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BU3HAYEHHS TPIOPUTETHOCTI 3ABJIAHD IT-IIPOEKTY
HA OCHOBI HEYITKOI JIOTIKA

Po3pobaeHo HeuimKy cucmemy 0151 8U3Ha4eHHs1 npiopumemHuocmi 3agdanb IT-npoekmy cmeopeHHs Komn 1omepHoi
cucmeMmu Ha 0OCHOBI cMAaHy NOKA3HUKI8 ix Mempuk 20mosHocmi, 03801y ma ckaadHocmi. 3anponoHosaHull nioxio MoxcHa 3
ycnixoMm eukKopucmosysamu npu 6CcmaHoeseHHI npiopumemie 3asdaHb IT-npoekmie 6ydb-51K020 CNpsSIMY8AHHS ma
OYIHI0BAHHS 3A8AHMANCEHOCMI NPOEKMHOI KOMAHOU.

Karwouosi caoea: IT-npoekm, Komn’romepHa cucmema, npiopumem 3a80aHb, HeHimKa /102iKa, HeYimKa cucmema.
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West Ukrainian National University
PRIORITY DETERMINATION OF IT PROJECT TASKS BASED ON FUZZY LOGIC

Making a decision about the possibility of performing individual works on the system creation depends on the quality of the
conducted research in the field of computer system use, the formed requirements, proposed solutions and the correct distribution of task
performance priorities. The task of business analysts in IT companies is the control over the fact, that the created product fully meets the
needs, and requirements of the customer of high quality. At the same time, the business analyst's ability to make decisions about the scope of
work and their priority in conditions of uncertainty is important; in particular, whether a sufficient number of tasks are prepared for
execution in order to be able to predict the work of the team. The purpose of this work is to prioritize IT project tasks based on user story
metrics, including readiness, permission to execute and task complexity. Due to the fact that IT projects, the products of which are computer
systems, are often carried out under conditions of uncertainty, it is advisable to use fuzzy logic to determine the priority of tasks. A fuzzy
system of prioritization of project work is proposed, which has as input values the state of task readiness, permission for execution and
complexity. The output of the developed fuzzy system is the priority of the project tasks. The Fuzzy Logic Toolbox for MATLAB is used to build
a fuzzy system. The model of the dependence of output values due to inputs is given by Mamdani's inference mechanism. The membership
functions of the input variables are given by a bell shape, and the output variables are triangular. The rule base of the proposed fuzzy system
consists of 23 "if-then" rules. The fuzzy system takes into account the states of each indicator and, based on their combinations, determines
the priority of the task according to which the business analyst and the IT project manager for the creation of a computer system apply
actions to either improve the state of the indicators or distribute high-priority tasks among individual performers. The proposed fuzzy system
allows you to simulate the situation regarding the priority of tasks at any stage of the IT project implementation, when it is necessary to
clarify the requirements for the computer system or make changes to the project caused by uncertainties, as well as when analyzing the
perspective of the workload of the project team. The business analyst's correct prioritization of tasks using a fuzzy system and it will
contribute to the successful implementation of projects and the confidence of project team members in the prospect of employment.

Keywords: IT project, computer system, task priority, fuzzy logic, fuzzy system.

IHocTanoBka mpodaemu

CTBOpEHHSI KOMIT FOTEPHHUX CHUCTEM 3/11HCHIOETECS B Mexax I T-npoekTiB, Mmij 4ac BUKOHAHHS SIKUX BUHUKAE
HEOOXiTHICTh KOPEKTYBaHHsS BHMOT 10 CHCTEMH Ta BHECEHHS 3MiH Yy MOPSJOK BUKOHAHHS POOIT MPOEKTY. 3MiHU
CTOCYIOTBCSI HE JIMIIE TEXHOJIOTIH, SIKi HEOOXiZIHO BUKOPHCTOBYBATH Ul CTBOPEHHS CHCTEMH, ajle W IMiAXOAIB 10
ynpasmiaHs [T-mpoexramu, 30kpema 1 10 aHami3y CTaHy MOKa3HUKIB OKPEMHX 3aBJaHb CTBOPEHHS KOMI IOTEPHOT
CHCTEMH.

