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¢ C++: The Complete Reference

ltheugh C++ 1/0 forms an ntegrated syster, file I /() is sufficiently speciafized
Athat it is generally thought of as a special case, subject to its own constraints and

quirks. In part, this is because the most common file is a disk file, and disk files

T

ices don't.

<fstream> and the File Classes

To perform file 1/0, you must include the header <fstream> in yeur program. Tt
defines severa] classes, including ifstream, ofstream, and fstream. These classes are
derived from istream, ostream, and iostream, respectively. Remember, istream,
ostream, and iostream are derived from ios, sa ifstream, ofstream, and fstream also
have aceess to all operations defined by ios (discussed in the preceding chapter).
Another class used by the file system is filebuf, which provides low-level facilities to

manage a file stream. Usually, you don't use filebuf directly, bal it is part of the other
file classes,

] Opening and Closing a File

In C++, you open a file by linkin,
first obtain a stream. There are
To create an input stream,

8 it to a stream. Before you can opeen a file, vou must
three types of streams: input, output, and input/ output.

you must declare the stream to be of class ifstream. To create

ifstream in; // input
ofstream out; s/ output
fstream io;

/f input and oukput

Once you have created a stre
This funiction is a mermber of ea
shown here;

4, ene way to associate it with a file is by using open( ).
ch of the three stream clasges. The prototype for each is

void ifstream::open(const char
void ofstream::open(eanst char
void fstream::open(const char

*filename, iosiopenmode niode = fos:in);
Milename, ios::openmode mode = joszout P ios:trunc);
*filenaime, ios:openmode miode = foszin | ioszout);
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lized Here, flernee is the name of the file: it can include a path specifier. The value of mods
s and ' determines how the file is opened, 1t must be ane or more of the following values defined
Fles by openmode, which is an epumeration defined by ios (through its base class 1os_base).
ver, '
o the inszapp
of losate
ins=hinary
1oszin
. igs:out

jog:trune

You can combine two or more of these values by ORing them together.

Including ioszapp causes all output to that file to be appended to the end. This
value can be used onty with files capable of output. Including ioszate causes a seek
to the end of the file to occur when the file is apened. Although ios:ate causes an
} ; initial seek to end-af-file, 1/0 operations can still oecur anywhere within the lile.
The iosxin value specifies that the file is capable of input. The ios:out value

LS

to
&r specifics that the lile is capable of output.
‘I'he ios:binary value causes a [ile to be opened in pinary mode. By default, all
files arc opened in text mode. In text mode, various character translations may lake
R place, such as carriage return/ lineleed sequences being converted infe newlines.
However, when a file is opencd in binary mode, no such character translations will
: occur. Understand that any file, whether it contains formalted toxt or raw data, can
3 be opened in cither binary or text mode. The only difference is whether character
P : translations take place.
pate The iosztrune value causes the contents of a preexisting file by the same name to
g . be destruyed, and the file is truncated 1o zero length, When creating an outpul stream
o using ofstream, any preexisting file by that name is automatically truncated.
sth The following fragment opens a normal output file.
ofstream out;
out.open{"test", ios::gub];
However, you will seldom see ppend ) called as shown, because the mode parameter
provides default values for each type of stream, As their prototypes show, [or ifstream,
n(}. ’ mode defaults fo josuin; for ofsiream, it is ioazout | ios:brunc; and for fstream, it is
E : ipsin | joszoul. Therefore, the preceding statement will usually look like this:
mt.open{"test iy /S defanits to outpuc and normal tile
<l

Diepending nw your compifer, the mode parameter for fstreamopen() may not defauedt
toin | ond. Thevefore, you might need to specify this explivithy.
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if open(}) fails, the stream will evaluate to false when used in a Boolean expression.
Therefare. befare using a file, vou should test to make sure that the open operation
succeeded. You can da s by using a slalemnent like this;

Liitmyatrean, |
coat < tCannct open Dile ot

S handlo ervor

Although il is cntirely proper to open a file by using the opend) function, most
of the time you will not do so because the ifstream, ofstream, and fstream classes
have constructors thal automatically vpen the file. The constructors have the same
paramcters and defaults as the apen() function. Therefore, vou will most commonly
see a lile opened as shown here:

! Lilscraam myotrcam!{ mylile"); 7/ orper Fils for _nput

As stated, il for some reason the file cannot be opened, the value of the associated
stream variable will evaluate to false. Therefore, whether You use a constructor to open
Lhe {ile or an explicit call to open( ), vou witl want to confirm that the file has actually
becn opened by testing the value of the stream.

