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— TOJIMIIEHHS CB1IOMOCTI Ta MOiH(GOPMOBAHOCTI CYCIIJILCTBA MPO MpodsieMy Oe3MPUTYIbHUX
TBapWH Ta MOKJIMBOCTI IOTTIOMOTH iM;
—CTBOPEHHS CIUIBHOTH KOPUCTYBAUiB, 3aIIKaBICHUX Yy IOMOMO31 OE3OMHUM TBAapHHAM Ta
30UIBIIEHHS CYCHUIBHOT MIATPUMKH IIi€i TpoOIeMu.
3arajgoMm med MPOEKT Mae BHCOKY COILajbHY 3HAYYIIICTh i MOXE MPUHECTH peajbHY JOMOMOTY
OE3NMPUTYIIBHUM TBapuHAM, JEMOHCTPYE MOJMIJIMBOCTI CyYaCHHX TEXHOJOTIH JJsl CTBOPEHHS
KOPUCHUX Ta €EeKTUBHUX BeO-3aCTOCYHKIB, CIPSIMOBAaHUX HA BUPIIICHHS TYMaHITAPHUX MPOOIJIEM.

CIIMCOK BUKOPUCTAHOI JIITEPATYPU

1 Jxon Jakker-«HTML Ta CSS. Po3poOka Ta nu3aitH BeO-cailTiB»

2 Hikcon Po6in-«CTBOproemo auHaMivHi BeO-caiiTu 3a qomomororo PHP, MySQL, JavaScript,
CSS ta HTML5»

3  Opeitn ben- «YUynnmuuii quzaitn Ha HTMLS 1 CSS3 nst Oyap-KuX mprucTpoiB.»

UDC 004.43

FRAME-BASED OPERATION METAMODEL TO CHANGEABILITY SUPPORT
IN THE LIFE CYCLE OF SOFTWARE PRODUCT LINES
TF'AM3AEB P. O. (rustam.gamzayev@karazin.ua)
XapkiBchbKii HanioHambHUIA yHiBepcuTeT iMeHi B.H. Kapasina

The problem of an operational metamodel developing to changeability support at the main
phases at the life cycle of software product lines is considered, that should generalize such concepts
as adaptability, configuration and customization of some project’ assets, and the frame-based
approach to its elaboration is proposed.

Research actuality and goal

Nowadays it is not reasonable to develop and maintain any separate software applications, but
in order to reduce related project’s costs and time, the more efficient and integrated software
solutions have to be elaborated, which are called software product lines (SPL) [1]. They have its
own specific life cycle (LC) models [2], and one of the most critical problems to be resolved there
is to provide a certain level of a changeability their project assets at all main phases within the LC
of SPL. There are a lot of different models and methods already used for this purpose that are
related to the separated LC's phases, and the goal of this report is to propose a generalized vision of
these ones, and to provide a formalized representation for their possible further analysis and
computerized support.

Main material and method

Analyzing some existing approaches [1,2], and basing of own research and development
activities already done [3,4], it is possible to propose the following generalized vision of the main
changeability subtypes that is shown in fig. 1 in form of the simplified UML class diagram.

In this diagram the parent class “Changeability” generalizes the fourth changeability subtypes
which can be provided at the different LC phases in any SPL development, namely:
1) Variability of some project assets means their ability to be efficiently changed, extended,
modified according to some trends on IT-market segments or tor the needs of several software end-
user groups, this system feature is reasonable to plan and to design already on the early phases in
LC of SPL (domain engineering, requirements gathering and analysis, etc.);
2) Adaptivity of some project assets means that they can change their structure or behavior
according to the changes operating environment in order to meet some quality or functional
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requirements, user needs, etc., this changeability type has to be provided and implemented at such
LC phase as a system architecture development or component-based software design;

3) Configurability of some project assets means that their functioning can be changed or modified
with respect to some specific user needs without to be restructured or reorganized at the
architectural level; this changeability type should be supported at the programming level of
separate (selected) software components, modules, etc.

4) Customizability of some project assets means their functions can be improved or précised
taking into account already gathered retrospective information about their support and maintenance,
in order to satisfy some new customer needs, and to support advanced system functionality.

Changeability

Properties ...
Variability Adaptivity
Project assets... Project
Configurability Customizability
Project assets... Project assets...

Fig. 1. The common vision of the main changeability subtypes in SPL

Because of the weak-formalized and heterogenous nature of the data resources needed to define
the software features listed in (1)-(4) the frame-based approach to construct the operational
metamodel for changeability support in the LC of SPL is proposed. The short exsert of this
framework is shown in fig. 2.

Frame_OMM: “Operation metamodel for changeability in SPL Lifecycle ”
{ Slot_1: “SPL lifecycle phase” = (“Domain Engineering ”, “Architectural Design”,
“Code Construction”, “Deployment / Maintenance ”)
Slot_2: “Changeability subtype ” = (“Variability”, “Adaptivity”, “Configurability”,
“Customizability”)
Slot_3: “Phase’s changeability models” = (“Feature models ”, “Algorithmic models”,
“Domain-specific languages ”, “Recommendation models”) };

Frame_DomENng: “Domain Engineering in LC of SPL*“
{ Slot_1: “Methods” = (“FODA”, “ODM”, ...)
Slot_2: “CASE tools” = (“Activsoft”, “EMF”, “ ...)
Slot_3: “Quality metrics” = (“Complexity 7, “Reusability”, ...) }

Fig. 2. The excerpt of the proposed frame-based metamodel
The Frame_OMM includes all changeability types, the phases in LC of SPL and the
appropriate models to be used for changeability analysis and implementation, and the

Frame_DomEng represents the vision about the variability support at the domain engineering
phase in SPL (see in [3] for more details).