[TpuiHATTA pimIeHHA PO MOKIMBICTH BUKOHAHHSA OKpEMHX POOIT 31 CTBOPEHHS CHCTEMH 3aJECKUTh Bif
SKOCTI MPOBEIEHUX JOCHI/KEHb c(epr BUKOPUCTAHHSI KOMII IOTEPHOI CHCTEMH, C(HOPMOBAHHX BUMOT,
3aMpoOINOHOBAHMX PIlIEHb Ta MPABMIIBHOTO PO3MOAUTY NPiOPUTETIiB BUKOHAHHS 3aBIaHb. Y 3B S3Ky 3 THM, o IT-
MPOEKTH, NPOJYKTAMHU SIKUX € KOMIT FOTEPHI CHCTEMH, 4aCTO BHKOHYIOTHCS B YMOBaX HEBH3HAUEHOCTI, BU3HAYATH
TaKy MPIOPUTETHICTh € aKTyaJIbHUM 3aBIaHHSIM.

AHaJi3 1ocaigxKeHb Ta NyOaiKauin

Haym3BrnyaiiHO BaKIMBUM JUIsS YCHIMIHOCTI OyJIb-SIKOTO IPOEKTY € 4YiTKe BH3HAYCHHS POOIT MPOEKTY,
NPIOPUTETY 3aBJaHb Ta IPABWILHUM PO3IIOALT JIIOJCHKUX PECYPCIB sl iX BUKOHAHHSI.

Ha BaxnuBicTh Ta eeKTHUBHICTH BHM3HAUCHHS IPIOPHUTETIB 3aBAaHb y cdepi ynpaBiaiHHS KOMaHAaMHU
PO3pOOHUKIB MPOTPaMHOro 3a0e3MeyYcHHsT BKa3yrTh aBropu [1, 2]. ¥V crarrti [2] 3a3HaYeHO, IO MIPOrHO3YBAaHHS
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MpiopuTeTy 3aBIAaHHs 0e3 ypaxyBaHHs iHpoOpMAIlii po iHII 3aBAaHHS MOTSHIIHHO MOXE MPU3BECTH 10 HETOYHUX
NIPOTHO3IB TpiopuTeTy. Pe3ynbraTté Hboro A0CiKEHHS JEMOHCTPYIOTh IIepeBark Ta KOPUCHICTh MOOYI0BH MOJEN]
mpiopuTe3allii 3aBIaHb Ha OCHOBI MOBHOT iH(opMaIlii 3 OeKIIoTy.

sl BCTaHOBJICHHSI TPIOPHUTETIB 3aBJaHb Ta BHMOI 3 HHMMH IIOB’SI3aHMX MOXKHA 3aCTOCOBYBAaTH pi3HI
nigxoau [3-5]. Hampuknazn, aBTopu [6] NpONOHYIOTH 3 II€I0 METOIO BUKOPHCTOBYBAaTH HEHPOHHY MEpExKy, a y
JocnipkeHHl [7] po3po0ieHo MeTonu aHaily Ta NMPUHHATTS pillleHb AU MPU3HAYEHHS NpPIOPUTETIB 3aBIaHb B
PEKMMI peajbHOr0 4acy Ta aHajli3y MapajielbHUX 3aBIaHb, 3MOJEIbOBAHUX SK OPIEHTOBaHI AlMKIIYHI Tpadu.
3amporonoBana y [8] Mopmenp, 3acHOBaHa Ha BiZOOpakeHHI 3aBIaHb, TEHETHYHIN Mozemi Ta IDIaHyBaHHI
MPIOPUTETIB 3 YypaxyBaHHSAM BHTpPAT, IIOB’S3aHMX 13 BHUKOHAHHSIM 3aBIaHHA. ABTOpH [9] TPOMOHYIOTH
IHTETIeKTyallbHy eKCIEepTHY CHCTeMy IUIaHyBaHHS 3aBIaHb, SKa BimoOpakae y peaJbHOMY Yaci BIOPSIKOBaHI 3a
BaYXJIMBICTIO 3aBJaHHA Ta €()EeKTUBHICTH X BUKOHABIIIB HA OCHOBI JIHTBICTHYHHX OmHUCiB. Y cTarTi [10] BKa3zyeTscs
Ha Ba)XJIMBICTH MpiopHTe3arii BUMOT IS MPUHHATTA pillieHb B MpoIieci po3poOKK MpOTrpamMHOTO 3a0e3MedeHHS i
NIPOTIOHY€ThCSI HEHPOHEUITKA CUCTEMa BCTAHOBJICHHS IPIOPUTETIB BUMOT JI0 SIKOCTI ITPOTPaMHOTO 3a0e31eueHHsI.

