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XpnoipornTta

e Meyaloc oykoc dedopevwV
e AnoBnkeuon PeTa 1o opfnoipo Tou HY

e AsuTepelouaa Pvnun

e 'Eva anAo apyeio "Lecture_4"

IFI
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Apxeia

e H C++ BAE1Tel KABE apyeio oav pia ogipd atrd bytes
- KaBe apxeio «kAciver» pe end-of-file marker

e MTtropouUpe va avoicouue Eva apxeio yia didBaocua, €iTe yia
Ypayipo

e TO Avolyud TOU ApXEIOU CUVETTAYETAI TNV ETTIOTPOPN EVOC
Ociktn o€ FILE structure
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Streams

e 2E€IPIAKN ENIKOIVWVIC

e Movodpopun npoonelaon

e AIGKpION O€ output KAl input stream.
e "Ccin«, NANKTPOAOYIO

e "cout«, 0Bovn

) i
w9 [Mpoypappartiopog



e Ta "cin" kai "cout" sival instances Kanolwv
(stream) objects.

e Header file "fstream".

e #include<fstream>
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Creating Streams

e AnAwon peTaBANTwV
e ifstream in_stream;
e ofstream out_stream;

e Eival petafAnTec nou deixvouv GTO ApXEio
(pointers).

e To "in_streaml = in_stream?2" dev avTiypapel
Ta Apxeia.
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Connecting and Disconnecting Streams to Files

Connects ifstream "in_stream" to the file "Lecture_4":
in_stream.open("Lecture_4.txt");
This connects "in_stream" to the beginning of "Lecture_4".

Connects the ofstream "out_stream" to the file "Lecture_4":
out_stream.open("Lecture_4.txt"),

<_____>{pmgm} (program)

out_stream

in_stream
IFI lil lll [

Although this connects "out_stream" to "Lecture_4", it also deletes the
previous contents of the file, ready for new input.

B
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1// basic file operations [file example.txt]
2 #include <iostream> Writing this to a file.
3 #include <fstream>
4using namespace std;
5
6int main () {
7 ofstream myfile;
8 myfile.open ("example.txt");
9 myfile << "Writing this to a file.\n";
10 myfile.close();
11 return O;
12}

e
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int main()
—{
char str[10];

/ /Creates an instance of ofstream, and opens example.txt
ofstream a_file ( "example.txt" );

// Outputs to example.txt through a_file
a_file<<"This text will now be inside of example.txt";
/| Close the file stream explicitly

a_file.close();

/ /Opens for reading the file

ifstream b_file ( "example.txt" ),

/ /Reads one string from the file

b_file>> str;

/ /Should output ‘This'

cout<< str <<"\n";

b_file.close();
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Include files

e #include <ifstream>

e Library to specifically deal with input of text files.
Does not deal with output.

e #include <ofstream>

e Library to specifically deal with output of text files.
Does not deal with input.

e #include <fstream>
e Library to deal with BOTH input and output.

) i
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Alaxeipnon CPAAHaTwv

H kAnon in_stream.fail(); eniotpegpel True av n nponyoupevn
evepyela otnyv "in_stream" nrav avenituxnc (n.x.
npoonadnoape va avoiéoupe avunapkTo apxeio yia avayvwon)

int main() {

ifstream in_stream;
in_stream.open("Lecture_4");
if (in_stream.fail())

{

cout << "Sorry, the file couldn't be opened!\n";
exit(1);

BT
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intmain () {
ofstream myfile;
myfile.open ("example.txt");
if(myfile.is_open())

{
myfile << "Hello world! " << endl;
myfile.close();

}

else

cout << "Can't open the file!" << end];
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jos::in Open for input operations.
jos::out Open for output operations.

jos::binary Open in binary mode.

Set the initial position at the end of the file.
jos::ate If this flag is not set to any value, the initial
position is the beginning of the file.

All output operations are performed at the end
of the file, appending the content to the

jos::app current content of the file. This flag can only
be used in streams open for output-only
operations.