You can also check to see if you have successfully opened a file by using the
is_open( ) function, which iz a member of fsiream, ilstream, and ofstream. It has
this prototype:

bool is_open{ );

It returns Lrue if the streaim is linked to an open file and faise otherwise. For cxample,
the following checks if mystream is currently open:

Pritmyslresne, s open()) 4

CCuT %< "Filile La not opsnliin!

To close a file, use the member funiction close( ). For example, to close the file linked
tu a stream called mystream, use this statement:

E mystream.close();

The elose( ) function kakes no parameters and returns no value,
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n. } [ - u
- Reading and Writing Text Files
: It is very easy to read from or wrile o a text {ie, Simply use the << and »> vperators
the same way you do when performing console I/0, except that instead of using cin
| and cout, substitute a stream thatjis linked to a file. For example, this progsam creates
i a short inventory file that containg each item's name and its cost:
i
E #include <iostream>
i
' #.ncTude <febream=
. using namnesnane sid:
§
; int maini)
{
nfatream it |V INVETRY ) S0 outpuc, normal tite
. ifttouc) o
i coak e "Cannot open IaWENTORY £ le.sn’;
; return L
| F
| )
en '
‘ out << "Radicn U oes 38.95 << endl;
it «=< "Posslers o< 19,95 =< cndl:
AUt = "Mimers "< 24 KD <o endl;
out.chasali; i
return 07 i
} |
. :
. The following program reads the inventory file created by the previous program
and displays its conlents on the screen:
# ) nclude <lcatreams
pipclude <fanraals
Luilig TLOTMCERACE atd;
ed

inl mainl’

1
L

iFatream Ln(*INVTRY'] S

PR
CaT e “Cannot Sgen SyVENTGHY PLle.amts

peturn L
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chietr fter 207 :
float cost;

in owx o ilem »x  cog;

anut << item e 0" aa Cosl oea Mg
in =» item »» cost:

Cout << item <« " ' wo 0OsC o«w thnt
ftn #» lrem »> cost:

cout << ibem << " " <o cost a2 vyt

in.oiosc{);

recurn O:

Ina way, reading and writing files by using »» and << is like using the C-based '
functions fprintf(} and fscanf( ). All information is stored in the file in the same Formal
as it would be displayed on the screen.

Following is another example of disk /0. This program reads strings entered
at the keyboard and writes them to disk. The program stops when the user enters

an exclamation point. To use the program, specify the name of the outpul file on the
command line.

tinclude <isstreams
#:nrlude «lslreams

using namespiace s1d;

int main{int arge, char fargv])
{
iflargo! -2y |
acoul < "Usageo: outpul <tileqsmesint,
return 1;

——

ststream outi{avgv|il): /7 catpuL, normal [ile

it lout)
cout << "Cannob open ouiput Tile.ynt
1:

rerurn
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char striBO];
Fob s« "drite strings Lo disk. Enter 1 Lu ston-oio”;

an f
coul << " ";
oin ¥ sLr;
our << str << endl;

» while {*str 1= "1'};

out.clusell;
Teturn ;i

When reading text files using the >> operator, keep in mind thal certain character
} translations will oceur. For example, white-space chavacters are omitted. If you want
to prevent any character translations, you must open a file for binary access and nse

At the functions discussed in the next section.
. When inpulling, if en d-of-file:is encountered, the stream linked to that file will

evaluate as false. (The next seclion illustrates this fact.)

] Unformatted and Binary 1/0

Whilc reading and writing formatted text files is very casy, it is not always the most
efficient way to handle files. Also, there will be fimes when you need to store unformatted
(raw) binary data, not text. The functions that allow you to do this are described here.
When performiny binary operations on a file, be sure to open it using the ios:binary
mode specifier. Although the unformatted file functions will work on files opencd for
text mode, some character translations may occur, Character translations negale the

purpuose ol binary file operations.

