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Topic: Fileinput/output

I. Streams
I1.  Access methods

111, C++style
* Input, output, random access
» Stream classes. ifstream, ofstream

IV. Cgyle
* The FILE datatype
* Opening files
» Writing to, reading text files
« Character input/output
» Random access
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A stream isinfinite

Interaction stream

. inputs 1

Environment = > Program
1
1

« Stored data occupies finite space

A user-controlled input loop may never
end

* |/O streams express interactive (non-
algorithmic) computations
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Theextractor and inserter
form expressions

e Thevaueof (cin >>inputl) iscin so it
may be followed by
>> input2

» Thevalue of (cout << inputl) is cout, SO

it may be followed by
<<" + " e

» The << (inserter) and >> (extractor)
operators are |eft_associative
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File access methods

1. Sequential
 Appropriatefor batch processing
« Kinds: (a) read; (b) write; (c) append
« |/Ofile stream objects (C++)
» The FILE datatype (C)
2. Random
* Appropriatefor transaction processing
* |ndex often used
* Requiresfixed-length records
* In database terminology, arecord islikea
gructure stored in afile
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Filel/Oin C++

« A file stream object is declared and used

 Standard classes defined in fstream.h:
ifstream, ofstream, descended from ios

* Member functions. open, close, eof

» Extractor and inserter work as with
console 1/O

* Random-access member functions are
seekp and seekg
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Reading 2 integersfrom afile (C++)

#include <iostream h>

#include <f stream.K

voi d main() C++ file stream library

int inputl,input2;
ifstreaminfile("ADDI NFlL. TXT",io0s::nocreate);
if (! infile.goQd()) openf”e
cout << "File found\ n";
el se .
{ Check file-open OK
cout << "Reading 2 integers fromfile”
ADDI NFI L. TXT." << endl;
infile > inputl >> input2;
infile.close(); \Readfile
int sum= inputl + input2;
cout << inputl << " + " << input2
<< " = " << sum << endl;

} [addinfil .cpp]
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Writingto afile
#i ncl ude <fstreamh>

voi d nain()
cout << "Enter 2 integers you wi sh to add:

int inputl,input2, sum

cin >> inputl >> input2;

sum = inputl + input?2;

of stream outfil e("FlI LEADD. OUT") ;

outfile << inputl << " + " << input2
<< " =" << sum << endl; .
outfile.close(); [fileadd.cpp]
1
Samplel/O:

Enter 2 integers you wish to add: 4 9
[Contents of FILEADD.OUT after programruns:] 4 + 9 = 13

2 waysto open afile

« Pass afile nameto file stream constructor:
ofstream fout(“testscor.txt”);

» Declare afile stream object and then use it to open
atext file:
ofstream fout;
fout.open(“testscor.txt”);

« Both the above examples declare afile stream
object, fout, and use it to open atext file,
testscor.txt

Both techniques work with either ofstream

or ifstream, with appropriate modifications

of type
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Reading afiletotheend

voi d main()

char fil_nn{80];
cout << "File nane: ";
cin>> fil_nm

ifstreaminfile(fil_nmios::nocreate);
if (! infile)

cerr << "File " << fil_nm<< " not found";
el se {

char 1ine[80]; .
while (! infile eof ()) {] Readdiskuntil file

infile getline(line, 79)1 pointer reaches
cout << |line << endl; { end of file
el

}

infile close();

} [echofile.cpp]
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Testing thefile-input operation

voi d mai n()

int count;
float score;
ifstreaminfile("Mscore.txt",ios:: nocreate);

if (! infile. bad())
{

count =0;
while(! infile.eof()) Output using file with contents
if (infile >> score) 89
93
cout << score << " " 80[ newling]

++count ; 89 93 80 count = 3

infile.close();
cout << "count =" << count << endl ;

} } [readscor .c&)pl]0
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Passfile stream objects by reference

voi d save(ofstream& fout, char* message);

void main()

of stream f out ("savenesg. txt");
save(fout, "Happy New Year");
fout.close();

}

voi d save(of stream& fout, char* nessage)
/1 Wites <message> to file <fout>.

fout << nessage << endl; [savemesg.cpp]

}

|Written to SAVEMESG.TXT: Happy New Year |
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Problem: transaction processing
« Example: amillion- -
customer credit database

 System must update your file record
when you make a purchase or payment

» System must tell vendor your credit
statusin real time

 Reading or writing a million-record
sequentia file would take too long
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Solution: random access

» Avoid reading or writing entire file

* Instead, read or write only one data
record at atime

» Use random access to peek at or to over-
write existing data in the middle of afile

