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Operating System Design 

Fall 2018 
Name:                                                                                          

You are in charge of designing an operating system for a server machine which will host all students of class of 

2020 at Bucknell (50 students). The server will have 8GB RAM installed on it which supports frame size of 

4KB and will be shared by all the students. Think about the following design specifications and how you can 

use the concepts that you have learnt so far in the course to address those. Finally, how can you make the 

system even better if you had super powers and were able to improve the existing methods? Think in terms of 

efficiency, performance and reliability of the system. 

 Challenges 

What concept (that you have 

learned so far in the course) can 

help you with overcoming these 

challenges and how 

What are some 

shortcomings of this 

design technique? Can you 

improve it? 

I. The server should be 

capable of running all 

students processes, which 

sum to less than 64MB 

simultaneously. Note that 

students are running 

different processes at 

different times (transient 

processes to/from 

memory). 

   

II. Each student’s process 

address in the RAM should 

be hidden from other 

students. 
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 Challenges 

What concept (that you have 

learned so far in the course) can 

help you with overcoming these 

challenges and how 

What are some 

shortcomings of this 

design technique? Can you 

improve it? 

III. Assuming a paging 

system, we would like to 

have a mapping between 

student’s process page 

numbers and their frame 

number (on RAM) to be 

able to access the process 

faster. Where should we 

keep this information? 

How does this work when 

we are context switching 

between different 

processes running by the 

same student or different 

students? 

   

IV. We realize that 

towards the end of the 

semester, students total 

RAM usage (for executing 

different processes) can 

become as big as 512MB 

each! We still should 

support concurrent 

execution of their 

processes.  

However, we know that 

their processes has 

independent parts, which 

can be partially loaded into 

RAM as necessary. Also 

almost all of them use 

emacs text editor when 

coding their projects.  

How can we support this 

with 8GB RAM? 

   

 

Neda

Neda

Neda

Neda

Neda

Neda

Neda

Neda

Neda

Neda


