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Cats

$ cat anim1.cpp
#include <iostream>

#include <sstream>

#include <string>

struct cat

{ string name, pattern;

  string ownername, address;

  int yrborn;

  cat(string nm, string own, int yr);

  bool read(istream & is, ostream & os);

  void print(ostream & os); };

cat::cat(string nm, string own, int yr)

{ name=nm;

  pattern="unknown";

  ownername=own;

  address="unknown";

  yrborn=yr; }

bool cat::read(istream & is, ostream & os)

{ os << "Enter cat details:\n";

  os << "  Name: ";

  getline(is, name);

  if (name=="")

    return false;

  os << "  Pattern: ";

  getline(is, pattern);

  os << "  Owner's Name: ";

  getline(is, ownername);

  os << "  Owner's Address: ";

  getline(is, address);

  os << "  Year of Birth: ";

  string temp;

  getline(is, temp);

  istringstream iss(temp);

  iss >> yrborn;

  return true; }

void cat::print(ostream & os)

{ os << "Cat (born " << yrborn << ", pattern " << pattern << ") " << name << "\n";

  os << "    Owner: " << ownername << ", of " << address << "\n"; }

void main(void)

{ cat catlist[10];

  int ncats=0;

  while (ncats<10)

  { bool ok = catlist[ncats].read(cin, cout);

    if (!ok) break;

    ncats+=1; }

  for (int i=0; i<ncats; i+=1)

    catlist[i].print(cout); }

$ CC anim1.cpp
anim1.cpp: In function `int main(...)':

anim1.cpp:45: no matching function for call to `cat::cat ()'

anim1.cpp:15: candidates are: 
       cat::cat(basic_string<char, string_char_traits<char>, __default_alloc_template<false,0>>, 
                basic_string<char, string_char_traits<char>, __default_alloc_template<false,0>>, 
                int)

anim1.cpp:12:                 
       cat::cat(const cat &)

$ pico anim1.cpp
... as before ...
struct cat

{ string name, pattern;

  string ownername, address;

  int yrborn;

  cat(string nm, string own, int yr);   

  cat(void);                            

  bool read(istream & is, ostream & os);

  void print(ostream & os); };

cat::cat(string nm, string own, int yr)   

{ name=nm;

  pattern="unknown";

  ownername=own;

  address="unknown";

  yrborn=yr; }   

cat::cat(void)                            

{ name="anonymous";

  pattern="unknown";

  ownername="unknown";

  address="unknown";

  yrborn=0; }    

... as before ...

$ CC anim1.cpp
$ a.out
Enter cat details:

  Name: pussums
  Pattern: black and white
  Owner's Name: Fred J Smith
  Owner's Address: 1234 Ant street
  Year of Birth: 1996
Enter cat details:

  Name: tiddles
  Pattern: orange
  Owner's Name: Alice P Jones
  Owner's Address: 2345 Bat street
  Year of Birth: 1981
Enter cat details:

  Name: Mr Cat
  Pattern: tabby
  Owner's Name: Jane Person
  Owner's Address: 3456 Cat street
  Year of Birth: 2003
Enter cat details:

  Name: _
Cat (born 1996, pattern black and white) pussums

    Owner: Fred J Smith, of 1234 Ant street

Cat (born 1981, pattern orange) tiddles

    Owner: Alice P Jones, of 2345 Bat street

Cat (born 2003, pattern tabby) Mr Cat

    Owner: Jane Person, of 3456 Cat street

$ 
Cats and Dogs

$ CC anim2.cpp
#include <iostream>

#include <sstream>

#include <string>

struct cat

{ string name, pattern;

  string ownername, address;

  int yrborn;

  cat(string nm, string own, int yr);

  cat(void);

  bool read(istream & is, ostream & os);

  void print(ostream & os); };

cat::cat(string nm, string own, int yr)

{ name=nm;

  pattern="unknown";

  ownername=own;

  address="unknown";

  yrborn=yr; }

cat::cat(void)