« If dataisin chronologica or other order,
maintain an index that tells where to find
a customer’s record
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Random access uses
fixed-length items
 Each record (employee,

course-registration, etc.) is of
uniform size

¢ Program calculates disk location
of arecord, as (index - 1)~ record
Size, offset from beginning of file

Recowd - Racad 2 Fooac 3 Rooosdd
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How random access wor ks
* A pointer to aFILE structureis
programmer’ s handle to use for file
access
* A file pointer in the FILE structure stores
the disk location of the next access
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Opening arandom filein C++

class rand files
{ [randrandcpp]
public:
rand_files(char nni]) {
strcpy(nane, nnj;
file open(nanme,ios::in|lios::out); }
~rand_files() { file.close(); }
void create();
void sort();
void display();
private:
char nane[ 80] ;
fstreamfile;
int get_nun{int index);
voi d put_nun(i nt numint index);
voi d swap(i nt index_1,int index_2);

I
¢ The C++ library fstream.h defines classfstream
* Function open takes parameter ios::in | ios::out
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Using some random-access
I/O functions

voi d main() [randrand.cpp]

rand_rand_files rf("randrand. out");
int a=rf.get_num0), ~

b = rf.get_num(1); — Readvaluesa, b
rf.put_nun(a, 1);

fromlocations 0,1
rf-put_nun(b, 0); Mitethoseva]u%

back at locations 1,0

}

Equivalent:

int a=rf.get_num0);
rf.put_nunm(rf.get_num(1),0);
rf.put_nun(a, 1);
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Random read/writein C++

const int MAX_DIGI TS = 2;

int rand_files::get_nun(int index)
/1 Reads, returns int value at l|ocation <index>.
{

file. seekg((MAX_DI GI TS+1) * index);

int input;

file >> input;

return input;

}

void rand files::put_numint numint index)
/Il Wites <nun> to |ocation <index>.
{

file. seekp((MAX_DI Gl TS+1) * index);

) file << num [randrandnpp]

e The C++ library fstream.h provides fstream member
functions seekg for random read, seekp for random write
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Finding size of afile

voi d mai n() N
[filesize cpp]
cout << "File nane: "
char file_nane[40];
cin >> file_nane;
ifstreaminfile(file_nane,ios::nocreate);
i{f (infile)

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

cout << "Size of " << file_nane << ": "
<< infile.tellg() << endl;

infile.close();

Prompts for

el se name of file,

cout << "File " << file_nane ;displayssize.
<< " not found" << endl;
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Summary of C++ filel/O

e C++ library fstreamh defines stream
classes, whereas C library stdio.h defines
FILE type and global functions

« For input file, use ifstream for output use
ofstreany for random access use fstream

« A file stream object may replace cin or
cout without other changes

¢ Member functions: open, close, eof, seekg,
seekp
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Example of fileoutput in C

#i ncl ude <stdio. h>

Vol d i n(void) gy [foount.c]
{ choosesfile name

int i; .
Pointer to FILE \ Open to write
FILE *outfile = fopen("fcount.txt","w'");
for (i=1; i <=05; i++)
fprintf(outfile "%",i);
fprintf(outfile "\n");
fclose(outfile);
}
Contents offcount.txt after execution:1 2 3 4 5
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Factsabout file output in C

Formatted output acceptsfield widths, left/right
Spec, etc.

Opening afiletowriteerasesal old data
Itiswiseto get user permission to overwrite
exigting data

To appendto afile, replace "w" with"a":

FILE* fv = fopen(“Xx.txt”,”a”);

InDOS, printer port'sfilenameis"LPT1":
FILE* printer = fopen(“LPT1”,”w”);
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Fileinput with fscanf

voi d mai n(voi d) )
{ [read_int.c]
const char FILE_NAME[] = "read_int.txt";
int input;
FILE * infile = fopen(FILE_NAME, "r");
if (infile == NULL)
oper,)l printf("% nat—omma | Hd qﬂrgéif,{j,g(,&qqtput
S el se
file {

fscanf(infile "% ", & npREXd integer from disk
printf(" FOUM %\ n",input);

fclose(infile);

} ) Display it

* Likethe extractor <<, fscanf reads up to aspace
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Text fileinput with loop