Characters vs. Bytes

Betore beginning our cxamination ol unformatted 1/0, it is important to clarify an
impartant concept. For many years, 170 in C and C++ was thought of as byle oriented.
This is because a char is cquivalent Lo a byte and the only types of streams available
wore char streams. Flowever, with the advent of wide characters (of type wchar_t} and
their atlendant streams, we canno longer say that C++1/0 is byle orierted. Tnstead,
we must say that it is character oriented. OfF course, char streams are still byte vriented
and we can continue to think in terms ol bytes, especially when opetaling on non textual
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data. But the equivalency belween a byte and a character can no longer be taken for
granted.

Az explained in Chapler 20, all of the streams used in this book
since they are by far the most commien, They also make unform
easicr because a char stream establishes

and characters, which is a benefit when

are char streams
atled fite handling

4 one-fo~one carrespondence between byies
reading or writing blocks of binary data.

put( ) and get( )

One way that you may read and write unformatted data is b
functions get() and put( ). These
read a character and pub(} will w
file for binary operations

¥ using the member
functions operate on characters. That is, gell ) will
rite a character. Of course, if you have opened the

and are aperating on a char (rather than a wchar_t stream),
then these functions read and write bytes of data.

The get( ) function has man

v forms, bul the most commonly used version is shown
here along with put( ):

istream &eget(char &cln);
astream &put{char ch);

The get(} funclion reads a single character [tom the invoking stream and puts that
value in oft. Il returns a reference to the stream. The put() function writes ok to the
stream and returns a refercnee to the stream, J

The foT_lowing program displays the contents of any lile, whether it contains tex| i
or binary data, un the screen. It uses the get() function,

Hirclude <icsireams
flacoude < lMsirezins

using ranespace std;
int wainiint aArgo, wilar fargy |
!
char oh;

Tifarget=sy o4
Coul @ "Isoage: PRo«<filedgmoninn

returt |

H

tlsvroam infavgv|1?, Zows::in o iom::tinary -
TEilinm:

oL S "lannot open [c,
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return 1

I

whiler(in) { /7 in will be ¢aluse when =of is reacnzd

5 ;.
in.gen{ch);
. if{in}) cout << «ch;
: H
return J;
l. }
) ' As stated in the preceding section, when the end-uf-file is reached, the stream
wn associated with the file becomes false. Therefore, when in reaches the end of the file,
. it will be false, causing the while loop to stop.
There is actually a more compact way to code the loop that reads and disptays
) a file, as shown herc:
i
; whileiin.get (ohl]
‘ cout << ch;
:
i ) This works because get( } retums a reference to Lthe stream in, and in will be false when.
! the end of the file is encountergd.

) ‘I'he next prograrm uses put(} to write all characters from 7ero to 255 ta a [ile called
! CHARS. As you probably know, the ASCIL characters occupy only about half the available

f valucs that can be held by a char. The other values are generally called the extended !
‘ character set and include such things as foreign language and mathematical symbols,

(Not all systems support the extended character set, but most do.)

¥include <icobveams
Fince ude <lstreams

wiing namespace studf

int waim i)

[
it L;
GEgtream out ("CHARRS", ios::out fgaihinary);

if{tout) o
cout << "Canmel opsn oulput file.in:

rotarn L
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siwrite all cnaracters te ok

Forii=0: icibr; T4+ nul.petiichar) 1):

aueolagetle

rataro ;)

You might find it interesting to examine the contents of the CHARS file to see what
extended characters your computer has available,

read( ) and write( )

Another way to read and wrile blocks of binary data is to use C++'s read!{ } and write()
functions. Their protolypes are

istream &rcadfchar "tuf, streamsize mim);
ostreain &write(const char *buf, streamsize nim;
The read() function reads man characters from the invoking stream and puts them in the
buffer pointed to by buf. The write( ) function writes iz characters to the invoking
stream from the buffer pointed to by buf. As mentioned in the preceding chapter,
streamsize is a type defined by the C+ | library as some form of integer. 1t is capable of
holding the largest number of characters thal can be transferred in any one I/} operation.
Fhe next program writes a structure to disk and then reads it back in:

finclude <foztronms
ftinciude <farrezns
#include <cztrings

Lsing namespace sld;

ruct atatus |
cliar name[80
dovbile balance:

unsigned long accor-sb_nueo:

:

AR arelan T
{

atruct slabus aco;
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stropy (acc . name, "Ralph Crantoi"h;
ace.balanve - 1123.53;
acc.arcouns_aum — LZZ5RTE;

