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Today’s Topics

» File Concepts
= File Functions
e Translating Flowchart to C Code
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Concept of a file

« Afile is an external data.
= [t is usually stored in secondary storages —eg. hard disk
* Why file?
— the contents of primary memory are lost when the computer is
shut down.

— to store the data in a permanent form, we use files.

= Anything in the secondary storage are treated as files —eg.
Application programs, Microsoft Word documents, C source
codes etc.

= Types of file: text files and binary files
— Text files —the contents are human-readable.
— Binary files —the contents are computer-readable.
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Concept of a file

Text file example —prog1l.c (a ¢ source code)

F* Thia program uses defimed, wewors, and liters] conscant
Uraitteno by
Date!:

vy

#¥include <=cdio.h:-

Binclude <conio.hr

¥define o ‘m'
Wdefine E 'e!

1Nt WA1n o

1 evenD = O;
ZONAT 1nc even: = 3!

AT Stetemancs T
printt (friceicin', A, E| 2
priotf (":3idi3gd\o":
evand, avand):
printf (Trididdzidie™, 1. 3, §|:

gecehi)
re=turn O;
* end of mailn 7/
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Concept of a file

Binary file example - winword.exe (program file for Microsoft Word)
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Concept of a file

« A file has a name and contents
= The name is used as a reference to the file.
« [t has two forms

— external or physical name.

— internal name

e External name
— the actual name in the secondary storage
you may see it using the Window explorer —
— e.g winword.exe, documentl.doc, etc.

e |nternal name

— The reference name that is used inside a program —which is ran in
the main memory

— InC, itis actually a variable.
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Concept of a file

Internal vs. external file names

#include =stdio h>

int main {void)

[
FILE

mpe;

= fopen("TEMPS DAT", "w");

Main memory

* main *

TEMPS.IDXAT
Physical File

Secondary storage

External
File Mame
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Concept of a file

We use a file for three purposes:
reading data from it

— writing or printing data into it
reading and writing data from/into it
These are called file modes

A file that is used for reading is called an input file (or data file)
A file that is used for writing is called an output file

We cannot read data from an output file.
We cannot write data into an input file

Solution: set the file to read and write mode. Unfortunately, this topic is not
covered.
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Concept of a file

= To use a file, four things are usually done:
— create an internal name of the file
— open the file
— use the file: reading or writing
— close the file

e Creating an internal name
Creating an internal name means declaring a variable for the
file - using pointer data type, FILE

- edg
FILE * fpTenp; Terms we are going to use:
Internal file name => file variable
-  f pTerrp is called file variable External file name => file name

eg. fpTemp => the file variable
“TEMPS.DAT” => the file name
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Concept of a file

e Opening a file
— It doesn’t mean opening the contents of the file
— Itonly creates a “channel” between the internal variable and
the external file.
—  This channel provides a medium for transferring data from the
secondary storage to the program.

e Using a file
— Using a file : for reading or printing.
—  Afile must be opened before it is used.

e Closing a file

—  When a file is not used anymore —eg. you don’t want to read or
print anymore —it must be closed.

— Closing a file means breaking the “channel”
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Concept of a file

The concepts The C codes

1. Declaring a
file variable

#i ncl ude<st di 0. h>
voi d mai n(voi d)

- FILE *fpTenps; // step 1

" Main memory int data;
2. Opening afi“ 4. Closing the file => - fpTenps = fopen("TEMPS. DAT", "r");
building a “channel " breaking the channel

3. Using the file, eg. “
reading data from it “

— fscanf (f pTenps, "%d", &at a) ;//step 3

TEMPS.DAT
Physical File

fclose(fpTenps); //step 4

Secondary storage
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File functions

« <stdio.h> library contains several input/output functions. The
categories are as below.

File
Open/Close

= This lecture discusses only the first two.
Formatted
Input/Output

= File functions that you are going to learn are:

Character
Input/Output

f open()

fclose() ,
Fprintf() vormen
fscanf ()
feof ()

Line
Input/Output

Block
Input/Output

File
Positioning

System
File Operations

File
Status
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f open function

= It is used for preparing a file to be used.

« [t doesn’t mean open the contents of a file. It is only open a
“channel” from the program to the file.

* Syntax:
file_variable = fopen(“filenane”, “file_node”);

The fil e_vari abl e must be declared as FILE * data type.
Example:

FI LE *f pTenps;
fpTenps = fopen(“ TEWPS. DAT", “r”);
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f open function

= File mode tells the program how you intend to use the file —for
reading or writing or both.

File mode Meaning

r Open file for reading => an input file
« If file exists, the file marker is positioned at beginning.
« If file doesn’t exist errors returned.

