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Integrated automated test control systems of aviation equipment

An approach of zolving the integrared automated test conmrol systems [LATCS) razks
has been considered. The structure of IATCS, conditions of fimctioning, composition
by the umity marix, claszificarion according 1o diffevent criteria have been prezemted
Jor wundersianding the system operation. It makes bsiter to mcrease the level of
autemation as pat of a complex system threughowt the life ol of aviation
EqUIpmEnt.

Introduction. Integrated automated test control systems m the aviation
mdustry 15 a complicated and vaned in solving tasks, ergatic scientific and techmical
complex, designed to provide the maximum possible, mn each case, the level of test
work automation. The IATCS combmes nformation-measuring and control
functions as for test object: aviation equpment (AE) (and for the process — failure
safety), and as for its conditions of functioning.

Problem of the research. The purpese of the fimchionmg 15 a qualitative
estimation and a comespending measurement of its techmical condifion. It is
achieved by using the high-performance computing emironment, simulation
methods (mathematical, semunatural. physical), methods and facilities of acceptance
and performance the automated solutions. The solving of the IATCS tasks provides
the staff and the complex tools test automation with the following support: techmical,
mathematical, program. information, linguistic, organizational and methodical. The
IATCS should implement the decision of typical test cycle algorithm. The logic of
mteraction between the staff and the complex should ensure the performance of the
main the test cycle functions.

The IATCS structure has fourteen fimctional subsystems:

S, — the test plan; 5,; — the test preparation; S5,; — simmlation of
operating conditions; 3, — measurements parameters of the envirenment and the
object; 5,; — estimation parameters of the environment and the object; 5,5 -
analysis and companson estimates with expectations and conditions; 5,; —
completion of the test with satisfactory results; 5.5 — diagnosis of the object and the
equipment; 5,p — formation of comective solutioms; S,;; — performance of
corrections; S,;; — registration of required results; 5,;; — display of the
mformation; 5,;; —documentation of test results; 5,;4 — control of the test process.

Each functional system S_J.-[Lr' =m\l represents the unity of the six types
of support: 5;; — technical; S3; — mathematical; §3; — program; §5;; -
information; $,; —lingwstic; §;; — organizational and methodical
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Hence, the composition of the IATCS 1s represented by the unity matrix of
mterrelations the fimctional systems (FS) or by the integnity mamx of the complex:

511 S - S
S 51 511 - Sane|
Se1 Ss1 o e

where at each column corresponds the fimctional system S, ; and at each row — the

accounting conmection between elements:

8 =|| Sia1. Siazo—r Siary (i=1,6) that determines the type of support, i e the
support system of the IATCS. The variety of IATCS may be classified according to
different criteria. It is used for estimation the quality, scientific and techmnical level of
test automation tools.

IATCS classification. According to solvable tasks — local and group
systems (Interrelations systems). According te relations with other systems — stand-
alone and integrated systems. Stand-alone systems are mdependent to the higher
ranks: computer-aided design (CAD), automated control system (ACS), ACS of the
enterprise, ACS of the operation. Integrated systems are the part of subsystems.

ending on the degree of unification decisions: flexible antomated test
systems (ATS) with the tools of the task and the ob]ect settings on the varous
techniques and test objects; ATS of certain classes; an unique ATS.

Depending on the level of test autemation that estimated the proportion
Nyrp of tests and the degree of coverage the life cycle stages: low automated
Nygp<252%; middle automated 25%2<Nyp<50%; high automated
N e =502 . Highly level of automation is achieved as part of a complex system
throughout the life cycle: according to method of wvisualization the text display;
according to performance of the IATCS as the most important criteria of the
efficiency the IACS: according to low, middle and high performance; according to
on the computer power.

Conclusion. Basic principles of the IATCS is the unity of the system which
provided threugh integrity when creating a synergistic effect (during the operation of
the system it would have properties that cannot be reduced to the sum of the
component properties); development; compatibility; standardization and mvariance:
accumulation of test experience. Global test automation criteria is the principle of a
complex test automation at all stages of the life cycle.
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