{ name="anonymous";

  pattern="unknown";

  ownername="unknown";

  address="unknown";

  yrborn=0; }

bool cat::read(istream & is, ostream & os)

{ os << "Enter cat details:\n";

  os << "  Name: ";

  getline(is, name);

  if (name=="")

    return false;

  os << "  Pattern: ";

  getline(is, pattern);

  os << "  Owner's Name: ";

  getline(is, ownername);

  os << "  Owner's Address: ";

  getline(is, address);

  os << "  Year of Birth: ";

  string temp;

  getline(is, temp);

  istringstream iss(temp);

  iss >> yrborn;

  return true; }


struct dog

{ string name, breed, license;

  string ownername, address;

  int yrborn;

  dog(string nm, string own, string lic, int yr);

  dog(void);

  bool read(istream & is, ostream & os);

  void print(ostream & os); };

dog::dog(string nm, string own, string lic, int yr)

{ name=nm;

  breed="unknown";

  ownername=own;

  address="unknown";

  license=lic;

  yrborn=yr; }

dog::dog(void)

{ name="anonymous";

  breed="unknown";

  ownername="unknown";

  address="unknown";

  license="unknown";

  yrborn=0; }

bool dog::read(istream & is, ostream & os)

{ os << "Enter dog details:\n";

  os << "  Name: ";

  getline(is, name);

  if (name=="")

    return false;

  os << "  Breed: ";

  getline(is, breed);

  os << "  Owner's Name: ";

  getline(is, ownername);

  os << "  Owner's Address: ";

  getline(is, address);

  os << "  Dog license number: ";

  getline(is, license);

  os << "  Year of Birth: ";

  string temp;

  getline(is, temp);

  istringstream iss(temp);

  iss >> yrborn;

  return true; }

void cat::print(ostream & os)

{ os << "Cat (born " << yrborn << ", pattern " << pattern << ") " << name << "\n";

  os << "    Owner: " << ownername << ", of " << address << "\n"; }
void dog::print(ostream & os)

{ os << "Dog (born " << yrborn << ", breed " << breed << ") " << name << " #" << license << "\n";

  os << "    Owner: " << ownername << ", of " << address << "\n"; }

void main(void)

{ cat catlist[10];

  dog doglist[10];

  int ncats=0, ndogs=0;

  while (true)

  { cout << "C for Cat, D for Dog, E for Exit: ";

    string reply;

    getline(cin, reply);

    if (reply=="C" || reply=="c")

    { bool ok = catlist[ncats].read(cin, cout);

      if (!ok) break;

      ncats+=1; }

    else if (reply=="D" || reply=="d")

    { bool ok = doglist[ndogs].read(cin, cout);

      if (!ok) break;

      ndogs+=1; }

    else if (reply=="E" || reply=="e")

      break;

    else

      cout << "Idiot.\n"; }

  for (int i=0; i<ncats; i+=1)

    catlist[i].print(cout);

  for (int i=0; i<ndogs; i+=1)

    doglist[i].print(cout); }

$ CC anim2.cpp
$ a.out
C for Cat, D for Dog, E for Exit: C
Enter cat details:

  Name: pussums
  Pattern: black and white
  Owner's Name: Fred J Smith
  Owner's Address: 1234 Ant street
  Year of Birth: 1996
C for Cat, D for Dog, E for Exit: C
Enter cat details:

  Name: tiddles
  Pattern: orange
  Owner's Name: Alice P Jones
  Owner's Address: 2345 Bat street
  Year of Birth: 1981
C for Cat, D for Dog, E for Exit: D
Enter dog details:

  Name: dennis
  Breed: poodle
  Owner's Name: Jane Person
  Owner's Address: 3456 Cat street
  Dog license number: XYZ999333
  Year of Birth: 2001
C for Cat, D for Dog, E for Exit: C
Enter cat details:

  Name: Mr Cat
  Pattern: tabby
  Owner's Name: Jane Person
  Owner's Address: 3456 Cat street
  Year of Birth: 2003
C for Cat, D for Dog, E for Exit: D
Enter dog details:
  Name: gnasher
  Breed: smell-hound
  Owner's Name: Felix R J Gangster
  Owner's Address: 4567 Dog street
  Dog license number: ABC333222
  Year of Birth: 1997
C for Cat, D for Dog, E for Exit: E



Cat (born 1996, pattern black and white) pussums

    Owner: Fred J Smith, of 1234 Ant street

Cat (born 1981, pattern orange) tiddles

    Owner: Alice P Jones, of 2345 Bat street

Cat (born 2003, pattern tabby) Mr Cat

    Owner: Jane Person, of 3456 Cat street

Dog (born 2001, breed poodle) dennis #XYZ999333

    Owner: Jane Person, of 3456 Cat street

Dog (born 1997, breed smell-hound) gnasher #ABC333222

    Owner: Felix R J Gangster, of 4567 Dog street
$

Cats and Dogs are Pets
$ CC anim3.cpp
#include <iostream>

#include <sstream>

#include <string>

struct pet

{ string name, ownername, address;

  int yrborn;
  pet(string nm, string own, int yr);

  pet(void);

  void read(istream & is, ostream & os);

  void print(ostream & os); };

pet::pet(string nm, string own, int yr)

{ name=nm;

  ownername=own;

  address="unknown";

  yrborn=yr; }

pet::pet(void)

{ name="anonymous";

  ownername="unknown";

  address="unknown";

  yrborn=0; }

void pet::read(istream & is, ostream & os)

{ os << "  Name: ";

  getline(is, name);

  os << "  Owner's Name: ";

  getline(is, ownername);

  os << "  Owner's Address: ";

  getline(is, address);

  os << "  Year of Birth: ";

  string temp;

  getline(is, temp);

  istringstream iss(temp);

  iss >> yrborn; }

void pet::print(ostream & os)

{ os << "Animal (born " << yrborn << ") " << name << "\n";

  os << "    Owner: " << ownername << ", of " << address << "\n"; }

struct cat: public pet

{ string pattern;

  cat(string nm, string own, int yr);

  cat(void);

  void read(istream & is, ostream & os);

  void print(ostream & os); };

cat::cat(string nm, string own, int yr): pet(nm, own, yr)

{ pattern="unknown"; }

cat::cat(void)

{ pattern="unknown"; }

void cat::read(istream & is, ostream & os)

{ os << "Enter cat details:\n";

  pet::read(is, os);

  os << "  Pattern: ";

  getline(is, pattern); }

void cat::print(ostream & os)

{ os << "Cat (born " << yrborn << ", pattern "; 
  os << pattern << ") " << name << "\n";

  os << "    Owner: " << ownername << ", of " << address << "\n"; }

struct dog: public pet

{ string breed, license;

  dog(string nm, string own, string lic, int yr);

  dog(void);

  void read(istream & is, ostream & os);

  void print(ostream & os); };

dog::dog(string nm, string own, string lic, int yr): pet(nm, own, yr)

{ breed="unknown";

  license=lic; }

dog::dog(void)

{ breed="unknown";

  license="unknown"; }

void dog::read(istream & is, ostream & os)

{ os << "Enter dog details:\n";

  pet::read(is, os);

  os << "  Breed: ";

  getline(is, breed);

  os << "  Dog license number: ";

  getline(is, license); }

void dog::print(ostream & os)

{ os << "Dog (born " << yrborn << ", breed " 
  os << breed << ") " << name << " #" << license << "\n";

  os << "    Owner: " << ownername << ", of " << address << "\n"; }

void main(void)

{ cat catlist[10];

  dog doglist[10];

  int ncats=0, ndogs=0;

  while (true)

  { cout << "C for Cat, D for Dog, E for Exit: ";

    string reply;

    getline(cin, reply);

    if (reply=="C" || reply=="c")