/f write data
otatrzam outbal ("balance™, ios: rouk ieg: -binaryl:
if{'oukal) {

cout << "Cannob open tile Ants

t
return
1
d
cuthal .write ((ckar *} &acc, cizeof (strucl starusii;
3 oulbal.closel};
/7 now, read back;
ifulream inbal ("kalange”, ViR S tag:bhinaryl s
ifi1dimbal) {
cout << "Cannot cpen file.in":
"
g return 1;
I
f inbal.read{{cher *t &aC<, cizeofistruct statusih;
coulb e aoc.name <<oonal;
cout. <+ "aAvcount $ " <o aco. account DU

cout.precision{2i:
cour.setflios: i Tixed];
cout << cndl =< *Iolance: e oww aco.oalanoe;

inkal . clusel];

Bt FTy L

As you can see, only a single call to read{) or write( } is necessary to read or write
the entire structure. Bach individual field need not be read or written scparately. As
this example illustrates, the buffer can be any type of objct.

The type casts inside the aalls to read{ ) and write( ) are necessary when operating
on g huiffer that is not defined as @ characier array. Beviuse of C+'s strong type decking,
a pointer of une fype il not putonaticatly be corveried into @ pointer of another Lype.
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If the end of the file is reached before mum characters hav
stimply stops, and the buffer contains as many characters as were available. You can

find out how many characters have been read by using another member function,
called geount(), which has (his prototype:

e been read, then read()

streamsize goount();

ILreturns the number of characters read by the last binary input opetation. The

following program shows anather examnple of read( } and write( } and illustrates
lhve use of geount( ):

finnlude <iocztreams
irclude <fstreams>

nsire ramespace std;

int mwaing)

{

double fnumid] = (99,75, -34.4, 1476.0, 200.1}-
int i;

orstream cut {"rumbers", ‘as::cut ios: binary) ;
ifitoul) {

COLL << "Caniob cpen [ile, H

return 1;

}

out wrlitef{char =) Efnum, sizeof frum):

ot olonell;

B

Ear{i=0; ‘=4, i++} 7/ oloar ATTay
fnum[i] = ©.0;

ifskrean ind'numbers", ins: - ‘p [ ioce::kinary);

n.vead({char *) &Tnum, zimeof foum) ;

/4 see hew many bytes havae been read

Cout << tu.goount!y cq o bytes readin';

for!l_0; i«d; i4+) i/ show valuse rzad from f:le
ToUR < fnum[i] oes 0o,

:
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i)

noclose();

return 0;

The preceding program writes an array of flualing-peint values to disk and then
reads them back. After the cal) to read( ), gcount() is used to determine how many
byles were just read.

More get( ) Functions

Tn addition to the form shown earlier, the get() function is overloaded in several
different ways. The prototypes fot the three most commonly used overloaded forms
are shown herc:

istream &get{char *buf, streamsize nim);
istream &get{char *buf, streamsize nunt, char delim);
int get( );

The first form reads characters into the array pointed to by buf uniil either nuin-1
characters have been read, a newline is found, or the end of the file has been encountered.
The array pointed to by buf will be null terminated by get(). If the newline character
is encountered in the inprut stroam, it is nof extracted. Instead, it remains in the stream
until the next input operation.

The second form reads characters into the array pointed to by buf until either num-1
characters have been read, the character specified by delim has been found, or the end
of the file has been encountered. The array pointed to by buf will be null terminated by
get( ), If the delimiter character 13 encountered in the input stream, it is not extracted.
Instead, it remains in the stream until the next input eperation.

The third overloaded form ol get() returns the next character from the stream. Jt
relutis BQF if the end of the file is encountered. This furm ol get(} is similar to C's
gete() function.

ittt Y AR Tt e e B A 02T ’ - oA,

getline( )

Another function that performs input is getline( ). [tis a memhber of each input stream
class, [ts protuty pes are shown here:

intream &gelline(char *huf, streamsize num);
istrecam &getline{char *huf, streamsize nwm, char detin;
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The first form reads characters into the array pointed to by buf until either sum 1
characters have been read, a newline character has been found, or the end of the file
has been encountered, The array pointed to by buf will be null terminated by getline().
Tt the newline character is encountered in the input sfream, it is extracted, but is not put
into buf.

