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PED®EPAT

[TosicHIOBaNbHA 3amuCcKa 0 JUIUIOMHOI poOOTH Ha Temy: «MeToauKa TeCTyBaHHSI
nanux OLAP-cuctem». lumiomHa pobGorta mictuth 92 crtopiHok, 13 pucynkiB ta 10

BUKOPHUCTAHHUX IKCPCII.

Kuaruosi cioa: TECTYBAHHS, bA3A JAHUX, MOJEJIb JAHUX, 3BIT,
AHAJIITUYHA CUCTEMA, TPAH3AKIIIMHA CUCTEMA, ERP, OLAP.

O0’€eKT n0CaiIKeHHs: JaH1 3 TPaH3aKI[1HHOT CUCTEMHU

IpeameTt nociimkenHsi: OcoOIMBOCTI JaHUX 3 TPAH3AKIIHHOT CUCTEMU

MeTta podoTu: OnrcaTi METOU TECTYBAHHS JaHUX aHATITUYHUX CUCTEM
MeToam nociiazkeHHsi: AHali3 001acTi TECTYBaHHS JaHUX aHAIITUYHUX CUCTEM

Pe3yjbTaTH JAMIJIOMHOI PO0OTH IUVIAHYETHCSI BHUKOPHCTOBYBATH: METOIU
TECTYBaHHS BEJIMKUX OOCATIB JaHUX AaHAIITUYHOI CHCTEMH 3aCTOCOBYIOTHCS IS

(aKTUIHOTO TECTYBaHHS ONMHMCAHUX CUCTEM
3aBIaHHA TOCTIIKeHHSA:
1. IIpoananizyBaTu METOAM TECTyBaHHS Ta iIHOPACTPYKTYPY MIANMPUEMCTBA.
2. 3poOUTH OIHUC METOIIB TECTyBaHHS

3. PeanizyBaTu Tpu METONIM TECTyBaHHS
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HEPEJIIK YMOBHHUX ITO3HAYEHDb, CKOPOYEHD

I13 — nporpamue 3a0e3neueHHs

b/l — baza nanux

IC — Indopmaniiina cucrtema

IT — [npopmariitHi TeXHOAOTT]

CVYB]] — Cuctremu ynpapiiHHs 0a3aMu JaHUX

OLAP — Online Analytical Processing



BCTYII

Haii6inb1e 3pocTaHHs iHTEpeCy A0 HAIPSIMKY TeCTyBaHHs npunano Ha 1990-1i poku
1 posnovanocst y Cnonyuenux tatax Amepuku. CTpiMKUNA PO3BUTOK aBTOMAaTU30BaHUX
CHUCTEM pO3pOOKM MPOTpaMHOro 3a0e3MeUYeHHsS Ta MEPEKEBUX TEXHOJOT1M MpU3BIB 0
3pOCTaHHS PUHKY BHUPOOHHUIITBA NPOrPAMHOrO 3a0€3MeyYeHHs Ta NEeperjisay MNUTaHHS
3a0e3MeUeHHs] SKOCTI Ta HaAIMHOCTI CTBOproBaHUX mporpaM. KoHKypeHIis MK
BUPOOHMKAMHU TIPOrpaMHOro 3a0e3nedyeHHs, 110 CTPIMKO TIOCUJIIOBaJlacsi, BHMaraia
0COOJIMBOi yBaru /0 SIKOCTI CTBOPIOBAHMX MPOJYKTIB, OCKUIbKH Y CIIOKMBada 3’ sIBUBCS
BUOIP: YUMAJIO KOMIIaHii MPOMOHYBaJIU CBOI MPOJYKTHU 1 IOCAYTH 32 LIJIKOM NPUUHATHUMHU
[[iIHAMH, @ TOMY MOKHa OYJIO0 3BEPHYTHUCSA O THUX, XTO PO3POOUTH MpPOrpaMmy HE TUIbKU
MIBUAKO W JIemeBo, ayne TakoX skicHo. CuTyalis yCKIaJHIOBajacsi e W TUM, IO
KOMIT FOTepH3aIlii MiIIal0ThCSA MPAKTUYHO BC1 CPepH JIOJCHKOTO KUTTS. | MUTaHHS SKOCT1
IPOrpaMHOTO 3a0e3MeyYeHHs] CTa€ BCe OUIbII aKTyaJlbHUM: ChHOTOAHI II€ BXKE HE MPOCTO
IOUTaHHA 3pY4YHOCTI POOOTHM 3 KOHKpeTHOr mporpamoro. CpOrojHi mnporpamte
3a0e3neyeH sl Kepye OOJIafHAaHHAM Y JIIKapHIX, CUCTEMAaMM YIpPaBIIHHSA B aepomopTax,

SIEPHUMH peaKTOpaMu, KOCMIYHIUMHU KOPaOIsIMHU 1 T.I.

YceBimoMiioroun, 1Mo 3a0e3MeUeHHsI SIKOCTI TPOrpaMHOIo 3a0e3MeUeHHsI, SKe BOHU
PO3pOOJIAIOTh, € PEATPHUM CIIOCOOOM IEPEBEPIINTH KOHKYPEHTIB, Oarato KoMmaHid Io
BCbOMY CBITY 1HBECTYIOTh BCE€ OUIbIIE KOIITIB y 3a0€3MeUeHHs SIKOCTI CBOiX MPOIYKTIB,
CTBOPIOIOYM BIIACHI KOMaHAM Ta BIAJIIM TeCTyBaHHS a00 BiIal0ud TECTYBaHHS CBOIX

MPOYKTIB Ha ayTCOPCUHT 30BHIIIHIM OpraHi3aIlisim.

Benuki kommanii, sKi TIKIYIOTBCS TPO CBOIO peMyTaImilo 1 XO04yTh OyTH
ceprudikoBanumu Ha HanBumomy piBHI CMMI (Capability Maturity Model Integration),
CTBOPIOIOTH BJIACHI CUCTEMH YITPABIIHHS SKICTIO, CIIPSIMOBaHI1 Ha TIOCTIMHE BIOCKOHAICHHS
CBOIX BHPOOHMYMX TIpolleciB 1 Oe3mepepBHE TOJIMIICHHS SKOCTI MPOTrPamMHOTO

320€e3IeYeHH.

Huni TecTyBaHHS cTano 000B’SI3KOBOO YaCTUHOKO MPOIECY PO3POOKH MPOrpaMHOTO
3abe3rneueHHs. Moro mera — BUSIBUTU Ta YCYHYTH sIKOMOra Ouible NOMUiIoK. Pe3ynbraTom

Takol AISUIBHOCTI € MIABUIIEHHS SKOCTI MpOrpaMHOro 3a0e3nedyeHHs 3a BciMa MOro



XapaKkTEPUCTUKAMM.

[cHytoul METOAM TECTyBaHHsS MPOTPAMHOIO 3a0€3MEYEHHs HE J03BOJSIOTH
OJIHO3HAYHO 1 TMOBHICTIO YCYHYTH BCl JA€(EKTU 1 MOMUIKHA Ta BCTAHOBUTH KOPEKTHICTh
MPOTrPaMHOTr0 MPOAYKTY. TOMYy BCi ICHYIOUl METOAM TECTYBaHHS MPALIOIOTh B paMKax

(opManbHOr0 MpOLECY NEPEBIPKU MIPOrPAMHOTO MPOAYKTY, 110 PO3POOIIIETHCS.

Takuit hopmanbHuUii mpoiiec TecTyBaHHs abo Bepudikailii Moke TOBECTH, 1110 3 TOUKH
30py BUKOPHUCTOBYBAHOI'O METOAY Ne(EKTH BIACYTHI. [HIIMMU cloBaMu, HE ICHY€E CIIOCOOY
BU3HAUMTHU 200 rapaHTyBaTH BIICYTHICTh Je(DEKTIB y MPOrpaMHOMY 3a0e3MeyueHH1, Oepydn
710 yBaru J1OJACbKUM (hakToOp, MPUCYTHIN HA BCIX eTamnax XUTTEBOTO IIUKIY MPOTPaMHOI0

3a0€e3IeYcHHS.

Icuye OaraTo miAXoAiB 10 BHUpIMIEHHS MNpoOJeMU TeCTyBaHHA Ta Bepudikalii
OpOrpaMHOro 3a0e3neueHHs, ajie eQeKTUBHE TECTYBaHHS CKJIQJHHUX MPOTPaMHUX
IOPOAYKTIB — 11€ Ha/J3BUYaHO TBOPYMI IMpOLEC, AKUA HE 3BOJUTHCS A0 JOTPUMAHHA a0o

CTBOPEHHSI CYBOPHX 1 YITKUX TPOLIETYP.

KiHIeBot0 MeTOI0 Oy/b-SKOTO IMPOIECYy TECTYBAaHHS € 3a0e3MeUYCHHS JTOCSTHEHHS
CYKYITHOT KOHIICHI[ii SKOCTI 3 ypaxyBaHHSIM YCIX a00 HaWOLIbII BaKIMBUX €JICMCHTIB y

KOHKPETHOMY BUIIAJIKY.

TectyBanHs mporpamHOro 3abe3neueHHs — 1€ chnpoda BU3HAYUTH, YU MPAIIOE
nporpaMa Tak, SK OYIKYeThCS. SIK MpaBWiio, >KOJHE TECTYBaHHS HE MOXE JaTh

CTOB1JICOTKOBOI TapaHTii TOTO, IO Mporpama MpairoBaTuMe B MaiOyTHHOMY.

MeToro TecTyBaHHS POTPAMHOTO 3a0€3MEeUeHHs € 3HIKCHHS BUTPAT HAa PO3POOKY

IUISIXOM PaHHBOTO BUSBICHHS Te(EKTIB.



PO3JILI 1

JOCAUKEHHS OBJIACTI

1.1 TectyBanHs

Cuctemu 3 mporpaMHuM 3a0€3MeueHHsIM Bij] 013HEC-I0IaTKIB JI0 CIIOKHUBUYKX TOBApPiB
€ HEeB1Jl’€MHOI0 YaCTHMHOIO HAIIIOTO JKUTTS. baratboM JoasiM JOBOAWIOCS MaTH CIPaBy 3
IporpaMHUM 3a0€3MEUCHHSIM, SKE NpPAIfoBal0 HE TakK, SK IOYaTKOBO OYIKYBaJoOCs.
[Iporpamue 3a0e3nedeHHs, IKe HE MPaIIoe HAJIC)KHUM YMHOM, MOXKE CIIPUYUHUTU Oarato
npoOJieM, BKIIFOUAaI0ur BTpaTy (hiHAHCIB, yacy a0o K AUIOBOI penmyTarlii, 1 HaBITh BUKJIMKATH

TpaBMU ab0 CMEPTb.

JIroguHa MOYKE TPHUITYCTUTHCS MOMUWIKH, SKa CIPUYHHSE JePEKT y MPOrpaMHOMY
Ko/l 00 JOKyMEHTI. SIKIo HecnpaBHUM KoJl Oy/ie BUKOHAHO, CUCTEMa HE 3MOXKE POOUTH
Te, 110 BOHA MOBHHHA poOuTH. [edexktu B mporpamMmHoMy 3abe3leueHHi, cUcTeMax ado
JIOKyMEHTaX MOXKYTb MPU3BECTH JI0 30010, aJie He BC1 Ae(hEeKTH MatOTh HACTUIBLKH (paTaabHUN

e(eKT.

JleeKTH BUHUKAIOTh Yepe3 Te, MO0 JIOJSM BIACTHBO MIOMWIATHUCS, OpaKye 4acy, KO
CKJIQJTHUM, 1H(PACTPYKTypa CKJIaJHA, TEXHOJIOTII 3MIHIOIOTHCA 1 € 0araTo CHUCTEMHHX

B3a€EMO/III.

3001 TakOXX MOXYTh OyTH CIPUYMHEHI YMOBAaMHU HABKOJMIIHBOTO CEPEIOBUIIIA.

Hanpukman, pamiartis, mr abo eJIeKTpoMarHiTHI MMOJIs.

PerenpHe TecTyBaHHS CHCTEM 1 TOKYMEHTAIll MOXKE 3MEHIIUTH PU3UK BHHUKHEHHS
mpo0JIeM i Yac eKCIuTyaTarlii Ta CIpHsi€ MiIBUIICHHIO SIKOCT1 MPOTPaMHO1T CUCTEMH, SKIIIO

nedexktn OynyTh BUMIPABJICHI 0 TOTO, SIK CUCTEMa Oy/ie 3amyIeHa B eKCIuTyaTallito.

Kadenpa KIT (47) HAY 23.19.42 000 I13
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TecTyBaHHSI € MOXJIMBUM CHOCOOOM OIIHKU SIKOCT1 MPOTPaMHOI0 3a0€3IMeUeHHS 3
TOYKH 30py BUSBICHHUX J€(PEKTIB, SIK A1 PYHKI[IOHATBHUX, TaK 1 11 HEPYHKI[IOHAIBHUX

BHUMOT Ta MOXJIMBOCTEW MPOTrPaMHOro 3a0€3MeUeHHS.

TecTyBaHHS MOXE CTBOPUTH BIEBHEHICTh y SKOCTI MPOrpaMHOro 3a0e3nedeHHs,
AKIIO 3HaiAeHo mMano JaedekTiB abo iX B3arajil He BUsIBIEHO. [[oOpe criaHOBaHUM TecT,
AKUN TPOMIIOB YCIIIIHO, 3HMWXKY€E 3arajlbHUN PIBEHb PU3UKY B cUCTeMl. SKiio mia 4ac
TECTYBAaHHS BUSBIICHO J1€(PEKTH, SIKICTh TPOTPAMHUX CUCTEM I1JIBULLYETHCS, KON Ae(PEKTH

BUIIPABJICHI.

Po3ymiHHs mepmionpuyuH AeQeKTiB, BUSABICHUX B IHIIMX TMPOEKTaX, A€ 3MOTY
BIOCKOHAJIUTHU MPOLIECH, 0, B CBOIO YEPTy, MA€E 3aNI00IrTH MOBTOPHOMY BUHUKHEHHIO LIUX
nedeKTiB 1, B KIHIIEBOMY MIICYMKY, MIJBUIIUTH SKICTh MalOyTHIX cucteMm. Lle 1 € miaxin

320€e31eUYeHHS IKOCTI.

TectyBaHHS — 11e HE MPOCTO BUKOHAHHS TecTiB. TecTyBaHHS BKIIOUae B cebe 5K J10-,
TakK 1 MCJISITECTOBY AISUTBHICTD. LIS MisSIbHICT BKIIFOYAE IUIAHYBAHHS Ta YIIPaBJIiHHSI, BUOIP
YMOB TECTYBaHHsI, pO3pOOKY Ta BUKOHAHHS TECTOBHX CIIEHApiiB, EPEBIpKY pe3yJIbTaTiB,
OILIIHKY KpUTEPiiB 3aBEPIICHHS, CTBOPEHHS 3BITiB MPO MPOIIEC TECTYBaHHS Ta CUCTEMY, IO
TECTYEThCSA, a TAKOXK 3aKpHUTTSA a00 3aBEpIICHHS IMOCT-TECTOBOI JISJIBHOCTI. TecTyBaHHS

TaKOXK BKJIIOUYAE MEPEBIPKY TOKYMEHTAITI.

Sk nuHAMIYHI, TaK 1 CTATUYHI TECTH BUKOPUCTOBYIOTHCS JIJISl TIOCATHEHHS OJHUX 1 THUX
XKe IIeH, Hamgarouu iHGopMaIlio, SKa MOXKE JOTOMOTTH MOJIMIIMTH SIK CHCTEMY, IO

TECTY€ETHCA, TaK 1 MPOIEC PO3POOKH TECTIB.
3agoanns mecmy:

— BUSBJICHHS J1I€(EKTIB;

ITiIBUIIICHA BIIEBHEHICTD Y PiBHI SKOCTI;

— HanaHHA iHQOpMaIii I TPUHHSTTS PillleHb;

3anoOiraHHs aegexkTam.
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i1l mpouecy Ta IUIaHYBaHHS TECTYBAHHS HA PaHHIA CTalli >KUTTEBOIO IUKIY
pO3pOOKK MPOrpaMHOTO 3a0e3MedYeHHs] MOXYTh JOMOMOTTH 3aro0IrTH MOTPAIUISHHIO
nedextiB 10 komy. Ilepernsin mokyMeHTallli, BUSBJICHHS Ta BUPIIIEHHS NPOOJEM TaKOXK

JOTIOMAararoTh 3aMo0IrTi MOTPAIUISTHHIO A€(EKTIB 10 KOIY.

Pi3H1 TOukM 30py Ha TeCTyBaHHA MalOTh pi3HI 1uTl. Hampukian, mpu TecTyBaHHI
PO3pOOKH OCHOBHOIO METOIO MOXKE OYyTH CHPUUYMHEHHS SIKOMOTa OUIbIIOT KITBKOCTI 3001B,
100 BUABUTH JA€PEKTHU MPOTrpaMHOro 3a0e3NeUeHHs] Ta BUIIPABUTH iX. Y NpUUMaIbHOMY
TECTYBaHH1 FOJIOBHOK METOI0 MOKe OyTH MiATBEPAKEHHS TOT0, 110 CUCTEMa IPALIOE Tak,
SK OYIKYBaJlOCs, 1 MIJBUINCHHS BIEBHEHOCTI B TOMY, 1[0 BOHA BIJIMOBiJa€ BUMOram. Y
JESKUX BUIAJKaX OCHOBHOIO METOIO TECTYyBaHHS MOKe OYTH OLlIHKA SIKOCTI MPOrPaMHOIO
3a0e3nedeHHs Ta IHPOPMYBaHHS 3allIKaBICHUX CTOPIH MPO PU3UKH, OB’ sI3aH1 3 BUITYCKOM
CUCTEeMHU BuYacHO. TecTyBaHHS i 4ac MEpioAy CYMPOBOAY — II€, TOJIOBHUM YHHOM,
nepeBipka Ha HAsSBHICTh HOBHUX JI€(DEKTIB, K1 MOTJIM OYTH BHECEHI i/ 4ac po3pOOKHU 3MiH.
[Tix yac ekcryaTalifHOTO TECTyBaHHS OCHOBHOIO METOIO MOXE OYyTH OLIHKa TaKuX

XapaKTEPUCTUK CUCTEMH, SIK HAJIIHHICTh a00 TOCTYIHICTb.

1.1.1 IlpuHIMOM TeCTyBAHHSA
[cHye ciM NPUHIUIIB TECTyBaHHS, SKI CIYT'YIOTh 3araJlbHUMH HACTAaHOBAMU JJis

TCCTYBAHHA 3araJilOM:

1. TectyBaHHS NEMOHCTpPY€ HasBHICTh nedekTiB. TecTyBaHHS MOXKE IMOKa3aTH, IO
nedeKTH TPHUCYTHI, ajle He MOXKE JOBECTH, IO iX Hemae. TecTyBaHHS 3MEHIIIYE
HMOBIPHICTB Ae(EKTIB Y MPOrpaMHOMY 3a0€3MEUCHH], ajie HaBiTh AKIIO Ae(EKTIB HE
BUSIBIICHO, II€ HE IOBOJIUTH, [0 MPOTPaMHE 3a0€3MEYCHHS € MPABUILHUM.

