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Abstract— This study examines various parameters related to 

processor performance. Some parameters include % idle 

time, % processor time, % maximum frequency, and % 

processor utility. Values for all parameters are calculated for 

various matrix operations, including multiplication, 

transpose, and addition of two matrices. As there are 

numerous benefits of various matrix operations and each such 

matrix operation utilizes computation power accordingly, 

users can make use of these parameters to determine the 

optimal algorithm for further enhancement of such 

algorithms. Steps for various matrix operations are explained, 

along with the workflow of the whole system. 
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I. INTRODUCTION 

Measuring the processor’s utilization is one of the critical 

parameters, that can help in predicting the effectiveness of 

any algorithm. As the algorithm starts its execution, it 

consumes the computation power and the availability of such 

resources accordingly, decreases for rest of the process 

decreases. The innovative idea of the present paper is to 

measure the parameters related to processor’s utilization 

consumption of such resources, then suitable measures can be 

taken to create a more efficient algorithm which will keep the 

processor busier, increases processor utility, increases 

processor time, etc. Section III highlights literature survey. 

Section IV discusses various applications of matrices in real 

life. Section V discuss the definitions of various performance 

metrics. In section VI workflow of the proposed work is 

discussed.VII Section VII includes conclusion and future 

scope. 

II. LITERATURE SURVEY 

Pasricha et al. [2] discussed Strassen’s Matrix Method for 

Multiplication. Author has explored the divide and conquer 

approach of Strassen’s method and used this facility to run 

the decomposed matrix parallel on a cluster. Strassen’s 

method provides the facility that it reduces one 

multiplication, in comparison to the traditional way of 

multiplication for every 2x2 matrix. The complexity of an 

algorithm is n2.81. Author has created the cluster using 

Microsoft   Visual   Basic   6.0, for socket communication 

Microsoft Winsock Control (Mswinsck.ocx) is used. 

Evaluation of the proposed work is done using the parameters 

like Total Time, Partitioning & Input workload, Transmission 

Time, Merging, Time, Allocation Time, Computation. & 

Output File, Transmission Time. 

Kaur et al. [4] in their research paper discussed 

Winograd’s variant of Strassen’s Matrix Multiplication for 

multiplication of matrices. Author has created a cluster using 

the RMI approach, with the help of which communication 

between the whole cluster is done. In the whole cluster, there 

is one master system, which manages the whole cluster and 

controls the working of the slave nodes. Winograd’s variant 

provides the benefit that, it has execution time lesser than the 

Strassen’s method for Matrix Multiplication although both 

the algorithms have same complexity i.e. n2.81.  Evaluation of 

the proposed work is done using the parameters like Speed 

Up, Efficiency, Excessive Overhead. 

Bagga et al.[1] discussed matrix multiplication 

method in which memory hierarchy was taken into 

consideration. To decrease the execution time during matrix 

multiplication, memory hierarchy was taken into 

consideration.Time wastage in searching for the element in 

different memory hierarchy was decreased. For this purpose, 

it is being tried that element fetched once is being kept in 

cache for a longer time by reusing it again and again.Whole 

of the equations are rearranged so that above motive can be 

fulfilled. Author’s have used the parameters like overall 

execution time Speed up, Efficiency, Excessive parallel 

overhead to validate the results. 

III. APPLICATIONS OF VARIOUS MATRIX OPERATIONS 

1) Matrices are applied in the study of electrical circuits, 

quantum mechanics and optics [7]. 

2) Especially in solving the problems using Kirchhoff’s 

laws of voltage and current, the matrices are essential. 

3) Using matrices, a three-dimensional image can be 

projected on a two-dimensional screen.  

4) Encryption and decryption of messages  

5) Programming of the robots can be done based upon the 

calculations of rows and columns corresponding to 

different matrices. 

6) Representation of gray scale images can be done using 

matrices. 

7) Taking a standard arithmetic mean of the Red Green and 

Blue color of an image helps in getting a corresponding 

grayscale image 

8) Transpose of a matrix which represents an image can 

help in rotation of an image. 

