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Abstract 

 

As stated in (7), binary coded computer programs can be shown as a metric space. 

Therefore, they can be measured by metric in a sense of metric space theory. This paper 

presents the proof that Fréchet metric is a metric on the space of all sequences of 

elements  tM ,1,0 . Therefore, it is usable to build a system of software metrics based on 

the metric space theory. 
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Introduction 

 

Software measurement is one of the key tools used in software development. Different 

approaches to this topic have been described in e.g. (2, 4, 5, 8, 9). The new requirements 

necessitated the search for new instruments which could be used to measure the software. In 

recent years, attention was directed to the field of metric spaces as well. Research has 

produced some promising results. The metric spaces are used in such areas as proximity (11, 

10) or searching (3, 6). 

We divide the metrics into the following two groups: 

• Syntactic – based on the syntactic or structural characteristics of particular parts of 

software; 

• Semantic – based on the knowledge about concept on different levels of abstraction. 

The syntactic metrics are based on investigating a particular property or structure of the 

software on particular level.   

We classify as semantic those metrics which are based on some knowledge about 

meaning of the measured elements. The same metric can be seen as semantic and as syntactic 

from various points of view. An example of such situation is the measurement of procedures. 

If the procedure is understood only as a group of statements, we refer to the structure of the 
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code and we see all the procedures as the same type of element with different values of its 

properties. However, if it represents the implemented function, we talk about its semantics 

and each procedure represents different function. This view combines the concept on the code 

level (group of statements) and on the functional level (behaviour of the procedure). The more 

detailed view of these issues is provided in (7); the article discusses Baire metric.  

This paper is focused on the Fréchet metric. The metric attaches greater importance to the 

beginning of sequences. This is a desirable feature if we examine the instructions for the 

processor. Instructions of the particular processor are formed in tuple with fixed number of 

bits. It is not quite accurate, but in terms of metrics, we can supplement the shorter 

instructions to the desired length. When expressed in binary form, operation is usually at the 

beginning of that instruction and the parameters follow it. However, they cannot be neglected.  

Thus, we can assess whether the properties of Fréchet metric are sufficient for measuring 

software and the possibility of its use. We must first show that it is the metric in this particular 

instance. 

 

Let X  be a set, Xzyx ,,  and  yxd ,  a function RXXd :  which satisfy 

these properties: 

a)   0, yxd  and   yxyxd  0,  

b)    xydyxd ,,                                                                                                      [1] 

c)      zydyxdzxd ,,,   

then the set X  with function  yxd ,  is called a metric space and is denoted as  dX , . The 

function  yxd ,  is called a metric of this space. 

If we replace a) by a*), where 

 a*)   0, yxd  and if yx  , then   0, yxd ,  

this space is called pseudo-metric. 

 

Fréchet metric for space of binary coded software 

 

Let S  be the set of all software solutions. Let pS  be a set of all software which can be binary 

coded for a particular binary processor p  and let  tM ,1,0 . We create a function F  which 

represents software MSf p : .  

Let  tM ,1,0 , where 
2

1
t . A set all sequences of elements of set M  is denoted as .X  

On XX  , we define a function   


 




1 12

1
,

n nn

nn

n yx

yx
yxd  (1, 4). We will prove that 

this function is a metric of XX  , and therefore it has the following properties [1]. 

a) From the definition, it is evident that   0, yxd . 

If   0
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b) Obviously because nnnn xyyx  . 

  

c) Let Xzyx ,, ,      ,...,...,, ,,...,...,, ,,...,...,, 212121 nnn zzzzyyyyxxxx  . We 

denote      tznntynntxnn nznynx  ;min ,;min ,;min  and 

 zyx nnnk ,,max . 

It is sufficient to prove the 

inequality  
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We denote 
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1
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We will prove that for every kn ,...,2,1 , it is true that nnn CBA  . 

We will break it down to individual cases. 

íii zyx   ... obvious 

ii zx  , then ,0nA  0 nn CB    obvious 

We only have to test the rest of the cases 
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The rest can be proved by using similar methods. 
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The third property is satisfied as well – triangular inequality that is the function of 

  


 




1 12

1
,

n nn

nn

n yx

yx
yxd  on a given space is a metric. 

 

 

Discussion 

 

The first two properties of a metric are evidently satisfied for every constant t . While 

proving the third property of a metric – triangular inequality – we simplified it using 
2

1
t . 

Given that this symbol only serves for transforming a finite sequence of ones and zeroes to an 

infinite one, it is not a limitation. 

The proof allows the use of Fréchet metric under the conditions that were described in (7) 

as well.  

 

Conclusion 

 

We showed that Fréchet metric is a metric for binary sequences tailed by value 
2

1
t . 

Therefore, it can be used to measure software. The mentioned metric is usable during a work 

on the low level activities of the software engineering.  If we compare the signatures of 

routines (7) and their body (function), they have a similar relationship as operations and 

attributes. Therefore, we assume that the metric with similar characteristics can also be used 

on this level of software examination.  
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