2. TloBHe TecTyBaHHS HemocshkHe. [loBHE TeCTyBaHHS 3 BHUKOPUCTaHHSIM YCIX
KOMOIHAII BXIHUX JaHUX 1 MEepeayMoB (I3UYHO HEMOXKIIUBE, 3a BHHITKOM
TPUBIATHHUX BUIAJKIB. 3aMICTh BHYEPITHOTO TECTYBAaHHS CIiJi BUKOPHUCTOBYBATH
aHaJi3 pU3UKIB Ta PO3CTAHOBKY MPIOPUTETIB, I0O TOUHIIIE CPOKYCYyBaTH 3yCHILISA 3

TE€CTYBaHHS.
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3. Panne tectyBanns. g Toro, mo06 BUABUTH A€PEKTU SIKOMOTra paHille, TECTyBaHHS
MOBUHHO TOYMHATUCS Ha SKOMOra OUIbII paHHIA CTaAll JKUTTEBOTO ULUKILY

MIpOrpaMHoOro 3abe3nedeHHs: ab0 CUCTEMH 1 30CEepeKyBaTUC] HA KOHKPETHUX LUISAX.

40x

BigHocHa
BapTiCTb 10x
YCYHEHHA
nedexTy

1

Bumorn Po3pobka TECTyBaHHR
CUCTEMM

Puc. 1.1. [lepeBaru paHHBOTO TECTYBaHHS

4, HakormmuenHs nedexTiB. 3yCHiUIsl 3 TECTYBaHHS IMOBMHHI OyTH CKOHIICHTPOBaHI
IPOIIOPIIIMHO OYIKyBaHIM, a MOoTiM (aKTUYHIA HIUTBHOCTI Je(EeKTiB B OKPEMHUX
MOAYJSAX. SIK MpaBuiIo, OUTBIIICTD Ae(EKTIB, IO BUSBISIOTHCS i Yac TECTYBaHHS
a00 CIIPUYMHSIOTH OLIBIIICT BIIMOB CUCTEMH, 3HAXOAATHCS B HEBEIUKIN KIJTBKOCT1
MOYJIiB.

5. «Ilapamokc mecTuruaiBy. SIKIO OofHI ¥ Ti cami TECTH 3aIlycKaTd Oarato pasis,
3pemITor0, e Habip TeCTOBUX CKPHUIITIB MepecTane 3HaxoauTH HOB1 Aedextu. 1106
MOJIOJIATH IEW «ImapajioKC TECTUIHIIB», TECTOBI CKPHUNTH IOBHHHI PETYJISIPHO
MEPETISAIATUCS 1 KOPUTYBATHCS, @ HOBI TECTH MOBUHHI OyTH KOMIUIEKCHUMHU, 100
OXOTUTIOBATH BC1 KOMITOHEHTH MPOTPAMHOT0 3a0e3MedeHHs a00 CUCTEMH 1 3HAXOIUTH
STKOMOTa OubITe Ae(EKTIB.

6. TecTyBaHHSI 3aJEKUTHh BiJ KOHTEKCTY. TeCTyBaHHS TPOBOJMUTHCS TO-PI3ZHOMY
3QJIEKHO BiJl KOHTeKCTy. Hampukinan, mporpamue 3a0e3neyeHHs, Je Oe3rneka €

KPUTUYHO BAXKJIUBOIO, TECTYETHCS 1HAKIIE, HIK CAUT €JIEKTPOHHOT KOMEpIIii.
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/. besnomMwikoBicTh. BusiBICHHS Ta BUIPABICHHS MOMWIOK HE JOMOMOXE, SKIIO
CTBOpEHA CUCTEMA HE BJIAIITOBYE KOPUCTYBaya 1 HE BIAMOBIIAE OTO OYIKYBaHHSIM Ta

norpedam.

1.1.2 PiBHi TecTyBaHHs

TecTyBaHHSI KOMIIOHEHTIB
TecrToBa 0Oa3a:
— BHMOTH J0 KOMIIOHEHTIB;
— JIeTaJIbHUM JU3aiH;
— KOJ.
TunoBi TeCTOB1 00’ €KTH:
— KOMIIOHEHTH;
— Tporpamu;
— TIEPETBOPEHHS JAaHUX Ta MIrparli JaHuX;
— MomyJi 6a3 TaHuX.

KommnoneHnTHe TecTyBaHHS (TakoXX BiOMe SK MOIYJIbHE TECTyBaHHS) Iependadae
nomryk AeeKTiB 1 MepeBipKy Mpare3aTHOCTI MPOrpaMHUX MOJYJIIB, IIporpaM, 00’ €KTIB,
KJaciB Tomo. [le MoxHa poOUTH 130JIbOBAHO B/l PEIITH CUCTEMHU, 3aJIE)KHO BiJ] KOHTEKCTY
IPOrpaMHOTO 3a0€3MEUYCHHS Ta JKUTTEBOTO IUKIY CHCTEMHU. Y IBOMY IPOIECT MOXYTh

BUKOPUCTOBYBATHCS 3aIIyLIKH, IPAUBEPU Ta EMYJISTOPH.

TecTyBaHHs KOMIOHEHTIB MO)KE BapitoBaTHuCs Bif (yHKIIOHATHHOTO TECTYBAaHHS 10
cnerugiyHOro HeQYHKIIOHATBLHOTO TECTYBaHHS, TAaKOTO SK TIOBEIIHKA pPecypciB
(HampuKIian, BUSIBICHHS BUTOKIB Tam’sTi) ab0 TeCcTyBaHHS HAIIHHOCTI, a TaKOX
CTPYKTYpPHOTO TECTyBaHHSl (HAmpWKiad, MNOKpUTTS koxay). CueHapii TecTyBaHHA
pPO3POOIISIIOTECS HAa OCHOB1 apTedakTiB MpoIecy pO3pOOKH, TaKUX SK crenudikamis

KOMIIOHEHTA, AU3aiiH a00 MoAeiIb 0a3u JaHHX.
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AHaniz sumor Cneuundikauir TecTis 3anuc TecTie 3aBepLUeHHR

[NaHysaHHR TecTie BUKOHaHHA TeCTis Bepudikauis TecTis

Puc. 1.2. CxeMaTu4HMii OTJIsAT TECTYBaHHS KOMIIOHEHTIB

3a3BHuail KOMIOHEHTHE TECTYBAHHS BUKOHYETHCS 3 1OCTYIIOM 0 KOJY, 1110 TECTY€EThHCH,
13a MIATPUMKH poOOYOT0o CepeIOBHUIIA, TAKOTO SIK PPEUMBOPK AJI1 MOIYJIbHOTO TECTYBaHHS
abo yTWIITH Ui Halaro/keHHs. Ha mpakTuill KOMIIOHEHTHE TECTYBaHHs 3a3BUYal
BUKOHYETBCSI PO3POOHUKAMHU, SIK1 MUITYTh KOA. JledexT 3a3Buuail BUNPaBISIOTHCS 0JIpasy

micis iX BUSIBICHHS, 0e3 peecTpallii B 6a31 1aHuX Ae(EKTIB.

OnuH 3 TMAXO0IB IO TECTYBaHHS KOMITOHEHTIB TOJISTAE Y HAMMCAHHI aBTOMAaTH30BaHUX
TECTOBUX CKPHUIITIB Iepe1 KoayBaHHIM. Lle Ha3uBaeThes TECT-KEPOBAHOIO po3podKoro. Lei
MIIX17 CKIAMAaeThes 3 JEKUTBKOX iTepallid 1 6a3yeThCsi Ha IMKIAX CTBOPEHHS TECTOBUX
CKpHIITIB, HAIMCAHHS Ta IHTErpaiii HeBEIMKOro (parMeHTa KOAYy 1 3alyCKy TECTiB
KOMIIOHCHTIB, BHIpaBJICHHS OyIb-IKUX TMpoOJieM 1 3amycKy TeCTiB 10 JOCSITHCHHS

[TO3UTUBHOTO PE3YJIbTATY.

InTerpauniiini TecTn
bazuc TecryBanHs:
— TPOEKTYBaHHS CUCTEMU;
— apXITeKTypa;
— 0Oi3Hec-poIIecH;
— BapiaHTH BUKOPHUCTAHHS.
Tunosi TecToB1 00’ €KTH:

— 0aza JaHuX IIJICUCTEM;

— 1HQpacTpyKTypa;
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— 1HTep(eiicH.
KoHnpiryparis cucremu:

— JaHi KoH(piryparii.

[aTerpamiiini TecTu mNepeBipsAOTh 1HTEPPENUCH MK KOMIIOHEHTaMH, B3a€EMOJIIO
PI3HUX YAaCTUH CUCTEMH, TaKUX SIK OINepaliiiHi cucteMu, (ailsioBl CUCTEMH, arapaTHe
3a0e3nedeHHs Ta inTepdercu MK CUCTEMaMHU.

[HTerpaiiiini TECTH MOXKYTh CKJIAJaTHCS 3 OAHOTO a00 JEKUIBKOX PIBHIB 1 MOXKYTh

MIPOBOJIUTHUCS HA TECTOBUX 00’ €EKTaX PI3HOT'O PO3MIPY:

1. TectyBaHHs 1HTerpauii KOMIIOHEHTIB MEpPEBIPs€ B3aEMOJII0 MK MPOTrpaMHUMU

KOMIIOHEHTaMH 1 IMPOBOAUTHCA iCs TCCTYBAaHHA KOMIIOHEHTIB.

2. TecTyBaHHS CHCTEMHOI IHTerpallli mepeBipse€ B3a€MOJII0 MDK CHUCTEeMaMH abo
oONaHaHHAM 1 MOXE MPOBOJUTHUCS TICIS TECTYBaHHS CHCTEMH. Y I[bOMY BHUMAAKY
PO3POOHUKHU MOKYTh KOHTPOJIIOBATH JIMIIE OJHY CTOPOHY iHTepdeiicy. OnHak 1e Moxe
po3risaartucs K pusdK. bi3Hec-mporecu MOXyTh BKJIIOYATH MOCIIAOBHICTH CUCTEM;

BIIMIHHOCT1 MIXK TIJIaT()OpMaMH MOKYTh OyTH Ba)KJTUBHUMHU.

IHTerpayintHe
TeCTyBaHHA

Puc. 1.3. 3aranpHa cxema iHTErpaImifHUX TECTIB

Yum Oinpmmii 0OCsT IHTErpallii, TMM CKJIAJHIINIE CTa€ 130JIF0BaTH HECIPABHOCTI B
OKPEMOMY KOMIIOHEHTI a00 CHCTEeMI, 110 MOXE MPU3BECTU IO MiJIBUIIEHOTO PU3UKY 1

BHUMAaratu J04aTKOBOI0O 4acCy AJIA BI/IpiI]_IeHHH HpOGJ’ICM.
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Crparerii TecTyBaHHSI CHCTEMHOI IHTerpauli MOXyTh Oa3yBaTHUCA Ha apXiTEKTypi
CUCTEMU (HANpUKIAJ, 3BEpXy BHHU3 a00 3HU3Y Bropy), (PyHKIIOHAJIbHHMX 3aBAAHHSX,
MOCI1A0BHOCTI 0OPOOKH TpaH3aKiliil ado 1HIIKNX aCHIEKTaX CUCTEMHU Ta 11 KoMIoHeHTIB. 11]06
CIPOCTUTH MPOLEC 130JI1111 3001B 1 BUSBUTH HECIPABHOCTI SKOMOTA paHIlIe, 1HTErpaLio

CJI1JT BUKOHYBATH MOCTYNOBO, a HE 32 CLIEHAPIEM «BEJIMKOTO0 BUOYXY».

TecTyBaHHS  KOHKPETHMX HE(YHKI[IOHAJIBHUX  XapaKTePUCTUK  (HANpHUKIa,
NPOJYKTUBHOCTI) MOXe OYyTH BKJIIOUEHO B IHTErpailiiHe TeCTyBaHHS pa3oM 3

(YHKII0HAIBHUM TECTYBAHHSIM.

Ha xoxHOMY eTari iHTerparii TeCTyBaJIbHUKH 30CEPE/IKYIOThCS Ha CaMiid IHTerpanii.
Hanpuknan, sIKII0 BOHU IHTETPYIOTh MOIYJIb A 3 MOJylieM B, BOHH TECTyIOTh B3a€MOJIIIO
MOJyJIB, a HEe (PYHKIIOHATBHICTh KOKHOT'O 3 HUX, OCKUIBKH 11€ Ma€ OyTH MEPEeBIPEHO Tif
yac TECTyBaHHA KOMIIOHEHTIB. Jljsi TecTyBaHHS MOXXHA BHKOPHCTOBYBATH  SIK

(GYHKIIOHAIBHUH, TaK 1 CTPYKTYPHHM MIXOAH.

B igearni, TecTyBadIbHUKH TOBUHHI PO3YMITH apXITEKTYpPy Ta ii BIUIUB HA IJIAHYBaHHS
iHTerparii. Skmo iHTerpamiiiHe TECTyBaHHS IJIAHYETHCS IO PO3POOKH KOMIIOHEHTIB abo
CHUCTEMHM, IIl KOMIIOHEHTH MOXXHA PO3pOOJISITH B TOPSAAKY, IO 3abe3rnedye HarOuIbII

e(heKTUBHE TECTyBaHHS.
CucremMHe TeCTYBaHHS

basuc tectyBaHHs:
Bumornu 1o mporpaMHoro 3a0e31medeHHs Ta CucTeMa creudikariii
— BapiaHTH BUKOPHUCTAHHS;
— (¢yHKIIOHAIBHA crienudikamis;
— 3BITH 3 aHAJI3y PU3HUKIB.
TunoBi TecToBi 00’ €KTH:
— 1HCTPYKIIiSI 3 €KCIUTyaTaIlii CHCTEMH;
— KOH(Iiryparis CUCTEMHU;

Jaun1 koH}irypaiii
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CuctemHe TecTyBaHHsI (POKYCYEThCSI HA TTOBE/IIHII 00’ €KTa TECTYBaHHS SIK LUTICHOT
cucteMu abo mponykty. OOcAr TecTyBaHHs TOBUHEH OYTHM YITKO BU3HAYCHUU B
reHepajJbHOMY IJIaH1 TECTYBaHHS a0o0 IJIaH1 TECTYBAHHS JJIs IEBHOTO PiBHS TECTYyBaHHS.

[lin 4vac TecTyBaHHS CHUCTEMH TECTOBE CEPENOBUIIE Mae OyTH MaKCHUMAaJbHO
HaOJIMKEHUM JI0 TIepeadadyBaHOr0 poOOUYOro CEepe/loBUIlla CUCTEMH, 100 MIHIMI3YBaTH

PU3MK NPONyIIEHUX 300iB, OB’ sI3aHUX 3 POOOYHUM CEPEOBHUILEM CHCTEMH.

CuctemMHe TeCTyBaHHS MOKE BKJIIOYATH TECTH HA OCHOBI cnienuikariii pu3ukiB abo
BUMOT, O13HEC-TIPOLIECIB, BapiaHTIB BUKOPUCTAHHS CUCTEMU a00 IHIIMX BUCOKOPIBHEBUX
TEKCTOBUX OMUCIB UM MOJIeNIel TOBEAIHKM CUCTEMH, B3aEMO/IIT 3 ONepaliiHOI0 CUCTEMOIO

Ta CUCTEMHUMU PECYPCAMMU.

TectyBaHHs cHCTeMH TMOBHHHO TEPEBIPSITH (PYHKI[IOHAIBbHI Ta HE(QYHKIIIOHAIbHI
BUMOTH JI0 CUCTEMH, & TaKOX SIKICThb JaHUX, MO 00poOIsIIOThCs. TecTyBaIbHUKH TaKOX
NOBUHHI OyTH 37aTHI BUKOHYBaTH CBOi OOOB’SI3KM Yy BHIIAJKy HEMOBHHX abo
HEJJOKYMEHTOBAaHUX BHUMOT. TeCTyBaHHS CHUCTEMH Ha BIIMOBIAHICTH (YHKI[IOHATLHUM
BUMOTaM TOYMHAETHCS 3 TECTYBAaHHS Ha OCHOBI crenu@ikamiil (TeCTyBaHHS «YOPHOTO
AILUKay ) I pI3HUX aclleKTiB cucteMu. Hanpukiaa, MojkHa CTBOPUTH TaOJIUIIIO PIIEHb Ha
OCHOB1 Ol3HEC-TIpaBUJI CUCTEMHU. TeCTyBaHHS Ha OCHOBI CTPYKTYpH (TeCTyBaHHs Oi101
CKPUHBbKH) MOKHAa BUKOPHUCTOBYBATU JJIsi OLIHKM TOYHOCTI TECTYBAaHHS KOHKPETHOTO

CTPYKTYpPHOT'O €JIeMEeHTa, HAaIIPUKJIaJ, CTPYKTypHU MEeHI0 a00 HaBirairii Be0-cauTy.

TecTyBaHHS CHCTEeMH Hai4acTille TPOBOJUTHCS HE3AIEKHOI KOMAH/I0I0 TECTYBAIbHUKIB.

Cuctemte
TECTYBaHHA

Puc. 1.4. 3aranbHa cxeMa CUCTEMHOI'O TECTYBaHHS
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IIpuiiMaiabHi BUNIPOOYyBaHHSHA
basuc TecryBanHs:

— BHUMOTH JI0 KOPUCTYBaya;
— CHCTEMHI BUMOTH;

— BaplaHTH BUKOPHUCTAHHS;
— Oi3Hec-mpolecy;

— 3BITHU 3 aHaJI3y PU3UKIB.

TuroBi TecTOB1 00’ €KTH:

— 0Oi3HeC-POoIeCH B MOBHICTIO IHTEIPOBAHIN CUCTEMI;
— TIPOIIECH CKCILTyaTaIlii Ta 00CIIyrOBYBaHHS;

— TPOIECAYPH BUKOPUCTAHHS;

— 3BITH.

Kondirypaniitai gani.

[TpuitmanbHl BUMPOOYBAHHS CHUCTEMM HaWYacTilie MPOBOASTHCS 3aMOBHUKAMH a0o

KOpUCTyBaYaMH CUCTEMHU, a TAKOK 1130000200 SaHiKaBHGHI/IMI/I CTOpOHAaMHU.

OCHOBHOIO METOI0 TPHUHUMANIBHOTO TECTYBaHHS € TIepeBipKa (PYHKIIOHAIBHOCTI
CHUCTEeMH, ii 4acTHH ab0 OKpeMHX He(YHKI[IOHATBHUX OCOONHMBOCTEH cucTemu. llomryk

HECIIPABHOCTEN HE € OCHOBHOIO METOI0 MPUKUMAJIbHOTO TECTYBaHHS.

[IpuitmanpHe TECTyBaHHS OIIIHIOE TOTOBHICTh CHCTEMH JIO pO3TOpPTaHHSA Ta
BUKOPUCTAHHS, XO4Ya BOHO HE OOOB’SI3KOBO € KIHIIEBHM piBHeM TecTyBaHHs. [lim wac
MPUIUMANIBHOTO TECTYBAaHHS, HAMPHUKIAA, MOXYTh OyTH TPOBEJCHI MAacIITaOHI TECTH

CHUCTEMHOI 1HTeTpaIlii.

