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Stream I/O
[Appendix C]
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Input/Output Concepts

◆N ew  syn tax in C ++ , but sam e fundam en ta l
concep ts:
◆ inpu t vs. ou tpu t, read  vs. w rite
◆ files , f ile  nam e vs. file  va riab le
◆ open, c lose
◆ end-o f-file
◆ in te rp re ting  sequences o f characte rs  as

C /C ++  types
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Stream I/O

◆C ++  uses the  stream  abstrac tion for I/O
◆ both  fo r keyboard /m on ito r and  fo r files

◆C ++  can  also  use  old C -s ty le  printf, scanf,
e tc .
◆ M ixing  the  tw o is  no t recom m ended
◆ Y ou m ust use  o n ly  s tream  I/O  in  CS E143
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What is a Stream?

◆Think  of a stream  as an  in fin ite  sequence
o f cha racte rs

◆Input stream s allow  extrac tion : get a
characte r from  the s tream

◆O utpu t stream s allow  insertion : put a
characte r into  the s tream
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◆ istream and  ifstream are  types of input
stream s
◆ K eyboard  (istream), file  (ifstream)

S m y t h e ,  J .  9 7 0 1 4 3

A n input s tre am
Input  cursor

C ++  Prog ra m

6 4

Input Streams

......

in pu t v ia >> op era tor
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◆ ostream and  ofstream are  types of ou tpu t
stream s
◆ S creen  (ostream), file  (ifstream)

D o g s  e v e r y w  
A n output s tream

O utput  cu rsor

C ++  Prog ra m

Output Streams

......

ou tpu t v ia << op era to r
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Well-Known Streams

◆G lobal stream s de fined  in iostream.h :
◆ cin:  s tandard  inpu t s tream  (usua lly

keyboard )
◆ cout:  s tandard  ou tpu t s tream  (usua lly

screen)
◆ cerr:  s tandard  e rro r s tream

◆P rog ram s can open other stream s to /from
files and o the r dev ices :
◆ fstream.h: fo r file  inpu t and  ou tpu t
◆ strstream.h: fo r s tream  in te rface  to  s tr ings
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Stream Output Operation

◆F or ou tpu t s tream s, <<  is the  “put to” or
"inse rtion" opera tor

◆ endl is a special sym bo l: adds a new line

#include <iostream.h>

int age = 17;
cout << "When I was " << age

<< " it was a very good year."
<< endl;

#include <iostream.h>

int age = 17;
cout << "When I was " << age

<< " it was a very good year."
<< endl;
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Stream Input Operation

◆F or input stream s, >> is the “ge t from ” o r
"ex traction " ope rato r

◆C an read m u ltip le  item s on  one line
◆N o pesky  &’s  as  needed w ith scanf

(how ?)

#include <iostream.h>
… 
int x, ID;
char name[40];
cin >> x;
cin >> name >> ID;

#include <iostream.h>
… 
int x, ID;
char name[40];
cin >> x;
cin >> name >> ID;
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How Stream Input Works

◆Input stream  cha racte rs are  in te rpre ted
d ifferently, depend ing on the  da ta type:

#include <iostream.h>
… 
int ID;
char ch, name[40];
cin >> ID;    // Tries to read an integer
cin >> ch;   // Tries to read a char;

  // skips whitespace
cin >> name;  // Reads character string;

  // skips leading whitespace,
  // stops at trailing whitespace

#include <iostream.h>
… 
int ID;
char ch, name[40];
cin >> ID;    // Tries to read an integer
cin >> ch;   // Tries to read a char;

  // skips whitespace
cin >> name;  // Reads character string;

  // skips leading whitespace,
  // stops at trailing whitespace
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Preview of C++ Classes

◆ S tream s a re  instances o f C++  c lasses
◆ L ike s tructs , c lass instances have  fie lds

(genera lly  ca lled  m em bers).
◆ M em bers can  be  da ta  o r functions (m ethods)
◆ W e use  the  “ .”  syn tax to  access m em bers.

◆ (m uch) m ore  on  th is  la te r

x = aStudent.gpa; // Access data field foo, like C
y = aStudent.register( SUMMER );

// Call aStudent’s register method,
// put result in y

x = aStudent.gpa; // Access data field foo, like C
y = aStudent.register( SUMMER );

// Call aStudent’s register method,
// put result in y
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Other Stream Operations

◆S om etim es w an t to  read  from  a  s tream
w ithou t igno ring w h itespace (spaces ,
tabs, new lines )

◆ get a lso  returns a s ta tus  value (e.g ., for
end -o f-file)

◆S ee  A ppendix C  and  L ippm an  for de tails

char c;
cin.get( c ); // c gets next char from cin

char c;
cin.get( c ); // c gets next char from cin
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File Stream Example
#include <iostream.h>
#include <fstream.h>

void main() {
ifstream inFile( "input.txt" ); // open input
ofstream outfile( "output.txt" ); // open output
char ch;

// should test for successful opens here..

while( inFile.get(ch) ) { // while more input
outFile.put(ch); // write it to output

}

inFile.close(); // close the files
outFile.close();

}

#include <iostream.h>
#include <fstream.h>

void main() {
ifstream inFile( "input.txt" ); // open input
ofstream outfile( "output.txt" ); // open output
char ch;

// should test for successful opens here..

while( inFile.get(ch) ) { // while more input
outFile.put(ch); // write it to output

}

inFile.close(); // close the files
outFile.close();

}
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Stream Testing (I)

◆W e o ften w an t to  test the  s tatus  of a
stream , to see  if it has any m ore data .

◆It’s  usually cleanest to use  the retu rn
va lue  o f the input function  …

while( cin.get(ch) ) {
// Continue until get fails

}
while( cin >> someInt ) {  

// Similar to above, but details are hidden
}

while( cin.get(ch) ) {
// Continue until get fails

}
while( cin >> someInt ) {  

// Similar to above, but details are hidden
}
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Stream Testing (II)

◆It’s  a lso possible to  use  the eof() m em ber
function :

◆F or keyboard input, specia l cha racte rs
such  as  C trl-Z (on  m ost PC s) or C trl-D  (on
U N IX ) s ignal end-o f-file

if( !someFile.eof() ) {
doMoreWithFile( someFile );

}

if( !someFile.eof() ) {
doMoreWithFile( someFile );

}

*
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Other Useful Functions

◆ putback a llow s  you to pu t the cha racte r
you jus t extracted  back into  an inpu t
stream

◆ peek a llow s  you to look at the  next
characte r w ithout ex tracting  it

cin.get( c );
if( c == ’(’ ) { cin.putback( c ); }

cin.get( c );
if( c == ’(’ ) { cin.putback( c ); }

c = cin.peek();
if( c != ’(’ ) { cin.get( c ); }

c = cin.peek();
if( c != ’(’ ) { cin.get( c ); }
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Stream Advantages

◆T ype S afe ty
◆ N o m ore  dangers of m ism atched  % -specifie rs

◆R eadab ility
◆ E asie r to  read  than  a  sequence  o f % -

specifie rs

scanf( "%s", &someInt ); // oops!
scanf( "%d", someInt ); // doh!

scanf( "%s", &someInt ); // oops!
scanf( "%d", someInt ); // doh!

scanf( "%d%c%d", &i1, &c2, &i3 );scanf( "%d%c%d", &i1, &c2, &i3 );

cin >> i1 >> c2 >> i3;cin >> i1 >> c2 >> i3;


