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Baenenne

BBEJEHHME

B mocobuun n3noxeHbl MaTepHasibl MPakTHKyMa (J1a0opaTOpHBIX
pabor) s yueOHOM mucuuMmiauHbl «CTaHAApTU3alMsA 3EIEHOro
IPOrpaMMHOTO obecrieueHust MH(OPMALMOHHBIX CHCTEM»
(«Standardization of green software of information systems»),
MOATOTOBJIEHHOIO [UIsl aclupaHTOB B pamkax mnpoekra TEMPUS
«Green Computing & Communication» (530270-TEMPUS-1-2012-1-
UK-TEMPUS-JPCR). [IpakTuky™m MOCBSIIEH aHATN3y W IPUMEHEHHIO
COBPEMEHHBIX  CTAaHAApPTOB (Momened  KadectBa) B  obnactu
OPOrpaMMHON HMHXXEHEPUH B YacTH 3€IEHBIX HH(POPMALMOHHBIX
CHUCTEeM, TPOPUIMPOBAHUIO TpPeOOBaHWN (XapaKTEPUCTUK) H WX
OLICHMBAHMIO C NPHUMEHEHHWEM H3BECTHBIX CTAHIAPTOB B KOHTEKCTE
3€JIeHBIX MH()OPMAIIMOHHBIX TEXHOJIOIUI U CUCTEM.

B mocoOum mnpuBomsTcs omucaHus JA0OpAaTOPHBIX padoT B
COOTBETCTBHM CO CIEAYIOIIEH CTPYKTYpol: IWenb | 3aJaud
nmabopaTopHOi pabOTHI, TOATOTOBKA K JIabopaTOpHOH paborTe,
TEOPETHUECKUI Martepuan, 3aJaHue, TpPeOOBaHUS K COAEPIKAHHUIO
OT4eTa U KOHTPOJBHBIE BONPOCHL. B NpHiioXKeHUH U3NOoKeHa ydueOHas
nmporpaMma Kypca.

Kaxxnas mabopatopnas padora sSBIsIETCS OTEIbHBIM 3aBEPILICHHBIM
3amaHueM. Pe3ynbTaThl, MONMyYeHHbIE B HPEABIAYLIIMX JabOpaTOpHBIX
paborax, MOryT ObITb BOCTPEOOBAaHBI IpPU BBHINOJHEHUH 3aJaHUIN
CIIeTyIOIUX padoT.

[lepBas nabopaTopHas paboTa MOCBAIIEHA aHANIU3Y CTAaHAAPTOB U
Mojeneli kadectBa mporpammHoro obecreuenus (II0) wum  wmx
nocieayromemMy cootHeceHuto ¢ 3eneHsiM 110. Bropas mabopatopnas
paboTa HampaBieHa Ha O3HAKOMJIGHHE C METOAUKOW CTPYKTYpHO-
CEMaHTHYECKOIO aHaju3a M €€ NPHUMEHEHHUS A NPenCTaBIICHUS
mozueneit kauectna I10.

B tperneit nabopaTopHoil paboTe HEOOXOOMMO O3HAKOMHTHCS C
TEeXHUKOH NpoduianpoBaHust (aceTHO-UEPAPXUUECKUX CTPYKTYp U
MPUMEHUTh ee Uil mpoduumpoBaHus TpeOoBaHuid 3eneHoro I[10.
UerBeprast nabopaTtopHas paboTa NOCBSILEHA HPO(QUIMPOBAHUIO
TpeOOBaHU (XapaKTEpUCTUK) MOJIENIel KauecTBa, YUUTHIBAS MIPU 3TOM
acrekt 3eie”Horo IIO, a Takxke anamu3y mognenei kauectsa IO B
KOHTEKCTE 3€JIEHBIX XapaKTEePUCTHUK.

4



Baenenne

[IsaTast nabGoparopHas paboTa OCHOBaHA HA H3YYEHHU H
OPUMEHEHUH TEXHUKH OLEHKH KadectBa [IO B cOOTBETCTBHM CO
cragaaptom ISO/IEC 25023. B mectoii mabopaTopHO HEOOXOIUMO
OCBOUTh HMHCTpyMeHTanbHOe cpeactBo «AFEUR» u mpumeHsaTs ero
[UIsl OLlEHMBaHMA KayecTBa M Oe3omacHoctd [0 TeXHOIOrM4eckoro
mpolecca MPOM3BOACTBA JIEKAPCTBEHHBIX IPEapaToB.