[TpuitmanbpH1 BUMPOOYBaHHS MOXKYTh IPOBOJUTHCS HA PI3HUX €Tanax KUTTEBOTO ITUKITY

MPOAYKTY:

— Yy BHUIAJIKy 3 KOPOOKOBUM MPOAYKTOM MpUUMaJIbHI BHUOPOOYBAHHS MOXKYTh

MIPOBOJUTHCS IT1T YaC MOHTaXXy a00 IHTeTrparlii;
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— mnpuiiMajgbHE TECTyBaHHS F03a0UIITI KOMIIOHEHTa MOXeE OyTHM BHUKOHAHO IiJ 4ac
TECTYyBaHHSI KOMIIOHEHTA;
— mnpuiiMajgbHE TECTYBaHHA HOBOi ()YHKILIOHAJBHOCTI MOXE OYyTH MpOBEAECHE 0

IMO4YaTKy TCCTyYBaHHA CUCTCMU.

1.1.3 Tunu TecTryBaHHA
['pynu TecToBUX 3aXOA1B MOXKYTh OyTH CHpPSIMOBaHI Ha MEPEBIPKY Mpale3aaTHOCTI

CUCTEMHU, BUXOJISYH 3 PI3HUX I[UIEH 1 MPUYUH TECTYBaHHS.
Tunu TecTiB BUBHAYAIOTHCS LUISIMU, SIKI MOXKYTh OyTH HACTYITHUMHU

— (yHKIIS, IKY BUKOHYE J10JaTOK;
— He(QYHKIIOHAIbHUIN aTpUOyT SKOCTI, TaKUl SK HAAIMHICTH a00 3PY4HICTH
BUKOPHUCTAHHS;
— CTpYKTypa abo0 apXiTeKTypa mporpamMu abo CUCTEMHU.
DyHKIIi1, IK1 BUKOHYE CUCTEMa, MiJicucTeMa a00 KOMIIOHEHT, MOXKYTh OyTH OTHCaH1
B apTedakTax po3poOKH, TAKUX SIK crelrdikailisi BAMOT, BaplaHTH BUKOPUCTAHHS CUCTEMHU
a00 (QyHkIioHaTBHA crienudikaris, abo )X BOHH MOXYTb OyTH He 3ajokymeHTOBaHi. Lli

(G yHKIIT OMUCYIOTH, IO cCaMe POOHUTH CUCTEMA.

DYHKIIOHAJIbHI TECTH PO3POOJISIOTHCS HA OCHOB1 (PYHKIIIM 1 MOXKIIMBOCTEH CUCTEMH
Ta iX B3aeMOJIi 3 KOHKPETHHUMH CHCTEMaMH 1 MOXYTh IIPOBOJMTHCS Ha BCIX PIBHAX

TE€CTYBaHHS.

Metonu po3poOKM TecTiB Ha OCHOBI crenudikaiii BUKOPUCTOBYIOTHCSA IS
BUJTyYEHHS 1HQOpMaIlii Mpo YMOBU TECTYBAaHHS Ta TECTOBI CIleHApii 3 (YHKIIIOHATBHOCTI
mporpamu  abo cuctemu. QDYHKIIOHATBHI TECTH AaHAMI3YIOTh 30BHINIHIO TOBEIIHKY

MPOTPAMHOI0 3a0€3MECUCHHS.

HedynkiionanbHe TeCTyBaHHS BKIIFOYA€ HABAHTAXKYBAIbHE TECTYBaHHS, TECTYBAaHHS
MPOAYKTUBHOCTI, CTPEC-TECTYyBaHHS, 03a0LIITI-TECTYBaHHS, TECTYBaHHS B1JIHOBJICHHS,
TECTYBaHHSI HAJIMHOCTI Ta TECTYBaHHS MEPEHOCUMOCTI. Lle TecTyBaHHS TOrO, SIK MpaLIOE

CHUCTEMA.
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HedyHnkiuioHanbHe TecTyBaHHS MOXKHA MPOBOJUTHM HA BCIX PIBHAX TECTYBAHHS.
Tepmin «HEPYHKI[IOHAIBHE TECTYBaHHS» OINKHCYE TECTHU, HEOOXIMHI [JIsi OIIHKH
XapaKTEepUCTUK CUCTEM 1 JOAATKIB, SIKI MOKHa BHUMIPSATH KUIBKICHO, HAaNpUKIAJ, 4ac
BIATYKY HpH TECTyBaHHI MNPOAYKTHUBHOCTI. HedyHKIiOHalbHE TECTyBaHHS aHAII3Y€e
30BHIIIHIO TTOBEIIHKY MPOTPAMHOI0 3a0€3MeUeHHs 1 B OUIBIIOCTI BUIMAJIKIB BUKOPUCTOBYE

CTBOPCHHA TECTIB «YOPHOI'O AIIHKa».

CtpykTypHE TeCTyBaHHS (TECTyBaHHsI «O17I0TO SIIIMKa») MOXKHA MTPOBOJAUTH Ha BCIX
PIBHAX TeCTyBaHHs. MeTOAM CTPYKTYPHOT'O TECTYBaHHS HallKpallle BAKOPUCTOBYBATH IICIIS
METO/IIB pO3pOOKH TECTIB HAa OCHOBI cnenu@ikaiii, mod BUMIPATA TOUYHICTh TECTYBaHHS

IUIIXOM BUMIPIOBAHHS MIOKPUTTS CTPYKTYPHU MPOTPaMH.

[TokpuTTsS — YacTUHA CTPYKTYpHU MPOrpamu, sika Oysa MOKpUTa TECTOM, BUPAKECHA Y
BijcoTkax. Akiro mokputts mexire 100%, ciaig po3poOUTH 10AaTKOBI TECTH JJIsl IOKPUTTS

BIJICYTHIX YaCTHH MPOTPaAMHU.

Perpeciiine TecTyBaHHS — IIe TIOBTOPHE TECTYBaHHS B)KE MPOTECTOBAHUX IPOTpPam
MIiCJs BHECEHHsI 0 HUX 3MIH 3 METOK BUSIBICHHS Je(EKTiB, IO 3’ABWIKMCS abo Oynu
IPOITyIeH1 B pe3yabrati mux aid. i nedextn MoxyTh OyTH NMPUCYTHIMH B KOMITOHEHTI,
IO TECTYETHCS, & TAKOXK y TOB’sI3aHUX a00 HE MOB’A3aHUX 3 HUM KOMIOHEHTax. Llei tum
TECTYBAaHHS BUKOHYETHCS IICIS BHECEHHS 3MIH JI0 IIPOrpaMHOTo 3a0e3leueHHs abo Horo
oToueHHs. | TMOWHA TECTyBaHHS OIIHIOETHCS HA OCHOBI PU3UKY HE MOMITHTH Je(eKTH B

porpaMHoOMY 3a0€3MeUeHH], SIKe TPAIFOBAJIO PaHiIIle.

1.1.4 MeToau NpoeKTyYBaHHS TeCTiB

MeToau Ha ocHOBI cienudikaniii a00 YOPHOI CKPUHBKHU

Exeéieanenmne pozdoumms. BxigHi gani B mporpamMHoMy 3abe3nedeHHi abo cucremi
MOMUISIOTHCS HA TPYIH, SKi MOBUHHI MOBOJUTHUCS MOAIOHUM YWHOM, TOOTO OOPOOISATHCS
aHaJoriyHuM 4yuHoM. EkBiBasieHTH1 oOJyacTti (200 Kjacu) MOXYTh OyTH BU3HAYEHI SIK JJIsI
BAJITHUX, TaK 1 JJIsI HEBAJIIHUX JaHWUX, TOOTO 3HAYCHb, AKI CJIIJ BIAKUHYTH. J{iamazoHu

TaKOX MOXHa BHU3HAYUTHU OJIA BI/IXi,Z[HI/IX JaHHUX, BHYTpHHHlX 3Ha4YCHb, 3HA4YCHb, 110
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3aJIeKaTh B yacy (Hampukiai, 10 abo Mmicis moii) 1 mapaMeTpiB iHTepdency (Hanpukia,
miJ 4yac IHTerpauifHux TecTiB). Tectn MOXyTb OyTH pO3pOOJIEHI TaKUM YHMHOM, II00

BKJIFOYATH BC1 IOMYCTHMI 1 BC1 HEJJOIMMYCTHUMI KJIACH.

ExBiBanieHTHE pO3OUTTS MOXHA 3aCTOCOBYBAaTH Ha BCIX PIBHAX TECTYBAaHHS.
ExBiBanieHTHE pO30OUTTSI MOKHA 3aCTOCOBYBATH SIK 10 BXIIHHMX, TaK 1 10 BUXIIHUX JaHHX.
Moro Mo)XHa BHKOPHCTOBYBATH JUIi PYYHOTO BBEIEGHHS, IS Tepeiadi JaHUX depe3
iHTepdeiicu g0 cucreMu abo I TEpPeBIpKM TapaMeTpiB iHTepdeicy mim dac

IHTErpalifHOrO TECTYBaHHS.

Ananiz epanuynux 3nadens. [loBeniHKa Ha KOpJIOHAX €KBIBAJEHTHUX oOyiacTei Mae
HaOUIBbIINK maHC OyTH HEMpPaBWIBHOI, TOMY TakKi KOPJOHHU € MOTEHIIHHUM JKEperoM
nedexriB. MiHiManbHE 1 MaKCMMaJlbHE 3HAUCHHSI CETMEHTA € TPAHUYHUMH 3HAYCHHSIMHU.
['paHnyHE 3HAYCHHS /IS MPABHJIBLHOTO CErMEHTA € MPaBUJIBHUM I'DAHWMYHUM 3HAYCHHSM,
JUTSI HETIPaBUJIBHOTO CErMEHTa — HETPABWJIBHAM I'DAaHWMYHUM 3HAYCHHSM. TECTH MOXYTb
OyTH po3po0JIeH] TAKUM YHHOM, 11100 BKJIIOYATH SK IPABUJIbHI, TaK 1 HEPAaBUIbHI TPaHUYHI
3HaueHHS. [Ipu po3poOii TecToBHX CIIEHApIiB TECTH MiAOUPAIOThCA ISl KOXKHOTO

I'paHUYIHOI'O 3HAYCHH.

AmHali3 TpaHUYHUX 3HAYCHb MO’KHAa BUKOPUCTOBYBATH Ha BCiX PIBHSAX TECTyBAaHHS.
Bin BiZHOCHO MpOCTHH y BUKOPUCTAaHHI Ta ePeKTUBHUN y momyky aedekTiB. JleTanpHi

crienndikarii Haa3BUYaHHO KOPUCHI JIJI1 BU3HAYEHHS MEXK, 1110 CTAHOBJISATH 1HTEPEC.

Ile#i meTonm dacTo pO3MISIAAETHCA AK JOMOBHEHHS JI0 METOAy pO3OUTTS 3a
eKkBiBaJICHTHICTIO. loTO MO’KHA BUKOPUCTOBYBATH JIJIS KJIACIB €KBIBaJICHTHOCTI €KPAaHHOTO
BBEJICHHS, a TAKOX /IS KJIACiB €KBIBAJICHTHOCTI YaCOBHX J1alla30HIB (HAMPHUKIIA], YACOBUX

oOMekeHb a00 BUMOT JI0 MPOTYKTUBHOCTI TPaH3aKIliii) a00 po3MipiB TaOIHIIb.

Tecmysanns mabauysv piwens. TabmuIll PIIEHb € XOPOIIMM METOJOM IJisi 300py
CUCTEMHUX BUMOT, IO MICTSITh JIOTIYH1 YMOBHU Ta JOKyMEHTYBAaHHSI BHYTPIIIIHHOTO JU3alHY
cucteMH. IX MOKHA BUKOPUCTOBYBATH JUISl 3aIIUCy CKIAaAHUX Oi3Hec-NpaBul, sIKi MOBUHHA

peanizoByBaTu cuctema. Crnenudikaliii aHaTI3yIOThCSA 1 BU3HAYAIOTHCS CUCTEMHI YMOBH Ta
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aii. BxinHi yMOBH Ta A1i 4acTo (POPMYIIOIOTECS TAKUM YMHOM, 1110 BOHU MOXKYTh IpUAMAaTH

JIOTTYH1 3HAYEHHS «ICTUHA» 200 «XHUOHICTbH.

Tabnuus pilieHb MICTUTh YMOBH 3aIlyCKy, SIK MPaBUJIO, KOMOIHAlil ICTUHHHUX 1
XUOHUX 3HAYEHB JJIsI BCIX BXIITHUX YMOB, a TaKOX BIAMOBIIHI Jii JUIsI KOKHOT KOMO1HaIi1
ymoB. KoxeH croBmenps Tabnuil BiANOBigae Oi3HEC-MpPaBHIly, K€ BU3HAYA€ YHIKAJIbHY
KOMOIHAI[II0 YMOB 1 pe3yibTaT Aid, MOB’A3aHUX 3 UM mnpaBwioM. CTaHgapTHUN 00CsT
TECTYBaHHS TaOJWIb MPUUHATTS pillleHb 3a3BUYail BKJIIOYA€ MPUHANMHI OJIUH TECT AJIs

KOXXHOTO CTOBIIIIS, SIKHH, SIK MPAaBUJIO, OXOILIIOE BC1 KOMO1HAIlIT YMOB TpUTepa.

CunpHa cTOpOHA TECTYBAaHHS 3a JIOMOMOIOI0 TabJUII PIlIeHb MOJSATaE B TOMY, IO
BOHO CTBOPIOE KOMOIHAIIIT YMOB, 5Kl HE MOXKYTh OyTH MPOTECTOBaH1 B 1HIIUH crioci6. Llei
METOJI MOXHa BHUKOPHUCTOBYBAaTM y BCIX CHUTyaIlisiX, KOJUW pPoOOTa MPOrpamMHOro

3a0€3IeUeHHs 3aJIeKUTh B1Jl IEKUTLKOX JIOTIYHUX aJIbTEPHATHUB.

Tecmysanusa mabauyi nepexodie. CucteMa MoOXe BiJoOpakaTh pi3HI peakilii B
3QJIEKHOCTI BiJ] MOTOYHUX YMOB abo0 ictopii momepenHix cradiB. Lleit Meton mo3Boise
TECTYBAJIBHUKY PO3IJISIIATH CUCTEMY 3 TOUYKH 30py ii CTaHiB, MEpPEeXOiiB MK CTaHAMH,
BXOJIIB 200 TOJiH, SKi aKTUBYIOTh 3MIHU CTaHIB (Iepexoau) 1 Aid, 10 AKUX Il TIEPEXOaH
npu3BoasaTh. CTaHu cuctemMu abo 00’€KTa TECTyBaHHA € PO3’€JHAHUMHU, YMOBHHMHU 1

KIHLIEBUMMU.

Tabmums craHiB MOKa3ye 3B’SI30K MDK CTaHAMHM Ta BXOJAaMH 1 MOXKE ITiIKa3aTh

MO>KJIMB1 HETIPABWJIbHI TTEPEXOTH.

Tectn MOXyTh OyTH CTBOpEHI Il MMOKPUTTS THUIIOBOI IMOCIITOBHOCTI CTaHIB, IJIS
MMOKPUTTS KOXKHOTO CTaHy, JUIS BUKOHAHHSI KOXKHOTO IEPEXOay, JJIsI BUKOHAHHS IEBHUX

MOCITITOBHOCTEH mepexo1iB ab0 I MepeBIpKUA HEMTPUITYCTHMHX MTEPEXO/TIB.

TecTyBaHHsS 32 TOMOMOTOI0 TAOJIHUIh MEPEXO/IB HAMYACTINE BUKOPUCTOBYETHCS B
1HAYyCcTpli mporpaMHOTO 3a0e3meueHHs Ta aBromartu3amii. OJHAK I TEXHIKA TaKOX
MIAXOJUTH JUIS MOJEIIOBAaHHS OI3HeCc-00’€KTIB, SIKI MalOTh IIE€BHI CTaHHW, a00 A
TECTYBaHHSl J1aJIOTOBUX TIOCIIIOBHOCTEN (Hampukiajg, BeO-AonaTtkiB abo Oi3Hec-

CLIEHApIiB).
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TecTyBaHHS 3a JOIOMOT'OO KE€IC1B BUKOPUCTAHHS. TecTyBaHHS MOXeE IPYHTYBATHCS
Ha BaplaHTaX BUKOPHUCTaHHS. BapiaHT BUKOpPUCTaHHS ONMHCYE B3AEMOJII0 MK aKTOpamMu
(BKJIIOYAIOUM KOPHUCTYBAUIB 1 CUCTEMY), SIKa MPU3BOJAUTH JO KOPUCHUX PE3YNbTATIB JJIs
3aMOBHMKa a00 KOpUCTyBaya CUCTEMU. BapiaHTH BUKOPUCTAaHHSA MOXYTh OyTH ONHMCaH1 Ha
piBHI1 abcTpakiii (013Hec-BapiaHT BUKOPUCTAHHS, PIBEHb O13HEC-TIPOLIECy, HE MOB’ sI3aHUM 3
TEXHOJIOTI€10) a00 Ha CUCTEMHOMY piBHI (CHCTEMHMH BaplaHT BUKOPUCTaHHS Ha PIBHI
GyHKII0HATBHOCTI cucTeMH). KokeH BapilaHT BUKOPUCTAHHS Ma€ MepeayMOBU, HEOOX1IH1
JUIsl YCHIIIHOTO BUKOHAaHHS cueHapito. KoxkeH BapiaHT BUKOPUCTaHHS 3aKIHUYETHCS
KIHIIEBOIO YMOBOIO, TOOTO CIIOCTEPEKYBAHUMU PE3yJbTaTaMHU 1 KIHIIEBUM CTAHOM CHCTEMH
miCJIsl BUKOHAHHS CIieHapit0. BapiaHT BUKOpUCTaHHS 3a3BWYail Ma€ OCHOBHUM (HAMOUIbBII

HMOBIpHHUIN) CclIeHapiH 1 abTEPHATUBHI CIleHapii.

BapiaHTH BHKOpPHCTAaHHS OINHUCYIOTh «IOTOKH IPOIECIB» y CHCTEMi Ha OCHOBI
TUIIOBOTO TIepe0adyBaHOTO BHKOpHCTaHHSI. OTKe, TECTOBI CIlCHapii, 3aCHOBaHI Ha
BapiaHTaX BUKOPUCTAHHS, HAMOUTBII KOPUCHI JIJIs1 BUSBIICHHS Ie(PEKTIB y MTOTOKAX MPOIIECIB
mix yac (pakKTHYHOTO BUKOPUCTAHHS CUCTEMH. BapiaHTH BUKOPHCTaHHS Ty>K€ KOPHUCHI JIJIst
PO3pOOKH MPUHMANBHHUX TECTIB Pa3oM i3 3aMOBHUKOM a00 KOpUCTyBauyaMu. BOHM Takox
MOXXYTh BUSBUTH JeHEKTH 1HTErparlii, CHpUIMHEHI B3aEMOJIIEI0 PI3HUX KOMIIOHEHTIB, SKi

HE BUSBIISIOTHCS MPU TECTYBAHHI OKPEMUX KOMIIOHEHTIB.

