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Abstract — The using of the method of insertion programming
and Saaty Analytic Hierarchy Process (AHP) is described for
formalization and optimization of software engineering
processes. The procedure of formalized representation of
requirements specification for software system (SWS) is shown,
and the algorithm of optimal selection of SWS architecture in
case of large quantity of quality parameters is presented too.

Key words — software system, requirements specification,
formalization, Analytic Hierarchy Process, base protocols,
architecture.

I INTRODUCTION

The creation of SWS is enough laboriousness and expensive
process caused of insufficient using of mathematical modeling
methods. It is concerned especially to processes of design, analysis
and communication of specifications requirements, architecture
design, evaluation of quality [1].

The requirements formalization and verification are grounded on
the model of base protocols. This gives possibility to formalize
requirements specifications, to use automation means for their
verification.

The modified Analytic Hierarchy Process (AHP) is proposed to
use for the architecture design of SWS.

II. USING OF LOGIC PROGRAMMING FOR
DEVELOPMENT OF REQUIREMENTS SPECIFICATION

Requirement specification — is a set of properties, what the
performance of SWS must satisfy to. These properties can be
formalized as mathematical logic expressions, and can be
represented as base protocols grounded on logical language [2].

The base protocol is written as following: Vx (a — (u) B), here
x — the list of parameters; oti B — precondition and postcondition
of base protocol; u - the process of protocol.

The system S(p) , which realizes base protocols, is defined
such, that its initial state can be any condition o of base language.
The model of system, initialized via the parameters of base
language, is represented as following: S(p,a.)= > S, (p), here B

B—a
— such initial states, that B — o .

Such formalized system defines the abstract representation of
SWS realization. It can be used for the exploration of system
performance in different situations, and it allows creation of
automation means for requirements verification.

III. THE DESIGN OF SWS ARCHITECTURE BASED ON
MODIFIED ANALYTIC HIERARCHY PROCESS

Using of design patterns is a most often used method of SWS
architecture design. The essence of this method is a selecting
among alternative variants the optimal according to the set of

quality requirements [3].

The SWS quality (and quality of its architecture too) is a
hierarchical structure according to ISO 25010. It has levels of
characteristics (subcharacteristics), and attributes. So the problem
of selecting of optimal architecture among the set of alternatives
based on complex of quality criteria is a problem of multicriteria
optimization on a hierarchical structure.

The Analytic Hierarchy Process is most acceptable for solving
of such problem [4]. But it good fits for small quantity of criteria
(k<7£2), and has significant inconsistency of coefficients in the
matrix of pairwise comparisons. They are used to get weight
multipliers w,. If the coefficients of matrix of pairwise

comparisons are consistent, then the following is true:
Yy = wi/wj, W, =Y, W;, here w, — the weight multipliers of
i v, — the coefficient of superiority of i criterion over j.

But the inconsistencies of coefficients of pairwise comparisons
matrix are essential (20-30%) in a case of significant quantity of
criteria is presence. It does not allow getting acceptable solution. It
is proposed to find w, as a solution of inconsistency minimization

problem to overcome this disadvantage. One of possible variant of
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such problem is following; { ‘Ivn}unl“ ; ; (W' fa' Yo ) (i)

asw, él, i=1,n,
here a — some given number.
The solution of this problem allows to get acceptable values

of w,, if inconsistencies of NYU II are significant.

IV CONCLUSION

So the using of methods of mathematical formalization and
methods of optimization gives possibility to solve more
effectively software engineering problems, dealt with
development and verification of SWS requirements and
architecture design. Using of formal methods is a base of
automation of these processes. :
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