
Arfan Shahzad
{ arfanskp@gmail.com }

Data Structures and Algorithms

mailto:arfanskp@gmail.com




Memory management & Garbage collection

• Memory management is the process of allocating and deallocating

memory in a computer program.

• In most programming languages, memory management is handled by

the operating system and the runtime environment of the

programming language.



Memory management & Garbage collection 
cont…

• In low-level programming languages such as C or C++, memory

management is done explicitly by the programmer through functions such

as malloc() and free().

• This means that the programmer has to keep track of memory allocation

and deallocation, which can lead to errors such as memory leaks (when

memory is not freed) or invalid memory access (when memory is accessed

after it has been freed).



Memory management & Garbage collection 
cont…

• In higher-level programming languages such as Java, Python, or

JavaScript, memory management is done automatically through a

technique called garbage collection.

• Garbage collection is the process of automatically freeing memory

that is no longer being used by the program.



Memory management & Garbage collection 
cont…

• The garbage collector identifies memory that is no longer accessible

and frees it up so that it can be used again. This helps to prevent

memory leaks and invalid memory access.

• There are different types of garbage collection algorithms, such as

mark-and-sweep, reference counting, and generational garbage

collection.



Memory management & Garbage collection 
cont…

• Each algorithm has its own strengths and weaknesses and is suitable for

different types of applications.

• Overall, memory management and garbage collection are important

concepts in computer programming because they affect the performance

and reliability of a program.

• A good understanding of memory management and garbage collection can

help programmers write more efficient and robust programs.