Pucynku, Tabnuubl 1 GOpMyNbl HUMEIOT CKBO3HYIO HyMEpAIUIO Ha
MPOTSHKEHUH M3JI0KEHUS BCEr0 MaTepraia nocoous.

IlocoOue ™Moxker OBITh HCIIONB30BAHO CTYAEHTAMH CTapIIMX
KypcOB M  acmupaHTaMy, OOy4aromMMHCS IO  HAampaBJICHUIO
IporpaMMHasi WHXXEHepUs WM HWH()OPMAIMOHHbIE TEXHOJOTUU H
CUCTeMBl B paMmkKax Kypca «Pa3paboTka, NpOEKTHpOBaHHE U
ONTUMM3ALUU HH(OPMALMOHHBIX CHCTEM», a TaKXKE MOXET ObITh
MOJIE3HO NPEMOAABATENAM, BEAYLIMM 3aHATUS IO COOTBETCTBYIOIINM
JUCLUTUIMHAM.

[TocoOue moaroToBIEHO NOKTOPAHTOM M aCHUPAHTKON Kadempsl
KOMIIBIOTEPHBIX cucTeM u cered XAU k.T.H., gon. A.A. T'opieeBbIM U
A.A. ®enoceeBoil COOTBETCTBEHHO, BEAYLIUM HAyYHBIM COTPYIHUKOM
LleHTpa OLEHMBAHUS MPOrPAMMHOIO OOECIEYEHUS] M  CHCTEM
WHCcTUTyTa CHCTEMHBIX M HHGOPMALMOHHBIX TEXHOJOrHid Mapuo
O®yzaan (ISTI-CNR System and Software Evaluation Center, Pisa,
Italy), 3aB. xadenpoit KOMIBIOTEPHBIX cucTeM u ceTer XAU m.T.H.,
mpod. B.C. Xapuenko. OOmee pemaktupoBaHue mposeneHo B.C.
Xapuenko u A.A. ['opaeeBbIM.

ABTOpBI BBIpAXalOT OJIATONAPHOCTh PELEH3EHTaM, KOJUIeraM II0
NPOEKTy, COTpyOHMKaM Kadenp 3a LEHHYI HH(OpMAIHIO,
METOANYECKYIO TOMOIIb U KOHCTPYKTHBHBIE MPEIJIOKEHUS, KOTOpBIE
BBICKa3bIBAJIMCH B IIPOLIECCE OOCYKICHUS TOCOOHSL.
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Kypc mnpucBsdeHuwii aHamizy Ta 3aCTOCYBAaHHIO CYYaCHHX
cTaHmapTiB (Momemed SKOCTiI) B OOJACTI MPOTpaMHOI iHXKEHepii,
30KpeMa, MpO(]ITIOBaHHIO BUMOT (XapaKTEePUCTHK) Ta iX OI[IHIOBAHHS
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HAaBYAIOTBCS 32  HampsMaMmu «Komn'torepHa  iHXKEHEpis»,
«Komn’torepui Haykm» Ta «lIporpamHa iHXeHepis», a TaKOXK MOXe
OyTH KOpPHCHO BHKJIaJadaMu, SKi BEAyTh 3aHATTS 3 BiINOBITHUX
JUCIHAIUIIH, 1 crerjagicraM 3 akocTi I13.

bibn. — 66 HaliMeHyBaHb, pUCYHKIB — 29, Tabmums — 16.

121



AmHoralis Ta 3MicT

1. JIabopaTopra poborta Nel. AHami3 craHmapTiB i Mojeneld SKOCTi B
KOHTEKCTI 3€JIEHOTO MTPOTPAMHOTO 320€3ITEUCHHS ....c.vvveneeenvreereraeeenneen 6

2. JlabopatopHa pobora Ne2. CTpyKTypHO-CEMaHTHYHHI OIMMHC 1 aHAaTi3
MOJIEIIEH SKOCT1 MMPOTPAMHOTO 3a0€3MEUCHHS ......vvveeeeneeeeeeennreeeeenneneees 13

3. JlabopatopHa pobdota Ne3. IIpodimoBaHHS BUMOT A0 MPOrPaMHOTO
3a0e3MeYeHHs 3 BHKOPUCTAHHSM (haceTHO-i€papXiyHUX CTPYKTYP .....28

4. JlabopatopHa pobota Ned. [IpodinroBaHHS XapaKTEPUCTHK MOZEIeH
SIKOCTI B KOHTEKCTI 3€JIEHOT0 IIPOTPAMHOT0 3a0€3MEUCHHS ................. 58