Takum uymHOM, cTBOpeHHsi sikicHOoro IT-mpoaykTy moTpeGye aoCHimKeHHS IIOA0 MOKIMBOCTI
NMPAaBUJIBHOTO BCTAHOBJIEHHSI MPiOPUTETIB BMKOHAHHA 3aBJaHb NMPOEKTY Ta NPOAKTHBHOIO OI[iHIOBAHHS
3aBaHTA’KEHOCTi MPOEKTHOI KOMaH/IH.

Tak sik 37e01IBIIOro MPOEKTHA JisUIbHICTh BiAOYBAE€ThCS B YMOBaxX HEBU3HAYCHOCTEH, TO, SIK HACIIMOK,
HaOyJIM MIHPOKOTO 3aCTOCYBAHHS METOAU YIPAaBIiHHS MPOCKTaMH, 10 0a3yIOThCS Ha HediTKid Jjorimi. Taki momeni
VOpaBIiHHSA MPOCKTaMH OepyTh O yBaru pi3Hi Bapiamii Ta OCOONMBOCTI BIUIMBAlOYHNX (DAKTOPIB UM MPOCKTHHUX
MMOKA3HHKIB 1 MAfOTh 3MOTY €(eKTHBHO 3MiMCHIOBATH NMPOCKTHY MisUIbHICTH HE JIMINE TPU CTBOPEHHI MPOIYKTY
npoekty [11-15], a # mpu #ioro excroryaTamii [16].

®opMyJIIOBAHHSA Winel

Jus yemimeoi peamizamnii [T-mpoekTiB HeoOXimHO chopMyBaTH BHUMOTH JO KOMIT FOTEPHOI CHCTEMH,
BCTAaHOBUTH TIPIOPUTET POOIT MPOEKTY Ta PO3MOMUIATH IX MK BHKOHABISIMHU. J{7si (OpPMYBaHHS UiTKHX BHMOT
HEOOXITHO JOCKOHAJIO BUBYHMTH NMpoOIieMy, sIKy Il KOMII'IOTEpHA cUCTeMa Mae BupiuryBatu. J[jis uporo HeoOXiaHe
CHUIKYBaHHs Oi3HEC-aHAJITHKA 13 KJII€HTOM, aHali3 BIIOMHUX IiJXOJIB IO BHUpILIEHHS NPOOJIEMH KOHKYpPEHTaMH,
KOHCYJIbTallil 3 iHIIUMH (axiBISIMH, SKi MalOTh PO3YMIHHS icHYI04O1 mpobiaeMu. KpiM Toro, HeOOXiTHO OIHUTH
MOJKJIMBOCTI MIPOCKTHOT KOMaH M, HasiBHI, MOKJIUBI YU TOCTYIHI TEXHOJIOTII.

[Ticyist TOTO, SIK BCTAHOBJICHO Ta MiATBEPIKCHO BUMOT'H, BAXKIIMBO BU3HAYUTH iX MPIOPUTETHICTb.