9) Using median filter of the matrix values, corresponding 

to a given image can result in removing the salt and 

pepper noise of an image. Thus, helps in increasing 

image quality. 

10) Various operations on matrices can also do the color 

transformation of an image. 

IV. PERFORMANCE METRICS 

 % Idle Time: From this parameter user can calculate a 

number of time processors remain idle during the given 

interval of time.  

 % Processor Time: It is the measure of the elapsed time 

that is being consumed for running a non-idle thread.  It 

is being calculated using the given equation. Using this 



Novel Approach to Measure Processor Utilization during Various Matrix Operations 

 (IJSRD/Vol. 4/Issue 08/2016/189) 

  

 All rights reserved by www.ijsrd.com 795 

parameter user can calculate the average of how much 

busy the processor was, during the given interval 

PT=100-  % of time used in executing the idle thread       

(1) 

 % Maximum Frequency: As the name suggest its value 

corresponds to peak rate used for performing the given 

task.  

 % Processor Utility: It provides the measurement of the 

amount of work finished by a processor, in the form of a 

percentage of the extent of the task could be completed 

if the execution is done at the minimal performance and 

never be idle.  

V. WORKFLOW IN THE GIVEN PROPOSED WORK 

1) Input is taken from the user to find out the order of 

matrix.  

2) Corresponding to this order a 2d array is generated with 

the unique number 

3) As per the requirement, a particular algorithm is selected 

for execution, from the following options: 

 Matrix Multiplication 

 Transpose of a matrix 

 Addition of the matrix 

4) Depending upon the selection corresponding steps can be 

followed as: 

Steps for multiplication of the two matrices: 

 A number of columns of the 1st matrix must be equal to 

the number of rows of the 2nd matrix. 

 Each element of the row of the first matrix is multiplied 

with the each element of column of  the second matrix 

 All these multiplications are then added. 

 The result will have the same number of rows as the 1st  

matrix, and the same number of columns as the 2nd  

matrix. 

Steps for calculating the transpose of a matrix 

 Start with a matrix of any order, as it is possible to find 

transpose of a matrix regardless of its rows and columns. 

 Turn the first row of the matrix into the first column of 

its transpose. 

 Repeat the step 2 for all the remaining rows. 

 Finally, the rows of the original matrix, become the 

columns in it's transpose. 

Steps for calculating the addition of two matrix 

 Start with matrices of same order i.e. they must have the 

same number of rows and columns. 

 The addition is proceeded, by adding corresponding 

elements of two matrices. 

 Order in which the elements are processed for addition 

isn't mattered as A+B=B+A. 

 The resultant matrix formed after the addition of two 

matrices have the same order, like that of the original 

matrices. 

5) After selection of a particular algorithm corresponding 

timer is started to measure the various performance 

evaluation parameters like: 

 % Idle Time 

 % Processor Time 

 Maximum Frequency 

 Processor Utility 

 Overall Execution Time 

6) As soon as the execution of given algorithm is completed 

corresponding values of various parameters is compiled 

7) It is to be noted that time taken by the user to input 

the value, is not taken into consideration for 

calculating the overall execution time. 

 

 
Fig. 1: Showing Flow chart of proposed work 

VI. RESULTS AND DISCUSSION 

 Table I, II, II, IV, V represents the values of various 

performance metrics during the Matrix multiplication. 

