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Important Instructions: Implement the following scheduling algorithms using C/C++ in UNIX 
(either a struct  in C or a class in C++) containing all information related to the process. These 
information could be the -CPU-burst length , priority , arrival time , remaining execution 
time , waiting time  of a process or any other required information. 
 Your program is supposed to take input from user and produce some output in the following 
generic format:- 
 Input:  
 

1. n = no. of process
2. Required input Parameters for each of the n process 
3. Required Configuration Parameters (if any) for your scheduling algorithm 
Output: Output/deliverables for each assignment consists of one or more of the following three 
types of items:- 
 
1. The Schedule. For printing (displaying) purpose, use the following format:- 
 
    Suppose the produced schedule is like the following:- 

       Then print it in the following way:- 
 
              0---P1---24--- P2---27--- P3---30 
 
2. Graph(s) representing relation between some performance-metric

value vs. some -parameter Produce/generate this relation in the following two 
steps:- 
 

a. Print the output-parameter values vs. input values in a table format in a data file. 
Example:- 
 
Delta (time-quantum) Avg. Waiting Time
     2              17 
     3              13 
     4              20 
     5              25 
(Just an example. The values do not indicate expected results). 
 

0 24 27 30



b. Also, using GNUPLOT software (a free software available for UNIX platform), 
read the above data from the data file (generate by your C program) and display 
the graph (with proper caption, levels etc.) in an output PDF file. 
 

3. Create a HISTOGRAM for the above graph. In order to create this histogram, partition the 
X-Axis values in the above graph into a number of small bins. You can take a suitable 
value of bin-size for this purpose (but, mention clearly, what is your bin-size). Then, for 
each bin, average all the Y-axis values in that bin. Now, in another graph, plot the 
successive bins (their ranges) in the X-axis, and plot the corresponding average Y-axis 
values in the Y-axis. This is the generated Histogram. [Note that, this way of generating the 
Histogram is little bit different from the most commonly used approach for Histogram 
generation, where instead of calculating the average, we usually count the number of data 
points falling inside a bin.] The following figure explains the Histogram generation 
process explained above. 

 





Fig.: Process for generating the Histogram from a Graph 
 

ASSIGNMENT OF PROBLEMS TO GROUPS* 
Problem No. Group No.s to Which the 

Problem is Assigned 
1 1, 2, 17 
2 3, 4 
3 5, 6 
4 7, 8 
5 9, 10 
6 11, 12 
7 13, 14 
8 15, 16 

                 *Note:  To find your group no. see group allotment pdf. 
 

ASSIGNMENT 
1. Implement FCFS algorithm. 

Inputs: Arrival Time and Next-CPU-burst-length  n Note that arrival time of a 
process can be any value, greater than equal to  
Performance Metric:  

i. Avg. Waiting Time 
ii. Variance in the Waiting Times 

iii. Max. Waiting Time 
iv. Min. Waiting Time 

Write algorithm to generate the schedule and compute all the performance metric values for a 
given set of inputs.

Experimentation: Run your algorithm (program) for randomly generated different sets of inputs 
and record the outputs for each set of inputs. For each set of inputs, calculate (using the same 
program) the V -CPU-Burst-lengths  Variance-in-
waiting-  (Y- -in-Next-CPU-Burst- -Axis) using the output 
data. You should generate the above graph only after executing your program with at least 50 
different sets of inputs. (For generating a set of random inputs in an input file, write a separate 
program, utilizing rand() function). Finally draw/plot a Histogram for the above graph. 
Document all your inputs and outputs in separate files.  

2. Implement the Non-Preemptive version of the SJF scheduling algorithm. 
Inputs: Arrival Time  and -CPU-burst-length  n
process could be any value, greater than equal to 0 . 
Performance Metric:  

i. Avg. Waiting Time 
ii. Variance in the Waiting Times 

Write algorithm to generate the schedule and compute all the performance metric values for a 
given set of inputs.



Experimentation: Run your algorithm (program) for randomly generated different sets of inputs 
and record the outputs for each set of inputs. For each set of inputs, calculate (using the same 

-CPU-Burst- -in-
waiting- - -in-Next-CPU-Burst- -Axis) using the output 
data. You should generate the above graph only after executing your program with at least 50 
different sets of inputs. (For generating a set of random inputs in an input file, write a separate 

rand() function). Finally draw/plot a Histogram for the above graph. 
Document all your inputs and outputs in separate files.  