[IpoexTyBaHHS TECTOBUX CIIEHApiiB Ha OCHOB1 BapiaHTIB BUKOPHUCTAHHS MOKHA

KOMOIHYBaTH 3 IHITUMH METOJaMH, 3aCHOBAaHUMH Ha CTIeIU(DIKaIisiX.
TecTyBaHHSI HA OCHOBi CTPYKTYPH, 200 32 METOIOM «OLIOr0 SIIMKA»

Tecmysannss onepamopie ma nokpumms. llpyu KOMIOHEHTHOMY TECTYBaHHI
MOKPHUTTSI ONIEPaTOPiB — 1€ 1X YacTKa, 10 MepeBipeHa i 4ac BUKOHAHHS HAa0Opy TECTOBUX
cueHapiiB. [lpu TecTyBaHHI IHCTPYKIII TECTOBI CIleHApil CTBOPIOIOTHCS JJII BUKOHAHHS

KOHKPETHHUX THCTPYKIIiH 1 3a3BUYAaid 30TBITYIOTH TTOKPUTTSI OMIEPATOPIB.

[TokpuUTTS IHCTPYKIIIN BU3HAYAETHCS SIK BITHOIIECHHS KUIBKOCTI BAKOHYBAaHUX OMNEPATOPIB,
OXOIUIEHUX TECTOBUMHU CLEHApisIMU (pO3po0ieHUMU a00 BUKOHAHUMH), JI0 3arajibHOi

KUIBKOCTI OIIEPATOPIB Y KO/, 1110 TECTYETHCH.
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Tecmyeanns anomepnamue i noxpumms. llokpummsa anrbmeprnamug, TOB’SI3aHE 3
TECTYBaHHSM PO3rajy>KeHb, — LI€ BIICOTOK aJbTEPHATUBHUX PE3YJIbTATIB (HapuKiIad, True
1 False nns omeparopiB If), mepeBipeHnx HaOOpOM TECTOBUX CLEHapiiB. Y MeTol
TECTYBaHHSl aJbTEPHATUB TECTOBI CLEHApli CTBOPIOIOTHCA [UIsi BUKOHAHHS MEBHUX
aNbTEPHATUBHUX pE3yJbTaTiB. ['UIKM BUXOAATH 3 aJbTEPHATUBHUX TOYOK MPOTPaMHOIrO

KOy 1 MOKa3yloTh Nepelayy YIpaBiIiHHS B PI3HI YACTUHU KOAY.

AJnbTepHATUBHE TIOKPUTTS  BU3HAYAETHCS  BUIHOIICHHSM  KUIBKOCTI  BCIX
aTbTEPHATUBHUX PE3YIbTATIB, IO MOKPUBAIOTLCA pPO3poOJeHUMH ab0 BUKOHAHUMHU
TECTOBUMH CLICHAPISIMH, J10 KUTBKOCT1 BC1X MOMJIMBUX allbTEPHATUBHUX PE3YIbTATIB Y KO/,

10 TCCTYETHCA.

TecTyBaHHsS anbTepHATUB — 1I€ TUIl TECTYBAaHHA MOTOKY YNPABIIHHS, SIKUHA OMUCYE
POXOJKEHHSI MEBHOTO0 TMOTOKY 4epe3 ajJbTEepHATHBHI TOUKHU. [IOKpUTTS ajibTEepHATHB €
OUTbII CYBOPUM, HDK HOKpUTTS omnepatopiB: 100 BiJCOTKIB MOKPUTTS ajbTEPHATHUB

rapantye 100 BiICOTKIB MOKPUTTS ONEPATOPiB, MPOTE HE HABIAKH.

Inwi cmpykmypui memoou. ICHYIOTh BHIII PiBHI CTPYKTYPHOTO TOKPHTTS IICTA

AJIbTCPHATHUBHOT'O ITOKPUTTA. Hanpmcnan, IIOKPUTTA CTaHIB 1 IIOKPHUTTA I[CKiJILKOX CTaHIB.

[IpuHIMIT TOKPUTTA MOKHA 3aCTOCOBYBAaTH 1 Ha IHIIMX PIBHSAX TECTYBaHHS.
Hampuxman, ©Ha piBHI 1HTerpamii BiJICOTOK MOJYIiB, KOMIIOHEHTIB a0o0 KIacis,
IPOTECTOBAaHUX HAOOPOM TECTOBHX CIICHApPiiB, MOYKHA BUPA3UTHU SIK IMOKPHUTTS MOMIYJIIB,

KOMITOHEHTIB 200 KJIaciB.

[HCTpyMeHTanbHA MIATPUMKA HAI3BUYAHO KOPHUCHA I Yac CTPYKTYpPHHUX

BUTIPOOYBaHb.
MeToau, 3aCHOBaHi Ha T0CBigi

Komm tectu po3poOnsitoTbCs HAa OCHOBI HABWYOK, IHTYIIil Ta AOCBimY poOOTH
TECTyBaJbHUKA 3 MOJIIOHUMU A0JIaTKaMU a00 TEXHOJIOTISIMHU, 11€ HA3UBAETHCS TECTYBAHHSAM
Ha OcHOB1 JocBinmy. lleld Tum TecTyBaHHA KOPHCHUN $IK JOMOBHEHHS JI0 OUIBII
CUCTEMATHYHHUX CIHELIAJIbHUX METOAIB PO3POOKH TECTIB, SIKI HE 3aBXKIM OYEBUIHI MPHU

BUKOPHUCTaHHI OUThII (POPMATIBHUX METO/(IB, OCOOJIMBO KOJIM BOHHU 3aCTOCOBYIOTHCS IMICIIS
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TakuX MeTo1B. OHAK KOPUCHICTh LIbOT'O METOIY MOKE 3HAYHO BIAPIZHATHUCS B 3aJI€KHOCTI

BiJl JOCBIlY TECTYBaJIbHHUKA.

Halinommpenimmii MeTo1, 3aCHOBaHUM Ha JTOCBI1, — 1€ MPUITYILIEHHS [P0 HAABHICTh
nedexty. TecTyBadbHUKM 4YacTO OYIKYIOTh Je(EKTH Ha OCHOBI CBOrO JOCBITY.
OpranizoBaHuil Miaxiag A0 HOLIYKY Ae(EKTIB MOJSAra€ y CTBOPEHHI CHUCKY MOXKJIUBUX
nedeKTIB 1 po3po0Ill TECTIB, SIK1 aTakyioTh i AedexTu. Lleit miaxin Ha3uBaeThCs aTaka Ha
nedektu abo nedexrockomnis. Cnucku nedexTiB 1 300iB MOXKYTh OyTH CTBOPEHI HAa OCHOBI
JOCBIY, JOCTYIHOI 1HGOopMaIllii mpo aAedekTH 1 3001 Ta 3araJIbHOTO PO3YMIHHS TOTO, YOMY

ImporpaMHe 3a0e31eUeHHs MOXKE JaBaTH 300i.

JlocnigHUIIbKE TECTYBaHHS — MapajiejibHa po3po0Ka, BUKOHAHHS, MPOTOKOIIOBAHHS
Ta BHUBYEHHS TECTIB HAa OCHOBI TECTOBOI KOHIICHIliI, SIKa BKJIIOYa€ TECTOBI IIUIl Ta
NPOBOAUTHCS y BU3HAUEH1 4acoBl pamku. Llelt minxin € HaWOUIBII KOPUCHHUM, KOJHU
cnenudikallli € HSMOBHUMH 200 3aCTapUIMMHU, & 4aCOB1 OOMEKEHHS € )KOPCTKUMHU, a00 KOJIU
NOTPiOHO TOKPAIUTH YHM JOMOBHUTH OLIBII (hopManabHI TecTH. BiH MoXke ciayryBatu

BaJIiJAIlI€r0 TIPOIIECY TeCTYBaHH, 11100 3a0€3MeUnTH BUSBICHHS KIIFOUOBHUX J1e(PEKTIB.
Buoip MeToaiB TecTyBaHHS

Bubip Metoay 3a1exuTh BiJ psay GakTOpiB, BKIFOYAKOYU THI CUCTEMH, PETYISATOPHI
CTaHJapTH, BHMOTH 3aMOBHHMKA a00 KOHTPAKTY, pPiBHI PHU3UKY, THUIH PHU3UKY, MU
TECTYBaHHS, HasBHY JOKYMEHTAIIil0, 3HAHHS TECTyBaJIbHHKA, Yac 1 OFOHKET, KUTTEBUM
IIUKJT TIPOTPaMHOTO 3a0e3MeueHHs, MOl BUKOPUCTAHHS 1 MOMEpeaHii T0CBi poOoTH 3

BUSIBJICHUMH THIIAMU Je()EKTIB.

Jlesiki MeTou OUTBINE MIAXOASTH JJII KOHKPETHUX CHUTYallild, TOAl SK 1HII MOKHA

3aCTOCOBYBATH Ha BCIX PIBHSX TECTYBaHHS.

[Tpu po3poO1i TECTOBHX CIIEHAPIiB TECTYBAIBHUKK 3a3BHYall BUKOPHUCTOBYIOTH
KOMOIHAIIiI0O METO/[IB TECTyBaHHS, BKJIFOUAIOUN METO/IH, 3aCHOBaH1 Ha MpoIiecax, mpaBuiIax

1 JaHUX, 100 3a0€3MeYNTH aJIeKBaTHE MTOKPUTTS 00’ €KTa TECTYBaHHS.
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1.1.5 digocodisa TectryBanHs

TecTyBaHHSI MPOrpaMHOro 3a0e3MedYeHHsT BKIIIOYAE HU3KY i, SKi JyKe CXO0X1 Ha
MOCHIZIOBHICTh MPONECIB  po3poOKu mporpamMHoro 3ade3nedyeHHsa. Crooau BXOIAThH
BU3HAYEHHSI TECTOBOI 3ajadi, MPOCKTYBaHHS, HAMUCAHHSA TECTIB, BUKOHAHHS TECTIB 1,
HapellTi, BAKOHAHHS TECTIB Ta epEeBipKa pe3yJbTaTiB TeCTyBaHHs. J(U3aiiH TecTiB Biairpae
KIIIOUOBY poJib. IcHye 6araTo miaxoAiB 10 po3pooku puiocodii abo cTpaTerii MpoeKTyBaHHS
tecTiB. 1llo6 gomoMorTu 30pi€HTYyBaTHUCA B CTPATErisiX PO3POOKU TECTIB, KOPHUCHO
PO3MJISTHYTH JIBa KpalH1 MIAXOIH, sIKI 3HAXOJATHCS Ha KIHIKX crnekrpa. Criig Takox
3a3HAYMTH, 10 OaraTo JIIOJAEH, K1 MpaIloTh y 11 cdepi, 4acTo BMAJA0Th B OJHY a0o0

HIIIY KpalHICTb.

[Tigxin Ha JiB1 CTOPOHI CHEKTPY poO3po0Jisie CBOI TECTH, BUBYAIOYM 30BHIIIHI 200
iHTepdeiicH1 cnenudikaiii mporpamu abo MOAYJIs, 10 TeCTYEThCA. BiH po3risgae 1o1aTok
SIK YOPHHH SIIIIHK. Moro mo3uitist mosrae B HACTYIMHOMY: «MEeHe He IIKaBUTh, K BUTJISIA€
nporpama i 4ud s BUKOHaB YCI KoMaHau abo mpoiimoB YCI nuiaxu. S Oyay 3a10BOJICHUA,
SIKIITO MPOTpaMa MOBOJUTUMETHCS BIIMOBITHO /10 criendikarii. Moro igean — MepeBIpUTH

BC1 MOXJIMB1 KOMOIHALIT Ta 3HAYEHHS HA BXO/II.

[Tigxing HaA I1HIIOMY KIHIII CIEKTPY pO3po0JIsiE CBOI TECTH, BHBYAIOUM JIOTIKY
nporpamMu. BiH MOYMHAETHCS 3 MIATOTOBKH JIOCTATHBOT KUJIBKOCTI TECTiB, 100 TapaHTyBaTH,
M0 KOXXHa KOMaHaa Oyle BHKOHaHAa xoda O oauH pa3. SIKIIO TeCTyBaIbHUK TPOXHU
JTOCBITYCHININN, BIH PO3p0OJII€E TECTH TakK, MO0 KOKHA KOMaHJa yYMOBHOTO MEPEXOIy
BUKOHYBANacsd B KOKHOMY HaIIpsIMKy NpHHAlMHI ofuH pa3. Moro imeam — mepeBiputh
KOXEH IIISAX, KOKHY TUIKY anroputmy. [Ipu 1ibomy #oro 30BciMm (a0o maiixke 30BCIM) HE

IIKaBUTH crieru@ikaris.

XKomna 3 nmux KpaifHOIIIB HE € 10Oporo cTpatericro. OmaHAK Tepiia, a came Ta, 10
pO3IIIsAae JOAATOK K YOPHUH SAIIHK, € Kparoro. Ha skaib, BoHA Ma€ TOM HEJIOMIK, 0 MOXKE
Oyt aOCONIOTHO Hempane3aaTHo. PosrimsHemo crnpoOy mMpoTecTyBaTH TPUBIATBHY
nporpaMmy, sika mpuiiMae Ha BXIJ TPU 4YMCIA 1 OOYHUCIIOE iX cepefHe apudmeTuyHe.
HeMoxuBo npoTecTyBaTH 110 Mporpamy Juisl BCiX BX1IHUX 3Ha4yeHb. HaBiTh Ha MaluHi 3

BIIHOCHO HH3BKOI TOYHICTIO OOYHCICHb KUIBKICTh TECTIB Oyne OOYHCIIIOBATUCA
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MuTbsipaamMu. HaBiTh IKOM y Hac OyJo JOCTaTHHO OOYMCIIIOBAIBHUX MOTYXHOCTEH, M100
BUKOHATH BCl TECTH 3a PO3YMHHUH MPOMDKOK 4acy, MU O BUTPATHJIM Ha KUIbKa MOPAJIKIB
OublIe Yacy Ha iX MIATOTOBKY, a MOTIM Ha TecTyBaHHi. llle ripma curyanis 3 TaKUMHU
IporpamMamu, ik CUCTEMH PeajibHOTO Yacy, onepaliiiHi CHCTEMHU Ta MPOrpaMu yIpaBIiHHS
JaHUMHU, K1 30€epIraoTh «I1aM’ AThb» MPo Monepeani BxiaHi Jani. TyT 1oBeaeTbCs TeCTyBaTH
MporpamMy He JHILIEe JJIsl KOXKHOTO BXITHOT'O 3HAYEHHs, ajie ¥ AJI1 KOXKHOT MOCIAOBHOCTI,
KOKHOT KOMO1HAIIT BX1THUX JaHuX. ToMy BUUEpIHE TECTyBaHHS BCIX BXITHUX JaHUX OYy/Ib-

SAKO1 PO3yMHO1 IPOrpaMy HEMOKJIMBE.

i MipKyBaHHS MiABOAATH A0 APYroro GyHIaMEHTAIBHOTO MPUHIUITY TECTYBaHHS:
TECTYBaHHS — 1€ 3HAYHOIO MipOI0 €KOHOMiYHa mpodsiemMa. OCKUTHKU BUYEPITHE TECTyBaHHS
HEMOXJIMBE, CIiJl 33JIOBOJBHATUCS YMMOCH MEHIINM. KOXXeH TeCT MOBHHEH MPUHOCHTHU
MaKCHMAaJIbHY BiiJladyy TOPIBHSHO 3 BUTpaTamu. Pe3yiabTaT BUMIPIOETHCS WMOBIPHICTIO
TOTO, MO TECT BUSBHUTH paHillle HEBUSABIEHY MOMIIKY. BapTicTh BUMIpPIOETHCS YacoM i
BUTpaTaMH Ha MiATOTOBKY, BUKOHAHHA 1 IEPEBIPKY pe3yiabTaTiB TecTy. [Ipunyckarouu, 1mo
BUTpaTH OOMEXeHI OrkeToM 1 rpadikoM, MOXKHa CTBEPIKYBAaTH, IO MHUCTELTBO
TECTYBaHHS — II€, IO CyT1, MUCTEIITBO BUOOPY TECTIB 3 MAKCUMAJILHO MOXKIIMBOIO BiJJIA4OIO.
Kpim Toro, xoxeH TeCT MOBUHEH OYTH PEMPE3CHTATUBHUM JJIsl TICBHOTO KJIACy BXITHUX
3HauYeHb, 100 WOTO MpaBUJIbHE BUKOHAHHS J]aBajio BIIEBHEHICTh Y TOMY, IO JJIsi TIEBHOTO
KJIacy BXIIHMX JIaHUX Mporpama IMpaioBaTUMe NMPaBUIbHO. 3a3BUYall 11 BUMAarae neBHUX
3HAaHb AJTOPUTMY Ta CTPYKTYpH MPOTpamMu, TOMYy MU HAOIMKAEMOCS 10 TMPAaBOro KiHILA

CHEKTPY.

1.2 Indopmaniiina inppacTpykTypa mignpuemMcraa
1.2.1 AmnaxituyHa mipamina

[Hpopmariitny iHGPACTPYKTYpY KOMITaHI1 MOYXHA MPEICTABUTH Y BUTJISI IEKUTBKOX
lepapXi9HHUX PIBHIB, KOXKEH 3 SKUX XapaKTEePU3YEThCS CTyNeHeM arperaritii indgopmarrii ta 1i
POJLTIO B Tpo1lec ynpaBiiHHa. [Ipukiagom cxeMaTHyHOTO MpeacTaBieHHs H(opMaliiiHo1

1H(PACTPYKTYPH € aHATITUYHUHN CTEK, 3aPONOHOBaHUN KoMnaHiero Gartner.
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AHaniTu4Ha nmipamija - 1ie lEpapxiqHa CTpyKTypa, B sIK1i pi3H1 Ki1acH 1H(popManiiHux

CUCTEM pPO3TalllOBaH1 Ha Pi3HUX piBHX. Jl0 LIMX piBHIB BIAHOCATHCS:

— PpIBEHb TOPTOBUX CUCTEM;

— PpIBHI CXOBHIIA JAHUX;

— PpIBEHb NPEJCTABICHHS JaHUX;

— piBeab OLAP-cucrewm;

— PpiBEHb AaHATITHYHUX JTOJATKIB.

B ocHOBI aHamiTHMYHOI MipaMmiAM JieXkaTh TPAaH3aKLIMHI CUCTEMH, MPU3HAYEHI IS
yNpaBJiHHS HIOJIEHHUMHU OIEepalisiMd 1, TAKAM YWHOM, BOHHU € OCHOBHUM JIXKEPEIOM
iHbopmarlii ans aHamizy. Komu mipamina pyxaeTbcsi BiJf OCHOBU J0 BEPIIMHH, JETalbHI
orepaliiiHi JaHi TpaHC(HOPMYIOTECS B arperoBany iHGopMarlito 11t TATPUMKHA PUHHATTS

YIPaBIIHCHKUX PILIEHb.