The second form reads characters into the array pointed to by buf until either #um -1
characters have been read, the character specified by delim has been found, or the end
of the file has been encountered. The array pointed to by buf will be nuil terminated by
getline(}. If the delimiter character is encountered in the input stream, it is extracted,
but is not put into buf.

. As you can see, the two versions of getline() are virtually identical to the get(buf,

' num} and get(buf, num, delim) versions of get(). Both read characters from input and
put them into the array pointed to by buf until either num-1 characters have been read
or until the delimiter character is encountered. The difference is that getline() reads
and removes the delimiter from the input stream; get ) does not.

Here is a program that demonstrates (he getline( ) function. It reads the contents of
a text file one Iine al a time and displavs it on the screen.

/¢ Read ard display a text file line by lire.

#include <lustreans
#include <fsbowame

Us ny narcapace std;

int main{int arags, char *argu (]}
{
iflarga!=24 {

cout. <« "Usage: Display <tilenamesin®:

resurn 1;
i
ilslream infavev(l]l}; ¢/ input
LEitiny
Couk ww "Cannol upen input file.yn";

raturn 1:

chav str[255];
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while(in} |

e

te() in.getline{str, 255); 7/ delim dafaults ko A
: LF{in) cout << str << endl;

t put .

=1

ey in.closs();

ib

.¢y } return 0;

uf,

and e e £ R T 8 AT A O

M
ad Detecting EOF

? You can detect when the end ol the file is reached by using the member function eof( ),

: which has this prototype:
sof s this prototype

bool et );

It roturns Lrue when the end of the file has been reached; otherwise it returns false.
The foflowing program uses eof() to display the contents of a file in both hexadecimal

and ASCIL

/% Disphay contenls of speclfied file
in hoth ASCII and in hex.

w i

$include <iocstreams

#:noclude =fetrocams

¥include <oobypos

$include <iomanip:

uging ramespace std;

irt main{int argeo, char *argv(l;

I
L

L1Fiargol=21 {
cout << "Umage: Display <lilenamexiat;

raturn 1;
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e

. . 3 ; ‘
ttstream intargvil], log::in | ios::binarv:
v

:

Ifivdiny
taul << "Cannal open inpul file.yn";
bemnrn il

register irc i, 5:
int count = (;

H

char c[I16];

uuut.setf(ios::uppercase);
whilellin.eaf (i) (
foz{i~0; i<16 s& Hiricofiy; “++)
in.get{s[i]);

1
CE{i<lf) i--; gy get rigd of rof

fori{i=0; j<i; j++)
Coulb << selw(l) << hewx <« (int) ali];
Foris =16 j++r) cout << v o,

COout =2 typn

for{i=N; jed; je-)
sflisprivck (ef3])) cous < ctil;
elae cous = "l

cout oo endls

courts +;

1flcount==14) ¢
can. - (0

coul << "Press ENTER to continus: v

CIrn.gal{);

cout << endl;

in.closet);

Felizzn 0
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When this program is used to display itself, the first screen looks like this:

ST 2R 20 44 8Y 43 70 AU 61 79 20 63 A 6E 74 65 /* Di=piay conte
6E 74 73 20 6F 6K 20 T3 70 &4 B3 6Y 68 B9 55 61 rts ol specified
20 66 69 BC 65 13 A 20 20 20 69 &E 20 62 5F T4 il in bot
65 20 4L 53 43 49 4% 20 &1 67 &4 20 £ Bs 20 B8 n ASCIL and .n ok
6, 78 ?FE ¥ A ZA PF 4 A 23 69 GE 32 £C 75 &4 ex...*/. . #includ
€5 30 30 6Y GF 73 74 42 RS AL 6D 3R Ir L 23 6% o <icgbreams..#1

