

char get(MyString & s, int position)

{ if (position<0 || position>=s.length)

  { cerr << "MyString access out of bounds\n";

    exit(1); }

  return s.data[position]; }

void set(MyString & s, int position, char value)

{ if (position<0 || position>=s.length)

  { cerr << "MyString access out of bounds\n";

    exit(1); }

  s.data[position]=value; }

void add(MyString & s, char c)

{ if (s.length>=MScapacity)

  { cerr << "MyString capacity exceeded\n";  // hope to make this possible soon

    cerr << "s.length=" << s.length << ", MScapacity=" << MScapacity << "\n";

    exit(1); }

  s.data[s.length]=c;

  s.length+=1; }

void print(MyString & s)

{ for (int i=0; i<s.length; i+=1)

    cout << s.data[i]; }

void read(MyString & s)

{ init(s);

  while (true)

  { char c;

    cin >> c;

    if (c==' ')

      break;

    add(s, c); } }

void main(void)

{ MyString S, T, R;   // Temporarily lost ability to give them different capacities

  init(S);

  init(T);

  init(R);

  add(S, 'a');

  add(S, 'b');

  add(S, 'c');

  add(S, 'd');

  add(S, 'e');

  add(T, 'X');

  add(T, 'Y');

  add(T, 'Z');

  set(S, 2, get(T, 1));

  print(S);

  cout << "\n"; }

$ CC MyString1d.cpp
$ a.out
abYde
$

// Automated Debugging

$ cat MyString1e.cpp

#include <iostream>

const int MScapacity=100;

struct MyString

{ char data[MScapacity];

  int length; };

void init(MyString & s)

{ s.length=0; }

int length(MyString & s)

{ return s.length; }

char get(MyString & s, int position)

{ if (position<0 || position>=s.length)

  { cerr << "MyString access out of bounds\n";

    exit(1); }

  return s.data[1000000*position]; }

void set(MyString & s, int position, char value)

{ if (position<0 || position>=s.length)

  { cerr << "MyString access out of bounds\n";

    exit(1); }

  s.data[position]=value; }

void add(MyString & s, char c)

{ if (s.length>=MScapacity)

  { cerr << "MyString capacity exceeded\n";  // hope to make this possible soon

    cerr << "s.length=" << s.length << ", MScapacity=" << MScapacity << "\n";

    exit(1); }

  s.data[s.length]=c;

  s.length+=1; }

void print(MyString & s)

{ for (int i=0; i<s.length; i+=1)

    cout << s.data[i]; }

void read(MyString & s)

{ init(s);

  while (true)

  { char c;

    cin >> c;

    if (c==' ')

      break;

    add(s, c); } }

void main(void)

{ MyString S, T, R;   // Temporarily lost ability to give them different capacities

  init(S);

  init(T);

  init(R);

  add(S, 'a');

  add(S, 'b');

  add(S, 'c');

  add(S, 'd');

  add(S, 'e');

  add(T, 'X');

  add(T, 'Y');

  add(T, 'Z');

  set(S, 2, get(T, 1));

  print(S);

  cout << "\n"; }

$ CC MyString1d.cpp
$ a.out
abYde

$ 
$ CC MyString1e.cpp
$ a.out
Bus error (core dumped)
$ CC -ggdb MyString1e.cpp
$ gdb a.out
GNU gdb 4.18 (FreeBSD)

Copyright 1998 Free Software Foundation, Inc.

GDB is free software, covered by the GNU General Public License, and you are

welcome to change it and/or distribute copies of it under certain conditions.

Type "show copying" to see the conditions.

There is absolutely no warranty for GDB.  Type "show warranty" for details.

This GDB was configured as "i386-unknown-freebsd"...Deprecated bfd_read called at /usr/src/gnu/usr.bin/binutils/gdb/../../../../contrib/gdb/gdb/dwarf2read.c line 3049 in dwarf2_read_section

(gdb) run
Starting program: /users/home/users/stephen/a.out 

Program received signal SIGBUS, Bus error.

0x8048704 in get (s=@0xbfbff950, position=1) at MyString1e.cpp:19

19        return s.data[1000000*position]; }
(gdb) print position
$1 = 1
(gdb) print s.data
$2 = "XYZ\000\002\000\000\000¸ù¿¿\eÂ\004(\025\204\004\b\017S\216\a\000\000\006(´ù¿¿\
     001\000\000\000\000\000\006(¸ù¿¿ûÁ\004(\025\204\004\bç\203\004\b\004Ï\212\006\222Á\004
     (hÌ\005(\000\000\006(ô\234\004\bÜù¿¿ûÁ\004(ç\203\004\bØù¿¿D\203\004\b\222Á\004\001"
(gdb) print s
$3 = (MyString &) @0xbfbff950: {

  data = "XYZ\000\002\000\000\000¸ù¿¿\eÂ\004(\025\204\004\b\017S\216\a\000\000\006(´ù¿¿\
     001\000\000\000\000\000\006(¸ù¿¿ûÁ\004(\025\204\004\bç\203\004\b\004Ï\212\006\222Á\004
     (hÌ\005(\000\000\006(ô\234\004\bÜù¿¿ûÁ\004(ç\203\004\bØù¿¿D\203\004\b\222Á\004\001", 

  length = 3}
(gdb) up
#1  0x804899d in main () at MyString1e.cpp:61

61        set(S, 2, get(T, 1));
(gdb) print T
$4 = {

  data = "XYZ\000\002\000\000\000¸ù¿¿\eÂ\004(\025\204\004\b\017S\216\a\000\000\006(´ù¿¿\
     001\000\000\000\000\000\006(¸ù¿¿ûÁ\004(\025\204\004\bç\203\004\b\004Ï\212\006\222Á\004
     (hÌ\005(\000\000\006(ô\234\004\bÜù¿¿ûÁ\004(ç\203\004\bØù¿¿D\203\004\b\222Á\004\001", 

  length = 3}
(gdb) up

Initial frame selected; you cannot go up.
(gdb) quit

The program is running.  Exit anyway? (y or n) y
$ 