[Tpu GopmyBaHHI BUMOT Ta po3podui npoaykTy IT-npoekTy moBHHHA 3aKIaAaTHC MOXIIMBICTh THYYKOCTI
Ta aJanTHBHOCTI 10 MOJIMBHX 3MiH 3aJI€)KHO Bifl MOTPeO KOHKPETHOTO KOPHCTYBada KOMI 0TepHOI cuctemu. Ciix
BpaxyBaTH, 10 BUMOTH PO3BHBAIOTHCS, A ITi/I 4aC BIPOBAKEHHS CHCTEMH YacTO BUSBIITIOTHCS HOBI IOTPeOH, NesKi
3 SKUX MOXYTb OyTH KPUTHYHO BaXXJIMBHMH Ta 3aMIHIOBATH iCHYIOYi BUMOTH 3 TOYKHM 30py mpiopurery. Tomy
HEOoOXiHO 3HaTW, SIK LI HOBI BUMOTH BIIMCYIOThCS y BCTaHOBJICHHII Oi3HEC-aHATITUKOM HOPSIOK BHUKOHAHHS
3aBJIaHb.

3aBnanHsM Oi3Hec-aHamiTHKIB y IT-kOMOaHisIX € KOHTPOJb HaJ TUM, HIO0 CTBOPIOBAaHMH MPOIYKT
MOBHICTIO 33JI0BOJIBHSB HOTpedaM Ta BUMOraM 3aMOBHHKa 1 OyB sikicHUM. IIpu 1IbOMy BaXJHMBOIO € 3[aTHICTh
Oi3Hec-aHaJiTHKA NpUIMATH PillIeHHs 1040 00’eMy poOIT Ta iX MpiopUTETy B yMOBaX HEBH3HA4YEHOCTI, 30KpemMa
MiATOTOBKK JJIi BUKOHAHHS JOCTaTHHOI KUIBKOCTI 3aBJaHb JJIs TOrO, 1100 MOXKHA OyJI0O MPOTHO3YBaTH poOOTY
KOMaH/IH.

[TpaBuibHe BU3HAUEHHS Oi3HEC-aHAJIITUKOM MPIOPUTETHOCTI CIIPUSTHME YCHIIIHIA peaizalii NpoekTiB Ta
BIIEBHEHOCTI WICHIB MPOEKTHOI KOMAaH/IH y TEPCIIEKTUBI 3aifHATOCTI.

Metoro maHOi poOOTH € po3poOKa MOAETi BCTAaHOBICHHS mpioputery poOiT IT-mpoekry. Metpukamu
icTOpiii KOpUCTyBada, sIKi CIiJ OpaTH O yBaru NpH BCTAHOBJICHHI NPIOPUTETy BHKOHAHHSI DPOOIT TPOEKTY, €
TOTOBHICTH, O3B Ta CKIIAJIHICTh 3aBJaHb.

BuxJiag ocHOBHOr0 MaTepiany

[ 3aBaHb NIPOEKTY B yMOBax HEBHU3HAYEHOCTI CTaH IOKA3HHUKIB IX METPUK CHPUYHUHSE Pi3HI piBHI
mpioputety poOiT mpoexty. Tomy B Iiif cuTyarlii HaOUIBIT TOWIIBHUM € 3aCTOCYBaHHS amapary HEWiTKOl JIOTiKH
[17].

Tak sIK 10 mepeniKy BIUIMBAIOYMX HAa BCTAHOBJICHHS HPIOPUTETY BUKOHAHHS 3aBJaHb MPOEKTY MOKA3HHKIB
MIPOTIOHYETHCSI BHOCUTH HACTYIHI METPUKHU: TOTOBHICTD, JO3BLI Ta CKJIATHICTh, TO caMe IIi TTOKa3HUKH € BXiTHUMH
3HAYCHHSAMH  HEYITKOI CHCTEMH, sKa BPaxoBye KOMOiHamii iX pi3HMX CTaHIB Ta Ha I[il OCHOBI BH3HaYae
NIPIOPUTETHICTD 3aBAaHb MpoeKTy [18].

Jus BXinHOT 3MIHHOI, 110 BM3HAYa€ TOTOBHICTH 3aBJIaHHS, IPOIIOHYETHCS HACTYITHHH PO3IOALL HOBE;
YOPHETKa; TOTOBE.

Jlist BXiTHOT 3MIHHOT «ZI03B1I» PO3TIISIAETHCS [IBa CTaHH: J03BOJICHO; HE JO3BOJIEHO.

BxinHa 3MiHHa «CKJIQJHICTE) MOXE NPUIMaTH 3HAYCHHS: HE BU3HAUCHA; BU3HAYCHA.