5. JlaGopatopHa pobGora Ne5. OImiHIOBaHHS SKOCTI MPOrPaMHOTO
3a0e3redueHHs 3 BUKoprcTaHHsM cTanaaptiB cepii ISO/TEC 25000.....80

6. JlabGoparopna poGora Ne6. 3acTocyBaHHS IHCTPYMEHTaIBHOTO
3aco0y «AFEUR» mist omiHIOBaHHS SKOCTiI W O€3MEKH MPOrpaMHOro
3a0€3MeUeHHs TEXHOJOTIYHOTO TMPOIeCy BHPOOHUIITBA JIKAPCHKHUX

TIPETIAPATIB «.veeenuvtieeeurereesuteeeeertnreeeessteeeesaseeeesanseeessn sanseeeeennseeessnsees 105
JITEPATYPA ..ot 115
ABSTRACT AND CONTENT ......ooiiiiiiiiiiieeieeeeeeeeeeee e 123
JOAATOK A. HABUYAJIBHA TTPOTPAMA ......ooviiiiiiiiiieeee 125

122



Abstract and content

ABSTRACT AND CONTENT

UDC 004: 504(045)

Gordieiev A., Fedosieieva A., Fusani M., Kharchenko V.
Standardization of Green Software of Information Systems / Ed.
Kharchenko V. S. and Gordieiev A. — Kharkiv: National Aerospace
University «kKhAI». —2016. — 136 p.

ISBN 978-966-662-708-0

Practical materials of course «Standardization of Green
Information Technologies and Systems» for PhD-students prepared in
frameworks of the project TEMPUS «Green Computing &
Communication»  (530270-TEMPUS-1-2012-1-UK-TEMPUS-JPCR)
are described.

This course is dedicated to analysis and application of modern
standards in software engineering (software quality models) for
profiling of requirements (characteristics) and software assessment
considering green issues of information technologies and systems.
Course program and laboratories description are represented as well.

This course is intended for MSc- and PhD-students on
«Computer Engineering», «Computer Science» and «Software
Engineering» for study of standards and software quality models in
context of green IT. Course can be useful for lecturers of relevant
courses and specialists in area software quality.

Ref. — 66 items, figures — 29, tables — 16
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TIPUWJIOXKEHHME A. YYEBHAS ITPOI'PAMMA

IMPUJIOKEHUE A. YHEBHASA ITPOI'PAMMA

DESCRIPTION OF THE MODULE

TITLE OF THE MODULE Code
Standardization of Green Software of Information Systems
Teacher(s) Department

Coordinating: Ass. Prof. Gordieiev Oleksandr

Comper systems and

Others: Prof. Kharchenko Vyacheslav, lecturer Fusani |networks department

Mario, lecturer Fedosova Alina

Study cycle Level of the module Type of the module
Post graduate A Full-time tuition
Form of delivery Duration Language(s)
Full-time tuition One semester Russian
Prerequisites
Prerequisites: Co-requisites (if necessary):

Boolean algebra; statistics; discrete
mathematics; software developments;
computer systems and system analysis
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TIPUWJIOXKEHHME A. YYEBHAS ITPOI'PAMMA

Credits of the Total student Contact hours Individual work
module workload hours
1 72 36 36

Aim of the module (course unit):
competences foreseen by the study programme

Acquisition of theoretical competencies and skills of description, analysis and
profiling of software requirements (characteristics) in context of green

information technologies and systems.

Learning outcomes of module Teaching/learning | Assessment
(course unit) methods methods
At the end of course, the successful Interactive lectures, | Module
student will be able to: Learning in Evaluation
1. Analysis of standards and SQMs and | laboratories, Questionnaire
selection of green software | Just-in-Time
characteristics (reqirements). Teaching
2. Describing of requirements Interactive lectures, | Module
(characteristics) of software with use Learning in Evaluation
formal notations. Comparisons of SQMS, | |1poratories Questionnaire
calculation of metrics and do analytical o
. . Just-in-Time
conclusions about received results. .
Teaching
3. Deciding of tasks for software Interactive lectures, | Module
requirements profiling with use formal Learning in Evaluation
describing of software requirements laboratories Questionnaire
profiles and operations for combining (or N
. Just-in-Time
fragmentation). .
Teaching
4. Developing of green oriented profile |Interactive lectures, | Module
with use full set of requirements Learning in Evaluation
(characteristics), considering of problems | ,poratories Questionnaire
of semantic inconsistencies in during s
. Just-in-Time
profiling process. )
Teaching
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5. Implement of procedure of software | Interactive lectures, | Module
quality assessment with use of ISO/IEC | Learning in Evaluation
25000 standard. For this procedure need laboratories, Questionnaire
use instrumental technique for Just-in-Time
automation and visualization received us )
values. Teaching
6. Apply of instrumental software Interactive lectures, | Module
«AFEUR» for software quality Learning in Evaluation
assessment of technological process of laboratories, Questionnaire
production of drugs based on the Just-in-Time
requirements of profiling based on )