    { catlist[ncats].read(cin, cout);

      ncats+=1; }

    else if (reply=="D" || reply=="d")

    { doglist[ndogs].read(cin, cout);

      ndogs+=1; }

    else if (reply=="E" || reply=="e")

      break;

    else

      cout << "Idiot.\n"; }

  for (int i=0; i<ncats; i+=1)

    catlist[i].print(cout);

  for (int i=0; i<ndogs; i+=1)

    doglist[i].print(cout); }
$ CC anim3.cpp
$ a.out
C for Cat, D for Dog, E for Exit: C
Enter cat details:

  Name: pussums
  Pattern: black and white
  Owner's Name: Fred J Smith
  Owner's Address: 1234 Ant street
  Year of Birth: 1996
C for Cat, D for Dog, E for Exit: C
Enter cat details:

  Name: tiddles
  Pattern: orange
  Owner's Name: Alice P Jones
  Owner's Address: 2345 Bat street
  Year of Birth: 1981
C for Cat, D for Dog, E for Exit: D
Enter dog details:

  Name: dennis
  Breed: poodle
  Owner's Name: Jane Person
  Owner's Address: 3456 Cat street
  Dog license number: XYZ999333
  Year of Birth: 2001
C for Cat, D for Dog, E for Exit: C
Enter cat details:

  Name: Mr Cat
  Pattern: tabby
  Owner's Name: Jane Person
  Owner's Address: 3456 Cat street
  Year of Birth: 2003
C for Cat, D for Dog, E for Exit: D
Enter dog details:
  Name: gnasher
  Breed: smell-hound
  Owner's Name: Felix R J Gangster
  Owner's Address: 4567 Dog street
  Dog license number: ABC333222
  Year of Birth: 1997
C for Cat, D for Dog, E for Exit: E



Cat (born 1996, pattern black and white) pussums

    Owner: Fred J Smith, of 1234 Ant street

Cat (born 1981, pattern orange) tiddles

    Owner: Alice P Jones, of 2345 Bat street

Cat (born 2003, pattern tabby) Mr Cat

    Owner: Jane Person, of 3456 Cat street

Dog (born 2001, breed poodle) dennis #XYZ999333

    Owner: Jane Person, of 3456 Cat street

Dog (born 1997, breed smell-hound) gnasher #ABC333222

    Owner: Felix R J Gangster, of 4567 Dog street
$

An Array of Pets
$ cat anim4.cpp
... everything identical up to ...

void main(void)

{ pet petlist[10];
  int npets=0;

  while (true)

  { cout << "C for Cat, D for Dog, E for Exit: ";

    string reply;

    getline(cin, reply);

    pet p;

    if (reply=="C" || reply=="c")

      p.read(cin, cout);

    else if (reply=="D" || reply=="d")

      p.read(cin, cout);

    else if (reply=="E" || reply=="e")

      break;

    else

      cout << "Idiot.\n";

    petlist[npets]=p;

    npets+=1; }

  for (int i=0; i<npets; i+=1)

    petlist[i].print(cout); }

$ CC anim4.cpp
$ a.out
C for Cat, D for Dog, E for Exit: C
  Name: pussums
  Owner's Name: Fred J Smith
  Owner's Address: 1234 Ant street
  Year of Birth: 1996
C for Cat, D for Dog, E for Exit: C
  Name: tiddles
  Owner's Name: Alice P Jones
  Owner's Address: 2345 Bat street
  Year of Birth: 1981
C for Cat, D for Dog, E for Exit: D
  Name: dennis
  Owner's Name: Jane Person
  Owner's Address: 3456 Cat street
  Year of Birth: 2001
C for Cat, D for Dog, E for Exit: C
  Name: Mr Cat
  Owner's Name: Jane Person
  Owner's Address: 3456 Cat street
  Year of Birth: 2003
C for Cat, D for Dog, E for Exit: D
  Name: gnasher
  Owner's Name: Felix R J Gangster
  Owner's Address: 4567 Dog street
  Year of Birth: 1997
C for Cat, D for Dog, E for Exit: E
Animal (born 1996) pussums

