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C-Review

▪ Review SWEN-250 material/slides

▪ Available on Resources page
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Data Types
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• “Natural” size is the width of integer that is processed most efficiently by a particular hardware

• 32-bit Integers are "natural" for many 64-bit platform
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Structs & Pointers
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Pointers - Dot vs Arrow Operator
▪ The . (dot) operator and the -> (arrow) operator are used to reference individual members of structures

▪ The dot operator is applied to the actual object

▪ The arrow operator is used with a pointer to an object

Example:
struct Employee {

char first_name[16];
int  age;

}  emp;

▪ Use of (.) dot operator: To assign the value “Alex" to the first_name member of object emp, you would write 

something as follows −

strcpy(emp.first_name, “Alex");

▪ Use of (->) arrow operator: If p_emp is a pointer to an object of type Employee, then to assign the value “Alex" to the 

first_name member of object emp, you would write something as follows −

strcpy(p_emp->first_name, “Alex");
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Memory Organization
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Integer Types – Size and Range

Type Storage size Value range

char 1 byte -128 to 127 or 0 to 255

unsigned char 1 byte 0 to 255

signed char 1 byte -128 to 127

int 2 or 4 bytes -32,768 to 32,767 or -2,147,483,648 to 2,147,483,647

unsigned int 2 or 4 bytes 0 to 65,535 or 0 to 4,294,967,295

short 2 bytes -32,768 to 32,767

unsigned short 2 bytes 0 to 65,535

long 8 bytes or (4bytes for 32 bit OS) -9223372036854775808 to 9223372036854775807

unsigned long 8 bytes 0 to 18446744073709551615

Reference: https://www.tutorialspoint.com/cprogramming/c_data_types.htm



|  22

Floating Point Types – Size and Range

Type Storage size Value range Precision

float 4 byte 1.2E-38 to 3.4E+38 6 decimal places

double 8 byte 2.3E-308 to 1.7E+308 15 decimal places

long double 10 byte 3.4E-4932 to 1.1E+4932 19 decimal places
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Struct - Memory Layout
▪ Struct members located in memory in order which the members are declared 

▪ The memory address of the first member will be the same as the address of the Struct itself

Example:

struct Employee {

char id; // 8 bits – 1 byte
int  age; // 32 bits – 4 bytes
char location; // 8 bits – 1 byte
short shift; // 16 bits – 2 bytes

}  emp;

How many bytes do we need to store this Struct?
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Memory Organization on 32-bit system

Byte 3 Byte 2 Byte 1 Byte 0

Unused Unused Unused ID

Age Age Age Age

Shift Shift Unused Location

12 bytes used instead of 8 Bytes
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Re-write Struct to Optimize Memory Layout

struct Employee {

int  age; // 32 bits – 4 bytes
short shift; // 16 bits – 2 bytes 
char id; // 8 bits – 1 byte
char location; // 8 bits – 1 byte

}  emp;

How many bytes do we need to store this Struct?
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Memory Organization on 32-bit system

Byte 3 Byte 2 Byte 1 Byte 0

Age Age Age Age

Unused Location Shift Shift