AHanNITUYHI
AoaaTku

Bypass OLAP

BiTpuH1 gaHux

CxoBula gaHux

TpaH3akuinHi cuctemu

Puc. 1.5. Ananituuana nipamizaa

He 3aBxau MoxHa BIIHECTH MporpamMHe 3a0€3MeUeHHsI 10 OJHOTO KJIACy, OCKLIbKHU

0arato cucTeM JI03BOJIAIOTH BUPILNIYBATH AHAJITUYHI 3aBJAaHHS B JIEKUIBKOX KaTEroOpisix.
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Hanpuknan, OLAP-cuctemu Biag pi3HUX BUPOOHUKIB MOXKYTh BHUCTYNAaTH B POJII
aHAMITUYHUX J0JATKIB a00 BUKOPUCTOBYBATUCA ISl MOOYAOBH 0AraTOBUMIPHUX CXOBHUII]

JTAHUX 1 CAUTIB.

1.2.2 PiBeHb TOProBHX CHCTEM
J1o TpaH3aKIIHHUX CUCTEM HaJeXaTh CUCTEMU IUIAHYBAHHS PECYPCIB MiANPUEMCTBA
(ERP), aBromatm3oBani OankiBcbki cuctemMu (ABC), po3paxyHKOBI CHCTEMH,
OyXraJTepchKi MporpaMu Ta Jeski iHm. He3Baxkaroun Ha 00’ €KTUBHI BIIMIHHOCTI, BCI IIi
CUCTEMM MAlOTh CIIUIBHY PHUCY: BOHU TpHU3HAYEH1 JJisi OOpOOKHM OJMHUYHHUX OIeparlii
(Tpanzakiriit). Tomy JUIsl OUCY TAKUX CUCTEM 4acTO BUKOPHUCTOBYIOTH TepMmiH OLTP (On-

Line Transaction Processing).

Jlesiki TpaH3aKIIiMHI CHCTEMH € CKJIQJIHUMH 1 CKJIQJIAal0ThCS 3 OKPEMHX MOJIYJIIB.
Hanpuknan, monyiapHa cTpykTypa XxapaktepHa s ERP-cucreM, ocHOBHUM 3aBHaHHSM
SKUX € 00’ €qHAHHS PI3HUX CIYXO MIANPUEMCTBA B €IUHHUMN yIPaBIIHCHKUN TOTIK. Kpim
TOTO, TaKi CUCTEMH 3aBXIU MaloTh Halip ¢iHaHCOBO-Oyxranrepchbkux (QyHKIiin. Tomy
TpaH3aKIIMHI CUCTEMHU € JpKepelioM 0a30Boi iHdopmallii, sika BUKOPUCTOBYETHCS IS
MOTJIBIIIOT aHANIITUYHOT 00poOKH. J[aHi 3 TpaH3aKIIMHUX JHKEpen MOBUHHI OyTH 310paHi,
CTPYKTYpOBaHI Ta TIpeACTaBieHi y QopMi, 3pyuHid miusa npudHATTA pimeHb. Cami
TpaH3aKIIMHI CUCTEMHU TaKOXK MICTATh ACSAKI aHAUTITUIHI MOXKIIMBOCTI, ajie, CTPOr0 Ka)xKy4H,
HE MiANagaloTh MM KaTEropio aHATITHYHUX cucTeM. BogHoYac BOHM € OCTavYalbHUKAMU
iHbopMalrii I cucTeM Oi3HEc-aHAJITUKKA Ta aHAITHYHUX JoAaTKiB. JlaHi MOXYTh
nepeaaBaTUCs 3 TPaH3aKIIMHUX CUCTEM JI0 aHATITMYHUX MOAATKIB ab0 MOCIIIOBHO, Yepe3
yCi BU3HAUYEHI PiBHI aHAJITUYIHOI IMipaMiau, a00 KOPOTIIUM MUISIXOM, OMHHAIOUN OIWH UM
KUTbKa pIiBHIB (Ha CXeMi I TOKa3aHO cTpuikoro “bypass”). Cmocid mnepenadi JaHUX
3aJIeKUTH K BiJl TEXHIYHUX MOXKJIMBOCTEH MPOrpaMHOTO 3a0€3MeueHHs, TaK 1 BiJl TOTO, SIK

111 1aHi OyAyTh BUKOPHCTOBYBATHCS.

3naBanocst 6, TOProBI CHUCTEMH, SIKI MalOTh BCIO OCHOBHY IH(OpMaIlito, MOXKHA
BUKOPHUCTOBYBAaTU K CAMOJOCTaTHI aHaJITU4YHI 1HCTpyMeHTH. OAHaK 1€ CHpaBeAIUBO

JUIIe B TOMY BHUMAJKY, SIKIIO MU TOBOPUMO MPO aHaji3 Ha PiBHI OKpEeMHUX yroj. Ko x

30



aHANITUYHI 3aBAaHHS BUXOJATh 3a MEXI1 YIPaBIIHHS TPaH3aKILIsIMU (Ha piBHI TAKTUYHOTO 1
CTPaTEriYHOr0 YOPAaBIIIHHS), TO TaKl 3aBJaHHS NOBUHHI I'PYHTYBAaTHCS Ha arperoBaHid
iHpopMaIlii, MOKJIMBO, OTPUMaHIM 3 MEPBUHHUX JAAHUX 3 PI3HUX TPAH3AKLIAHUX CHUCTEM.
KpiMm TOro, BaXJIMBOIO BHUMOTOI aHAJITUKU € OaraToBapiaHTHICTh (MOXJIMBICTb
reHepyBaTU Ta OLIHIOBAaTH Pi3HI CLEHapii, B TOMY YHUCJIl TINOTETHYHI), 110 TaKOX HE
3a0e3neuyeThCsl  TpaH3aKIIMHUMU cucTeMamMu. ToMmy Juisi BHUpIIIEHHS OaraThbox
aQHAJITUYHUX 3aBJaHb (B TOMY YHCJl CTpaTeriyHOr0 Ta YIPaBIIHCHKOTO aHAII3Y)
PEKOMEH/YE€ThCSI BUKOPUCTOBYBATH CHUCTEMH, PO3TAILOBAaHI Ha I1HIIMX, OUIBII BHUCOKHX

PIBHAX aHATITUYHOI MipaMiJIu.

1.2.3 Cucremu 0i3Hec-iHTeJIEeKTY

[TonusTrs cucrem 613Hec-iHTenekTy (Business Intelligence, BI) € nocuts mupokum i
NO€EIHY€E B c001 pi3HI CrIocoOM aHami3y Ta 0OpoOKHM JaHUX B MaciiTadax mianpueMmctsa. Bl-
CUCTEMHU BKJIIOYAIOTh TaKl KOMIIOHEHTH, SIK CXOBHINA 1 CalTH JaHUX, IHCTPYMEHTHU
aHaJTITHIHOT 00poOKH MaHuX B pexkumi ornnaitd (OLAP-cuctemu), IHCTpYMEHTH BUSIBIICHHS
3HaHb, @ TAKOX IHCTPYMEHTHU CTBOPEHHS 3amUTIB 1 3BiTiB. bararo aHamiTUYHUX CHCTEM
0a3yI0ThCS Ha CXOBUIIAX JaHUX, K1 30MParOTh, OPraHI30BYIOTh 1 30€piratoTh BEJIMKI 00CATH
iHbopMalii 3 pi3HUX JKepen. ToMy Mae ceHC MoYaTH 31 CXOBHUINA JAaHUX SK «CEePeTHbOT

JAHKW aHATITHYHOT ITipaMiay.

Cxouma ganux (CJI) — me HACTYNHHMU pIiBEHb AHAIITUYHOI MipaMigu TIiCIHs
TpaH3akiHuX cucteM. OANH 3 HAaBTOPUTETHIIINX E€KCTEePTiB y il ramy3i bimn [aMon
BHU3HAYA€ CXOBUINA JIAHUX SIK MPEIMETHO-OPIEHTOBAH1, IHTETPOBaHi, CTA0UIbHI, Yy TJIMBI 70
gacy HaOOpH JaHWX, OpraHi30BaHi I MIATPUMKH YIIPABIIHHS, MOKJIWKAHI ISTH K «E€JIUHE
1 yHipikOBaHEe JKEepeso iICTUHWY, M0 3a0e3Medye yNpaBIiHIliB 1 aHATITUKIB JIOCTOBIPHOIO
iHbOpMaIliero, HeOOXITHOIO JUIsl OTIEPATUBHOTO aHANI3Yy 1 MPUUHSTTS pimeHb. [[iHHICTH
CXOBHUII[ JIaHWX TIOJIATa€ B TOMY, IO BOHU € BEIMKUMHU 0azaMH JaHUX MaciTady
MIINPUEMCTBA, K1 MICTSTh MEBHY 1HQOpMaIlito 1 3a0€3MeuyoTh MIBUIKE MPEACTaBICHHS
uiei iHpopmaii y hopmi, 3pydHii Jj1s KOpUCTyBaya ado AJisl HOablioi OOPOOKHU IHIIIUMU

aHAJITUYHUMHU cucTeMamMu. YacTo CXOBHINA JAaHUX CTPYKTYpOBaHI 3 ypaXyBaHHSM
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cnenudiku rainysi, B sSKiM mpaitoe opranizamis. OgHaK JaHi, M0 MICTSITBCS B CXOBHIIAX
JTAaHUX, 3a3BUYail HEJIOCTATHBO TOCTYITHI 1711 00POOKH B PEXKHUMI1 peabHOTO Yacy, 0COOJIUBO
KOJM BOHM BesuKi. Ll mpobOiema BUpIlIyeThCSl HA HACTYITHOMY PIBHI i€papXii — Ha piBHI

BiTpuH AaHux tTa OLAP-cuctem.

[ToniOHO 10 CXOBHIL, BITPUHU IaHUX € CTPYKTYpPOBaHUMHU MacuBaMu 1H(pOpMallii, ajie
BIJIPI3HAIOTHCSA TUM, IO € 1€ OUTbII IPEeAMETHO-OPIEHTOBAaHUMU. SIK MpaBUIIO, BITpUHA
JaHUX MICTUTH 1H(OpPMAIliI0, MOB’s3aHy 3 IMEBHOI MPEIMETHOK O00JIACTIO MiSNIBHOCTI
opranizaiii. Tomy iH(opMmalliss y BITpUHAX JaHUX 30epiracrbCcsi B CrHeHialbHIN Qopmi,
HANUOUIbII MPUAATHIN JUIsl BUPIIMIEHHS KOHKPETHHUX aHAJITUYHUX 3aBJaHb abo 0O0poOKu

3aMMTIB EBHOT IPYNH aHAJIITUKIB.

IcHye nBa MOMISIAM HA BITPUHU JaHMX. B OJHOMY BWMAJKy, BITpUHA JaHUX — II€
YaCTHHA CXOBHIIA JIAHKX, sIKA ONTHMIi30BaHa JIJIs 3aIMTIB J0 JaHHUX Y MEBHIN MpeaMeTHIN
obyacTi, B TOMY YHCII JUIsl HAACWIAHHS IUX JaHUX JJIs MOAQIbIIOI 0OpoOKM B 1HIII
aHAJITHYHI CUCTEMU. [HIMMM cioBamu, Bi3uTHa kaptka — me OLAP-ky6 ab6o vacTuHa
OLAP-ky0a, onTuMizoBaHa ISl 3alUTiB KOPUCTyBayiB 10 iHGoOpmMalli B KOHKPETHIN
npeaMeTHil obaacti. OTke, 3 TOUKH 30py opraHizailii 30epiraHHs JaHUX BITPUHU MOXYTh
OyTH SK pENAIIHHUMH, TaK 1 OaraTOBUMIPHUMH, ajieé B KO)KHOMY BHIIaJIKy BOHH MalOTh

CIUIBHY BJIACTUBICTh, TAKy K TEMAaTUYHA CIIPSIMOBAHICTh.

Hactynauii piBeHs anamitTuunoi mipamigu 3aiiMaroTh cuctemd OLAP (OnLine
Analytical Processing) — cucremu aHamiTHIHOT 00pOOKH JaHUX y PEXKUMI pEaTBHOTO Jacy.
OLAP-cuctemu MOXyTh HaJlaBaTH PIICHHS JJISl IIUPOKOTO CHEKTPY aHATITUYHHUX 3aj]1ad,
takux sk KPI-anami3, mapkeTuHroBuii Ta (piHAaHCOBO-€KOHOMIUYHUU aHaNIi3, CIICHAPHUU
aHaJi3, MOJICTIOBaHHS, MMPOTHO3YBAaHHA TOIIO. Taki CUCTEMH MOXYTh MpAIfOBATH 3 yCiMa

HEOOXITHUMU JaHUMU, HE3aJIEKHO BiJ Crieln(iKu AISUTHHOCT KOMITaHi1.

Crnemudika OLAP-cucrem momsirae B OaraToBUMipHOMY 30epiraHHi gaHux (Ha
BIIMIHY BiJl PESAIIHHUX TaOJNHIlh), a TAKOXK Yy TOMEPETHROMY OOUYMCICHHI arperoBaHUX
3HaueHb. lle gae KOpUCTyBaueBl MOXKIIMBICTh OyAyBaTH OMNEPATHBHI, HEPErIaMEHTOBAHI
3alUTH J0 JIaHUX 3 BUKOPUCTAHHAM JIEKUIBKOX aHaIITuuHuX obnacreit. Kpim Toro, OLAP-

CHCTEMH XapaKTePHU3YIOThCS 3MICTOBHOIO (a4 HE TEXHIYHOK) CTPYKTYyporo iHpopMallii, 110
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J03BOJIIE KOPUCTYBAauyeBl OINEpyBaTH 3HAMOMHMHM E€KOHOMIYHHUMHU KaTEropisiMu Ta

IIOHATTAMM.

[le onuum enementom Bl-mnatdopmu, skuii 4acTo BUAUISIOTH B OKPEMY KaTeropio,
€ BusBieHHs 3HaHb (Data Mining). BignoBigHe mnporpamHe 3a0e3MeyYeHHs J103BOJISIE
BUSIBJISITU 3aKOHOMIPHOCT1 B JJaHUX 1 BUBOAUTH 3 HUX SIKICHO HOBY iH(popmaiiito. Taka
iHpopMaIlisi MOXEe HE MICTUTHCS B JDKEpel JaHUX y SIBHOMY BHIJISl, TOMY B LIbOMY
BUIIAJIKy T€HEPYIOThCS 3HaHHS, KepoBaHi JaHumu. ['puropiit I’ areuskuii-Ilanipo, ogux 3
NPOBITHUX EKCHEPTIB Yy 11 raily31, BU3HAUYa€ POOOTY TAKUX CUCTEM SIK «IIPOLIEC BUSBICHHS
y BHUXIIHMX JaHUX HEBIAOMHMX paHillle HETPUBIAIbHUX, MPAKTUYHO KOPUCHUX Ta
IHTEPNPETOBAHUX 3HAHB, HEOOXITHUX I MPUUHATTS pillleHb y PI3HUX cepax JIOACHKOT
nisuibHOCT. CHCTEMHU BUSIBJICHHS 3HAHb BUKOPUCTOBYIOTH TaKi METO/IM aHANI3Y JaHUX, K
¢utbTpalis, AepeBa pilieHb, MpaBUiia acolialii, T’eHeTUYH] aIrOPUTMH, HEUPOHHI Mepexi

Ta CTAaTUCTUYHHUN aHaNI3.

Hapemri, Bl-cuctemn BkiIIOUarOTh B ceOe IHCTPYMEHTH 3amuTiB 1 3BITIB. Taki
CHUCTEMH JO3BOJISIIOTH OyJIyBaTH 3amUTH 10 IH(QOpMAIIHO-aHATITUYHUX CHUCTEM Y
BU3HAYECHOMY KOPUCTYBadYeM 00Cs31, 3 MOKIIMBICTIO IHTErpallii JaHUX 3 PI3HUX JHKEpeI, a
TaKOXK TEeperyisiaaTi iHGOpMaIlilo 3 MOXKIMBICTIO JeTaji3allii Ta arperyBaHHs, OyIyBaTH
3BITH Ta BUBOJUTH X Ha APYK. Taki CHCTEMU MOXYTh BUKOPHCTOBYBATHCS KOPUCTYBaYaMH
3 «IPOCYHYTUMHU» TEXHIYUHMMHU HaBudkamu. IIpodeciitni 3HaHHS iHQOpMaMiIHHUX
TEXHOJIOT1/ HEe € 000B’SI3KOBUMH, ajie Taki IHCTPYMEHTH HE 3aBXKIH 3py4Hi s (axiBIliB
iHIoro npodutto. Sk mpaBmIIO, MOAYJII, IO MICTATh (PYHKIIIT 3aNTUTIB 1 3BITiB, BXOASATH JI0

cknany 6aratbox OLAP-cuctem, xo4a iCHYIOTh 1 OKpeMi IPOrpaMHi TPOTYKTH IBOTO KJacy.

Komepmiitai npoxyktn Bkarodaroth Microsoft SQL  Server Analysis Services,
Hyperion Essbase, Cognos PowerPlay, BusinessObjects, MicroStrategy, SAP BW, Cartesis
Magnitude, Oracle Express, OLAP Option, IBM Cognos TM1. IcHye kinbpka pimieHb 3

BIIKpUTHUM BHXITHHUM KoJI0M, 30kpema Mondrian ta Palo.
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1.2.4 AHajgiTH4Hi 10JaTKH
Ha BepuimHi mipaMiiv aHaJMITUKU 3HAXOAATHCS aHATITHYHI JOJATKU. SIK BUIUIMBAE 3
Ha3BM, BOHM MpPHU3HA4Y€HI JJIi BUKOHAHHS aHaNI3y 1 B LbOMY CEHCI NPUHLUIIOBO
BIJIPI3HAIOTHCS B1JI TPAH3AKLIMHUX CUCTEM, SIKI 30CE€pE/KEHI B MepIly 4yepry Ha oOpoOil
okpemux Tpanzakuiil. 11lo6 IT-cucremy moxkna Oysio BBaXaTH aHAIITUYHUM JOJATKOM,

BOHA NOBMHHA BINOBIAATH HACTYIIHUM KPUTEPISIM:

— TMOBUHHA 3a0e3mnedyBaTH CTPYKTypH3allil0 Ta aBTOMATH3allll0 MPOIECIB, SKi
HiIBUIIYIOTh SIKICTh YTNPaBIIHCBbKOI 1H(oOpMalii, 110, B CBOIO 4Yepry, MPU3BOAUTH 10
NOKpAILlEHHA MpOLEeCy NPUUHATTA pimeHb. lle nocsraerbcss NUIAXOM 3aCTOCYBaHHS
MOJIITHK, TIPOTIEAYP 1 TEXHOJIOT1H, 3aCHOBAaHUX Ha BIJTIOBIIHIN METOIOJIOTII 1 CIPSIMOBaHUX
Ha BUPIIICHHS] KOHKPETHUX Oi3HEC-3aBJIaHb;

— MOBHMHHA MIATPUMYBATH aHAIITU4YHI (YHKII, TOOTO omepailii 3 aHali3y JaHUX,
OTPUMAHUX 3 PI3HUX JKEPEI — BHYTPILIHIX a00 30BHIIIHIX, (PIHAHCOBUX Ta YIPABIIHCHKUX;

— 11e Mae OyTH caMOCTIHHE MporpaMHe 3a0e3MeUeHHs, ke (PYHKI[IOHY€E HE3aJIekKHO
BiJ] TPAH3AKIIHHUX CHCTEM, ajie MPU LIbOMY 3/IaTHE B3aEMOJIISITH 3 HUMHU B 000X HaIpsIMKax
— SIK 3 TOYKHM 30py OTPUMAaHHS MOYATKOBUX TPAH3AKI[IMHUX NAHUX, TaK 1 3 TOYKU 30DPY
MIOBEPHEHHS PE3yJIbTATIB iX 00pOOKH.

