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The paper proposes a new model of software life cycle, which allows to improve the phase
formation specification. This makes it possible to calculate the preliminary cost software
development, reduce risk and to design stage vehicle to develop a prototype user interface and
generate code.
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3anponoHOBaHO HOBY MOjeJib KMTTEBOI0 LMKJIY NPOrpaMHOro 3ade3meyeHHs, sKe
A03BOJISIE MOMIMIUMTH cnenudikaunio gazoyrBopenus. Lle nae 3Mory pospaxyBaTu nomepegHio
poO3po0KyY MNporpamMHoOro 3ade3nedyeHHsl BapTICTh, 3MEHIIMTH PU3UK i crTagii nmpoekTy-
BaHHS aBTOMOO0i/ifA, PO3poOMTH KOPUCTYBAIBHUUBKUN iHTepdelic, MPOTOTUN i reHepyBaTH
KOJI.

KarouoBi cioBa: kuTTEBMII WUKJ, NMporpamMHe 3a0e3nmeyeHHs, TeXHIYHa Mpodema,
KOMII'I0TepHMIi AM3aiiH, CKJIAAHICTD

Introduction

In present design automation systems affected all types of industries, from manufacturing household
appliances to aircraft. However, in software development, there are no automated system that will
automate the process of its development. Such systems as UML allow to get only time diagrams without
accurate calculation, with plenty of time for accuracy. Thus, the development of new approaches
automation software is an actual task, and therefore, the research theme devoted to model development life
cycle software devel opment, is important..

Development of the graph depending on selected options

Based on the model proposed in [] write down the necessary model parameters that are sufficient to
develop a mathematical modd for calculating the complexity and cost of software at early stages of
requirement specification in this form (Mm):

Mm=<L> U< SQL> U<DLW>. (@)

Affiliation graf for the high-level programming language C ++ is shownin Fig. 1.

Affiliation graf for structured language SQL is shownin Fig. 2.

Affiliation graf for user interfaceis shownin Fig. 3.

Mathematical model of the complexity and software cost calculating

Suppose there is a set of object-oriented languages L¢ and the set DLW ¢ ((Ul dements that exist),
then the expressions LT L¢ and L$DLW(DLWIT DLW§ and show that certain object-oriented
language belongs to its own syntax description of the user interface, therefore, if and only if the
mathematical model development PP for the CIS TPP (technological preparing of production) can be
represented as follows:

"Mmeo L(LT L§UDLW(DLWT DLWGUSQL(SQLT SQLG . )

According to the affiliation graph for a structured language SQL, presented in Fig. 2, and (2) give
the mathematical model (3).

" Mm$SQL(SQLT SQLY® " SQL¢ STBD UWARUWST ULT . (3)
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SQL=<STBD,WAR,WST,LT>

J ~

‘ LT=<BT,CO,RL> ‘

' WAR=<GR,RE,DE> ‘

STBD=<CR,ALDR,AD> ‘ ‘ WST=<SL,IN,UP,DEL,EX, TRS,TRSF,JO,UN,PA> ‘

Fig. 2. Affiliation graf for structured language SQL SQL

DLW=<ModDLW ,NModDLW>U<STAN,0BCH>

T

DLW=<ModDLW,NModDLW> DLW=<STAN,0OBCH>

\

STAN=<CBt,BS,CCB,CEd,CLB,CSC,Cpic,UCR,CscB:

OBCH=<SCS,UCB,SPC,UHKC,LCaCL,TrCS,TbCa,PSH,UaAC,CDaTPC,MCCE,CIPAC,CECB,PEC>

Fig. 3. Affiliation graf for user interface

To prove the adequacy and capacity of mathematical models use for the complexity and cost of

emergency calculating, we describe a mathematical model for parameter STBD:
STBD ° $CR(CRA CR)E DR(DRA DR)E AL(ALA AL)E AD(ADA AD). (4)

Based on the mathematical model (3) we can get a syntax description for the procedure to create
tables for the database under the following mathematical representation depending parametric model and
syntax of existing commands (4).