If the file opened for output operations
jos::trunc already existed before, its previous content is
deleted and replaced by the new one.
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File open modes

mode description starts..
r rb open for reading beginning
I qpen for writing (creates file if it doesn't exist). Deletes content and overwrites the o
file.
a |ab open for appending (creates file if it doesn't exist) end
r+ rb+ r+b open for reading and writing beginning
w+ wb+ w+b open for reading and writing. Deletes content and overwrites the file. beginning
a+ ab+ a+b open for reading and writing (append if file exists) end

MpoypaupaTIoNOg



File open modes

ofstream myfile;
myfile.open ("example.bin", ios::out | ios::app | ios::binary);

class default mode parameter
ofstream jos::out
ifstream jos::in
fstream jos::in | ios::out

ofstream myfile ("example.bin", ios::out | ios::app | ios::binary);
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KAgioipo ApXeiwv

e Ot avoiyel, TTPETTEI VA KAEIVEI
— To TTpOypaPUa OEV TTPETTEI VA APNVEI AVOIXTA apXEia
® UTTOPEI va PNV ITELACOUV OAEG OI QANAYEG O0aG
e duOYEPQivel N TTpOoBacn o€ autd atrd GAAa TTpoypAuuaTa
e close()
— KAgivel TO apyeio
- EmoTtpepel 0 av gival emTuxnS Kal EOF d1agopeTIKA

— [iveTal auTOuaTA PE TO TEAOG TOU TTPOYPAUMATOG
e Eival KaAn TTPaKTIKN va Yiveral armo ToV TTPOYPAUUATIOTN

myfile.close();

.
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Text files - Output

1// writing on a text file [file example.txt]

2 #include <iostream> This is a line.

3 #include <fstream> This is another line.
4 using namespace std;

5

6int main () {
7 ofstream myfile ("example.txt");
8 if (myfile.is_open())
9 {
10 myfile << "Thisis a line.\n";
11 myfile << "This is another line.\n";
12 myfile.close();
13 }
14 else cout << "Unable to open file";
15 return O;
16}
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Text files - Input

1// reading a text file This is a line.
2 #include <iostream> This is another line.
3 #include <fstream>
4 #include <string>
5using namespace std;
6
7Zint main () {
8 string line;
9 ifstream myfile ("example.txt");
10 if (myfile.is_open())

11 {
12 while ( myfile.good() )
13 {

14  getline (myfile,line);
15 cout << line << endl;

16 }

17 myfile.close();

18 }

19

20 else cout << "Unable to open file";
21

22 return 0;

23}
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TEAOC NPOONEAAONC

e The boolean expression
e in_stream.eof() will now evaluate to True.

EOF [FALSE] ™, (Proguam) EQF [FALSE| ", (Prgram) EOF [ TRUE | ™ (Progrm)

chfd ] ch(] A

in _stream
”l ] .E. |n| ldl‘ 4 ot

in stream

SRR NE

in stream

] lEl |E| lnl ] ] 1 [

i3l
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Character Input and Output

e "get(...)"

e This function takes a single argument of type
"char".

e in_stream.get(ch) :
- the variable "ch" is assigned the value "'4"™, and

- the ifstream "in_stream" is re-positioned so as to be
ready to input the next character in the file.

{ PIOZ A

ch(747]

in strean

l.ll 1 1 IFI lil lll[
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Character Input and Output

e "put(...)"
e This function takes a single argument of type
"char". We can input or write single characters to a

file opened via an ofstream using the member
function "put(...)".
e out_stream.put('4’); changes the state to:

{ DIOgTanL)

out_stream
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e AvTiypapn Tou "Lecture_4" o 060vn kal oTo

apxeio "Copy_of _4".

int main() {

char character;

ifstream in_stream;

ofstream out_stream;
in_stream.open("Lecture_4");
out_stream.open("Copy_of 4"),
in_stream.get(character);

& Npoypappanopcs

while (lin_stream.eof())

{
cout << character;
out_stream.put(character);
in_stream.get(character);
h

out_stream.close();
in_stream.close();
return O;

h



State flags

bad()

Returns true if a reading or writing operation fails. For example in the
case that we try to write to a file that is not open for writing or if the
device where we try to write has no space left.

fail()

Returns true in the same cases as bad(), but also in the case that a
format error happens, like when an alphabetical character is extracted
when we are trying to read an integer number.

eof()

Returns true if a file open for reading has reached the end.

good()