#i ncl ude <stdio. h>
#define LINE_SZ 80

voi d nai n(voi d) Openfile
const char FILE NAME[ LIDNE SZ] = "fgreet.txt";
char line[LINE SZ];
FILE *infile = fopen('FI LE_NAME, "r");
if (tinfile)
fprintf(stderr,"File % not
found.\n", FI LE_NAME) ;

el se ____—Readfromfile
while (fgets(line LINE_SZ-1,infile) !'= NULL)
printf("9%",line);

fclose(infile); Output:
forest Hello
} [fgreetc] there! David Keil 2/03 24
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Using feof, fgetc, putchar
voi d nmai n(void)
{ [fgreet2.c]
const char FILE_NAME[40] = "fgreet.txt";
char ch;

FILE *infile = fopen(FILE_NAME, "r");

[...] )
while (feot{infile) Eillsf\gllhseg)]er atendof file
t ch = fgem)l;?eads one char from disk

put char (ch);
fclose(infile Displays char parameter

}
fputc(fp,ch) writes charchto file opened asfp.
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Text fileinput

* Standard type: FILE

* Open file with fopen as for outpui,
but use "r" instead of "w"

 Check for file not found

» fscanf ( pointer to FILE,

format string ,
input variable addresses ) ;

* gets(), fgets(), feof()
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Random filel/Oin C

* A fileis opened in read/write mode:
FI LE* pf;
pf = fopen(FI LE_NAME, "r b+") ;
e Use ordinary file read/write functions
after positioning file pointer

 Any text file may be read from or
written to with random access

» Random means arbitrary, not chancy
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Read or write 1 char by random access

char read_char (FI LE* pf,int index)
{

char input;

fseek(pf,in SEEK_SET) ;

i nput = fgetc(pMNReads, returnsindexth
return input; character in file

}

void wite_char(FILE* pf,int index,

char ch)
{
f seek(pf, i ndex,

K SET); .
f put c(ch, pf); Wﬂte_ﬂsc% to indexth
} location of file.
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Using random accessto swap
datainfile

voi d swap(FILE* pf,int index_1,int
i ndex_2)
/* Swaps values at locations index_1, index_2 */

{ ~7Read valuesin file into variables

char old_1 = read_char (pf,index_1),
old_2 = read_char(pf,{ndex_2);
wite_char (pf,old_2,index1);
write_char (pf,old_1,index_2);
} Sore old value from
index_1at index_2:
[fromfilesortg  COpy fromindex_2to index_1:
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How to position the file pointer

« Function fseek positions file pointer prior
tofileread or write

* Note: afile pointer is not a pointer to
FILE!

« Second parameter to fseek specifies offset
in bytes

e As3rd parameter, constant SEEK_SET

offsets seek from the beginning of file:
f seek(pf, index, SEEK SET);

» To offset from end of file use SEEK_END
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How largeisour file?
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FILE* pf = fopen(FlILE_NAVE, "rb+");

fseek(pf, 0, SEEK END);

printf(“% is % bytes long\n",
FILE_NANE, ftell (pf));

[seefilesort.c]

» Tofind filelength, position file pointer at
end using fseek, SEEK_END

» Then call ftell, which returns current offset
from beginning of file
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Summary of text filel/Oin C
 Usesstandard toolsdeclaredin stdio.h
e FILE *pf;
declares file-handle pointer variable;
programmer choosesits name (e.g., pf)
« pf = fopen("X TXT", "W');
opensfiletowrite, “r" =read, “a’ = append
» Standard functions: fprintf, fscanf, fgets, feof
» Good practice: check for file-not-found before
reading or writing
» Random access permits efficient transaction
processing
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Problems:

1. Write a program that reads afile of
int into an array

2. Write a program that prompts for an
ID number, searches an unsorted text
filefor that ID, and tells where the ID
was found.

Example:
[IDS.TXT:]
22 41 82 76 55 147
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Functions, defined types, and files
Function callb—————int ave = average(5,2);
Function prototype———int average(int, int);
Function definitioa-'/i nt average(int a,int b)

{ return (a+h) / 2; }

Enumeramed-type enum di vi si ons {Day, Eveni ng};
definition
Enumerated-type divisions div = Day;

variable declaration
Structure type definition

Structure variable _ .
o courses CSII = {252, Day};
initidization —__

Function prototype With/ int course_| D(courses c);
structure parameter

Statements to open afile””

—struct courses
{int ID, divisions div; };

FILE* pf = fopen(“x.txt”,”r"); (O
ifstream fin(“enp.txt”); (C++)
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Problem
* Your customer brings atext file that contains the
names of people who' ve entered a contest to guess
the number of beansin ajar, and their guesses,
followed by the correct number of beansin the jar.
o Samplefile:
Bob 600
Sue 500
400
» Write aprogram that reads the datain this text file
and displays the name of the person with the best
guess.

» Sample output for the above file: Sue
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