AHamiTH4YHI ~ mporpaMM  4YacTO  MarTh  COpaBy 3  HECTaHJAAPTHUMH,
HerepeaoadyyBaHUMU a00 PIAKICHUMHU cUTyalisMu. Taki cuTyarii MOXXYTh BHHHUKATH,
HaNpUKJIAA, T dYac BIPOBAXKEHHS HOBOTO TPOAYKTY, MOJICTIOBAHHS HOBOI
KOPIIOPATUBHOI CTPYKTYpH ab0 CTBOPEHHS HOBOTO BIILTYy, @ TaKOXK MPH OIIHI[ BIUTUBY

3IUTTIB 1 MOTJIMHAHB, TIEPETIISAl OIOHKETIB TOIIIO.

AnHamiTH4HI mporpaMu 4yacTto 0a3yroThCsd Ha OaraTOBUMIpHHUX Oa3ax maHuX (IO
TAaKOX BIAPI3HSAE X BiJ TPAH3AKIIWHUX CHUCTEM, SKI BHKOPHCTOBYIOTH PENSIiitHI 0a3u
naHuXx). Sk HACHIOK, aHATITHYHI TPOrPaMHu MOXKYTh €(EKTUBHO BUKOPHCTOBYBATH SIK BCI
HEOOXiMH1 JaHi, Tak 1 Oi3HEcC-TpaBwIIa, IO OMHUCYIOTh iX B3a€EMO3B’SI3KH 3 TOUKH 30Dy
KOHKpPETHUX Oi3Hec-3aBAaHb. be3yMOBHO, TMepeBaru aHaJITUYHUX CHUCTEM MOBHHHI
BUpAXKaTUCS B MPUUHSTT] yIPaBIIHCHKUX PIII€Hb, K1 TO3UTUBHO BIUIMBAIOTH Ha Oi3Hec. [e

O3Hayae, 10 AHAIITHUYHI CHUCTEMHU MOBUHHI POOUTH OUIbIIEe, HIXK HPOCTO HAaJaBaTH
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iHpopMallito KopucTyBadyaM. BOHM TMOBHHHI CIYTYBaTH <«IIyTIBHUKOM)» Yy TMpoIleci
NPUUHATTS pilieHb. EQEKT Bl BUKOPUCTAHHS aHATITUYHUX CUCTEM BU3HAYAETHCS HUZKOIO

(akTopiB, cepel AKUX:

— CKOpPOYEHHs BIICTaHI MDK aHAJIITUKOM Ta 0C00010, fKa NMpuiiMae pimieHHs. Y
TpaJAULIMHOMY MiJIXOJ1 MIATPUMKA NPUUHATTSA pilIeHb — e nmpoleaypa 300py iHpopmarii
(32 1OMOMOrOI0 TEXHIYHUX CIELIATICTIB) 1 MoJajblla nepeaaya ii MeHeIKepy. Y LboMy
BUTIQJIKy KOPHCTYBad aHANITUYHOI CHCTEeMH HE NpHUiiMae pIlIeHHS, a JUIIe TOTYy€E
iHopMaIlito Ui IHIIUX MeHeKepiB. OHaK BaXKKO rapaHTyBaTH, 1110 HajaHa iHdopMarlis
OyJie TOCTaTHBO PENIEBAHTHOIO 1 110 Ha 1i OCHOBI Oyjie MPUHHATO OOTPYHTOBAHE PIIICHHS.
Tomy HeoOXi1HO, 00 KIHIEBUM KOPHCTYBauyeM aHAJITUYHOI CUCTEMHU OYyB HE TEXHIYHUH
CHEIlaNICT YU KJIEPK, a MEHEJKep, SIKUW ImpuiMaThUMe PIllleHHsS Ha OCHOBI aHANITHYHOI
iHbopMarii;

— KOJICTIANBHICTh Y IPUUHATTI pitieHb. [ Toro, o0 ynpapiiHCbKe pillIeHHS 0YI10
OOIpyHTOBaHUM, CyO’€KTMBHOI TOYKH 30pYy OJHOTO MEHEIKepa 4YacTo HeJO0CTaTHbo. B
aQHAJITHYHOMY CEePEIOBUIII IPUHHATTS PillIeHb IPYHTYETHCS HA KOHCOJIIAIIiT TYMOK, a cami
PIIIIEHHS € Pe3yIbTaTOM CIUIBHOI pOOOTH KLTBKOX MEHEIKEPIB;

— MATPUMKa pillleHb Ta oliHKa ix edekTuBHOCTI. Criouatky Bl-cuctemu He Oynu
OpIEHTOBaHI Ha WIATPUMKY MPUUHATTSA PIlIeHb, aje 3 YacoM PO3POOHUKH IOYAIH
IPUIULITH IIbOMY acCIeKTy HaJeXHY yBary. B pe3ynbTari aHamITHYHI CHUCTEMH IOYaH
JI03BOJISITH OI[IHIOBATH IEPEBAry PillIcHHS Ta HOTO e(PeKTUBHICTS;

— CIHMPAIOYUCh HA JIOCBIM JiepiB. Y KOXKHIN opraHizaiii € BIIUIA Ta KOMaHIH, SIKi
MOKHA BBa)KaTW 3pa3KaMM JUis HaciinyBaHHS. [lommMpeHHS Ta BHUKOPHUCTAHHS TaKHX
Kpalux TMpaKkTUK 3a0e3leuye YNpaBiIiHHA 3HAHHSAMU Ta 30€peKeHHS KOMIIETEHIIIMH,
HAKOMMUYEHUX B OpraHizauii. 31aTHICTh MIATPUMYBATH MIPOLIEC YIIPABIIHHI HAKOTTUYCHUMHU
3HAHHSMHU € OJHICI0 3 HaWBaXUMBIMMUX (QYHKIINH aHATITHYHOTO TMPOTPAMHOTO
3a0e3IeUYeHHs;

— MPOTHIIS HEepaIiOHATBHUM pirmeHHsIM. OnTuMi3ailis TPUHHATTS YNPaBIIHCHKUX
pillieHb BUMarae aJieKBaTHOI peakiiii Ha MOKJIMB1 HepalllOHANIbHI J11 JEeIKUX MEHEKEPIB.

P0o3poOHUKYN aHATITUYHUX CUCTEM TAKOK O€pyTh 1I€ A0 YBaru.
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{1 BTaCTUBOCTI aHAIITHYHUX CUCTEM AAOTh 3MOT'Yy 3HAYHO MOKPALIUTU €(PEKTUBHICThH
YOPaBIIHCHKOT JISUIBHOCTI Ta 3a0e3Me4YuTH OUIbII IIBUAKE MOBEPHEHHS 1HBECTHUIINA B

aHaimtaune [13.

1.2.5 Xapakrepuctukun OLAP-cucrem
®dopmanbHe Bu3HaueHHs TexHosorii OLAP Bnepie 0yno nano B ctatti E.®. Kogna, sika
Oyna omyo6sikoBana B 1993 poui. Bona mana Benukuil pe3oHaHC 1 TPUBEpPHYJIA yBary 10
MO>KJIMBOCTEH OaraTOBUMIPHOIO aHamizy. Y crarTi OyJ0 ONMHMCAHO JBaHAALSTH MPaBUI
OLAP, no sixux nizHimie 0ys0 10AaHo e KiabKka. Bei i npaBuia 6ynu po3aiieH1 Ha YOTUPU

Ipynu 1 Ha3BaH1 «QYHKIISIMIY.
Xapaxkrepuctuku OLAP-cucrem Bito4aroTh B cede:

— KJIIOYOB1 OCOOJIMBOCTI: OaraToBUMIpHAa MOJIENb JaHWUX, IHTYITUBHO 3pO3yMuIi
MEXaHI3MU BUKOPHUCTAHHS JAHUX, iX JOCTYMHICTh, MAKETHE BUJIYyYEHHS JAaHUX, KIIIE€HT-
CepBEepHa apXiTeKTypa, MPO30PICTh, OaraTOKOPUCTYBallbKa MiATPUMKA;

— 0c00IMBOCTI: 00pOOKa HEHOPMOBAHUX JIAHUX, 30epiraHHs Pe3yIbTaTIB OKPEMO BiJT
BUXIIHUX JAHUX, BUJIUIEHHS MPOIYIIEHUX JaHUX, 00pOOKa MPOMYIEHNUX 3HAUCHb;

— XapaKTepHCTUKH I'eHepalrii 3BiTiB: THy4Ka I'eHepallis 3BiTiB, cTablIbHa poOOTa Mif
gac reHeparlii 3BiTiB, aBTOMaTUYHE HaJAIITyBaHHS (PI3UYHOTO PIBHS;

— YIpaBIIiHHS po3MipaMH: 3arajbHa (DYHKI[IOHAJIbHICTh, HEOOME)KEHA KUIbKICTh;

— BHUMIPIOBaHHS Ta PiBHI arperaiii, a TaKo>Xx HEOOMEXeH1 omeparlii MK JaHUMH 3
PI3HUX BUMIPIB.

binpmiicte cyuyacanx OLAP-cuctemM He MOXKHA OJHO3HAYHO KiIacu(PiKyBaTH aHI SK
mporpamHi 3aco0u, aHi sIK TOTOBI JOJATKUA. 3 OAHOTO OOKY, X BUKOPHCTaHHS HE BHUMarae
TPHUBAJIOTO BUBUEHHS T€OPii Ta MPAKTHKH MOOYT0OBY aHAJITHYHUX JIOJATKIB. 3 1HIIOTO OOKY,
BOHU HE € TOTOBUMH MPOTPAMHUMU MPOAYKTAMH JJISI BUPIIICHHS aHATITUYHUX 3aBJIaHb,
OCKUIbKM BHUMAararoTh IEBHOT KacTOMi3allii pKepell JaHuX, alrOpUTMIB aHalizy Ta Gopm
MpeACTaBICHHS KiHIIEBOi 1H(opMaiii. [ moaBiiHICT, MPU3BOAUTH A0 PI3HOMAHITHOCTI
Bap1aHTIB BIOPOBAIKEHHS, SIKI MOKYTh OyTH 3J1MCHEHI SIK CHCTEMHUM IHTETPaTOPOM, TaK 1

kBanipikoBaHUMU (HaxiBIIMU KOMIIAHIi-KOPUCTyBaya.
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VHiBepcanbHUM Kputepiem, sikuil BusHauae OLAP sk aHamITUYHUN IHCTPYMEHT, €
tect FASMI (Fast Analysis of Shared Multidimensional Information). Po3risaemo

JOKJIaJIHILIE KOKEH €JIEMEHT 3a3HaueHoi adpeBiaTypH.

[IBuakicte. Il BmactuBicTh o3Haudae, mo OLAP-cucrema moBMHHA HaaaBaTh
BIJIMOBIJb HA 3allUT KOPUCTYyBaya B CEPEAHBOMY 3a I’SITh CEKYH]I, IPU I[bOMY OLIBIIICTH
3aMUTIB 00POOISETHCS MPOTITOM OJHIET CEKYHIM, a HAMCKIIAAHIII — MPOTATOM ABAIISATH

CEKYH/I.

Amnaniz. OLAP-cucrema noBuHHa OyTH 3/1aTHa BUKOHYBATH OYyJb-KUM JOTTYHUH 1
CTaTUCTUYHUM aHami3, TUHOBUM Juis Oi3Hec-IoAaTkiB, 1 3a0e3meuyBaTu 30epiraHHs
pe3yabTaTiB y Gopmi, JOCTYIHIN JJIsI KIHIIEBOTO KOPUCTyBada. AHAIITUYHI IHCTPYMEHTH
MOXKYTh BKJIIOUATH TMPOLEIYPU aHAJI3y YacOBHX PSAIB, PO3NOALTY BUTpAT, KOHBEPTAIil

BaJIIOT, MOJICIIFOBAHHS 3MIH B OpraHi3aIliiHUX CTPYKTypax TOIIO.

CrinbHUH OOCTYII. Cucrema 1oBUHHA HagaBaTH I_III/IpOKI/Iﬁ CIICKTP MOXKJIMBOCTEM JIISA

PO3MEXYBaHHS JAOCTYMY JI0 TAHUX Ta OJHOYACHOT POOOTH JEKITBKOX KOPUCTYBAUiB.

BaFaTOBI/IMipHiCTL. Cucrema ITOBHMHHA 336€3H€‘IYB3TI/I KOHIICTITYAJIBHO

OaraToBUMIpHE MPEICTABICHHS JaHUX, BKIIOUAOYH IMOBHY MIATPUMKY JEKUIBKOX 1€papXiil.

] = |-y
|—> — 5 K.pocc-Tatndua

55~ n

Huarpararaa

Puc. 1.6. baratoBumipHe npeacTaBiIeHHS JaHUX

[ndopmania. [IpoAyKTUBHICTh PI3HUX MPOrPAMHUX MPOAYKTIB XapaKTEPHUIYETHCS

KUIbKICTIO BX1ITHUX IaHUX, SIKI MOXKYTb OyTH 00po0ieHi. Pi3ni OLAP-cucteMu MatoTh pi3Hy

37



MPOAYKTUBHICTh: HAUNOTYXHIII MOXYTh OOpOOJISATH MPUHANMHI B THCSYY pa3iB OuIbIIe
IaHuX, HK HaiiMeHw notyxHi. [lpu Bubopi OLAP-iHCTpyMeHTYy HEOOX1AHO BpaxoByBaTH
HU3KY (DaKTOpiB, 30KpemMa MyOJIFOBaHHS JAaHUX, HEOOXIIHUI 0OCIT OnmepaTUBHOI mam’sTi,
BUKOPUCTaHHS JAMCKOBOTO IPOCTOPY, MPOAYKTHBHICTb, IHTETpaliio 3 iHPOpMaliiHUMU

CXOBHIIIaMH TOIIO.

TpaH3akuiifHi cHUCTeMH ONTHUMI30BaH1 JUIsi HEBEJIMKUX JHUCKPETHUX TpPaH3aKIIH.
Opnnak 3amuTH Ha TIEBHY CKJIaAHy i1HQoOpMalliio (HampukiIaa, KBapTajJibHa JIMHAMIKa
POJIaXKiB MEBHOT MOJIEJII TOBAPY B MEBHIN Traiy3i), xapaktepHi s aHamituaaux (OLAP)
J0/IaTKIB, TEHEPYBATUMYTh CKJIaAH1 3’ €HAHHS TaOJIHIlL 1 IEPEeryIsa HUIMX Taonuibs. OnauH
TaKUi 3amuT 3aiiMe Oarato KOMIT IOTEPHOTO 4acy 1 pecypciB, CHOBLIBLHIOIOUH OOPOOKY

notoyHux TpaH3akiii. Tomy nani nepenatorbest B OLAP-cucremy.
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PO3JILI 2
METOJU TECTYBAHHS JJAHUX AHAJITUYHUX CUCTEM

2.1 3aco0u mepeHoOCy JaHUX 0 CXOBHINY JAHHUX

2.1.1 Pemutikamnia 0a3u 1aHUX

Pernnikamist 6a3u JaHux — 1e, Mo CyTi, nepeaayda 3MiH 70 iH(opmarlii, 3po0JeHuX B
OJIHOMY BY3Jll cucTeMd 0a3 JaHUX, Ha IHIII BY3JIW. Perutikamis XapakTepH3yeTbCs
aBTOMATHUYHOIO CHHXPOHI3ali€l0 iHpopMallii, TO6To 6€3 BTpyyaHHS! KOPUCTyBaya. 3 TOUKH
30py criokuBava iHgopmariii, 100pe opraHizoBaHa peruIikallis o3Havae, 110 JIaHi JOCTYIHI

TaM 1 TOAl1, € 1 KOJIM BOHU MOTPiOHI.

CyuacHi cuctemu CYBJl miaTpumyroTh pi3Hi Tinu pervtikaiii qanux. [Ipu BuGopi

THUITY PeTUTiKaIlii CJIiI BpaXOBYBAaTH HACTYMHI (haKTOPH:

— ABTOHOMHICTH (BPaXxOBY€ThCS PIBEHh ABTOHOMHOCTI 00 HE3aJIe)KHOCTI cepBepa JIs
KOXKHOTO BY3J1a TIPH pO3pOOIIi TporpaMu).
— 3arpumka (4ac, IKMi BUTpaya€eThCsl Ha BHECSHHS 3MiH Ha cepBepi ImyOIiKarlii 10 Toro,
SIK BOHU CTaHYTh JIOCTYITHUMH Ha CepBepi MepeAIUIaTHHUKA).
—  V3romKeHiCTh JaHUX:
* 30DKHICTHP JaHUX (BCl BY3JIM BHUKOHYIOTh OmeEpaimii 3 OJHAKOBUMU
pe3yabTaTamn);
*  Y3TOJKEHICTh TPAH3aKIIK (aHI Ha Oyb-IKOMY CcepBepl iIEeHTUYHI, TaK, HIOU
BC1 TpaH3aKIIii BUKOHYIOTBCS Ha OJTHOMY CepBepi).

—  V3ro/KeHICTh CUCTEM.

Kadenpa KIT (47) HAY 23.19.42 000 113
Bukonas Pynog A.0. Jimepa | Apxyw | Apiywis
Kepisnuxk Mooenos FO.b. METOJAU TECTYBAHHA I I 39 11
Koncynom. JAHUX AHAJTITUYHUX

H-xompon. | Paiiues IL.E CUCTEM YC-211M 122




['onoBHe 3aBmaHHs, OAHAK, MOJSITAa€ B TOMY, 1100 BUOpaTH MIX JIBOMa OCHOBHUMH

KpUTEPISIMU AJI MOITYKY 30J10TO1 CEPEANHMU:

— mnoTtpeda B MIAKIIOYEHH] 10 MEPEXKI Mepeaadl JaHUX Ha KOy He3aJeKHOCTI;
— HEOOXIIHICTh MiHIMI3allll MOTEHL1aTy KOH(IIKTIB Ta MAaKCUMaJIbHO1 aBTOMaTH3allii
iX BUPIIIEHHS, SIKIIO TaKl BAHUKAIOTb.

Ocb KUTbKa MOMYJISIPHUX METO/1B, KOXKEH 3 IKMX Ma€ CBOT OOMEKEHHS:

— Tlepenaua (3HIMOK) 1 Tepe3aBaHTa)keHHs. JlaHi OepyThCa 3 OJHOTO JpKepena 1
HAJCWIAIOTBCS OJHOMY a00 JACKUIBKOM ojepKyBauam. Yac MK HaJIXOJKEHHSIM
HOBHMX JIaHUX Ta 1X PO3MOBCIOJDKEHHSIM MOXE BUMIPIOBATHCS TOJWHAMH, THAMHU Ta
JOBIIUMHU TiepiogaMu. Takuii migxia 3abe3nedye OJIHOCTOPOHHIO perulikalliio 0e3
CBOEYACHOTO BiJIJIAJICHOT'O OHOBJICHHS.