It is the most generic state flag: it returns false in the same cases in
which calling any of the previous functions would return true.
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MapApETPOI OE CUVAPTNOEIC

int main() void copy_to(ifstream& in,

{ ofstream& out)
ifstream in_stream; {
ofstream out_stream; char character;
in_stream.open("Lecture_4"); in.get(character);
out_stream.open("Copy_of_4"); while (lin.eof())
copy_to(in_stream, {
out_stream); cout << character;
out_stream.close(); out.put(character);
in_stream.close(); in.get(character);
return 0; e

h }
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Tuxaia npoongAaon
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TpExouoa Ocon

Mia atro TIC TTANPO@OPIEC TTOU dlaTnEOoUVTAl OTIC OOUEC TUTTOU
FILE yia kGBe apxeio ival n TpExouca B€on
gyypapnc/avayvwaong

Ot1av KAvoupe eyypagn KEINEVOU O€ Eva ApXEIo N eyypagn
YiVETQI OTNV TpEXOUOO BEon YECO OTO APXEIO.

Ot1av KAvoupe avayvwaon KEIMEVOU N avAyvwaon Yivetal atro
TNV TPEXOUOO BEon OTO apXeio.

H 1pExouca BEon augdvel avaloya Pe TOUC XOPAKTAPES TTOU
Exoupue ypayel n dilaBaocel

H 1pExouca BEon OTav TTPWTOAVOIEOUNE Eva ApPXEIO ECAPTATAI
atrd T0 mode oTnv fopen

MTTopoUuE va aAAAEOUNE TNV TPEXOUOA BEOoN YE TNV
ouvaptnon fseek (avaAuTika PETA)

& MpoypapuaTiopoe



BAOIKEG EVTOAEG

e fseek() Sets the position to a desired point in the
file
e ftell() Gives the current position in the file

e rewind() Sets the position to the beginning of the
file

) i
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get and put stream pointers

e ifstream, like istream, has a pointer known as
the get pointer that points to the element to be read
in the next input operation

e ofstream, like ostream, has a pointer known as
the put pointer that points to the location where the
next element has to be written.

e Finally, fstream, inherits both, the get and the put
pointers, from iostream (which is itself derived from
both istream andostream).

e These internal stream pointers that point to the
reading or writing locations within a stream can be
manipulated using the following member functions:

«;{ MPOYPAUUOTIONOC



tellg() and tellp()

e These two member functions have no parameters
and return a value of the member type pos_type,
which is an integer data type representing the
current position of the get stream pointer (in the
case of tellg) or the put stream pointer (in the case
of tellp).

w9 [lpoypappatiopodg



seekg() and seekp()

e These functions allow us to change the position of
the get and put stream pointers. Both functions are
overloaded with two different prototypes. The first
prototype is:
seekg ( position );
seekp ( position );

Using this prototype the stream pointer is changed
to the absolute position position (counting from the
beginning of the file). The type for this parameter
is the same as the one returned by

functions tellg and tellp: the member

type pos_type, which is an integer value.

w9 [poypauuaTiopdg



1// obtaining file size
2 #include <iostream>
3 #include <fstream>
4 using namespace std;

5

6int main () {

7
8
9
10
11
12
13

long begin,end;

ifstream myfile ("example.txt");

begin = myfile.tellg();

myfile.seekg (0, ios::end);

end = myfile.tellg();

myfile.close();

cout << "sizeis: " << (end-begin) << "

14 bytes.\n";
15

return O;

& Npoypappanopcs

size is: 40 bytes.
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e File streams include two member functions
specifically designed to input and output binary
data sequentially: write and read. The first one
(write) is @ member function of ostream inherited
by ofstream. And read is a member function
of istream that is inherited by ifstream. Objects
of class fstream have both members. Their
prototypes are:

write ( memory_block, size );
read ( memory_block, size );

Bl ,
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1// reading a complete binary file the complete file content is
2 #include <iostream> in memory
3 #include <fstream>
4 using namespace std;
5
6ifstream::pos_type size;
7 char * memblock;
8
9int main () {
10 ifstream file ("example.bin", ios::in|ios::binary | ios::ate);
11 if (file.is_open())
12 {
13 size = file.tellg();
14 memblock = new char [size];
15 file.seekg (0, ios::beg);
16 file.read (memblock, size);
17 file.close();

18

19 cout << "the complete file content is in memory";
20

21 delete[] memblock;