BuxomoM npornoHoBaHOi HEWITKOI CHCTEMH € NPIOPUTET BUKOHAHHS 3aBAaHb NPOEKTY, KUl BU3HAYAETHCS
3a 10-6aIbHOO IIKAJIO.

DyHKIT HAIEKHOCTI BXITHUX 3MIHHHX 3aJal0ThCS JI3BOHOMOIIOHOI0 (popMOO, a BHXigHOI 3MIiHHOI —
TPHUKYTHOIO.

Jlst moOynoBH Ta MepeBipKy MPaBUIBLHOCTI POOOTH HEUITKOI CUCTeMH TpiopuTe3arlii 3aBaanb [T-mpoekTy
BHKOpHUCTOBYeThCS 3acid Fuzzy Logic Toolbox cepemosuma MATLAB.
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ITepenbavaeTnes, MO MOJETH 3aJCKHOCTI BUXIIHUX 3HAYCHDb BiJl BXITHUX 3a/laHa MEXaHi3MOM HEUITKOTO
BUCHOBKY MawmpuaHi [19, 20].

B 3aranpHOMY, HEdiTKa CHCTEMa BH3HAYCHHS MPIOPUTETY POOIT MPOCKTY 31 CTBOPEHHS KOMII FOTEPHOI
CHCTEMU Ha OCHOBI METPUK OKPEMHX 3aBJaHb I0J[aHa Ha puc. 1.

basa mpaBuit Takoi HEUiTKOT CHCTEMH CKIAJIAETHCS 13 23 MPABUI TUIY «SKIIO - TO».

Hanpukian, sSKIIo rOTOBHICTE MPUAMAE 3HAYCHHS, IO HAJIC)KUTh MHOXKHHI «4OPHOBHUKY, JIO3BLIT HE HAJIAHO
1 CKJIIHICTh HE BU3HAYCHA, TO MOXKHA BCTAHOBUTH MPIOPUTET BUKOHAHHS I[LOTO 3aBJAHHS MPOCKTY, AK «7». K0
TOTOBHICTh TIPHHMAaE 3HAYCHHS, IO HAIEKHUTh MHOXHHI «HOBE 3aBIJaHHS», JO3BLT HANAHO 1 CKIAmHICTh HE
BH3HAYEHA, TO MIPIOPUTET IIHOTO 3aBIAHHS MPOEKTY Oyae «4». SIKmio 3aBHaHHS TOTOBE, JO3BUT HAJAHO i CKIAIHICTD
BH3HAYEHA, TO 1€ 3aB/JIaHHS € IEPIIOUYEePTOBUM, OCKIITBKH HOTO MpiopuTeT «1»

F&_progect
.&. {wamatani]

Puc. 1. CTpyKkTypa HediTKOI cHcTeMH

Burisig 6a3u nmpaBui1 300pakeHo Ha puc. 2.
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Puc. 2. ba3za npoaykuiiHuX NpaBUJI He4iTKOI cHCTeMH

AHali3 METpUK Ta BCTAHOBJICHHS NpiopHTETy 3aBHaHb IT-IIPOEKTY 3a TOTIOMOTOI0 HEYITKOi CHUCTEMH, a
TAKOXX BiJIIOBiHA peakilis Oi3Hec-aHAJITHKAa YU MEHEDKEpa IMPOEKTy BiIOYBAETHCS 3a aTOPUTMOM, TOAAHUM Ha
puc. 3.

CnovaTKy BBOJSTHCS NMapaMeTpH 3aBAaHb YU POOIT 31 CTBOPEHHS KOMII'IOTEPHOI CHCTEMH: TOTOBHICTb,
JI03BiJT TA CKJIAHICTS, SIKi € BXiTHUMH BETHYMHAME HE4iTKOT CHCTEMH.