216



Mamepianu konghepenyii «Cman, 00caAzHeHHA ma nepcheKmueu ingopmauiiinux cucmem i mexHonozii»

Conclusion and future research

In this report the operational metamodel to variability support at the all main phases in the LC
of SPL is proposed that generalizes such concepts as adaptability, configuration and customization
of all project’ assets, and the frame-based approach to its elaborating is considered. This allows to
structure the given heterogenous information resources which can be processed in a computerized
way, and therefore the development of an appropriate CASE-tool for this purpose has to be done as
a future work in this research.
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AHAJII3 POBOTH IHTEPHET-MAT'ABUHY 3 IPOJAXKY OJSTY TA OO
IMPOCYBAHHS{ Y MEPEXI IHTEPHET
I'EIIKO M.M.
Opecbkuii HalllOHATBHHUM TEXHOJIOTTYHUN YHIBEPCUTET

IHTepHeT-MarasuHu 3 NPOJAXy OASrY CTAJIN MOMYJISIPHUMHU y CYy4aCHOMY CBITI, 3a0€3MeUyI0UH
3pYYHICTh Ta JOCTYIHICTh TOKYIOK 3 BUKOpucTaHHAM IHTepHety. [Iponmax omsry B IHTepHeri
BUMarae e(eKkTHBHOI poOOTH 3 NMPOCYBAHHSAM TOBapiB y Mepexi, 00 3ajJyyaTH IOKYILIB Ta
3a0e3neunT ycmix Oi3Hecy. Y LbOMY TEKCTI MpPOBEAEMO aHali3 poOoTH [HTepHeT-Marasuny 3
MPOAaXy OJATY Ta Horo npocyBaHHs B Mepexi [HTepHeT.

3aBAsSKH 3pOCTAHHIO MOIMYJISIPHOCT] OHJIAWH-LIONIHTY, PUHOK NPOJIaXy OAry B IHTEpHETI cTaB
Iy’K€ KOHKYpEeHTHMM. /[lJs [OCATHEHHs Yycmixy B LboMYy Oi3Heci, HEOOXiJHO e(pEeKTHBHO
BUKOPHUCTOBYBATH 1IHCTPYMEHTH IIPOCYBaHHs TOBapiB B MEPEXKI, Takl sIK COLllaIbHI Me/ia, KOHTEHT-
mapketuHr, SEO, peknama Ta iHmi. BpaxoByrouM Takuili KOHKYpPEHTHMH CepeIOBMIIE, aHali3
poboTu [HTepHEeT-Mara3uHy Ta HOTro MPOCYBaHHS CTa€ BAXIIMBOIO 33aaueto s Oi3Hecy.

Jns 3abe3neyeHHs ycmixy IHTepHeT-Mara3uHy HeoOXiIHO MaTH ONTUMI30BaHMUN BeO-cailT 3
BHCOKOIO IIBHJKICTIO 3aBaHTaXCHHs, 3pYyYHUM 1HTepdeiicoM, BIANOBIIHUMHU MeTAaTeraMH Ta
BHUCOKOSIKICHUM KOHTEHTOM. lle 1omomoxe MOKpamMTH TO3ULIi B TONIYKOBHX CHCTEMaXx,
3a0€e3MeYnTH BUCOKY BIJBIAYBaHICTh Ta 3MEHIIMTH BIJICOTOK B1IMOB BiJ] BEO-CalTy.

[TpucyTHICTh B COLIabHUX MeJlia € BaXJIMBUM aclleKTOM NPOCyBaHHS [HTepHeT-Marasuny 3
MPOAaXy OJITYy. AKTHBHA TPUCYTHICTb B COIIQJTBHAX MeEpeXax JJ03BOJIIE 3aydaTH YBary
MOKYMI[iB, 30UIBIIYBAaTH CBIAOMICTh OpEHIy, B3aEMOMIATH 31 CHOXKMBauyaMH Ta 3a0e3lnevyyBaTH
PETEHIIII0 KITIEHTIB.

CTBOpEHHS BUCOKOSIKICHOTO Ta LIHHOTO KOHTEHTY, TAKOT0 SIK OJIOTH, CTATTi, BiJI€O, I0TIOMarae
3a0€e3MeYnTH eKCIIEePTHICTh OpeHay, MPUBEPTATH yBary MOKYMIIIB Ta 30UIbIIYBaTH PO3Mi3HABAHICTh
Marasuny. EQeKTHBHHMI KOHTEHT-MapKETHUHI CIpHUS€ B3aeMOJIil 3 KIi€eHTaMH, 3a0e3neuye ix
JIOSUTHHICTB Ta MOKE MPU3BECTH JI0 30UTBIIIEHHS MTPOJIAXKIB.
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