}

else cout << "Unable to open file";
return 0;
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Avolyua Apxeiwv

e FILE *fp;
— Anuioupyei evav FILE pointer pe ovoua fp
e FILE *fopen(const char *fname, const char *mode);
- AuUo opiopara:
e filename: 10 6voua Tou apxeiou TTou Ba aAvoiceEl
e mode: KabBopilel av 1o apxeio avoixTei yia didBacua n
ypayiyo
- H fopen emoTtpé@el Evav FILE pointer oto apxeio
® 2 & TTEQITITWAN atroTu)Xiag emmioTpePel NULL

FILE *fopen(const char *path, const char *mode) ;

©
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TeAoc npoonelaong

e OI oUVApPTNOEIC avayvwong ENICTPEPOUV EOF, I (FILE *)
NULL, OTaVv (pTACOUV OTO TEAOC TOU apPXEIOU

e H ouvapTnon:
int feof ( FILE * stream ) ;

e cnioTpepel 0 yia TENOC apxeiou kal dlapopeTika (10),
aliwg, T1.x.

while (!'feof (ifp))
{
if (fscanf(ifp, "%s %d", username, &score) != 2)
break;
fprintf (ofp, "%s %d", username, score+l0);
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Avixveuon A\abwv

if ((output file = fopen ("output file", "w")) == (FILE *) NULL)

fprintf (stderr, "Cannot open file.\n");
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Anuioupyia apxeiou KEIPEVOU

main( )

{
FILE *fp;
int index;

fp = fopen (“mytestfile.txt”,"w"); /* open for writing */

for (index = 1;index <= 10;index++)
fprintf (fp, "Line number %d\n", index);

fclose(fp); /* close the file before ending program */

W& MpoypappaTIoNoS



Avayvwaon kal NpoPoAn apxeiou KEIUEVOU

int main( )

{
FILE *funny;

int c;

funny = fopen("file2read. txt","r");

if (funny == NULL)

{
printf ("File doesn’t exist\n");
return 1;

}

do

c = getc(funny), /* get a character from the file */
putchar(c); /* display it on the monitor */

} while (¢ '= EOF); /* until EOF */

fclose (funny) ;
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AvTIypaPn apxeiou o€ aAAo

void filecopy (FILE *ifp, FILE *ofp)
{

int c;
while ((c = getc(ifp)) !'= EOF)
putc(c, ofp);

FILE *ifp = fopen(“input.txt”,”r”);
FILE *ofp = fopen(Toutput.txt”,"w");

filecopy(ifp, ofp);

fclose(ifp);
fclose(ofp);

B ,
"9 Mpoypappariopdg




Append a file

#include <stdio.h>

int main()

{
FILE *fp file = fopen("file.txt","a");
fprintf(fp,"%s","This is just an example :)");
[*append some text*/
fclose(fp);
return 0;

ff%‘éfg
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[Tapddeiypa — avayvwaon AECEWVY
urrobérel mwe 1 ypauun <999 chars

void somefunction(char *file)

{
FILE *fp;

char s[1000];

If ((fp = fopen(file, "r")) == NULL)

{
printf(“Can not open the file %s\n” file);
return;

}

while (fscanf(fp,”%s”,s) = EOF)

{
printf(“%s”,s);

}

fclose(fp);

PR
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Avayvwon/Eyypaen byte npoc byte

e fgetc (avrioroixn tn¢ getchar)
- AlaBadel Evav XapakTipa atro apxeio
— Opiopua: FILE pointer
- fgetc( stdin ) iIc0dUvauo pe getchar()
e fputc (avrioroixn tn¢ putchar)
—- [papel Evav XapakTnpa o€ apxeEio
— Opiopa: FILE pointer kal €vag XapaKTAPAG yia va YPOPEi
- fputc('a’, stdout ) Icoduvapo pe putchar('a’)

-
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Avayvwan/Eyypagn ypapun npog ypapn

e fgets

— AlaBadel hia ypapun atro Eva apxeio

— char *fgets(char *line, int maxline, FILE *fp)
e fputs

—- [pagel pia ypauun o€ Eva apxeio

— Int fputs(char *line, FILE *fp)

.
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Moppwpevn (formated) avayvwon/syypadpn

e fscanf / fprintf
—- looduvapuec Twv scanf kai printf yia apxeia

©
.
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EOF pitfall

A common mistake when using fgetc, getc, or getchar is to assign the result to a
variable of type char before comparing it to EOF. The following code fragments
exhibit this mistake, and then show the correct approach (using type int):

Mistake Correction

char c; int c;

while ((c = getchar()) != EOF) while ((c = getchar()) != EOF)
putchar(c); putchar(c);

e 20yxnon Tou EOF pe evav atrd Toug 256 XapaKTNPES
* ANiwg: check feof and ferror after getchar returns EOF.