— Po3noBcromkeHHs 3 1BOGa3HO0 MEPEBIPKOI0. Y IIbOMY BUIIAIKY JIBHKOK 023U JaHUX
Hajcuiae iHGopMaIliio Ha IMiJILOBI CEPBEPH i Yac KOKHOI TpaH3akilii. Ile 3HauHO
30UTBIIIY€E Yac BUKOHAHHS TPaH3aKIlli, [0 POOUTh TaKWU MiAXi HETMPUIATHUM IS
3aB/IaHb 3 BUCOKUMH BUMOTAaMU JI0 YaCy BUKOHAHHSI.

— 3HIMKH. Y TIeBHI MOMEHTH 4Yacy poOJSIThCS 3HIMKH 0a3u JaHUX, SKI TOTIM
HAJICUJIAIOThCS HAa OJMH a00 KiTbKa CEpBEpIB OJIepKyBadiB. Y IIbOMY BHIAAKY
OJIepKyBadi MPAIOOTh 3 BITHOCHO 3aCTapUIMMHU JJaHUMH, 110 POOUTH TAKUH ITiIX1]T
HENPUHHATHUM Y BHIMAJKaX, KOJHU MOTpiOHA 1H(OpMAITlisS B PESKUMI pealbHOTO Yacy.

Kpim Toro, nieit meroa He 3a0e3medye BiI1aJICHOTO OHOBJICHHS.
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Buoaseus
0

MignucHUK MianuCcHKK

Puc. 2.1. Cxema perutikariii 3HIMKIB

— Tpurepu 6e3 Tpanzakiiii. Tpurep Kormitoe 1aHi 0AHOMY a00 JEKUIBKOM BiITAJICHUM
olep)KyBauaM 0O€3 BHUKOPHUCTaHHS MEXaHI3MYy TpaH3aKIiid [y 3a0e3nedeHHs
YCIIITHOT JTOCTaBKW. Xoya HaKJIaJHI BHTPATH 3MEHIIYIOTHCS, 1€ MOXE JIETKO
IPU3BECTH JO CHTyallli, Kojiu Oaza JaHUX HE CHHXPOHI3YETHCS, IO MOXKE
CIIPUYMHUTH Pi3HI MpoOIeMH JJIs 0IepKyBadiB iHGOpMaIii.

— Tpurepu 3 tpanzakiismMu. TpaH3akilii € THepeBIpeHUM METOJOM 3a0e3MeUCHHS
IITICHOCTI Tpu Moaudikarii JaHUX, a iX BHKOPUCTAHHS ITIBHUINYE HAIIHHICTH
TpurepHoi perurikaitii. [[iHoo miaBUIIIEHHS IUTICHOCTI € 3HWKESHHS TPOTYKTUBHOCTI
MPOrpaMH Yepe3 HaKIIaHI BUTPATH, TIOB’ A3aH1 3 BAKOHAHHSIM TpaH3aKI[il.

— Ha ocnoBi xypnHamiB. Lleit meTon, sikuii BUKOpHUCTOBYEThCS B Sybase Replication
Server, € HaWOUTBII €(PEKTUBHUM 1 €KOHOMIYHO BWTITHUM. 3aMICTh TOTO, 00
CIIO’KMBATH PECYPCH 1 CIOBUIBHIOBATH POOOTY 0a3W JaHWX, PETuTiKallisi Ha OCHOBI

KYpHaIIiB O€3MOCepPEIHbO 3UUTYE OHJIAIH KYpPHAIU TPaH3aKIIiH.
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M3M eHEHMH
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MaccoBaa Moaud HKauA AHa NK3 4 aHHbIX
AaHHbIX (OLTP-3aaaum) (DSS-npunoxenns)

Puc. 2.2. 3aranpHa cxemMa peruikaiii JaHux

[Ticns 3aBepiIeHHs peruTiKallii KoImis JaHUX CTa€e JOCTYITHOIO Ha CEpBEP1 aHAIITHYHOL
cucteMH. BuHHUKae HEOOX1THICTh MEPEBIPUTH IUTICHICTh 3aBaHTAKEHUX JaHuX. {15 mporo

JlaH1 HeOOX1THO MPOTECTyBaTH. ICHYe KiJIbKa METO/IIB TECTYBaHHS TaKUX JTaHUX.

21. ETL

ETL posmmudpoByerbest sk Extract-Transform-Load 1 sBise coboro mporec
3aBaHTAXKEHHS JIAHWX 3 CUCTEMU-IDKepesia J0 CXOBUIla AaHuX. JlaHi BUTATYIOThCS 3 0a3u
nanux OLTP, tpanchopMyroThCs BIATIOBITHO 10 CXEMH CXOBHIINA JAHUX 1 3aBAHTAXYIOTHCS
B 0a3y JJaHWX CXOBHINA JaHUX. baraTto CXOBUII JaHWX TAaKOX MICTSTH JIaHi 3 IHITUX CUCTEM,

kpiMm OLTP, Takux sik TeKCTOBI (haiinm, 3acTapiyii CHCTEMH Ta €JICKTPOHHI TaOJIHIII.

[Tpuknagom Moke OyTu po3ApiOHMI MarasuH, SKHA Ma€ Pi3HI BIIIIIN, Taki AK
MPOJIaXKi, MAPKETHHT, JioricTuka Toio. KoxeH 3 Hux o0pobuisie iHdopMallito npo KIi€HTIB

HE3aJIe)KHO OJIMH Bl OAHOTO, 1 CI0coOu 30epiraHHs UX JaHUX JOCUTh pi3Hi. Hanpuknan,
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BIIJIT MpOAaXiB 30epirae iXx 3a IMEHaMHU KIIIE€HTIB, TOA1 SK BIIAUT MapKeTHHTY — 3a

1IGHTU(IKATOPOM KITI€HTA.

Tenep, K110 BOHM MaTUMYTh OakaHHS IEPEBIPUTH 1ICTOPIIO KIIIEHTA 13’ CYBaTH, SIKi
PI3H1 IPOJIYKTH BiH KYIYBaB Y paMKax pI3HUX MapKETUHIOBUX KaMIaHIH, 11e Oyae He Ayxe

TpI/IBiaJIBHI/IM 3aBJaHHAM.

PimienHs mossrae y BUKOPUCTAaHHI CXOBHUINA JAaHUX sl 30epiranHs iHdopmarii 3
pI3HUX JpKepen B e€auHid cTpykTypi 3a gomomororo ETL. ETL moke mneperBoputu
pI3HOPIAHI HA0OpW NTaHUX B €IMHY CTPYKTypy. Ili3HilIe, 3a J1OMOMOror IHCTPYMEHTIB

O13HeC-aHAIITUKHU, 3 ITUX JIAaHUX MOYKHA BUTATYBATH 3HAUYIII JJaH1 Ta CTBOPIOBATHU 3BITH.

lMepeTBOpPEHHSA 3aBaHTaeHHS O6pobka

3acrtocysati MyHKUIl ANR
NIATBEPMEHHR O3HUX B
CTaHAaPTHIA PO3MIpRIN
cxemi

Buny4yeHHs

3asaHTaxTe aaHi ao SaBaHTaXTE AaHl 40
BiTpHHH AaHUX ANA BITPMHK JaHUX B KyD

BunyunTti 4aHi 3 BUXiaHOI !
CMIOXMBAHHA AnA NépernAay

CUCTEMM

Puc. 2.3. ETL

1. Bunanenus

e BuTiar BIAMOBITHUX JaHUX

2. Konseprartis

o Konseprariisa nanux y popmatr DW (cxoBwulie 1aHux)

o Kutoui 30ipku. Kntou — ne oqun abo Kijibka aTpuOyTIB JaHUX, SIKI OJHO3HAYHO
11eHTU(DIKYIOTh CYTHICTh. I[CHYIOTH PI3HI THUOM KJIIOYIB: TEPBUHHHUM KITIOY,

aJIbTEPHATUBHUI KJIIOY, 30BHIIIHIA KIIIOY, CKJIAJEHUNM KIIOY, CYpOTaTHHM KIIOY.
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2.2

CxoBullle TaHUX BOJIOJI€ IUMH KIIFOYaMU 1 HIKOJIM HE JTO3BOJISE HIIUM MPU3HAYATH

1X.

OuniienHs nanux. Ilicnst BuiydeHHs OaHUX BIAOYBAa€TbCS HACTYNHUN €Tam —
OUMUIICHHS Ta Y3TO/JKE€HHs naHuxX. [l yac ouMIIeHHS 3 JaHUX BUAAISIOTHCS
IPOIYCKH, a TAKOXX BUSBISIOTHCS 1 BUIPABISIOTHCS IOMUJIKU. Y 3TOIKEHHS 03HAYA€E
YCYHEHHS HEBIAMOBITHOCTENW MK TUMU JAHUMH, SIKI € HECYMICHUMH, 1100 X MOKHA
OyJ10 BUKOPUCTOBYBATH B KOPIOPATUBHOMY CXOBHUIIII JaHUX. BOHO TakoX CTBOPIOE
MeTajiaHi, sIKi BAKOPUCTOBYIOThCS JIJISl 1arHOCTUKH MPOOJIeM y BUXIIHIN cucTeMi Ta
MOKPAILIEHHS SIKOCT1 IaHUX.

3aBaHTa)KCHHS.

[Tepenaua nanux 1o DW (cxoBwuina gaHux)

CtBopeHHs arperaiiii. Arperaiis — 11e 00’ €/THaHHS 1 30epiraHHs JaHuX, JOCTYIHUX Y
BUTJISAI TaOiuili (GakTiB, JJIs MIABUIIECHHS MPOJYKTHUBHOCTI 3alUTIB KIHIEBUX

KOPHUCTYBayiB.

TecTyBaHHSI JaHUX B TAOIUIISIX

[Iporec TecTyBanHs 6a3u JaHUX MOAIOHUH 10 TECTYBaHHS 1HITUX JOAAaTKIB. TecTyBaHHS

0asu JaHUX MOJXHa OIIMCAaTH 3a JOIIOMOI'OIO KIIFOYOBHUX HpOHeCiB, MePCPaxoOBaHUX HUKYIC.

Kondirypariris cepenopuiia

3amyck TecTy

[lepeBipka pe3ynbTaty TeCTy

[TinTBepIyKEHHS BIAIIOBITHOCTI OYiKyBaHUM pe3yJIbTaTam

[ToBimomIieHHS pe3yIbTaTiB BiIMTOBITHAM 3aI[IKaBIEHUM CTOPOHAM.

JIist  CTBOpEHHS TECTOBHX KEWCiB BHKOPHCTOBYIOThCS pi3HiI omepatopu  SQL.

Hatimommpenimmum omnepatopom SQL, sikuif BUKOPUCTOBYETHCA JJI TECTYBaHHs 0Oa3u

naHux, € ornepartop Select. Kpim Toro, MoXyTh BUKOPHCTOBYBaTHCS pi3Hi onepaTtopu DDL,

DML, DCL.

Banigaris 6a3u maHUX OXOIUTIOE Pi3HI €Tald KUTTEBOTO IUKIY TECTyBaHHSA 0a3W JaHUX

BIIMIOBIJTHO 10 MPOIIECIB TECTYBAHHS.
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OcCHOBHI eTanu TeCTyBaHHs 0a3u JaHUX:

* [I0YaTKOBA MEpPEeBIpKa CTaHy;

* TECTOBUH 3aIyCK;

* MOPIBHSAHHS PE3YNbTATIB 3 OUIKyBAHUMU PE3YJIbTaTaAMU;

* BHJIaya pe3yJIbTaTiB.

[lepminm eTanoM TecTyBaHHs 0a3u TaHUX € MEpEeBIpKa MOYATKOBOIO CTaHy 0a3u JaHHUX
nepesn Mmo4yaTkoMm Tmpoiecy TecTyBaHHsA. [loTiM moBenmiHka 0a3M JaHMX TECTYEThCS Ha
KOHKPETHUX TECTOBUX MpHUKIanax. BIanmoBiAHO 10 pe3ynbTariB, TECTOBI KeHcCH

KOPUT'YIOTBHCS.

[I{o6 ycmimHO mpoTecTyBaTH 0a3y JaHUX, CIIJ JOTPUMYBATUCh HABEJEHOTO POOOYOTo

IMponuecCy AJisl KOKHOI'O TECTY:

e ouyunieHHs 0a3u maHux. Skiio 0aza JaHWX MICTUTH JIaHi, K1 MOXKHA MEPEBIPUTH, il
CJIJT OYHUCTHUTH;

e HaymamrTyBaHHs Fixture 103BoJjis€ BHOCHUTH JdaHi 70 0a3M JaHUX 1 TEPEBIPATH
NOTOYHUI cTaH 0a3u TaHUX;

® 3aIlyCK TECTy, IEpeBipKa pe3yibTaTiB Ta IreHepallis pe3yibTaTiB. TecT BUKOHAHO 1
pe3yabTaT IMepeBipeHo. SIKIIo pe3yiabTaT BIJAINOBiA€ OYIKYBAaHHSAM, HACTYITHUM
KpokoM Oyne TreHepallis pe3yibTaTiB Ha BUMOTY. B 1HIIOMY BHITaJIKy TECT
MTOBTOPIOETHCS, 1100 3HANTH MOMIJIKH B 0a31 JaHUX.

TectyBanns cxemu 0a3u JaHUX Tependadae TECTyBaHHS KOKHOTO 00’€KTa y CXemi.

[ToTim TecTyroThes 6a3u gaHux npucTpois. Lle Bkirouae B cede:

® T[IepeBIpKy iMeHI 0a3u JaHUX;
® TEpPEBIpKYy TMPHUCTPOIO Tiepenadi JgaHUX, MPUCTPOIO 3aMHUCy Ta MPUCTPOIO
CKHJIaHHS;
® [IEPEBIPKY HASBHOCTI BUTBHOT'O MICIIS JIJIs1 KOXKHOI 0a3H TaHUX;
® T[IEepPEeBIPKY MapaMeTpiB 0a3u TaHUX.
ITotim mepeBipsAtoTbCcs Tabnumi Ta croBmil. [1{o06 TmepeBipUTH BIAMIHHOCTI MIXK

(1)aKTI/I‘-IHI/IMI/I Ta 3aCTOCOBAHMMM HAJIAIITYBAHHAMHU, TAKOXK HCpCBip?HOTI:CHZ
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Ha3BH BCIX TaOIUIb y 0a3l 1aHUX;

Ha3BH CTOBIIIIB I KOKHOI TaOJIMIIL;
THUIIM CTOBIII[IB JUIS KOKHOT TaOJIMIIL;
BKa3aHO a00 HE BKa3aHO 3Ha4YeHHS null;
YW € CTOBIIEIh TaOJIMIl HESIBHO 3B’ I3aHUM;

BU3HAYEHHS MPABWII JIJIsE KOPEKI[li Ha3B TaOJIUIb Ta MPaB JOCTYMY /10 HUX.

Takox Ba>KJIMBO MEPEBIPUTH BAIIIHICTh KJIIOUIB Ta 1HAEKCIB. CIij] epeBipuTH KIH0Y1 Ta

IHIEKCH B KOXKHIM TaOJIUIIL:

MEPBUHHUU KJTIOY JJIs1 KOYKHOT TaOJIHILL;
30BHIIIHI KJIFOY1 JJIsT KOXKHOI TaOJIHILI;
THUIIA JAaHUX MDK CTOBIIIIEM 30BHIIIHHOTO KJIFOUA Ta CTOBIIIEM B IHIINIA TaOIUIl.

[aexcen, kracTepu3oBaHi a00 HEKJIACTEPU30BaHi, YHIKaIbHI a00 HEYHIKAJIBHI.

TectyBanus 30epexeHUX MpPOLEAYp Iepeadadyae MepeBipKy TOro, Imo 30epexeHa

mpolieaypa BU3HAUCHA, 1 BUXIAHI pe3yJbTaTH MOpiBHsIHI. [Ipu TecTyBaHH1 30epeKeHHX

poLEeyp NEPEBIPSIOTHCS HACTYITHI €JIEMEHTH:

Im’s1 36epeskenoi npoueaypu

Ha3Bu mapameTpiB, TUIIK TTapaMeTpPiB TOIIO.

Buxinauii curHan — BUXiIHI JaHI MICTATH Oarato 3amnuciB. BUKOHYIOTBCS HYJIbOB1
PAIKH 200 BUTATYETHCS JIMIIIE JICKIJIbKA 3aIHCIB.

Sxi pyHkIiT BUKOHYE 30€epexeHa mpoleaypa 1 4oro He MOBUHHA poOuTH 30epekeHa
nporeaypa?

Hancunarotecsi BUOIpKOBI BXIigHI 3alHTH JJIs TEPEBIPKU TOTO, IO 30epekeHa
npoIeypa MICTUTh KOPEKTHI JaHi.

[TapameTpu 36epexeHoi mporenypu. Buximk 30epekeHoi mporeaypy 3 TpaHUHIHUMHU
Ta JOIMMYCTUMUMU JlanuMu. KokeH mapaMeTp rnepeBu3HavYa€ThCS OJJUH Pa3 BiAMOBITHO
710 TIPOTICIYPH.

3HaueHHs, IO MMOBEPTAIOTHCS — MEPEBIPKaA 3HAUCHB, 10 MMOBEPTAIOTHCS 30€PEIKEHOI0

MpoIeypor0. Y BHUIIAJIKY HEeBaul MOBEPTAETHCS HYJIHOBE 3HAUCHHS.

46



e [lepeBipka NOBIAOMJIEHb MPO MOMUIKHA — BHECEHHSI 3MIH JUIsl TOTO, 00 30epekeHa
IIpoLEeAypa He 3alycKanacs 1 BUJaBajga KOXHE MOBIIOMIIEHHS PO MOMMIIKY Xo4a 0
onuH pa3. HeoOxinHO mepeBipUTH BCl CLIEHAPIi BUHSTKIB, SKIIO HEMA€E YMOBHOIO
HOBIIOMJIEHHS TTPO MOMUIJIKY.

Pernnikamist nanux — ue nepmuid kpok y no0ynosi OLAP-mozeni. Take TecTyBaHHs
7A€ MOXJIMBICTh BUSIBUTH IMOMWJIKM Ha pPaHHIA CTajli MPOEKTYBaHHSA, L€ A0 MOYaTKy
podotn Hag mnodyaoBoro OLAP-mozeni. B iHmomy Bumaaky Mojelb Moxe OyTu

noOy/10BaHa HEKOPEKTHO, 110 MPU3BE/Ie 10 3HaYHUX (HIHAHCOBUX BTpaT.

2.3. Mirpauis MoaeJii JaHUX Ta i TECTYBAHHSA

Y koMmaHistX, e BIpoBakyoThcsi OLAP-cucreMu, mBuiie 3a BCe, BXKE ICHYE
3BITHICTH Ha OCHOB1 gaHux 3 ERP-cucremmu a6o 3actapimoi OLAP-cuctemu. HAkimio
nporpamHue 3abesnedeHHs MaitoyTHr01 OLAP-cucTemMu miarpuMye aBTOMaTUUHY MIrpario
31 crtapoi OLAP-cuctemu, HemMae HEOOXITHOCTI CTBOPIOBAaTH HOBY cucTteMy. [HImImMmMu
CJIOBaMHM, TEPEHOCUTHCS BCS MOJENb JaHUX aHAMITUYHOI cucteMu. OJHAK HEOOXiTHO
IPOTECTYBATH TaKy CUCTEMY, 11100 MEPEKOHATUCS, IO MITPaIlisl MPALIOE HATICKHUM YHHOM.

