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Streams

types:

e input(i st r eam— we can read from the stream
e output(ost r eam — we can write to the stream
e i/0 (i ost r eam — allows read-and-write access to the stream

types:

e console input and outpy#i ncl ude <i ostreant)—ci n,
cout,cerr andcl og

e file input and output#i ncl ude <fstreanp)
e string streamg#i ncl ude <sstreanp)

e C-style string stream@#i ncl ude <strstreanp)
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Buffers

e each stream has a buffer (an i/o stream has 2 buffers, oneddmg,
one for writing)

e to force sending all information (from a buffer) to antputstream,
you can usé | ush() member function, or send manipulator
f1 ush (similar toendl orends) to the stream:
cout <<10<<fl ush;

Formatting

e usingmember functions

1 cout.w dth(10); /1 only next item (default: O0)

2 cout.precision(5); // nunber of digits (default: 6)
s [/ nunber of decimal digits (in fixed or scientific)
s cout.fill( +"); [l (default ™ )
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e usingset f () andunset f () member function andos base
constants:

1 fmflags ol df =cout. setf (i os_base: : showpoi nt);

2 [/ 10s _base::bool apha - display bools as true/false

s [/ 10s_base::showbase - display base prefixes

a [/ 10s_base::showpoint - display’

s [/ 10s_base::uppercase - display 'E instead of ’'e’

6 [/ 10s_base::showos - display '+

7 cout.setf (ol df);

s [/ flag val ue: field mask:

o cout.setf(ios base::hex, i0s _base::basefield);

10 cout.unsetf(ios _base::basefield); // revert to default

flag value field mask

dec, oct orhex basefi el d

scientificorfixed(show trailing zeros)| fl oatfi el d

| eft,right orinternal adjustfield
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e usingmanipulators— send them directly to stream:

— standard manipulators
1 cout <<endl <<bool al pha<<(1==2) <<f | ush;

other manipulators:
bool al pha, nobool al pha, showbase, noshowbase,
showpoi nt , noshowpol nt , upper case, noupper case,
showpos, noshowpos
dec, hex, oct
fixed,scientific
| eft,right,internal
— the<i onani p> header file manipulators:
set W( 10) — set width (valid only for the next output)
setprecision(5),setfill(’*")
Example:

1 cout <<setprecision(2)<<setwb)<<setfill (’*")<<3.14;
2 [/ prints "*%3.1"
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Stream states

e eof () —returnst r ue if end-of-file reached
e bad() — returnst r ue if the stream is corrupted (read error, etc..)

o fail () —returnst r ue if stream failed to read or write the
expected character

e good() — returnst r ue if everything is ok;
Note. a stream is automatically convertedaool with value
good() :

. while (cin) { ...}

e it's not possible to read from or write to the stream, if itstm the
“good” state

e cl ear () resets the stream to the “good” state
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Random access
e tell g() andseekg() — read and set the “get’-position for the
Input stream

e tell p() andseekp() — read and set the “put’-position for the
output stream

C-string streams
e deprecatednot anymore supported by C++ standake)y> use
st ri ng streams instead
e the header filecst r st r eane

e used c-style stringchar *) as a buffer (can be specified in the
constructor or can be obtained walr () member function
Note.str () freezes the buffer)

e allows random access; 3 typesst r st r eam(input),
ost r st r eam(output),st r st r eam(i/o)
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String streams

e the header fila&csst r ean®
e uses &t ri ng as a buffer
e allows random access

e 3types:i stringstream(input),ostri ngstream(output),
stringstream(i/o)

e str() member function — returns the buffest(r i ng) of the
stream

e useful when converting any type to string
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Example:

1 Stringstream ss();

2 SS << "test " << 1023;

3 string t;

s SS >>t; [/ put "test" into t

s SS << t; // ss now contains: "test 1023test"

s I nt nunber;

7SS >> nunber; // put 1023 into nunber

g Cout << ss.str() << endl; // extract string

9 cout << ss.str().c_str() <<endl; // c-string

10

n SS.seekg(0); // start reading fromthe begining

2 COUt << "One char: ‘"<<ss.get()<<"'"<<endl; // 't’
13 SS.Sseekp(ss.tellg()); // set witing pos. to readi ng pos.
u SS << 5.7; /] overwite content

5 COoUut << ss.str() << endl; // "t5.7 1023 test"

Example:str.cpp
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4

5

File streams

e the header filef st r eans

e Write and/or reads data from/to a file

e allows random access

e all 3types:i f st ream(input),of st r eam(output),f st r eam(i/o)

e Open("data.txt") — associate the stream with a file
dat a. t xt (or the file name can be specified in the constructor)

e cl ose() — close connection

Examples:

| fstream fi;

fi.open("data.txt");

Int 1 ;

fi > 1; // read an integer fromthe file

fi.close();
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[EEY

of stream fo("datal.txt",

2 | 0s_base::out | 10s_base::app);

s [/ connect to data.txt, no open() needed
« [/ append output to the end of file

s fo <<"Hell 0" << x << endl;

Note:

e default state 0bf st r eamis
| 0S_base::out | i1o0s_base::trunc — deletes the content
of the file when connecting!

e Statel os_base: : bi nary — data read and written in binary form
(more space efficient)

e setting position to end of file:
fo.seekp(0, i1o0s base::end);

e for more efficient reading, use block operationséd andwr i t e):
Example:count.cpp
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