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Concurrency & Multithreading 

Concurrency: 
• Two or more tasks start and complete in overlapping time 

period.  
• Manage access to shared state(code) from different tasks. 

Multithreading: 
• Process of executing multiple threads concurrently. 
• Shares same piece of code, data & resources (memory). 
• Maintain their own stack. 
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Thread 2 

Thread 3 

Thread 4 



Global Interpreter Lock: Mystery behind it 

GIL: 
• Mutex lock which prevents multiple threads from executing Python code at once.  
• Effectively it allows only one thread to execute at a given point of time. 

How does it work:  
• The GIL must be held by the current thread before it can safely access Python objects. 
• Python's standard library releases the GIL whenever there is any blocking i/o operation (network 

i/o, reading, writing) , so that other threads can execute in the mean time . 
• When it’s not an I/O operation, say some CPU bound task of computations, it won’t get released 

and other threads keep on waiting. 

The Purpose :  
• To support multithreaded Python programs as “The Python Interpreter” is not fully thread-safe.  



MYSTERY 

Global Interpreter Lock: Mystery 

GIL was implemented to support 
multithreading in python applications 

BUT 
It itself degrades the application 
performance when the threads 
performed CPU bound task. 



The Big Question 

Should we use 

Multithreading ? 



The Right Response 

YES/NO 
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Case Study 

When to “use/not-use” 
multithreading and “Why” 



Multithreading - I/O Task  

 
 

 
• These tasks don’t occupy CPU when 

they are performing operations. 
• Examples : Network requests, 

Downloading , Copying, Moving 
(data/files/etc). 

• GIL release signals are handled by 
thread library and operating system 
 

YES 



Multithreading – CPU Bound Task 
 
 
 
 
 

• Spends the majority of its time using 
the CPU doing calculations 

• CPU-bound threads that never perform 
I/O are handled as a special case. 

• Examples : Calculations (addition, 
subtraction … ), Algorithms. 

• The ticks dictate allowed CPU time-slice 
available to a thread. 
 
 

NO 



Multithreading 

Examples 



I/O Task - Multithreading 



CPU Bound Task - Multithreading 



CPU Bound Task - Multiprocessing 



Multiprocessing – CPU Bound Task 

• Multiprocessing uses multiple cores (cpu) to execute same process on each core 
concurrently. 

• Have there own memory. 
• Processes execute on independent CPU’s and maintains there own GIL, hence even 

the CPU bound task does not have any effect on performance. 
 



The Common Mistake & How to avoid ? 

 
• Need performance improvement? 
• Solution : Implement Multithreading  

 

 
• Analyze – The problem statement 
• Solution – Check ,If multithreading  is the answer 

to it (there can be other reasons for performance 
latency ) 

• Implement 
 