8E 63 &C 75 Gd G5 XU AC 66 73 74 72 65 6] 6D 3E ncluds <tstreams

D A 23 &Y 6E £3 6C 75 64 6% 20 3C 63 A3 Y A LW Hinclude <coty
70 65 3E L A 27 69 HE 53 OC TS 54 65 20 3C 63 pes.  fFinclude <3
EF 6D 61 6 B9 72 3E D A 75 +3 6% 6E 6T 2 6 omanipr. . using n
61 6 65 73 70 Bl A 65 20 YA 74 64 3B D A D s pace std; L
A 69 GE 74 23 6D 61 6% £E 28 B85 6E T4 20 61 T2 .int main{int ar
£§7 &3 20 20 53 68 6L T2 20 YA Bl T2 67 U6 SB 5D gz, char *argv[]
2% D A 78 L A 20 20 A9 A5 ZB 61 VA &7 H3 AN J..{.. 1iffargc!
30 32 2% 20 FR DA 20 20 A0 Y0 B3 6K Y T4 24 =hds B e cont

IO A0 4e 55 T3 8l 67
Sresns O[NTER to conlinges:

20 44 69 73 40 G0 << "Usage: Liopl

st - e b o A TS TR . A e i £ NI . SR

The ignore( ) Function
You can use the ignore{ ) member function to read and discard characters from the
input stream. [t has this prolotype:

istream &g nore(streamsize meni=1, int_type delim=FEQOF};

It Teads and discards characters until either aun characters have been ignored (1 by
default) or the character specified by delin is encountered (EQF by default). If the
delimiting characler is encountered, it is not removed from the input siream. Here,
int_type is defined as some fgrm of inkeger

The next program reads a file called TEST. It ignores characters until either a space
is encountered or 10 characters have been read. 1L Lhen displays the rest of the file.

#incliode wlostroan:s
*¥irclude <[stroams

usirg wwnespace std:

int xaini)
{

ifsirean lnn{"cws. ")
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Tlunnon cpen Tlial et

lgnore - o 30 chavacters crovr il [ovar

spae

oAl s LI
irignorein, 0 oy

cha:

| peek( ) and putback( )
You can obtain the next character in the input streamn without removing it from that
slream by using peekd ). 1t has this prototype:

int type peeki );

[t refurns the next character in thit stream or TOF i
{int_lype is defined as some form ol titeger.)

You can return the last charackor read fromt a slream
putback( ). Ity priotutype is

“the end of the file is encountered.

tor that stream by using

istream &putbackichar ok

where ¢ is the last chargcter read.

___Iflush()

When vutput is perfermed, data is not necessarily immediately written to the physical
device linked to the siream. Instead, information is stored inan internal buffer until the

butfer is full, Only then are the contents of ihat buffer wrilten to disk. However, you
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can force the informalion to be physically written to disk before the buffer is full by
calling flush(). Its prototype is

ostream &flush( };

Calls to flush( ) might be warranied when a program is going to be used n adverse
environments (for example, in situations where power outages occur frequently).

E‘ Closing a file or terminating a progrant also flushes all buffers,

Ran&Bm Access

In C++'s 170 system, you perform random access by using the seekg() and seekp()
funetions. Theit most common forms are

istream &seekg(uff type offset, seckdir origin);
oslream &seekploff_type offset, seekdir origin);

Flere, off_type is an integer type defined by los that is capable of containiny the Jargest
mmres valid value that offsef can have. seekdir is an enumeration delined by ios that determines
how the seek will take place.

The C++ 1/0 system manages two pointers associated wilh a file. One is the gef
poinfer, which specifics where in the file the next input ope ration will occur. The other
is the put pointer, which specifies where in the file the next aulput operation will occur.
Each lime an input or output operation takes place, the appropriate pointer is automatically
sequentially advanced. However, using the seekg() and seekp() functicns allows you

3 to access Lhe file in a nonsequential fashion.

The seekg( ) function moves the associated file's current et poinier offset number

of charactess from the specified origin, which musl be one of these three values:

ioszbeg Begimning-of-file
ipgneur Current Jocation
igssend End-of-file

The seekp( ) function moves the associated file’s current put pointer offset number
of characters from the specified origin, which must be one of the values just shown.
cal Generally, random-access [ /O should be performed only on those files opened for
the binary operations. The character translations that may occur on text files could cause
L a position request to be out of sync with the actual contents of the file.
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The following program demuonstrates the seekp(} funclion. tt _
aspecific character in a file, specify a filename on the command line, lollowed by the
number of the character in the [ile you want o change, followed by the new character.
Notice that the file is opened for read /write operations.

allows you to change

Finoines

I*

it ude

hinmolude

e

int mainling srge, char TrEg
f

Usace: JEANGT =01 oiamos “chaveaotsrs M

cut arge Ly, doscs i Poiogssous Colaos:ibinary

"Iannot open rilol

ndt.&uekp{atoi[arqv{éj}, Jom chog

At peT i raraw 3]0
O L

Logas

lar example, to use this program to change the twelfth character of a fiie valled
TEST Lo a Z, use this command lings

change rosz 12 7

The next program wses seekg( ) It displays th

e contents of a file beginming with the
location yvou specify on the coramand line,

G O 1

Fine i
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l?"lgt‘
he
‘ter.

