20

VIIK 004.412

HEJIIHIMHI PETI'PECIMHI PIBHSIHHS JJIS1 OIITHIOBAHHSI
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Anomauin. Ilposedeno oyiuky icnyrouoi modeni |1SBSG ons oyinrosanns wacy pozpodxu
NPOCPAMHUX NPOEKMIB 8 3ANEHCHOCMI 8I0 MPYOOMICMKOCMI iX po3pobKu 01 niamgopmu
midrange. [lobyoosano Heniniini peepecitini pisHsHHA mpusarocmi po3pobku Java-
3acmocyHkie 011 naamgopmu midrange 3 ypaxysamnam munie I13. Taxooic nopieHAHO
sHauenns Koepiyienmy oemepminayii R?, cepeonvoi eenuuunu eionocnoi noxubxu MMRE ma
piens npoecnosysanns PRED(0,25) ona mpbox nob6y0o8aHux HeIiHIUHUX pecpeciliHuX PIBHAHDb.
Knrouosi cnosa: mpyoomicmkicmv, mpueanicms po3poOKu RpPOSPAMHO20 3a0e3nedeHHs;
HeNiHilHa peepecis; Java-zacmocynok; niamgpopma midrange

Bcmynna uwacmuna. Midrange — kimac KOMI'FOTEPHHX CHCTEM, SIKMHA 3HAXOJHUTBCS MiX
MeiHpeiimamMn 1 Mikpokomm'torepamu. lle cucremu cepegHbOrO piBHA, B MEpIIy dYepry
BHUCOKOMPOAYKTUBHI MEPEKEB1 cepBepH Ta IHIII THIM CEPBEPIB, SKI MOXYThb OOpOOIATH
BelMKoMaciTabHy 0O0poOKy Oarateox Oi3Hec-7oAaTkiB. BoHu He Taki MOTYXHI, sSIK MeHHpeimu,
OJHAK IX MOKYIKa, eKCIUTyaTallisi Ta OOCIyroByBaHHs ACIUICBINE, HDK y MEHH(pEHMiB, i, Takum
YHHOM, BOHHU 33JIOBOJILHSIOTH OOYHCIIOBANIbHI MOTpeOM Oarathox opraizamiin. Midrange cramu
MOIYJISIPHAMU SIK TIOTY>KHI MEPEXKEB1 cepBepH, sIKi JONOMararoTh KepyBaTH BEIMKUMU BeO-caliTaMu
B IHTepHeTi, KOpropaTUBHUMHU IHTpamepexkamu, Touo. ChOroJHI CHUCTEMH CEpPEeIHbOIO PIBHSA
BKJIIOYAIOTh B ce0e CepBEpH, 1110 BUKOPHCTOBYIOTHCS HA IPOMUCIOBUX MiIIPUEMCTBAX 1 BAPOOHUUYMX
HiANPUEMCTBAX, IPAlOTh BAXIUBY pOJib B aBTOMaTtu3oBaHoMy BUpoOHHUITBI (CAM). Bonu Takox
MOXYTh NpuiMatu ¢GopMy MNOTYKHUX TEXHIYHUX pPOOOYMX CTaHLIM A7 aBTOMAaTH30BAaHOI'O
npoektyBaHHs (CAIIP) Ta iHmmx oGuuciaroBaiIbHUX 1 rpa@iuHuX AojaTkiB. CHUCTeMHU CepelHbOro
PIBHA TaKOX BUKOPHCTOBYIOTHCSI B SIKOCTI 30BHILIHIX CEpBEPIB AJIs JOMOMOTUM MeHH(ppeim-
KOMIT'FOTepaM B TEJICKOMYHiKalilHiii 00poOii Ta ynpasiiHHI Mepexero [1].