    Owner: Fred J Smith, of 1234 Ant street

Animal (born 1981) tiddles

    Owner: Alice P Jones, of 2345 Bat street

Animal (born 2001) dennis

    Owner: Jane Person, of 3456 Cat street

Animal (born 2003) Mr Cat

    Owner: Jane Person, of 3456 Cat street

Animal (born 1997) gnasher

    Owner: Felix R J Gangster, of 4567 Dog street

$ 
A Properly-Read Array of Pets
$ cat anim5.cpp
... everything identical up to ...

void main(void)

{ pet petlist[10];

  int npets=0;

  while (true)

  { cout << "C for Cat, D for Dog, E for Exit: ";

    string reply;

    getline(cin, reply);

    if (reply=="C" || reply=="c")

    { cat c;

      c.read(cin, cout);

      petlist[npets]=c;

      npets+=1; }

    else if (reply=="D" || reply=="d")

    { dog d;

      d.read(cin, cout);

      petlist[npets]=d;

      npets+=1; }

    else if (reply=="E" || reply=="e")

      break;

    else

      cout << "Idiot.\n"; }

  for (int i=0; i<npets; i+=1)

    petlist[i].print(cout); }
$ CC anim5.cpp
$ a.out
C for Cat, D for Dog, E for Exit: C

Enter cat details:

  Name: pussums

  Owner's Name: Fred J Smith

  Owner's Address: 1234 Ant street

  Year of Birth: 1996

  Pattern: black and white

C for Cat, D for Dog, E for Exit: C

Enter cat details:

  Name: tiddles

  Owner's Name: Alice P Jones

  Owner's Address: 2345 Bat street

  Year of Birth: 1981

  Pattern: orange

C for Cat, D for Dog, E for Exit: D

Enter dog details:

  Name: dennis

  Owner's Name: Jane Person

  Owner's Address: 3456 Cat street

  Year of Birth: 2001

  Breed: poodle

  Dog license number: XYZ999333

C for Cat, D for Dog, E for Exit: C

Enter cat details:

  Name: Mr Cat

  Owner's Name: Jane Person

  Owner's Address: 3456 Cat street

  Year of Birth: 2003

  Pattern: tabby


C for Cat, D for Dog, E for Exit: D

Enter dog details:

  Name: gnasher

  Owner's Name: Felix R J Gangster

  Owner's Address: 4567 Dog street

  Year of Birth: 1997

  Breed: smell-hound

  Dog license number: ABC333222

C for Cat, D for Dog, E for Exit: E

Animal (born 1996) pussums

    Owner: Fred J Smith, of 1234 Ant street

Animal (born 1981) tiddles

    Owner: Alice P Jones, of 2345 Bat street

Animal (born 2001) dennis

    Owner: Jane Person, of 3456 Cat street

Animal (born 2003) Mr Cat

    Owner: Jane Person, of 3456 Cat street

Animal (born 1997) gnasher

    Owner: Felix R J Gangster, of 4567 Dog street

$ 
Experiment
$ cat anim6.cpp
... everything identical up to ...

void main(void)

{ pet petlist[10];

  int npets=0;

  while (true)

  { cout << "C for Cat, D for Dog, E for Exit: ";

    string reply;

    getline(cin, reply);

    if (reply=="C" || reply=="c")

    { cat c;

      c.read(cin, cout);

      petlist[npets]=c;

      npets+=1; }

    else if (reply=="D" || reply=="d")

    { dog d;

      d.read(cin, cout);

      petlist[npets]=d;

      npets+=1; }

    else if (reply=="E" || reply=="e")

      break;

    else

      cout << "Idiot.\n"; }

  for (int i=0; i<npets; i+=1)  