#include <cstdlibe
lsing namespace skd;

int mainlint arge, caar “argvwll}
i

char ch;

if{argot=1} o
i e
coub << "Usage: SHOW <tilename> <starting location=tA";
relurn 1;
1

ifstream iniorgwl1}, ivs:-in | ios::binary);
i Erand:

cout << “Cannoz open L[ile.”;

return 1;

jr.seekglaLol{fargv[23y ., bog:cheg)

whileiin.gatich))

coul << chi

returr 0

The following program uses both seekp() and seekg( } to reverse the first <uon
characters in a file. :

fincinde <icstroams
#include =frtroam>
#include <cstdlibs
usina namespace =ld;

int main{int arge, char 7argvl]]
the iftarge!=31 {
coLl << "lUmsage: Heoverse <[ilsnapo> <num> st

raturn 1;
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Igbream inout{argvl]. los::cin Tan:out | ins: chinanyy ;
R dmon i

Cuub o wa MIAnreT apoen inpot flle.ints
return 1;

Vg, s 55

T R o W

e = atoliargv 2]):
fordl 0, jee; iej; d+s, “--7 -
incut . seckaii tos: :bag);

TR
TNous

B o Tw) M

inont  seckpii, ius::heqg);
inouf.ousic?) .
Priout L seekyp (g, o5t heql

inouk  patic?y;

To use the program, specify the name of the tile that vou want to reverse, followed

by the number of characters o reverse. For example, to reverse the tirst 10 ch
a file called TEST, use this command line:

i roverse teac 0

If the file had contained this:

! This: a0 fahe.

it will contain the following alter the program exceutes:

aracters of
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Obtaining the Current [File Position

You can determine the current position of cach file pointer by using these functions:

pos_type tellg( )
pus_type tellp( ); |

Here, pos_type is a type defined by ios thal is capable of holding the largest value that
cither function can return. You can use the values returned by tellg() and tellp{ } as
arguments Lo the following forms of seekg( ) and seekp(), respectively.

istream &seekg{pos_type pos);
astream &scekp(pos_type pos);

These functions allow you Lo save the current file location, perform other file
operations, and then reset the file location to its previcusly saved locaticn.

e g1 b R A 4 AR T P 7 e BT o £ e TR T T i AR

/0 Status

The C++ 1/ 0 system maintains status information about the outcome of each. 1/0
pperation. The current state of the 1/0 system is held in an object of type jostate,
which is an cnumeration defined by ios that includes the following members.

e g S R ST TN e, SRS IR R

Name Meaning
toszgoodbit  No error bits set
ios:enfbit 1 when end-of-file is encountered; 0 otherwise
S iosufailbit 1 when a (possibly) nonfatal 1/Q error has occ urred;

(} otherwise
5 of

ios:badbit 1 when a fatal 170 crror has occurred; () otherwise

There arc two ways in which you can obtain 1/ 0O status information. First, you can
call the rdstate( ) function. 1t has this prototype:

iostate rdstate();

{t returns the current status ot (he error fags. As you can probably guess from looking
at the preceding list of flags, rdstate( ) returns goodbit when no error has oceurred.
Otherwise, an error flag is turned on.
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The following program illustrates rdstate( ). Tt displays the contents of a text file.
It an ccror oecurs, the program reports it, using checkstatus().

finclade «lozlreaTs

binciude «fsiroam:

USing namsspace st:;
wvoid choeckstatua{ifarrean Sin) -

int rmain{icl darge, char *argvl]y

i
i arget =2 o
cnut =< tli=age: sEspiay <0 ilonsmexhnt;
Feiiiany: B
]
itatrean Iniargv 1]);
SELiny
cout << tilannct epen iapus fille.wnt:
o2 i o
char o
whilsi{ln.gel{cy) |
ifilin: coul <= o
Crlgowatatuz (i)
checkatarusiiry; 7/ check f£imal status
Imieidesins
{25 b Pt N
H

wOold checvwstatus (Listrosar &ind

{

TR W
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2lse iffD & los::Tailbit)

coul =< "Non-Fatal 17U errorin’;
glse if{i & ios::badbll)

cout << "Fatal T/0 trrorin';

This program will always repurt one "error.” Aller the while loop ends, the final call
to checkstatus( ) reports, as expected, that an EOF has been encountered. You might find
the checkstatus() function useful in programs that you write.