3rigao 3 PMBOK Ta cranmgapty ISO/IEC 12207 — Software life cycle processes — mporec
OLIIHIOBAHHS TPUBAJIOCTI PoOIT 3 po3poOku mporpamuoro 3abesneueHHs (I13) € HeBix’eMHOMO
CKJIaIOBOIO iHkeHepil BumiproBanHs [13 [2]. 3a cratucrukoro 6insg 30% mporpaMHUX MPOEKTIB
MaloTh TPYIHOUIl 3 peajizali€elo (He BKJIAJAIOThCA B OIOJKET, BUXOIATH 3 MOPYIIEHHSIM YaCOBHX
oOMexxeHb, a00 HeHanexHoi skocti). Ilporpamui mpoekt A 1uatpopmu  midrange
XapaKTEPU3YIOTHCA CBOIM 3HAYHUM PO3MIPOM, BEIMKOIO KUTBKICTIO KOMIIOHEHTIB Ta CICIIaIbHUMHU
BHUMOTaMHU 70 HaaidHOCTI. ToMy HOCTOBIpHE OIIHIOBaHHS TPUBAJIOCTI PO3POOKH MPOTrpaMHHUX
MPOEKTIB VIS ITi€T TUIATPOPMU € aKTyaTbHUM 3aBJIaHHSIM.

3a craructnunnmu ganumu komnanii ISBSG (International Software Benchmarking Standards
Group) (https://www.isbsg.org/about-isbsg), wactka I3 mis trardpopmu midrange, OCHOBHOIO
MOBOIO PO3pOOKH sIKOTO € Java, ckianae npuoiamu3Ho 25%.

Memorw pobomu € TiOBUIICHHS TOCTOBIPHOCTI OLIIHIOBAaHHS TPUBAJIOCTI po3poOku Java-
3aCTOCYHKIB JuIs 1atopmu midrange 3a paxyHOK OOYZAOBU HENiHIHHUX PEerpecifHuX piBHSAHb.
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Ocnosna uwacmuna. HaiiOGinpll TOMMPEHUMH MOMACISAMH, JUIsI OIIHIOBAaHHS TPHUBAJIOCTI
nporpaMuux npoektiB € COCOMO [3]1ISBSG [4]: HeniHiliH1 perpeciiiHi piBHSIHHS IS OL[IHIOBAHHS
TPHUBAJIOCTI IPOTPAMHUX MPOEKTIB B 3AJIEKHOCTI1 BiJ TPYJOMICTKOCTI. Y 3B’S3KY 3 TUM, 1110 eMITIpHUYH1
JaHi TPUBAJOCTI MPOTPaMHUX MPOEKTIB Ta TPYAOMICTKOCTI MPOTrPaMHUX MPOEKTIB MarOTh 3aKOH
PO3MOILTY, IKHIA BIAPI3HIETHCA Bil TayCiBChKOTO [3-5], M1st TOOYI0BY TaKUX MO/IENEl BUKOHYBAIACh
HOpMaJTi3allisg EMITIPUYHUX JaHUX 3 TPUBAJIOCTI Ta TPYAOMICTKOCTI pO3pOOKH MPOrpaMHHX IPOESKTIB.
st mooynou moaeni ISBSG mis mrargopmu midrange, 0ys10 BUKOPHUCTAHO JIECATKOBHUH JIoTapudm
JUTsT HOpMaJTi3allii eMIPUYHUX JaHUX TPUBAIOCTI MPOTPAMHUX MPOEKTIB Ta €MITIPUYHUX JTaHUX
TPYAOMICTKOCTI MPOrpaMHKX MPOEKTiB [4]:

D = 0,548 E036° o)

Tyr D —rpuBanicTh mporpaMHuX NpoeKTiB 3 po3poOku I3 (micsami), E — TpymomicTkicTh
PO3pOOKHM MPOrpaMHUX MPOEKTIB A1 Tatdopmu midrange (1roa.-roa.). OnHak, ciij 3a3HaA4YNTH, 1110
Mozensb (1) Oyna po3pobiena 3a nanumu npoekTiB 1989-1996 pp.

