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Session Overview (2 Hours)
This extended session builds on the 1-hour practice. You will work with binary files,
random access using fseek, and combine file I/O with structures. The goal is to build a
small persistent database.

1 Review and Setup (15 minutes)

Practice Activity
Quick Review: Make sure you can compile and run the programs from the 1-hour
session. Create a folder for today’s work and copy the following files from the previous
session: read_lines.c, append_log.c. We will reuse concepts.

2 Binary Files: Writing and Reading Structures
Practice Activity
Activity 5: Write an array of structures to a binary file (30 minutes)
Define a struct Person with id, name, and age. Write an array of such structures
to a binary file, then read them back and print.

Step-by-Step Instructions:
1. Create a file binary_struct.c.
2. Define a structure Person with fields: int id; char name[50]; int age;.
3. In main(), create an array of 3 Person and initialize them.
4. Open "people.bin" in write-binary mode: "wb".
5. Use fwrite() to write the entire array in one call.
6. Close the file.
7. Reopen the same file in read-binary mode: "rb".
8. Use fread() to read the data into another array (or the same one).
9. Print the data to verify it was saved and loaded correctly.

1 #include <stdio.h>
2 #include <string.h>
3

4 typedef struct {
5 int id;
6 char name[50];
7 int age;
8 } Person;
9

10 int main() {
11 Person people[3] = {
12 {1, "Alice", 25},
13 {2, "Bob", 30},
14 {3, "Charlie", 22}
15 };
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16

17 FILE *fp;
18

19 // --- Write to binary file ---
20 fp = fopen("people.bin", "wb");
21 if (fp == NULL) {
22 perror("Cannot open for writing");
23 return 1;
24 }
25 // fwrite(ptr, size_of_each_element , number_of_elements , file)
26 fwrite(people, sizeof(Person), 3, fp);
27 fclose(fp);
28 printf("Data written to people.bin\n");
29

30 // --- Read back ---
31 Person input[3];
32 fp = fopen("people.bin", "rb");
33 if (fp == NULL) {
34 perror("Cannot open for reading");
35 return 1;
36 }
37 size_t count = fread(input, sizeof(Person), 3, fp);
38 fclose(fp);
39

40 printf("Read %zu records:\n", count);
41 for (size_t i = 0; i < count; i++) {
42 printf("ID: %d, Name: %s, Age: %d\n",
43 input[i].id, input[i].name, input[i].age);
44 }
45 return 0;
46 }

Observation:
• Binary files store exact memory representation. They are not human-readable.
• Check file size: ls -l people.bin should be 3 * sizeof(Person) bytes.

3 Random Access with fseek
Practice Activity
Activity 6: Read the 2nd record directly using fseek (20 minutes)
Modify the previous program so that it directly reads the record with id = 2 (the
second record) without reading the whole file.

Concept:
If each record has a fixed size, the position of the n-th record is (n-1) *
sizeof(Record).
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Instructions:
1. Use the same people.bin file created in Activity 5.
2. Open it in read-binary mode.
3. Use fseek(fp, 1 * sizeof(Person), SEEK_SET) to skip the first record.
4. Read one record with fread().
5. Print that record.

1 #include <stdio.h>
2

3 typedef struct {
4 int id;
5 char name[50];
6 int age;
7 } Person;
8

9 int main() {
10 FILE *fp = fopen("people.bin", "rb");
11 if (fp == NULL) {
12 perror("Cannot open file");
13 return 1;
14 }
15

16 // Move to the second record (index 1, since first is at 0)
17 fseek(fp, 1 * sizeof(Person), SEEK_SET);
18

19 Person p;
20 size_t n = fread(&p, sizeof(Person), 1, fp);
21 if (n == 1) {
22 printf("Second record: ID=%d, Name=%s, Age=%d\n",
23 p.id, p.name, p.age);
24 } else {
25 printf("Failed to read second record.\n");
26 }
27

28 fclose(fp);
29 return 0;
30 }

Try also:
• Use SEEK_END and a negative offset to read the last record.
• Use ftell() to print the current position before and after seeking.

4 Building a Simple Database (Menu Driven)

Practice Activity
Activity 7: Employee Database with add/list/delete (50 minutes)
Create a program that manages employee records in a binary file. Use a menu to
add, list, and delete records. This integrates everything: structures, binary I/O, and
random access.
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Structure: Employee with fields id, name, salary.