Teaching

characteristics of green software.

Contact work hours

Time and tasks
for individual

work

Themes

Seminars

Practiacl work
Placements

Total contact work
Individual work

Tasks

* | Lectures
* | Consultations

1. Analysis standards and SQMs
in context green software

1.1. Standards and software
quality models in context green
software

1.2. Application of SSA-technique
for analysis SWQMs.

+ | Laboratory work

—
N
—
N
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2. Formal description and
profiling of software
requirements (characteristics)
in context green software

2.1. Software requirements
profiling by use of Semantic
Facet-Hierarchical Structures
(SFHS) Profiling Technique.

2.2. Software quality models
characteristics profiling in context
green software.

4

4

4

12

12

3. SWQ assessment using
known standard and tools

3.1. Application of software
quality assessment technique.

3.2. Application instruments
software «KAFEUR» for software
quality assessment of technologic
production process of drugs
basing on requirements profiling
and considering green software
particularities.

12

Total:

12

12

36

36
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TIPUJIOXXEHHME A. YUEBHAS ITPO'PAMMA
Wei
Assessment . g Deadl .
htin | Assessment criteria
strategy o ines
Z3
Lecture activity, 10 7,14 | 85% — 100% Outstanding work, showing

including fulfilling
special self-tasks

a full grasp of all the questions answered.
70% — 84% Perfect or near perfect
answers to a high proportion of the
questions answered. There should be a
thorough understanding and appreciation
of the material.

60% — 69% A very good knowledge of
much of the important material, possibly
excellent in places, but with a limited
account of some significant topics.

50% — 59% There should be a good grasp
of several important topics, but with only
a limited understanding or ability in
places. There may be significant
omissions.

45% — 49% Students will show some
relevant knowledge of some of the issues
involved, but with a good grasp of only a
minority of the material. Some topics may
be answered well, but others will be either
omitted or incorrect.

40% — 44% There should be some work
of some merit. There may be a few topics
answered partly or there may be scattered
or perfunctory knowledge across a larger
range.

20% — 39% There should be substantial
deficiencies, or no answers, across large
parts of the topics set, but with a little
relevant and correct material in places.
0% — 19% Very little or nothing that is
correct and relevant.
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Learning in 30 7,14 |85% — 100% An outstanding piece of
laboratories work, superbly organised and presented,
excellent achievement of the objectives,
evidence of original thought.

70% — 84% Students will show a
thorough understanding and appreciation
of the material, producing work without
significant error or omission. Objectives
achieved well. Excellent organisation and
presentation.

60% — 69% Students will show a clear
understanding of the issues involved and
the work should be well written and well
organised. Good work towards the
objectives.

The exercise should show evidence that
the student has thought about the topic
and has not simply reproduced standard
solutions or arguments.

50% — 59% The work should show
evidence that the student has a reasonable
understanding of the basic material. There
may be some signs of weakness, but
overall the grasp of the topic should be
sound. The presentation and organisation
should be reasonably clear, and the
objectives should at least be

partially achieved.

45% — 49% Students will show some
appreciation of the issues involved. The
exercise will indicate a basic
understanding of the topic, but will not
have gone beyond this, and there may
well be signs of confusion about more
complex material. There should be fair
work towards the laboratory work
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objectives.

40% — 44% There should be some work
towards the laboratory work objectives,
but significant issues are likely to be
neglected, and there will be little or no
appreciation of the complexity of the
problem.

20% — 39% The work may contain some
correct and relevant material, but most
issues are neglected or are covered
incorrectly. There should be some signs
of appreciation of the laboratory work
requirements.

0% — 19% Very little or nothing that is
correct and relevant and no real
appreciation of the laboratory work
requirements.

Module Evaluation |60 8,16 | The score corresponds to the percentage
Quest of correct answers to the test questions
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