P
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http://en.wikipedia.org/wiki/Feof
http://en.wikipedia.org/w/index.php?title=Ferror&action=edit&redlink=1

Standard file pointers in UNIX

FILE *stdin, *stdout, *stderr;

e automatically open to all C programs

e since these files are already open, there is no
need to use fopen on them
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Tpia E10IkN¢ Xpnonc Apxeia

e [0 A&ITOUPYIKO CUCTNUA, ME TO TTOU APXilel va TPEXEI
TO TTPOYPAMMA, aVOoiyel Tpia apxeia Kal opifel TOUG
OeikTeC stdin, stdout, stderr va dgixvouv OTIC
avTioTolxeg dopec FILE. Kavovika :

- stdin: avrioToixei oto TTANKTPOAOYI0! OTI KOUWTTI TTATIETAI
Oewpeital o011 diaBadleTal atro Eva apxEio

- stdout: avtioToixei otnv 066vn pag. OT11 eyypAPeTE O€ AUTO
TO APXEIO EKTUTTWVETAI OTAV 080VN

- stderr: avrioToixei eTiong otnv 000vn yac. XpnoIUOTTOIEITE
yia gnvouarta AdBouc.

-
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AvadieuBuvaon (redirection) oto Unix

e Mtropoupe va (NTACOUNE ATTO TO AEITOUPYIKO va
avakareuBuvel Ta stdin, stdout, stderr ye apxeia
OTO QiOKO:

- a.out < someinputfile

e To stdin dgv €ival TTAEOV TO TTANKTPOAOYIO, AAAG TO
apxeio somefile

- a.out > someoutputfile

e To stdout dev gival TTAéov N 086vn aAAd To
someoutputfile

- a.out < inputfile > outputfile
- a.out < inputfile > outputfile >& errfile

(S
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[Mapadeyua

#include <stdio.h>

int main()
{
int i;
FILE *fp;
if ((fp = fopen("myfirstfile.txt", "w")) == NULL)
{
printf("Could not open file.\n");
return O;
} Lets write something here.
o0 0 O
: : _ 1, 1, 1
fprintf(fp, "Lets write something here.\n"); 2, 4, 8
for (1= 0; i < 10; ++i) 3, 9 27
fprintf(fp, “%5d, %5d, %5d\n“,i,i*,i5ii);| | & 2 125
6, 36, 216
fclose(fp); 7, 49, 343
// Check out the contents of the file myfirstfile.txt g' g;" ;;:
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31 1

#include <stdio.h>

int main ()

int account = 1;
char name[ 30 1;
double balance;

FILE *cfPtr; /* cfPtr = clients.dat file pointer */

if ( ( c£fPtr = fopren( "clients.dat", "w" ) ) == NULL )
printf( "File could not be opened\n" );

else {

printf( "Enter the account, name, and balance.\n" );
printf( "Enter EOF to end input.\n" );

printf( "? " ),

scanf( "%d%$s%$1lf", &account, name, &balance )

while (account > 0) {
fprintf( cfPtr, "%d %s %.2f\n",
account, name, balance );
printf( "? " );
scanf( "%d%$s%1lf", &account, name, &balance );

fclose( cfPtr );

return O;




H BiBAI0Brikn Eic6d0ou/EE¢6d0u

e 2710 stdio.h

— AnAwvetal o TUTToG dedopEvwy FILE (ue typedef) pe OAeg TIg

TTANPOQOPIEC TTOU XpelalovTal yia TTPOCTTEAACN TOU apXEioU ATTO TIC
QVTIOTOIXEC OUVAPTNOEIC

—- OpiCovTal 3 apxeia

e stdin, stdout, stderr (Ba doupe TTOIO €ival auTA O€ Aiyo)
— OpiCovTal ol TINEC TWV OTABEPWV

e NULL

e EOF (End Of File)
— AnAwvovTal ouvapTAOCEIC TTPOCTTEAACNG APXEIWV
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fread() / fwrite()

e size t fread(void *ptr, size t
size of elements, size t
number of elements, FILE *a file);

e size t fwrite(const void *ptr, size t
size of elements, size t
number of elements, FILE *a file);

