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Abstract—This paper provides an evaluation of three suite of 

software programs. These evaluations are gathered by executing 

a suite of metrics, and recording the results.  

 
Index Terms—Software metrics, software performance, 

software quality, software reliability. 

 

I. INTRODUCTION 

HE purpose of applying metrics to a software product or 

process is to obtain an actual measurement of the software 

in question. Metrics can either be directly analyzed from a 

single metric, or a combination of many metrics. There are 

many different types of metrics which are applied in this 

paper. Examples of these include raw metrics and derived 

metrics.  

Raw metrics include measurements such as LOC (Lines of 

Code), number of pages documented, number of tests, etc. 

Derived metrics include measurements such as defects per 

total amount of LOC. Both of these metric types can be used 

to derive performance information on various types of 

programs. 

We are applying metrics to these types of software to 

characterize these programs as dominant in either storage 

management, or dominant in computing. 

These results can be recorded and used as a reference when 

comparing the performance, cost, etc. of a new software 

system.  

 

II. DEFINITIONS OF METRICS USED 

The following metrics were applied on the benchmark 

programs using Eclipse plug-in Metrics 1.3.6 [1]: 

 

Metric 

Symbol 

Metric 

Definition 

Comments 

NORM (Number of 

Overridden Methods) 
Number of 

inherited methods 

overridden by a 

subclass 

>10 indicates 

poor design 

NOA (Number of 

Attributes) 
Average number 

of attributes for a 

class 

1 to 3 is a 

desirable average 

NOC (Number of 

Children) 
Number of derived 

classes 

 

 

 

MLOC (Method 

Lines of Code) 
Average lines of 

code in all 

methods 

 

NOM (Number of 

Methods) 

Total number of 

methods in 

program 

 

NBD (Nested Block 

Depth) 
Depth of nested 

loops 

>5 nested loops 

indicates poor 

design and 

program to be 

highly complex 

[2] 

DIT (Depth of 

Inheritance Tree) 
Depth of the class 

in the inheritance 

tree 

 

CA (Afferent 

Coupling) 
Number of classes 

outside a package 

that depend on 

classes inside the 

package 

 

CE (Efferent 

Coupling) 
Number of classes 

inside a package 

that depend on 

classes outside the 

package [1] 

 

NOI (Number of 

Interfaces) 
Total number of 

interfaces in the 

program 

 

VG (McCabe 

Cyclomatic 

Complexity) 

Number of linearly 

independent paths 

that comprise the 

program 

 

LOC (Total Lines of 

Code) 
Total lines of code 

in program 

 

RMI (Instability) Measure of the 

need of changes in 

any part of the 

program, if there 

was a change in 

another part [2] 

Value of 0 

indicates 

completely stable 

package, and 

value of 1 

indicates 

maximum 

instability of a 

package 

PAR (Number of 

Parameters) 
Total number of 

parameters in a 

method 

 

LCOM (Lack of 

Cohesion of 

Methods) 

Cohesiveness of a 

class 

Value close to 1 

indicates lack of 

cohesion 
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NSM (Number of 

Static Methods) 
Total number of 

static methods in a 

program 

 

RMA 
(Abstractness) 

Indicates a 

package’s 

abstraction rate 

 

RMD (Normalized 

Distance) 
Indicates package 

design quality 

 

SIX (Specialization 

Index) 
Measures the 

extent to which 

subclasses 

override the 

behavior of their 

ancestor classes 

[3] 

 

WMC (Weighted 

Methods per Class) 
Measure the sum 

of the McCabe 

Cyclomatic 

Complexity for all 

methods in a class 

 

NSF (Number of 

Static Attributes) 
Total number of 

static attributes in 

the program 

 

 

III. OVERVIEW OF THE BENCHMARK PROGRAMS 

Metrics 1.3.6 is a benchmark tool that is used as an Eclipse 

plug-in that calculates metrics every time the project is 

compiled. Metrics 1.3.6 was applied to three Java programs: 

Inventory System, Civilization Game, and Bomberman. An 

Inventory System can be classified as Storage Management 

Intensive. It is essentially a database management system that 

stores and manipulates data, which can be stored in similar 

types. Civilization Game and Bomberman can be classified as 

Computing Intensive, since games involve constant 

computations. 

 

IV. MEASURED VALUES OF METRICS & INFERENCES 

 

Metric Metric Values 

Inventory Civilization Bomberman 

NORM 7 out of 56 3 out of 134 7 out of 103 

NOA 306 total 

35 max per 

class 

174 total 

24 max per 

class 

110 total 

24 max per 

class 

NOC 0 1 0 

MLOC 2,103 total 

275 max 

28.04 mean 

2,489 total 

462 max 

1,769 total 

246 max 

15.5 mean 

NOM 56 total 

21 max per 

class 

134 total 

27 max per 

class 

103 total 

26 max per 

class 

NBD 7 max 

1.88 mean 

1.222 std. 

11 max 

1.877 mean 

1.401 std. 

9 max 

2.096 mean 

1.433 std. 

dev. dev. dev. 

DIT 6 max 

5.048 mean 

1.495 std. 

dev. 

5 max 

2.789 mean 

1.908 std. 

dev. 

6 max 

2.636 mean 

1.967 std. 

dev. 

CA 0 0 0 

CE 0 0 1 

NOI 0 0 0 

VG 10 max 

2.307 mean 

1.766 std. 

dev. 

328 max 

7.348 mean 

29.091 std. 

dev 

79 max 

4.895 mean 

8.898 std. 

dev. 