Jlst ortinku Mozeni (1) Oynmo BUKOpHCTAaHO JaHi 3 529 mporpaMHUX MPOEKTIB 3 PEMO3UTAPII0
ISBSG Ta orpumaHni Taki pe3yabTaTd ii SKOCTI: R?=0,253;: MMRE=0,708: PRED(0,25)=0,301.
AHaJi3yrouu pe3yiabTaTH, MOYKHA 3pOOMTH BUCHOBOK, 1110 MOAEIb (1) Mae HEBHCOKY SKICTb.

[1[o6 BmockoHamuTH Mojaens ISBSG st omiHIOBaHHS TPHBAJIOCTI PO3POOKH MPOTPAMHHUX
npoektiB s midrange (1) sik 70AaTKOBY 03HAKY BIUIMBY BU3HAUYUMO MOBY po3poOku [13. A came
noOyayeMo HeJiHiliHEe perpeciiiHe pIBHSHHS /Ui OIHIOBaHHS TPHBAJIOCTI po3poOku Java-
3acTocyHKiB Tuiargopmu midrange. B sikocti manux Oynmo BukopucrtaHo 129 Java mpoekTiB 3
peniozutapito ISBSG.

Emnipuuni naHi TpUBAJIOCTI MPOrpPaMHUX MPOEKTIB Ta TPYAOMICTKOCTI MAaiOTh 3aKOH
po3noiny, KW BiApi3HsE€Tbca Bia rayciBcekoro [4, 5]. Tomy s moOymoBU HETiHIHHOTO
perpeciiHOro piBHSIHHS aBTOPaMH BHKOPHCTAaHI HOPMaJli30BaHI 3HAYEHHS TPUBAJIOCTI MPOTPaAMHHUX
MPOEKTIB Ta HOpPMAJi30BaHI 3HAYEHHS TpyHoMicTKocTi. Hopmamizaiiio BHUMAaAKOBOI BEIHYHWHU
BUKOHYEMO 32 TMEPETBOPEHHSIM Y BUTJISAL JIeCSITKOBOTO Jorapudmy. Lle mo3Bonute moOymayBaTH
PIBHSIHHS JIIHIMHOI perpecii uisi HOpMalli30BaHUX 3HA4YEHb

Zp(zg) = by + by zg (2)

1e Zp, ZE — HOpMaii3oBaHi BunaakoBi BennunHu D Ta E; Do 1 b1 — koediuieHTn piBHAHHS NiHIHHOT
perpecii.

[Ticns mepeBipKM JaHUX HAa BUKUAM, KOEQIIIEHTH HENIHIMHOTO PErpeciiiHOro piBHSHHS AJIs
OLIIHIOBAHHS TPHUBAJIOCTI Po3poOku Java-zacTocyHkiB Iutargopmu midrange MaroTh HacTyIHI
sHadenns: bo =-0,0778, b1=0,273. IloOymoBaHe piBHSHHSA HEIIHIHHOT perpecii TpUBAIOCTI
TIPOTpaMHHUX TPOEKTIB A midrange mae HacTymHi xapaktepuctuxu: R?=0,3849; MMRE=0,2676;
PRED(0,25)=0,57. TakuM 4MHOM, MU OTpUMAJIM Kpalli OI[IHKK 3a MMapaMeTpaMu R%, MMRE Ta
PRED(0,25).

B HabOopi manux Java-zacrocyHkiB miardgopmu midrange, 1o BHKOPHUCTOBYBAIUCS B
po3paxyHKax, Oynu mpucyTHi sk HOBI mpoekTH (ND), Tak i Taki, mo BaockoHamoBamucs (E). Tomy
aBTOpaMH OyJIO 3alpPOTIOHOBAHO TMOKPAIIMTH OIIHKY 32 PaxyHOK MOOYTOBH OKPEMO HEJIHIHHOTO
piBHsHHS perpecii sk asa (ND), tak it aiis (E). B Tabn. 1 HaBeneHi pe3yabTaTt po3paxyHKiB.