Parameter1000 Value 

% Idle Time 71.311 

% Processor Time 28.530 

% Maximum Frequency 87 

% Processor Utility 33.667 

Table 1: Showing Values Of Metrics For Order 1000 
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Fig. 2: Showing performance for 1000 x1000 M 

Parameter1100 Value 

% Idle Time 75.145 

% Processor Time 24.32 

% Maximum Frequency 93.0 

% Processor Utility 29.77 

Table 2: Showing Values Of Metrics For Order 1100 

 
Fig. 3: Showing performance for 1100 x1100M 

Parameter 1200 Value 

% Idle Time 74.71 

% Processor Time 24.88 

% Maximum Frequency 94.00 

% Processor Utility 30.33 

Table 3: Showing Values of Metrics For Order 1200 

 

 

 

 

 
Fig. 4: Showing performance for 1200 x1200M 

Parameter 1300 Value 

% Idle Time 74.13 

% Processor Time 25.19 

% Maximum Frequency 95.07 

% Processor Utility 30.75 

Table 4: Showing Values Of Metrics For Order 1300 

 
Fig. 5: Showing performance for 1300 x1300M 

Parameter 1400 Value 

% Idle Time 74.47 

% Processor Time 25.07 

% Maximum Frequency 98.08 

% Processor Utility 30.54 

Table 5: Showing Values of Metrics for Order 1400 
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Fig. 6: Showing performance for 1400 x1400M 

 Table V, VI,VII,VIII,IX represents the values of various 

performance metrics during the Matrix transpose. 

Parameter 5000 Value 

% Idle Time 83.67 

% Processor Time 14.69 

% Maximum Frequency 42.50 

% Processor Utility 14.96 

Table 6: Showing Values Of Metrics For Order 5000 

 
Fig. 7: Showing performance for 5000 T 

Parameter 7000 Value 

% Idle Time 65.01 

% Processor Time 34.48 

% Maximum Frequency 58.60 

% Processor Utility 36.18 

Table 7: Showing Values of Metrics for Order 7000 

 
Fig. 8: Showing performance for 7000 T 

Parameter 9000 Value 

% Idle Time 47.59 

% Processor Time 50.60 

% Maximum Frequency 86.20 

% Processor Utility 58.39 

Table 8: Showing Values Of Metrics For Order 9000 

 
Fig. 9: Showing performance for 9000 T 

Parameter Value 

% Idle Time 41.31 

% Processor Time 57.78 

% Maximum Frequency 86.20 

% Processor Utility 65.33 

Table 9: Showing Values of Metrics for Order 10000 
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Fig. 10: Showing performance for 10000 T 

 Table IX, X, XI, XII, XII represents the values of various 

performance metrics during the Matrix Addition. 

Parameter 11000 Value 

% Idle Time 50.02 

% Processor Time 49.26 

% Maximum Frequency 95.37 

% Processor Utility 56.41 

Table 10: Showing Values Of Metrics For Order 11000 

 
Fig. 11: Showing performance for 11000 T 

Parameter10000 Value 

% Idle Time 38.47 

% Processor Time 61.22 

% Maximum Frequency 82.75 

% Processor Utility 68.30 
Table 11: Showing Values of Metrics for Order 10000 

 
Fig. 12: Showing performance for 10000 s 

Parameter11000 Value 

% Idle Time 41.37 

% Processor Time 57.71 

% Maximum Frequency 72.40 

% Processor Utility 63.03 

Table 12: Showing Values Of Metrics For Order 11000 

 
Fig. 13: Showing performance for 11000 s 

Parameter12000 Value 

% Idle Time 49.20 

% Processor Time 50.91 

% Maximum Frequency 64.0 

% Processor Utility 55.29 

Table 13: Showing Values of Metrics for Order 12000 
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Fig. 14: Showing performance for 12000 s 

Parameter Value 

% Idle Time 33.24 

% Processor Time 65.49 

% Maximum Frequency 82.75 

% Processor Utility 75.13 

Table 14: Showing Values Of Metrics For Order 10500 

 
Fig. 15: Showing performance for 10500 s 

VII. CONCLUSION AND FUTURE SCOPE 

Thus, from the above experiment work it can be concluded 

that the parameters chosen for measuring the processor 

utilization during matrix operations are adequately measured. 

Existing approach is efficient, in doing depth study of the 

algorithm by measuring the values of the parameters 

proposed. Future work includes examining the effectiveness 

of various algorithms using the recommended parameters. 

Focus on making an algorithm more and more efficient is 

another approach to work. 
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