  { cat c=petlist[i];  

    c.print(cout);    

    dog d=petlist[i];  

    d.print(cout); } }  
$ CC anim6.cpp
anim6.cpp: In function `int main(...)':

anim6.cpp:114: conversion from `pet' to non-scalar type `cat' requested

anim6.cpp:116: conversion from `pet' to non-scalar type `dog' requested
Better Experiment
$ cat anim7.cpp
... everything identical up to ...

void main(void)

{ pet * petlist[10]; 

  int npets=0;

  while (true)

  { cout << "C for Cat, D for Dog, E for Exit: ";

    string reply;

    getline(cin, reply);

    if (reply=="C" || reply=="c")

    { cat * c = new cat;
      c->read(cin, cout);

      petlist[npets]=c;

      npets+=1; }

    else if (reply=="D" || reply=="d")

    { dog * d = new dog; 

      d->read(cin, cout);

      petlist[npets]=d;

      npets+=1; }

    else if (reply=="E" || reply=="e")

      break;

    else

      cout << "Idiot.\n"; }

  for (int i=0; i<npets; i+=1)

    petlist[i]->print(cout); }
$ CC anim7.cpp
$ a.out
C for Cat, D for Dog, E for Exit: C

Enter cat details:

  Name: pussums

  Owner's Name: Fred J Smith

  Owner's Address: 1234 Ant street

  Year of Birth: 1996

  Pattern: black and white

C for Cat, D for Dog, E for Exit: C

Enter cat details:

  Name: tiddles

  Owner's Name: Alice P Jones

  Owner's Address: 2345 Bat street

  Year of Birth: 1981

  Pattern: orange

C for Cat, D for Dog, E for Exit: D

Enter dog details:

  Name: dennis

  Owner's Name: Jane Person

  Owner's Address: 3456 Cat street

  Year of Birth: 2001

  Breed: poodle

  Dog license number: XYZ999333

C for Cat, D for Dog, E for Exit: C

Enter cat details:

  Name: Mr Cat

  Owner's Name: Jane Person

  Owner's Address: 3456 Cat street

  Year of Birth: 2003

  Pattern: tabby


C for Cat, D for Dog, E for Exit: D

Enter dog details:

  Name: gnasher

  Owner's Name: Felix R J Gangster

  Owner's Address: 4567 Dog street

  Year of Birth: 1997

  Breed: smell-hound

  Dog license number: ABC333222

C for Cat, D for Dog, E for Exit: E

Animal (born 1996) pussums

    Owner: Fred J Smith, of 1234 Ant street

Animal (born 1981) tiddles

    Owner: Alice P Jones, of 2345 Bat street

Animal (born 2001) dennis

    Owner: Jane Person, of 3456 Cat street

Animal (born 2003) Mr Cat

    Owner: Jane Person, of 3456 Cat street

Animal (born 1997) gnasher

    Owner: Felix R J Gangster, of 4567 Dog street

$ 
Run-Time Type Error
$ cat anim8.cpp
... everything identical up to ...

void main(void)

{ pet * petlist[10]; 

  int npets=0;

  while (true)

  { cout << "C for Cat, D for Dog, E for Exit: ";

    string reply;

    getline(cin, reply);

    if (reply=="C" || reply=="c")

    { cat * c = new cat;

      c->read(cin, cout);

      petlist[npets]=c;

      npets+=1; }

    else if (reply=="D" || reply=="d")

    { dog * d = new dog; 

      d->read(cin, cout);

      petlist[npets]=d;

      npets+=1; }

    else if (reply=="E" || reply=="e")

      break;

    else

      cout << "Idiot.\n"; }

 for (int i=0; i<npets; i+=1)

  { cat * c = (cat *)petlist[i];

    c->print(cout);

    dog * d = (dog *)petlist[i];

    d->print(cout); } }

$ CC anim8.cpp
$ a.out
C for Cat, D for Dog, E for Exit: C

Enter cat details:

  Name: pussums

  Owner's Name: Fred J Smith

  Owner's Address: 1234 Ant street

  Year of Birth: 1996

  Pattern: black and white

C for Cat, D for Dog, E for Exit: C

Enter cat details:

  Name: tiddles

  Owner's Name: Alice P Jones

  Owner's Address: 2345 Bat street

  Year of Birth: 1981

  Pattern: orange

C for Cat, D for Dog, E for Exit: D

Enter dog details:

  Name: dennis

  Owner's Name: Jane Person

  Owner's Address: 3456 Cat street

  Year of Birth: 2001

  Breed: poodle

  Dog license number: XYZ999333

C for Cat, D for Dog, E for Exit: C

Enter cat details:

  Name: Mr Cat

  Owner's Name: Jane Person

  Owner's Address: 3456 Cat street

  Year of Birth: 2003

  Pattern: tabby


C for Cat, D for Dog, E for Exit: D

Enter dog details:

  Name: gnasher

  Owner's Name: Felix R J Gangster

  Owner's Address: 4567 Dog street

  Year of Birth: 1997

  Breed: smell-hound

  Dog license number: ABC333222

C for Cat, D for Dog, E for Exit: E

Cat (born 1996, pattern black and white) pussums

    Owner: Fred J Smith, of 1234 Ant street

Bus error (core dumped)

$ 
Run-Time Type Identification (Tagging)
$ cat anim9.cpp
... showing only the changes ...

const int OtherType=0, CatType=1, DogType=2;

struct pet

{ string name, ownername, address;

  int yrborn;

  int typetag;

  pet(int tag, string nm, string own, int yr);

  pet(void);

  void read(istream & is, ostream & os);

  void print(ostream & os); };

pet::pet(int tag, string nm, string own, int yr)

{ name=nm;

  ownername=own;

  address="unknown";

  yrborn=yr;

  typetag=tag; }

pet::pet(void)

{ name="anonymous";

  ownername="unknown";

  address="unknown";

  yrborn=0;

  typetag=OtherType; }

cat::cat(string nm, string own, int yr): pet(CatType, nm, own, yr)

{ pattern="unknown"; }

cat::cat(void)

{ pattern="unknown";

  typetag=CatType; }

dog::dog(string nm, string own, string lic, int yr): pet(DogType, nm, own, yr)

{ breed="unknown";

  license=lic; }

dog::dog(void)

{ breed="unknown";

  license="unknown";

  typetag=DogType; }

void main(void)

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

  { pet * p = petlist[i];

    if (p->typetag==CatType)

    { cat * c = (cat *)p;

      c->print(cout); }

    else if (p->typetag==DogType)

    { dog * d = (dog *)p;

      d->print(cout); }

    else

      p->print(cout); } }

$ CC anim9.cpp
$ a.out
C for Cat, D for Dog, E for Exit: C

Enter cat details:

  Name: pussums

  Owner's Name: Fred J Smith

  Owner's Address: 1234 Ant street

  Year of Birth: 1996

  Pattern: black and white

C for Cat, D for Dog, E for Exit: C

Enter cat details:

  Name: tiddles

  Owner's Name: Alice P Jones

  Owner's Address: 2345 Bat street

  Year of Birth: 1981

  Pattern: orange

C for Cat, D for Dog, E for Exit: D

Enter dog details:

  Name: dennis

  Owner's Name: Jane Person

  Owner's Address: 3456 Cat street

  Year of Birth: 2001

  Breed: poodle

  Dog license number: XYZ999333

C for Cat, D for Dog, E for Exit: C

Enter cat details:

  Name: Mr Cat

  Owner's Name: Jane Person

  Owner's Address: 3456 Cat street

  Year of Birth: 2003

  Pattern: tabby
C for Cat, D for Dog, E for Exit: D

Enter dog details:

  Name: gnasher

  Owner's Name: Felix R J Gangster

  Owner's Address: 4567 Dog street

  Year of Birth: 1997

  Breed: smell-hound

  Dog license number: ABC333222

C for Cat, D for Dog, E for Exit: E

Cat (born 1996, pattern black and white) pussums

    Owner: Fred J Smith, of 1234 Ant street

Cat (born 1981, pattern orange) tiddles

    Owner: Alice P Jones, of 2345 Bat street

Dog (born 2001, breed poodle) dennis #XYZ999333

    Owner: Jane Person, of 3456 Cat street

Cat (born 2003, pattern tabby) Mr Cat

    Owner: Jane Person, of 3456 Cat street

Dog (born 1997, breed smell-hound) gnasher #ABC333222

    Owner: Felix R J Gangster, of 4567 Dog street 
$ 
Virtual Methods
$ cat anim10.cpp
#include <iostream>

#include <sstream>

#include <string>

struct pet

{ string name, ownername, address;

  int yrborn;

  pet(string nm, string own, int yr);

  pet(void);

  void read(istream & is, ostream & os);

  virtual void print(ostream & os); };

pet::pet(string nm, string own, int yr)

{ name=nm;

  ownername=own;

  address="unknown";

  yrborn=yr; }

pet::pet(void)

{ name="anonymous";

  ownername="unknown";

  address="unknown";

  yrborn=0; }

...
void pet::print(ostream & os)

{ os << "Animal (born " << yrborn << ") " << name << "\n";

  os << "    Owner: " << ownername << ", of " << address << "\n"; }

struct cat: public pet

{ string pattern;

  cat(string nm, string own, int yr);

  cat(void);

  void read(istream & is, ostream & os);

  virtual void print(ostream & os); };

cat::cat(string nm, string own, int yr): pet(nm, own, yr)

{ pattern="unknown"; }

cat::cat(void)

{ pattern="unknown"; }

void cat::print(ostream & os)

{ os << "Cat (born " << yrborn << ", pattern " << pattern << ") " << name << "\n";

  os << "    Owner: " << ownername << ", of " << address << "\n"; }

struct dog: public pet

{ string breed, license;

  dog(string nm, string own, string lic, int yr);

  dog(void);

  void read(istream & is, ostream & os);

  virtual void print(ostream & os); };

dog::dog(string nm, string own, string lic, int yr): pet(nm, own, yr)

{ breed="unknown";

  license=lic; }

dog::dog(void)

{ breed="unknown";

  license="unknown"; }

void dog::print(ostream & os)

{ os << "Dog (born " << yrborn << ", breed " << breed << ") " << name << " #" << license << "\n";

  os << "    Owner: " << ownername << ", of " << address << "\n"; }

void main(void)

{ pet * petlist[10];

  int npets=0;

  while (true)

  { cout << "C for Cat, D for Dog, E for Exit: ";

    string reply;

    getline(cin, reply);

    cout << reply << "\n";

    if (reply=="C" || reply=="c")

    { cat * c = new cat;

      c->read(cin, cout);

      petlist[npets]=c;

      npets+=1; }

    else if (reply=="D" || reply=="d")

    { dog * d = new dog;

      d->read(cin, cout);

      petlist[npets]=d;

      npets+=1; }

    else if (reply=="E" || reply=="e")

      break;

    else

      cout << "Idiot.\n"; }

  for (int i=0; i<npets; i+=1)

  { pet * p = petlist[i];

    p->print(cout); } }

$ CC anim10.cpp
$ a.out
C for Cat, D for Dog, E for Exit: C

... as before...
C for Cat, D for Dog, E for Exit: E

Cat (born 1996, pattern black and white) pussums

    Owner: Fred J Smith, of 1234 Ant street

Cat (born 1981, pattern orange) tiddles

    Owner: Alice P Jones, of 2345 Bat street

Dog (born 2001, breed poodle) dennis #XYZ999333

    Owner: Jane Person, of 3456 Cat street

Cat (born 2003, pattern tabby) Mr Cat

    Owner: Jane Person, of 3456 Cat street

Dog (born 1997, breed smell-hound) gnasher #ABC333222

    Owner: Felix R J Gangster, of 4567 Dog street
$ 