HeuiTka cuctema BpaxoBye CTaHH KOXKHOTO ITOKa3HHMKa 1 Ha OCHOBI IX KOMOiHalilf BU3HA4ya€ MpiopuTeT
3aBIaHH, BIAMOBITHO IO SKOTO Oi3HEC-aHAIITHK Ta MeHelkep IT-npoekTy 31 CTBOPEHHS! KOMIT IOTEPHOI CHCTEMH
3aCTOCOBYIOTH [Iii IIOZI0 a00 TOKpAIIeHHS CTaHy MOKa3HUKIB (y BHUIAAKy HU3BKHX 3HA4Y€Hb IMPIOPHUTETIB), abo
PO3MOAITY 3aBAaHb 3 BHCOKHM IPIOPUTETOM MiX OKPEMHMH BHKOHaBISIMHU. l[poMy crmpumse Bisyamizamis pobotn
HEUiTKOI CHCTEMH Ta aHaJli3 TOBEPXOHb 3aJISKHOCTI MPIOPUTETY Bifl BXiAHUX 3HAYCHb METPHUK 3aB/IaHb.

Hampuknan, y BUIaaKy TOTOBHOCTI, HaJIaHOMY JIO3BOJI Ta BHU3HAYeHIH CKIamHOCTI (TpiopuTeT «1»)
3aBJAaHHs MEepPEeJacThCd Ha BUKOHAHHA. SIKIIO MPH BOX MO3UTHBHHUX CTaHaX FOTOBHOCTI Ta JO3BOJIy CKJIAIHICTh HE
BU3HAUeHa (MpiopuTeT «2»), TO Oi3HEC-aHANITHK TOBHHEH OIHUTH CKJIQJHICTh, IICIA YOro IepenaTd Ha
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BHKOHaHHs. B cuTyalii, Koim 3aBAaHHS TOTOBE, ajie JO3BUI HE HA/JAHO 1 CKIAIHICTh HE OliHeHa (MPIOPUTET «6»),
NOTPiOHO BMKOHATH [ii, CHPSMOBaHI Ha BCTAaHOBJICHHS CKJIQJHOCTI Ta OTPHMAaHHS J03BOJY. SIKIIO K 3aBIaHHS
IpoIpanbOBaHe B YOPHOBOMY BapiaHTI, ajie € JO03BUI Ta OLIHEHa CKJIAAHICTH (mpiopuTeT»3»), HE0oOXiTHO

JI0OTIPALFOBATH BUMOTH.
ITouaTox >

BBenenns napamerpis
3aBJIaHb

Heuitka cucrema

Busenenns
MIPiOPHUTETY 3aBAAHB

BukonauHs Iiil BIAIIOBIIHO IO
piopuTeTy

[
( Kinenp >

Puc. 3. Arroput™m BCTaHOBJICHHSI IPiOPHTETY 3aBIaHb

MonemoBaTH CHTyamilo MOXXHa Ha OyIb-iKOMy eTami BHKOHaHHS [T-mpoexTy, mpu HEoOXimHOCTI
YTOYHEHHS BUMOT JI0 KOMIT IOTEPHOI CHCTEMH 4YM BHECEHHS 3MiH Yy IPOEKT, CHPUYMHEHNX HEBU3HAYCHOCTSIMH, a
TaKOX ITPU aHaJli3i MepPCIeKTHBY 3aBaHTAXEHOCTI MPOEKTHOT KOMaHIH.

BucHoBku

[ToOy10BaHO HEYITKY CHCTEMY IMPIOPUTETHOCTI POOIT MPOEKTY, sIKa Ma€ BXIMHUMH 3HAYCHHSIMH CTaH
TOTOBHOCTI 3aBJIaHHS, J03B1JI Ha BUKOHAHHS Ta CKJIaJIHICTh. BUX0JJOM pO3p00sIeHOi HEeUiTKOI CUCTEMH € TPIOPHUTET
BUKOHAHHS 3aBJaHb MPOEKTY. Bil MpaBUIbHOrO BCTAHOBIICHHS MPIOPUTETIB, HAJIAHUX 3aBIAHHSIM, 3aJIE€KHUTh YCIIX
BCBOTO NpOEKTy. Po3pobneHa HewiTka cucTemMa Jae 3MOTY YHHUKHYTH CyO’€KTHBHICTb, IO 3HAYHO IMiJIBUIILYE
e(heKTUBHICTh IPUIHSTTS PIlICHb Oi3HEC-aHATITHKOM.
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