3. Implement the Preemptive version of the SJF scheduling algorithm. 
Inputs -CPU-burst- n
process could be any value, greater than . 
Performance Metric:  

i. Avg. Waiting Time 
ii. Variance in the Waiting Times 

Write algorithm to generate the schedule and compute all the performance metric values for a 
given set of inputs.

Experimentation: Run your algorithm (program) for randomly generated different sets of inputs 
and record the outputs for each set of inputs. For each set of inputs, calculate (using the same 

-CPU-Burst- -in-
waiting- - -in-Next-CPU-Burst- -Axis) using the output 
data. You should generate the above graph only after executing your program with at least 50 
different sets of inputs. (For generating a set of random inputs in an input file, write a separate 

rand() function). Finally draw/plot a Histogram for the above graph. 
Document all your inputs and outputs in separate files.  

4. Implement the Non-Preemptive version of the Priority scheduling algorithm. 
Inputs -CPU-Burst-  each of n
that, arrival time of a process could be any value, greater than 0 . 
Performance Metric:  

i. Avg. Waiting Time 
ii. Variance in the Waiting Times 

Write algorithm to generate the schedule and compute all the performance metric values for a 
given set of inputs.

Experimentation: Run your algorithm (program) for randomly generated different sets of inputs 
and record the outputs for each set of inputs. For each set of inputs, calculate (using the same 
program) the mean value of the -CPU-Burst- -
waiting- - -Next-CPU-Burst- -Axis) using the output data. 
You should generate the above graph only after executing your program with at least 50 different 
sets of inputs. (For generating a set of random inputs in an input file, write a separate program, 

rand() function). Finally draw/plot a Histogram for the above graph. Document 
all your inputs and outputs in separate files.  

5. Implement the Preemptive version of the Priority scheduling algorithm. 
Inputs ext-CPU-Burst- n
arrival time of a process could be any value, greater than equal to 0. 
Performance Metric:  



i. Avg. Waiting Time 
ii. Variance in the Waiting Times 

Write algorithm to generate the schedule and compute all the performance metric values for a 
given set of inputs.

Experimentation: Run your algorithm (program) for randomly generated different sets of inputs 
and record the outputs for each set of inputs. For each set of inputs, calculate (using the same 

-CPU-Burst- -
waiting- - -Next-CPU-Burst- -Axis) using the output data. 
You should generate the above graph only after executing your program with at least 50 different 
sets of inputs. (For generating a set of random inputs in an input file, write a separate program, 

rand() function). Finally draw/plot a Histogram for the above graph. Document 
all your inputs and outputs in separate files.  

6. Implement the Round Robin scheduling algorithm. 
Inputs and -CPU-Burst-  each of the n nd value of 
time quantum ( ). 
Performance Metric:  

i. Avg. Waiting Time 
ii. No. of context switches 

Write algorithm to generate the schedule and compute all the performance metric values for a 
given set of inputs.

Experimentation: Run your algorithm (program) on same set of input processes but with 
different values of time quantum ( ), and record the outputs for each time quantum .  
Plot the following two graphs:-  
(a) -Waiting- - time-quantum ( ) -Axis).  

-of-context- - -quantum ( -Axis). 
Document all your inputs and outputs in separate files.     
7. Implement the Multilevel Queue Scheduling algorithm. Let us consider processes of 3 different 

types and define 3 levels of Ready Queues. Use FCFS algorithm for Queue1, RR algorithm (with 
time quantum ( ) = 5ms) for Queue2, and Priority Scheduling algorithm for Queue3.  
Inter queue scheduling: Non Preemptive Priority Scheduling, where Queue1 gets highest priority 
and Queue3 gets lowest priority.
Inputs - -CPU-Burst-

n /* i.e., Priority and Type (class) of a process is user-defined.*/ 
Performance Metric:  

i. Avg. Waiting Time 
ii. No. of context switches 

Write a program to generate the schedule and compute all the performance metric values for a 
given set of inputs.

Output: Only generate the schedule and print the above two performance metric values. 
8. Implement the Multilevel Queue Scheduling algorithm. Let us consider processes of 3 different 

types and define 3 levels of Ready Queues. Use FCFS algorithm for Queue1, RR algorithm (with 
time quantum ( ) = 5ms) for Queue2, and Priority Scheduling algorithm for Queue3.  



Inter queue scheduling: Round-Robin Scheduling with a quantum value of 20ms. 
Inputs: - -CPU-Burst-

n -defined.*/ 
Performance Metric:  

iii. Avg. Waiting Time 
iv. No. of context switches 

Write a program to generate the schedule and compute all the performance metric values for a 
given set of inputs.

Output: Only generate the schedule and print the above two performance metric values. 