3 tabn. 1 MokHa 3poOWTH BUCHOBOK, 110 TN po3poOku (ND a6o E) mae BIuB Ha sKiCTh
ominku. OpHAaK, HEOOXITHO MPOBOJUTH TMOJANBINE MOCTIIHKCHHS (PAKTOpPIB BIUIMBY 3 METOIO
noOyJJOBH TMOKPAIIIEHO0 HETIHIMHOI perpeciiiHoi Monenmi Ui OLIHIOBAHHS TPUBAIOCTI PO3POOKU
NpOrpaMHHX MPOEKTiB st midrange.
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Tabmuis 1 — [lopiBHSUIBHI pe3ynbTaTH po3paxyHKiB Java-3acTocyHKIB maTgopmu midrange

[MTokazuuku moxeni | New Development (ND), n=32 Enhancement (E), n=97
bo -0,74 -0,005

b1 0,418 0,252

R? 0,5916 0,3251

MMRE 0,3564 0,2979

PRED(0,25) 0,4 0,5974

Ax BugHO 3 Tabn. 1, 3HaYEHHS HABEJIECHUX MapaMeTPiB Kpallli JJIs HEeJIHIMHOTO PerpeciiiHoro
PIBHSIHHS 17151 IPOEKTIB, 1110 BIOCKOHATIOIThHCA. OnHak npuitHaTHI 3HadyeHHs: MMRE ta PRED(0,25)
(me Oimpme 0,25 Ta He menme 0,75 BIAMOBIAHO) JUIsl HEJMIHIAHOI perpecii 3 BHKOPHUCTAHHSIM
HOPMaJTI3yF04Ooro MEPETBOPEHHS Y BUTJISAI IECITKOBOTO JIOTapru(pMy HE TOCSATHYTI, 1110 CBIAYUTH PO
HEOOXIHICTh 3aCTOCYBaHHS OUIBII CKJIQJHUX TIEPETBOPEHb, HAIPHKIAI, HOPMAaIi3yHO4Oro
IepeTBOPEHHs J[>KOHCOHA.

Bucnoexu. Tlposeneno ouinky icHyrouoi moxaeni ISBSG mis omiHroBaHHS 4yacy po3poOKH
MIPOTPAMHHUX TIPOEKTIB B 3AJIEXKHOCTI Bl TPYAOMICTKOCTI iX po3poOku s miaardopmu midrange.
[ToGynoBaHo HemiHINHI perpeciiiHi pIBHSHHS TPHUBAJIOCTI PO3pOOKM Java-3aCTOCYHKIB JUis
mnatrdopmu midrange 3 ypaxysamusam Tumis I13. ITopiBHsHO 3HayenHs ominok R2, MMRE Ta
PRED(0,25) nns Tppox moOya0BaHUX HETIHIHHUX perpeciiHux piBHAHB. [lepcnekTrBa mogaibmmx
JOCTIPKEHb TOJsrae y MmoOyAoBI HENIHIMHMX perpeciiHuX Mojenel 13 BpaxyBaHHSM BIUIMBY
J0JaTKOBUX YHHHUKIB, TAKUX SIK C)epa BUKOPUCTAHHS IPOTPAMHOTO MPOAYKTY (OaHKIBChKa CIIpaBa,
BUPOOHUIITBO, TEIECKOMYHIKAIll Tomo), GpyHKIiOHATBHUNE po3Mip Tomo. CiiJl TaKoX IOCTIIUTH
BUKOPUCTAHHS HEJIHIHHUX MOJeNel, BKIFOUEHHS IHIIMX 3MIHHHX Y TIPOIEC MOJICITIOBAHHS Ta
BUKOPHUCTAHHS IHITNX BHUJIB HOPMATI3yFOUHX TIEPETBOPEHb.
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Nonlinear regression equations for estimating the duration of Java-applications development for the
midrange platform

Abstract. An evaluation of the existing ISBSG model for estimating the time of software project development
depending on the effort of their development for the midrange platform. Nonlinear regression equations of
duration of development of Java-applications for the midrange platform taking into account software types
are constructed. The values of the coefficient of determination R?, the average value of the relative error
MMRE and the prediction level PRED (0.25) for the three constructed nonlinear regression equations were
also compared.
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