Parameter CR mathematical model for the group of create objects commands on the example
instructions CREATE TABLE:

" CR(CRI STBD)$sint(ma6muya(nore _1_mun[(pasmep)][NOT _NULL]
[WITH _COMPRESSONWTH _COMP]
[unoexc _1[,none _2mun[(pazmep)]][NOT _ NULL]

[unoexc _2][,...]][,CONSTRAINT _ cocmasnoulnoexc],...]])) .

Parameter AL mathematical model for group of changes objects command in the example
instruction ALTER TABLE:

" AL(ALT STBD)$si nt(ma6ﬂuz4a{ ADD{ COLUMN _mun _nons [(pasmep)] [ NOT _NU LL]
|[CONSI' AINT _ queKc]} | ALTER{ COLUMN _mun_nons [( pasmep)]

|[CONST AINT _ cocmasnoti HH()@KC]} | DROP{ COLUMN _norne 1 _CONSTAINT _umsalnoexca}})
Parameter DR mathematical model for group of deleting objects commands on the example instruction
DROP USER:

" DR(DRI1 STBD)$sint(nonssoeamens|,nomwsoeamens,..][FROM _epynnal).

Parameter AD (add items) mathematical model on the exampleinstruction ADD USER:

" AD(ADT STBD)$sint(noaszosamens|,nonvzosamens,..][TO _epynnal).

According to the affiliation graph to the user interface DLW, shown in Fig. 3, and according to (1)
give the mathematical model that is shown below
" Mm$DLWEDLWE DLW) ®

" DLWI1 ModDLW¢ModDLW4d ModDLW) U
NModDLW4ENModDLW®d NModDLW) STANESTANG STAN) OBCH¢OBCHA OBCH)
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B Based on the proposed mathematical models and with creating the database syntax, at an early
stage of technical task development we can generate and calculate the length of the code that will make PP
cost and complexity calculation possible.

Life cycle models development for the CIS TPP development

The software development life cycle models were analyzed based on the standard 1SO / IEC 12207
and found that these models are not able to take account of specifications in the development of CIS TPP.
To develop a new approach to the early stages of technical task development and the possibility of
calculating the complexity and cost of the risk reduction a new model of software development life cycle
was offered. Life cycle moddl Jump is shownin Fig. 4.
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Fig. 4. Life cycle model Jump

At the stage of technical task development involved developer and the customer, of existing data
and the PP are analyzed, then select the programming language, specifies basic and advanced features that
are required for correct operation of the PP. Based on requirements user interface is developed, deviation is
minimized and arrangement of basic controls PP is optimized, an information operation sequence graph PP
is built. Based on the user interface structure of the database is developed, the database is selected, key
information files storage and the relationship between them are discussed.

After this stage completion a user interface prototype with generated code PP on object-oriented
language with logical and physical database model is got. On the basis of information complexity, cost and
risk developing PP are calculated.

At the working over the project stage design is programmed and refined, missing pieces of code are
appended. Then we get versions that are tested in development, unit testing, integration testing and system
testing. If there are errors at any stage of testing, we return to the stage of programming, eliminating and
optimizing code. After all the improvements project the customer tests PP.
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If after this stage there was a need to introduce a hew module, changes in the interface or having
trouble with the volume and flow of necessary information, there is an opportunity to return to the stage of
vehicle development block in the user interface or database structure.

After completion of the work over the project PP working version comes, that took all the necessary
revision and testing, and the project seems to continue to have support.
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AUTOMATIC QUADRILATERAL MESH GENERATION
FOR NON-CIRCULAR SHAFT PROFILES
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This paper is devoted to a technique for automatic generation of quadrilateral meshes
for shafts and hubs with non-circular profiles.
Key words: quadrilateral mesh, mesh optimization, mesh smoothing.

3anponoHOBAHO METOAMKY /ISl ABTOMATHYHOI0 CTBOPEHHSI YOTHPUKYTHOI CiTKHM /I
BAJIIB 1 BTYJI0K 3 HEKPYIJIMMH npodinsgammu.
Ku104oBi cj10Ba: 4OTHPUKYTHA CiTKA, ONTUMI3allisl CiTKH, 3TJIasKEHHS CITKH.

1. Introduction

In order to conduct simulation modeling and research for the stress-strain state of the connection of
a shaft and a hub, it is necessary to generate a high-quality quadrilateral mesh for these two connection
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