W Open file for writing => an output file
« If file exists, it is emptied.
« If file doesn’t, it is created.

a Open file for appending = > an output file
« If file exists, the file marker is positioned at end of file.
« If file doesn’t exist, it is created.
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file modes

Mode Mode

Open new file

Open existing file
for writing

for reading

File marker positioned
at beginning of file

File marker positioned
at beginning of file

(a) Read mode (b) Write mode
Mode

Open existing file
for writing or create
new file

[ o] |

ile marker positioned
at end of file

(c) Append mode
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f cl ose function

* |tis used to close a file when it is no longer needed.

* Closing a file means breaking the “channel” - no more reading or
writing operation can be performed to the file.

* Syntax:
fopen(file_variable);

Example:

fcl ose(fpTenps);
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fprintf function

o fprintf issameasprintf, exceptit printsinto a file

= It can only be used after the file has been opened.

* Syntax:
printf("format string”,value_list);
fprintf(file_variable "format string”, value_list);

Example:

fprintf( fpTenps, “%”, nunber);
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f scanf function

» fscanf issame asscanf, except it reads from a file

« [t can only be used after the file has been opened.

* Syntax:
scanf("format string”,address_list);
fscanf(file_variable "format string”, address_li st);

Example:

fscanf( fpTenps,”%l”, &nunber);
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f eof function

* |tis used to test whether the file marker has reached the end of file
(EOF)

e This function returns a non-zero value if the file marker has reached
the EOF, otherwise it returns 0 —means the EOF has not been

reached.

* Syntax:
feof (file_variable);

Example: The following statement tells the program to keep reading more number if
the EOF has not been reached.

while ( feof (fpTenps)!= 0)

{
fscanf (fpTenps, "%d”, &nunber);

}

Last Updated: September 2005 Slide 19

Chapter 7: Text Files| sCP1103 Teknik Pengaturcaraan C | Jumail, FSKSM, UTM, 2005 |

Standard files

= In C, the concept of files is not limited to secondary storage
files.

* Any input and output devices —as shown below - may be

treated as files.
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Standard files

= In C, the concept of files is not limited to secondary storage files.

* Any input and output devices —as shown below - may also be treated
as files.

&

A\
Keyboard

= Monitor, keyboard and printer are called standard files
= Files that are created using FILE type are called user files
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Standard files

e There are three standard file variables in C - st di n, st dout and
stderr

stderr

—
(T
buffered stream\

Memory

buffered stream

e stdinislinked to the primary input device —usually the keyboard.
¢ stdout and stderr are linked to the primary output device —
usually the monitor
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Standard files

= We may use the standard file variables without declaring or opening
them.

= They are automatically declared and opened in <stdio.h>

« In the following example, the input is read from the standard input —
keyboard- and the output goes to the standard output - screen.

#i ncl ude<st di 0. h>

voi d mai n(voi d)

{ i nt nunber;
fscanf(stdin,”%l”, &nnunber);
fprintf(stdio,“%l”, number);

}
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Translating Flowchart to C Code

Without file: With file:

Reading three numbers from Reading three numbers from
the keyboard and then prints a file and then prints

their average onto the screen their average

START

‘ Open file "TEMPS.DAT" ‘

START

for reading as
fpTemps

Read from
fpTemps

A

avrg = (a+bc)l 3 ‘

Close fpTemps ‘

:

avrg = (atb+c)/ 3
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Translating Flowchart to C Code

Reading three numbers from
a file and then prints
their average onto the screen

- #i ncl ude<st di 0. h>
START

voi d mai n(voi d)

Open file "TEMPS.DAT " for
reading as
fpTemps

FILE *fpTenps;
int a, b, c;
float avrg;

Read from
fpTemps

fpTenps = fopen(" TEMPS. DAT", "r");

™A fscanf (f pTenps, "%", &, &b, &c);

Close fpTemps “\
+» fcl ose(fpTenps);
/

:

avrg = (atb+c)/ 3

Ly avrg = (a+b+c)/3.0;
)printf(“%zf”, avrg);
}

STOP
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Translating Flowchart to C Code

Reading all numbers from a file and then prints their average onto the screen

#i ncl ude<st di 0. h>

voi d mai n(voi d)
{ FILE *fpTenps;
int nunber;
int count;

int sum
float avrg;

Open file "TEMPS.DAT " as
fpTemps

7S there anymore
number to read from
fpTemps?

ves sum=0;
count =0;

N\ f pTenps = fopen(" TEMPS. DAT", "r");

while ( feof (fpTenps)!= 0)

Read from fpTemps

number

sum=sum + number
count = count + 1

fscanf (f pTenps, " %", &unber) ;
sum += nunber ;
count ++;

}

fcl ose(fpTenps);

Close fpTemps

avrg = sum/ count

avrg = (float)sum (float)count;
printf("%2f", avrg);
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