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Introduction to File I/O
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Session Overview (1 Hour)
This practice session introduces the fundamentals of file input/output in C. You will learn
how to open, read, write, and close text files, and how to handle errors. The session is
based on Lecture 9 and assumes you have a working C compiler (gcc) and a text editor.

1 Opening and Closing a File
Practice Activity
Activity 1: First File Operation – Check if a file can be opened (10 minutes)
Create a program that tries to open a file for reading and reports whether the file
exists.

Step-by-Step Instructions:
1. Create a new file named file_check.c.
2. Include the standard input/output header: #include <stdio.h>.
3. In the main() function, declare a FILE* variable: FILE *fp;.
4. Use fopen("test.txt", "r") to open a file named test.txt for reading.
5. Check if fopen returned NULL (this means the file could not be opened).
6. Print a message saying whether the file exists or not.
7. If the file was opened, close it with fclose(fp);.

1 #include <stdio.h>
2

3 int main() {
4 FILE *fp; // file pointer
5 fp = fopen("test.txt", "r"); // try to open for reading
6

7 if (fp == NULL) {
8 printf("File 'test.txt' does not exist or cannot be opened.\n"

);
9 } else {

10 printf("File opened successfully. Closing now.\n");
11 fclose(fp); // always close when done
12 }
13 return 0;
14 }

Test the Program:
1. Compile: gcc -o file_check file_check.c
2. Run: ./file_check (Linux/Mac) or file_check.exe (Windows)
3. First run: you should see the error message because test.txt does not exist.
4. Create an empty file named test.txt in the same folder (use a text editor or

touch test.txt on Linux/Mac).
5. Run the program again: it should now report success.
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Tip/Note

Always check that fopen() does not return NULL before using the file pointer.
Using a NULL pointer causes a crash.
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2 Reading a Text File
Practice Activity
Activity 2: Read and display the contents of a file (15 minutes)
Write a program that reads a text file line by line and prints each line with a line
number.

Step-by-Step Instructions:
1. Create a file named read_lines.c.
2. In main(), declare FILE *fp and a character buffer: char line[100];.
3. Open the file "data.txt" in read mode ("r").
4. If opening fails, use perror() to print the reason.
5. Use a while loop with fgets() to read lines.
6. fgets(line, sizeof(line), fp) reads one line (including newline) into the

buffer.
7. The loop stops when fgets() returns NULL (end of file or error).
8. For each line read, print the line number and the line itself.
9. After the loop, check if we stopped because of an error using ferror().

10. Close the file.
1 #include <stdio.h>
2

3 int main() {
4 FILE *fp;
5 char line[100]; // buffer to hold one line
6 int line_num = 1;
7

8 fp = fopen("data.txt", "r");
9 if (fp == NULL) {

10 perror("Error opening data.txt");
11 return 1;
12 }
13

14 // Read lines one by one
15 while (fgets(line, sizeof(line), fp) != NULL) {
16 printf("%3d: %s", line_num, line);
17 line_num++;
18 }
19

20 // After loop, check if an error caused the stop
21 if (ferror(fp)) {
22 puts("An I/O error occurred while reading.");
23 } else {
24 puts("\n--- End of file reached ---");
25 }
26

27 fclose(fp);
28 return 0;
29 }
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Test the Program:
1. Create a file named data.txt with a few lines of text.
2. Compile: gcc -o read_lines read_lines.c
3. Run the program. You should see numbered lines.
4. Challenge: Modify the program so that it also counts the total number of

characters read.

Tip/Note

fgets() reads up to sizeof(line)-1 characters, so it never overflows the buffer.
The newline character is stored if it fits.

3 Writing to a Text File
Practice Activity
Activity 3: Write user input to a file (15 minutes)
Create a program that asks the user for their name and age, then appends this infor-
mation to a log file.

Step-by-Step Instructions:
1. Create append_log.c.
2. Declare FILE *fp, a string name[50], and an integer age.
3. Ask the user for name and age using printf and scanf.
4. Open the file "log.txt" in append mode: "a".
5. Append mode creates the file if it does not exist, and writing starts at the end.
6. Use fprintf(fp, ...) to write the data (include a timestamp if you like).
7. Close the file and inform the user.

1 #include <stdio.h>
2

3 int main() {
4 FILE *fp;
5 char name[50];
6 int age;
7

8 printf("Enter your name: ");
9 scanf("%49s", name); // limit input to 49 chars

10 printf("Enter your age: ");
11 scanf("%d", &age);
12

13 fp = fopen("log.txt", "a"); // open for append
14 if (fp == NULL) {
15 perror("Cannot open log.txt");
16 return 1;
17 }
18

19 // Write formatted line to the file
20 fprintf(fp, "Name: %s, Age: %d\n", name, age);
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21

22 fclose(fp);
23 printf("Information saved to log.txt\n");
24

25 return 0;
26 }

Test the Program:
1. Compile and run the program a few times, entering different names and ages.
2. Open log.txt in a text editor. You should see all entries appended.
3. Challenge: Modify the program so that it also prints the current date and

time. (Hint: look up the time() and localtime() functions.)

Warning/Common Issue

Using "w" mode would erase the file each time. "a" mode preserves existing data.
Always double-check your mode!

4 Error Handling and perror
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Practice Activity
Activity 4: Use perror to get meaningful error messages (10 minutes)
Write a small program that tries to open a file that you know does not exist, and
observe the output of perror.

Instructions:

1 #include <stdio.h>
2

3 int main() {
4 FILE *fp = fopen("nonexistent_file.xyz", "r");
5 if (fp == NULL) {
6 perror("fopen failed");
7 // you could also print the error number: printf("errno = %d\n

", errno);
8 } else {
9 fclose(fp);

10 }
11 return 0;
12 }

Observe:
• Compile and run. You should see something like: fopen failed: No such

file or directory.
• perror() uses the global variable errno to pick the right message.

Time Management (1 Hour)

Tip/Note

• 0:00–0:10: Activity 1 (File check)
• 0:10–0:25: Activity 2 (Reading lines)
• 0:25–0:40: Activity 3 (Writing/Appending)
• 0:40–0:50: Activity 4 (Error handling)
• 0:50–1:00: Experiment / Challenges
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