LOC 3,683 4,121 2,609 

RMI 1 1 1 

PAR 4 max 

0.84 mean 

1.167 std. 

dev. 

8 max 

0.841 mean 

1.476 std. 

dev. 

4 max 

0.947 mean 

1.075 std. 

dev. 

LCOM 1 max 

0.282 mean 

0.401 std. 

dev. 

1.143 max 

0.531 mean 

0.37 std. dev. 

0.886 max 

0.299 mean 

0.318 std. 

dev. 

NSM 19 4 11 

RMA 0 0 0.045 

RMD 0 0 0.045 

SIX 3 max 

0.143 mean 

0.639 std. 

dev. 

1 max 

0.098 mean 

0.251 std. 

dev. 

1 max 

0.167 mean 

0.283 std. 

dev. 

WMC 173 total 

54 max 

8.238 mean 

11.385 std. 

dev. 

1,014 total 

515 max 

53.368 mean 

120.643 std. 

dev. 

558 total 

155 max 

25.364 

mean 

39.302 std. 

dev. 

NSF 45 total 

9 max 

2.143 mean 

3.833 std. 

dev. 

3 total 

2 max 

0.158 mean 

0.488 std. 

dev. 

79 total 

23 max 

3.591 mean 

5.524 std. 

dev. 

 

4.1 Inferences from the Metric Values 

From collecting the above metrics, we were able to infer the 

following: 

 

Number of Overridden Methods 

The low percentages of overridden methods allows us to 

infer that the program is not overly complex, or its complexity 

is not directly related to its number of overridden methods.  

 

Number of Children 

 The low number of child classes indicates that this program 

may not be a very complex one, or at least that the inheritance 

hierarchy is not great. This also lets us deduce that testing this 

software is relatively easy since a large number of child 
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classes usually requires more testing of the methods of that 

class. Thus, the testing time for this program is short. 

 

Number of Classes 

 What we have deduced above regarding reusability and 

testability is supported when we consider that out of total 

number of classes at most 1 were child classes. 

 

Method Lines of Code 

Since there is a sharp deviation from the maximum and 

mean value of lines of code per method, we cannot simply 

consider the maximum number of method lines of code to 

refer to the methods’ complexity of the software. 

 

Number of Methods 

 We know that a high number of methods means more 

modularization. In comparison to large software, using the 

numbers we found we can say that the average method 

complexity is low and that performance does not greatly rely 

on the number of methods of this program. 

 

Nested Block Depth 

In terms of our results, nested loops should not be a 

problem because the number calculated was low. 

 

Depth of Inheritance Tree 

We can deduce that the reusability is low, and that the 

overall complexity is low because of the short hierarchy. 

 

Number of Interfaces 

A high number of interfaces lead to a more flexible and 

adaptable solution, and more reuse, the situation for this 

program is essentially the opposite. 

 

McCabe Cyclomatic Complexity 

While we can say that one method (the one with the 

maximum alternative flows) is very complex, the overall 

software has a low complexity factor. We deduced this by 

observing the mean value of this metric. 

 

Instability 

We can infer based on the above results that this program is 

unstable. 

 

Lack of Cohesion of Methods 

Because the mean value of this metric was found to be ≤ 

0.5, we can infer that the classes are cohesive. 

 

Number of Static Methods  

We can say that the reusability factor is not affected 

because there is a low percentage of static methods and the 

relatively small size of this program, performance 

effectiveness is not really significant. 

 

Abstractness 

The results show that the reusability factor is low and the 

program has a concrete solution. 

 

Normalized Distance 

Because there is only 1 package and the software is 

relatively small, this value will be close to 0 for this program. 

 

Weighted Methods per Class 

We can say that the program solution is of average 

complexity based on the numbers attained. 

 

Number of Static Attributes 

For Inventory System and Civilization Game, we can 

deduce that the program is less complex as a consequence of 

the low percentage of static attributes and has a small memory 

footprint. For Bomberman, we can deduce that the program is 

more complex as a consequence of the high percentage of 

static attributes and has a larger memory footprint. 

 

V. METRICS ON UNKNOWN SOFTWARE 

We applied Metrics 1.3.6 to an unknown software. By using 

our results above, it appears that this software borders on the 

side of storage intensive. This conclusion is supported by the 

fact that two of our programs, Bomberman and Civilization 

Game, had a higher Cyclomatic complexity mean than 

Inventory System. Typically, games have a higher complexity 

between the methods and classes as there are oftentimes, 

complex scenarios that must be carried out by the game 

software in order to deliver the desired result. The Depth of 

Inheritance varies greatly between storage intensive and 

computation intensive. Often times, when a program needs to 

store and manipulate data, the data can be stored in similar 

types. The most efficient way to do this is by creating sub-

classes based on what exactly is being stored. Since the data 

being stored differs only slightly within the same database, 

sub-classing to store objects of a similar type creates a larger 

depth of inheritance. Thus, the unknown software leans more 

towards Storage Management Intensive. This is also justified 

by being aware that this unknown software is a basic client 

server software. 

 

VI. CONCLUSION 

The evaluation of these programs by applying a metrics 

suite can prove invaluable in gauging future projects. By 

analyzing the data gathered with these metrics, mistakes made 

in past projects can be avoided. Issues such as poorly written 

code, overly complex methods, and low reusability, can be 

circumvented by measuring a program in development against 

historical data. If these metrics are analyzed in a beginning 

stage of a program’s development life cycle, developers can 

often look for more efficient ways in which to analyze, design 

and create the program in question. 
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