The other way that you can determine if an error has occurred is by using onc or
morce of these functions:

bool bad{ };
bool eofl( };
bool fail( );
bool good( );

The bad{( ) function returns true if badbit is set. The eof{ ) function was discussed
carlier. The fail(} returns true if failbit is set. The good(} funclion returns true if there
ave no errors, Otherwise, it returmns false.

Once an error has occurred, it may need to be cleared before your program continues.
lo do this, use Lhe clear( ) functipn, which has this prototype:

void clear(iostate flags—ios:peodbit);

If flags is goodbit (as it is by default), all error flags are cleared. Otherwise, set flags as
you desire.

Customized 1/0 and Files

fn Chapter 20 you learned how:to overload the insertion and extraction operators
relalive lo your own classes. In that chapter, only consote [/O was performed, but
because all C1 - streams arc tha same, you can use the same overloaded inserter or
extractor function to perform I/0 on the console or a file with no changes whatsoever.
As an example, the following program reworks the phone book example in Chapter 20
so that il slores a list on disk. The program is very simple: It allows you to add names
to the list or to display the list on the screen. [t uses custom inserters and extractors to
input and vutput the telephone numbers. You might find it interesting to enhance the
program so that it will find a specific number or delete unwanted numbers.
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¥incivde <iostreams
binclude «<fz*reams
#include zcsbrings
using parespacz std;

vluss phonehook |
char name[&C];
char arcaccce[4];
char prelix[4];

char oum[y];

public:
phonebook (i [ 3;
nhonebook (¢har *n. char *a, char *13, char =nm}
{
stropy (namc, nl;
stropy (areacods, ab;
strooyiprefix, ph;

Abvaooy tnam, g} g

Tiead oslream &operator<< (oztream katream, phonebook o) ;

tricad istream #operators>{islream &stream, phonebook &o):

/4 Displsy name and phone rumber.
astream &eperator<<(ostream &stroan, phonchoak o
{

Srroam << a.mame < "

stream << "(" << g.arpaccde =< ) ¢
stiream << oc.prefix << "-1;

slreamn << o,nun << "Yn";

relurn stream; // ust return $Sream

/4 Taput name ang talephone pumber .
izlream &opergloszs{istrean kiilzaam, paonebhonk &o)
{

cout <= "Frler name: *;

sELYzam >> ©.name;

conbk <9 "Eoter ares gode: v

TIAm =x 0. arescode;
cout << "Enter prefix: U;

SLreom > o.oprefix;

ChuL < "Enier nunbor: v
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strgdm =» O.mim;
cout << "A\n';

veturn slream;

int main{}
{
phonebook a;
char o©
tstream phiphone”, ios::in ios:sout | ios::appl:
if{Inb} {
cout << "Camnot open phone book file. wn™;
return 1;

for{isi {
da |
couts <= "1. Enter nurhersin®;

s

coul o 2. Display numbersin®;
cout =e "3, Quitin”;
n

coul. << "ynkntor a cholce: 7;

cin = o;
} whileto<' 2! || @»'3");
swiltcehic) |
case '1':
cin »= a:
cout <= "dEabry 1s: vy
cout << oa; /f show on screen
gh << 3; [/ wrile to digw
break;
case "Z':
onar wh;
pb.seekg (0, ios::beal;
whilelphb.eof{}) {
ph.getich);
ifiipk.ecti()) ~out << ohy

4

pb.clear{l: // resetl enl

mont << endl;
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nrealk;

TaSe '3t
Dh.cliose():
return Q;

- Notice that the overloaded <
. screen without any changes, Th
C+t's approach tn [/0,

< operator can be used to write

: i to a disk fi
s 1s one of the most e

important and useful features of