Mrropei va xpnoiuortroinOei yia kabe usraBAnrn
(aKOuN KAl yia armrA&EC ) OTATIKEC UE XPHON ToU &)

&
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AuadIKa apxeia

o fwrite

—  «YPA@EI» OEOOMPEVA ATTO HIA TTEPIOXN MVAMNG O€ EVa ApPXEio
e [lapadeiyua:

fwrite( &number, sizeof(int), 1, myPtr);

- &number — trepioxn pvNUNG (d€IKTNG)

— sizeof(int ) — yEyeBOG QVTIKEINEVWV

— 1 —ap1Buocg avtikelyéEvwy (1 yia atrAéc ueTaBANTEQ)

- myPtr — apxeio yia yetagopa
e fread

— «O1a0Badler» dedopéva aTTo £€va ApPXEIo o€ YIa TTEPIOXT MVAMNG

fread( &client, sizeof (int), 1, myPtr );
— Mrtropei va «diaBdaoel» oAOKANPO ToV TTivaka

&9 Npoypappariopsg



MeTaKivnon Tou OEIKTN apXEIOU

e fseek
— [1&el TO OEiKTN O€ PIa OUYKEKPIMEVN BEaN
- fseek( pointer, offset, symbolic_constant );
e pointer — file pointer
e offset — B€on file pointer (0O n apxr) Tou apxeiou)
e symbolic_constant — kaBopilcl atrd TToU apXioupe
Va UETPAME
- SEEK_SET — apxn apxeiou
- SEEK_CUR — 1péxouca 6¢on
— SEEK_END - 1€A0G apxeiou
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Mapadeiyua

FILE *fp; fp=fopen("c:\\test.bin", "wb");

char x[10]="ABCDEFGHIJ";

fwrite(x, sizeof(x[0]), sizeof(x)/sizeof(x[0]), fp);
fclose(fp);
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Mapadeiyua

int main(void)

{

FILE *fp; size_t count;

const char *str = "hello\n";

fp = fopen("sample.txt", "w");

if(fp == NULL)

{
perror("failed to open sample.txt");
return EXIT_FAILURE;

}

count = fwrite(str, 1, strlen(str), fp);

printf("Wrote %d bytes. fclose(fp) %s.\n", count, fclose(fp) == 0?
"succeeded" : "failed");

return EXIT_SUCCESS;
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3 #include <stdio.h>

4

5 struct clientData {

6 int acctNum;

7 char lastName[ 15 ];

8 char firstName[ 10 ];

9 double balance;

10 }’ |
11

12 int main ()

13 {

14 int 1i;

15 struct clientData blankClient = { O, "", """, 0.0 };
16 FILE *cfPtr;

17

18 if ( ( cfPtr = fopen( "credit.dat", "w" ) ) == NULL )
19 printf( "File could not be opened.\n" );

20 else {

21

22 for (1 =1; i <= 100; i++ )

23 fwrite( &blankClient,

24 sizeof ( struct clientData ), 1, cfPtr ),
25

26 fclose( cfPtr );

27 } ————————————
28

29 return 0;
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#include <stdio.h>

scanf( "%d",

fclose( cfPtr );

return O;

struct clientData { 33
int acctNum; 34
char lastName[ 15 ]; 35
char firstName[ 10 ]; 36
double balance; 37
}; 38
39
int main ()
{
FILE *cfPtr;
struct clientData client = { O, "", "", 0.0 };
if ( ( cfPtr = fopen( "credit.dat", "r+" ) ) == NULL )
printf( "File could not be opened.\n" );
else {
printf( "Enter account number
(1 to 100, 0 to end input )\n? " );
scanf( "%d", &client.acctNum );
while ( client.acctNum '= 0 ) {
printf( "Enter lastname, firstname, balance\n? " );

fscanf( stdin, "%s%s%1lf", client.lastName,

client.firstName, &client.balance );

fseek( cfPtr, ( client.acctNum - 1 ) *

sizeof ( struct clientData ), SEEK SET );
fwrite( &client, sizeof( struct clientData ),

cfPtr );
printf( "Enter account number\n? " );

&client.acctNum ) ;
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