Operations:
1. Add: Append a new record (use "ab" mode).
2. List: Read and display all records (use "rb" mode).
3. Delete by ID: Mark record as deleted (e.g., set id = -1) or rewrite file excluding

that record.
We’ll implement deletion by rewriting (simpler to understand).
1 #include <stdio.h>
2 #include <string.h>
3

4 typedef struct {
5 int id;
6 char name[50];
7 double salary;
8 } Employee;
9

10 // Function prototypes
11 void add_employee();
12 void list_employees();
13 void delete_employee();
14

15 int main() {
16 int choice;
17 do {
18 printf("\n=== EMPLOYEE DATABASE ===\n");
19 printf("1. Add employee\n");
20 printf("2. List employees\n");
21 printf("3. Delete employee by ID\n");
22 printf("4. Exit\n");
23 printf("Choice: ");
24 scanf("%d", &choice);
25

26 switch(choice) {
27 case 1: add_employee(); break;
28 case 2: list_employees(); break;
29 case 3: delete_employee(); break;
30 case 4: printf("Goodbye.\n"); break;
31 default: printf("Invalid choice.\n");
32 }
33 } while (choice != 4);
34 return 0;
35 }
36

37 void add_employee() {
38 FILE *fp = fopen("employees.bin", "ab"); // append binary
39 if (!fp) {
40 perror("Cannot open file");
41 return;
42 }
43 Employee e;
44 printf("Enter ID: "); scanf("%d", &e.id);
45 printf("Enter name: "); scanf("%49s", e.name);
46 printf("Enter salary: "); scanf("%lf", &e.salary);
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47 fwrite(&e, sizeof(Employee), 1, fp);
48 fclose(fp);
49 printf("Employee added.\n");
50 }
51

52 void list_employees() {
53 FILE *fp = fopen("employees.bin", "rb");
54 if (!fp) {
55 perror("Cannot open file (maybe none yet)");
56 return;
57 }
58 Employee e;
59 printf("\nID Name Salary\n");
60 printf("--------------------------------\n");
61 while (fread(&e, sizeof(Employee), 1, fp) == 1) {
62 printf("%-4d %-20s %.2f\n", e.id, e.name, e.salary);
63 }
64 fclose(fp);
65 }
66

67 void delete_employee() {
68 int target;
69 printf("Enter ID to delete: ");
70 scanf("%d", &target);
71

72 FILE *fp = fopen("employees.bin", "rb");
73 if (!fp) {
74 perror("Cannot open file");
75 return;
76 }
77 // Temporary file to store all except the one to delete
78 FILE *temp = fopen("temp.bin", "wb");
79 if (!temp) {
80 perror("Cannot create temp file");
81 fclose(fp);
82 return;
83 }
84

85 Employee e;
86 int found = 0;
87 while (fread(&e, sizeof(Employee), 1, fp) == 1) {
88 if (e.id == target) {
89 found = 1; // skip writing this one
90 continue;
91 }
92 fwrite(&e, sizeof(Employee), 1, temp);
93 }
94

95 fclose(fp);
96 fclose(temp);
97

98 // Remove original and rename temp
99 remove("employees.bin");

100 rename("temp.bin", "employees.bin");
101

102 if (found)
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103 printf("Employee with ID %d deleted.\n", target);
104 else
105 printf("ID %d not found.\n", target);
106 }

Run and Test:
• Add a few employees.
• List them.
• Delete one by ID and list again.

Warning/Common Issue

The deletion method rewrites the whole file. For large files this is slow, but it’s
simple and works. In a real application you might use a ”deleted” flag or an index
file.

5 Text Parsing: Read a CSV File (Optional Chal-
lenge)

Practice Activity
Activity 8: Parse a CSV file and load into an array (remaining time)
If you have extra time, write a program that reads a CSV file (comma-separated
values) and stores the data in an array of structures. Example CSV:
1,Alice,25
2,Bob,30
3,Charlie,22
Use fgets() to read a line, then sscanf() or strtok() to split at commas.

Time Management (2 Hours)

Tip/Note

• 0:00–0:15: Review and setup
• 0:15–0:45: Activity 5 (Binary structures)
• 0:45–1:05: Activity 6 (fseek random access)
• 1:05–1:55: Activity 7 (Database project)
• 1:55–2:00: Wrap-up, discuss challenges
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Conclusion and Checklist
Warning/Common Issue

Final Checklist for File I/O:
1. Did you check fopen() for NULL?
2. Did you close every file you opened?
3. For binary files, did you use the correct mode ("rb", "wb", "ab")?
4. Did you check the return value of fread()/fwrite()?
5. Did you use perror() to get error descriptions?
6. Did you test with both existing and non-existing files?

Remember: Files give your programs a long-term
memory!
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