[Tpu cTBOpeHH1 HOBOT MOJIEI MIX1/ TOJIATAaE B TOMY, 100 MOPIBHATH 3arayibHi AaHi,
HasBHI B CTApUX CUCTEMax, 3 HOBUMH. [Ipu Mmirpariii Mmoiesni JaHUX Ba)KJIMBUMH aclleKTaMu
€ KOHTPOJIb:

— SIkicTth maHmx. Moe cTaTUCs Tak, IO JaHi, B3ATI 31 cTapoi/3acTapijioi CUCTEMH,
MalOTh HU3bKY AKICTh Y HOBIM CUCTEMI. Y TaKMX BHUMAAKaX sIKICTh IaHUX HEOOXITHO
MOKpAIIUTH, 100 BOHU BiAmoBiganmu OizHec-cTaHmaptam. Lli dakTopu MOXYTh
IIPU3BECTH JI0 HU3BKO1 SIKOCTI JaHuX. L{e Mae Hac/IIKOM BUCOKI OIlepaIliiiHi BUTPATH,
IiABUIICHAHN PU3UK THTETPAIlil JaHUX 1 BIIXUICHHS B O13HEC-IIUICH.

— Heysromxkenicts nanux. Jlani, mepeHeceHi 13 3acCTapijioi CHCTEMH B HOBY/OHOBJIEHY
CHUCTEMY, MOXYTh OyTH HECYMICHHMH B HOBI cuctemi. Lle Moxke OyTH 1moB’si3aHO 31
3MIHOIO TUMY JaHUX, popmaTy 30epiraHHsl TaHUX, METH BUKOpUCTaHHS naHux. lle
MPU3BOJUTH JIO BEJIMYE3HUX 3yCWIb 3 JIOOMPAIIOBaHHS HEOOXITHHUX 3MiH, 1100

BUMPABUTH HEBIAMOBIIHI JaH1 a00 MPUNHATH 1X 1 aAanTyBaTH JJIs 1€ METH.
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— Brpara ganux. Jlani MOXyTbh OyTH BTpadeHi IiJl 4ac MEPEHECEHHs 13 3acTapuioi 10
HOBOi/oHOBJIeHOI cuctemu. lle Moxke crathcs 3  00OB’SI3KOBUMH  a0o0
HEOOOB’A3KOBUMHU MOJSAMU. SKIIO BTpadeHi JaHl CTOCYIOTbCS HEO0OOB’SI3KOBUX
IOJIIB, 3aIMC JJI1 HUX BCE OJHO OyJe MiMCHUM 1 loro MoxHa OyJie OHOBUTH 3HOBY.
Onnak, gKkmo JaHi 3 O0OB’SA3KOBUX MOJIB OyayTh BTpayeHi, caM 3aluC CTaHe
HeAlMCHUM 1 He MOxke OyTH ckacoBaHu. Lle npu3Besae 10 BelIWYe3HOT BTpaTH JAHUX,
11X TOBEeIEThCSI BITHOBIIOBATH 3 PE3€PBHOI KOMii 0a3u JaHKUX a0o0 3 )KypHAJIIB ay/IUTY,
SIKIIIO BOHU 3aIlMCaHi MPaBUIBHO.

— OOcsar panux. Benmuue3ni o0csirm naHux, sKi MOTpeOyroTh Oarato dYacy s
NepeMillleHHs B pamMKax MpOCTOIO Mij yac omneparii mirpaunii. Hanpukman: ckperu-
KapTK{ B TEJIEKOMYHIKaIlliH1# raimy31i, KOpUCTYBaul Ha TIATGOPMi PO3YMHHUX MEPEK
tomto. [Ipobiema mossirae B ToMy, 10 3acTapiii JaHi BUAAISIOTHCS, CTBOPIOIOTHCS
BEJIMYE3H1 HOBI JIaHl, sIKI MOTPIOHO MIrpyBaTH 3HOBY. ABTOMATH3AIlis — 1€ PIILIEHHS
JUISL MIrparlii BeTnue3HuX o0CsTIB JaHUX.

[Tim 4vac TecTyBaHHS 3BITY, NEPEHECEHOIO 13 3acTapiioi aHATITUYHOI CHCTEMH,

TECTYBaJbHUK TIOPIBHIOE BC1 PEJIEBAHTHI JJaHI B 000X BEPCISIX CHCTEMH, BUKOPUCTOBYIOUU

OTHMCaH1 BUIIE MPUHITUIIH.

2.4. TectyBaHHs Mo/ieJIi JaHUX HA BiANMOBiAHiCTH cnenudgikaniam

byBaroTh BUMaaKu, KON MOTPIOHO CTBOPUTH aOCOMIOTHO HOBUM 3BIT. [Ipu 1mpomy
KOMIIaHIsA He 3aBXJIU MOKe MaTH 3BITH 31 ctapux OLAP ab6o iHmmx cucrem. Y TakoMmy
BHITQJIKY CKJIQJIAE€THCS CcrierudiKaIlis MOACTI JaHUX, SKa TOITOMOXKE PO3POOHUKAM CTBOPHUTH
MOJIEIIb JTaHUX.

Ha ocnoBi cnenmdikariiif, BiIMOBITHO 1O SKUX CTBOPEHO 3BiT, HEOOXITHO WOTO
MpoTeCTyBaTH. TeCTyBaJbHUKH CTBOPIOIOTH cepito SQL-3amuTiB, $Ki TOKPUBAIOTH
3azHaveni crenudikamii. [lizHime BukoHyeThes SQL-ckpunrt, 3a JOMOMOTOI0 SIKOTO

TE€CTYBAJIbHUKUA OTPUMYIOTh JIaH1 PO BIAMOBIAHICTD 3BITY CIIEHU(IKAI[ISM.
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2.5. TecryBanHs Moje i JaHuX Ha ocHOBI legacy OLAP.

[Hpopmariist, O MICTUTBCS Yy 3BITI, YaCTO MICTUTBCS B PI3HUX KOPIOPATHUBHUX
mxepenax gaHux. i mxepena qanux MoxxkyTh 0yt Ha ocHOB1 SQL (pensiiiini 6a3u JaHUX)
a6o He Ha ocHOB1 SQL, taki sk XML 1 OLAP. /Ins Toro, uio0 onyOsiKyBaTH 3MICTOBHY
iHopMaIlio, 4acTo HEOOX1IHO 00’€IHATH AaHl 3 OJHOro ab0 JEKUIbKOX TaKUX HKepen
nanux. Hanmpukian, Moxe 3HagoOuTucs o0’ €THATH HasIBHI J1aH1 B peAIidHIN 06a31 TaHUX 3
JaHUMU 3 0araTOBUMIPHOi 0a3u JaHUX, 100 MOPIBHATH TEHEHLIT Ta MOKa3HUKU.

Lle#t Tunm TecTyBaHHS BUKOHYETHCSA, KOJU JaHI B HOBOMY 3BiTI MOXKHA 3BIPUTH 3
kibkoMa ctapumu 3BiTamu OLAP a6o ERP.
3arajom, el Mpolec TeCTyBaHHS CXO0KUH Ha MPOIEC TECTYBAaHHS IMEPEHECEHO1 MOoJel
nanux. OpHak 1€l Tporlec JOBIIMM 1 CKIAIHINIUM, OCKUIBKMA JIaHl JJISI HOBOTO 3BITY

MICTSITBCSL B PI3HUX CTApUX 3BITaX.

2.6. TectyBaHHS MO/€eJIi JAHNX HA OCHOBI IEKLIBKOX iCHYIOYHX

Leti TecT BUKOHYETBCSI, KOJIU € CIUTBHI IaH1 MK HOBUM 3BITOM 1 paHillie MOBHICTIO
mpoTecToBaHUMU 3BiTamMH B HOBit OLAP-cucremi.

TecTyBaHHS HOBOTO 3BITY 3 BUKOPUCTAHHSM IHIIIOTO 3BITY, IKUW OYB MPOTECTOBAHMIA
B Tiif ke 0a3i JaHWX, € KPaIIUM CIIOCOOOM, aHI’K BUKOPUCTAHHS 3BITIB 3 Pi3HUX 0a3 JIaHUX,

OCKLJIBKH II¢ 3aiiMae HabaraTo MEHIIE Jacy.
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PO3JILI 3

Peanizaust MeTOaIB TeCTyBaHHSA

3.1. CepenoBumie — SAP

Jns  uporo nmpoekTy Oyiau oOpaHi HACTyNHI TEXHOJOrii, sKi Hapasi
BUKOPHUCTOBYIOTHCSI Ta MIATPUMYIOTHCS ICHYIOUOIO 1H(PACTPYKTYypOrO, Ta peaizoBaHl 3

BHUKOPUCTAHHAM KIIACUYHOTO CXOBHUIIA JAHUX (pOSMipHC MOI[CJHOB&HHH)I

Presentation

I
|
DB I.aygr : L :
|
|
|
|

SLT (Real Time Replication)

P L L

1
— 4t tableau
.

—+ (@ QlikView

SAP Extractors

")
I SAP BusinessObjects
—*" Analysis

Data Services

e e e o e e e e e e e G G e G G e e e e e e e

| Edition for Microsoft Office
|
Kadenpa KIT (47) HAY 23.19.42 000 113
Buxonas P JYHO8 A.O. Jlimepa Apkyw Apxyuiie
Kepisnux | Mooenos IO.b. PEAJIIBALIIA METO/IB | | 50 16
Koncynom. TECTYBAHHS
H-xompon. | Paitues LE YC-211M 122




ETL : SAP SLT, SAP Business Objects Data Services 4.2

OuikyBaH1 JpKepesia JaHUX BKJIIOYAIOTh HACTYNHI MIIaTGOPMHU Ta KOHTEHT:

Kommonentun SAP HANA cknanarorscest 3 6a3u mannx HANA B mam’ati Ta HANA Studio,

SKa € IHCTPYMEHTOM JIJIsl PO3POOKH Ta MOJIeTIOBaHHS NaHuX. J[aH1 30epiraloThCst B TAOIHUIIX

6a3u nanux HANA i1 MOXyTh OyTH JOCTYIHI Yepe3 TPU TUIH MPEJCTABICHb:

e ATpuOYT — NOYATKOBUI LIAp NEPErasAy s BiqoOpaKeHHs TOJOBHOI Ta IOBIIKOBOI

TaOJIULb

e AHaJITUYHUI — NPOMDKHUI PIBEHb MOJAHHS JUIs 3B’ sI3yBaHHS TaOJUIb TPAaH3AKIIN

3 TOJIOBHUMH Ta JOBIJKOBUMH TAOIHUISIMU

e OOuHClIeHHsS — OCTaHHIN 1Iap MOJAaHHA JJIsl 3aCTOCYBaHHS OOYHUCIIEHb, MIICYMKIB 1

CIIOJTYYHUKIB.

3.2. TecryBaHHA TaHUX METOAOM NMOPiBHSIHHSA TA0JUIb

Jlns peanizaitii boro MeToay Oyyio 00paHoO OJIHY 3 HU3KH TaOJIUIIb.

Taka Tabmauisg MiCTUTH 0araTo MiUTBLHOHIB 3anmuciB. ToMy MOPIBHATH BCi 1aH1 BPYUHY

HEMOXJTMBO. Hukde HaBeleHO Ty yacTuHY Tabmwuill, ska € B ERP-cucremi.

IHPA (Plant Maintenance: Partners) — e crangaptaa tadauirt B ERP-cucremax SAP.

Data Browser: Table THPA Select Entries
& G ) Check Table...

) MAN... OBINR
‘030 (7] PRODOS3559
L =l

030
030
030
030
030

PROODS3559
PROOOS3559
PRODDS3559
PROOOS3559
PROODS3559

=]
PARVW COUNTER OBT...
24 1 PRN
24 2 PRN
24 3 PRN
T 37 PRN
ZC 38 PRN
ZL 12 PRN

&
£ <ZEHT B
PARNR INH... ERDAT ERZEIT
00213241 07/13f2011 11:32:24
00120309 07/13/2011 11:32:24
00258352 07{13/2011 12:13:24
00190632 05/26/2011 10:03:43
00224032 08/26/2011  10:56:23
00191109 05/26/2011  10:03:43

Puc. 3.1. Yactuna tadonum IHPA
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Tabmuus Oyna BuOipxkoBOo perminikoBana B SAP HANA. Hwxkue HaBeleHO 4YacTHUHY

perutikanii B SAP HANA:

MANDT OBJNR PARVW COUNTER OBTYP 5 PARNR INHER ERDAT ERZEIT
[ 010 PR02580598 ZC 000001 PRN 00237572 20171216 060146
‘ 010 PR02580643 ZC 000001 PRN 00237572 20171216 060146
010 PR03255200 ZC 000001 PRN 00237572 20171216 060306
010 PR03255201 ZC 000001 PRN 00237572 20171216 060306
010 PR03255202 ZC 000001 PRN 00237572 20171216 060306
| 010 PR03255203 ZC 000001 PRN 00237572 20171216 060306

Puc. 3.2. Yactuna tabnuni-perutiku [HPA

[I1o6 BamigyBaTH KOPEKTHICTh pEIUTIKAIli JaHUX, NEPEBIPSIETHCS Ha3Ba IOJISI, THUII

I10JISI, KIJIBKICTB ITOJIIB 1 KJIIOYIB.
Icunye nBa cmocoOu MOPIBHIHHSA JIaHUX:

1. OnmHoyacHO BIIKPUBAIOTHCA 1ACHTUYHI BHUOIPKM JIaHMX 3 JECATKIB PSJIKIB,
3acTocyBaBIK GuILTPU. [[aHI TMOPIBHIOIOTHCS Bi3yalabHO, a0W NEPEKOHATUCS, IO
peruTiKarlis MPoMIIa YCIIIIHO.

2. BukopucroByroun SAP HANA, neski nani nepenocsatbest B EXCEL 1 mopiBHIOIOTBCS
3a JIOTIOMOT0r0 (hYHKITIH.

Hpyruii MeTo 1 103BOJIs€ TOPIBHIOBATH HabaraTto OUThINIE JaHUX, HK MEPITUH.

Onucanuit HaO1p A1 MOBTOPIOETHCS ISl KOYKHOT PEIUTIKOBaHOT TaOJIHIII.

3.3. TectyBanus nanux Ha ocHOBI legacy OLAP

VY namomy npukiani SAP HANA BuxkopuctoByeTbes y crieHapii «side-cary, sKuit
nependavae nepeHecenHs Beiei anamiTuku 3 SAP ERP ta SAP BW 1o SAP HANA, mo
3a0e3mnedye MOKIMBOCTI aHATITHUKY B PEKUMI peanbHOTo dacy. Lle o3Havae, mo as Takux
aHamitnaHux 3BIiTIB Y SAP HANA OyayTs oTpuMaHi Ti cami 3BiTH, 10 1 y legacy cuctemi
SAP BW ab6o SAP ERP. Taka legacy aHamiTuka € KepeaoM JUIsl Y3TOJKEHHS
HOBOCTBOPEHUX aHAMTHIHUX Mojener B SAP HANA, mo 3Ha4yHO TOJErIIye 3aBIaHHSA

TCCTYBAaHHA SIKOCTI JaHUX HOBHUX Moz[eneﬁ.
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Ilepen TectyBanHsM HOBOI Mojieni naHux SAP HANA ananizyrorscs crapi 38itu BW
ta ERP, 1100 3HalTH T1, K1 MICTATH T1 CaM1 TOKa3HUKH, 110 ¥ HOBA MOJIEJIb, SIKA TECTYEThCS.
Ham i mopemi, SAP HANA 1 crapimni Mozeni, 3amyCKalOTbCs 3 MapaMeTpamu, fKi
reHepyIOTh OJIHAKOB1 HA0OpHU JaHMX, a OTIM HAOOpU AaHUX MOPIBHIOOTHCS. [lopiBHAHHS
MO>KHA 3pOOUTH Bi3yallbHO a00 3aBaHTAXXUTH JlaHl 3 LUX JDKEpeIl, HanpuKiaa, y gopmarti

Excel, a moTimM 3aBaHTaXUTHU 1 MOPIBHATH iX 3a JOMOMOTOI0 IHCTpYyMeHTiB Excel.

Posrnsinemo Takwii 3BIT, sik «Key Financial Ratios» (OcHOBH1 piHaHCOB1 TOKA3HUKH ).
Le# 3BiT BriItoyeHuit B ERP-cucreMy, ToMy MOXHa MepeBIpUTH SKICTh TaHUX AJIsL BOTO

3BiTY B SAP HANA, BukopucToBytouH icHytounii 38iT B ERP.

KEY RATIOS

Year-to-Date Pe:
TOTALFIRIMX - Issued:
Primary Node No. TOP

Year-to-D:
<
Actual Plan

AMOUNTS PER HOUR:
Rate
Salary Cost
Direct Margin
Operating Expenses
Controllable Margin
EBA

OF NET REVENUE:
Salary Cost

Direct Margin
Operating Expenses
Controllable Margin
EBA

A

AMOUNTS PER PERSON:
Net Revenue
Salary Cost
Direct Margin
Operating Expenses
Controllable Margin
EBA

- Operating Expenses Calc

Salary Cost (Denominator)

Puc. 3.3. KitouoBi piHaHCOBI nmoka3HUKH 31 3BiTy ERP
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3BiT SAP HANA wmictutees y ¢aitmi Excel, ctBopeHomy 3a momomororo SAP

Aanalysis for Office.

&,

Actual

Operating Expenses Calc

Rate Per Hour

Salary Cost per Hour

Direct Margin per Hour

Operating Expenses Per Hour

Controllable Margin Per Hour

EBA Per Hour

7 Salary Cost % Net Revenue

Direct Margin % MNet Revenue

Operating Expenses % Net Revenue

i Controllable Margin % MNet Revenue

EBA % MNet Revenue

MNet Revenue Per Person

Salary Cost (Denorminator) Per Person

Salary Cost Per Person

Direct Margin Per Person

Operating Expenses Per Person

Controllable Margin Per Person

EBA Per Person

Puc. 3.4. KimtouoBi ¢inancoBi nokasHuku y 3BiTi SAP HANA

B

Plan

JIist mpuKIiIamy po3TisiHEMO iHIII 3BITH: «YHCENbHICTh MePCOHATY Ta BUKOPUCTAHHS

pecypciBy, «['padik 10X0aiBy», «IHIII KIFOYOBI TOTHHI.
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HEADCOUNT/UTILIZATION

“For BOVASMISA

Primary Node No. TOP

HEADCOUNT:

Partners

Directors

3r Managers

Managers

Senioxr Statt

Staff

Juniox 3rarlt

Other Staff
‘Ciient Jerwice Total

Administrative
Toval Headcount

Inactive Headcount

Blocked Headcount

SERVICE HOURS PER PERSON:
Overall
Partners
Directors
3r Nanagers
Managers
Senior Staff
Staff
Junior 3Jtaff
Other Staff

UTILIZATION %:
Total
Available
Standard

Current

Period: 05
Issued: SR AEMNSE dudh e

Period

Page:

& More/less- Than — >

Actual Plan % Prior Year %
o - BT O F T R b ris i
o il e e - e ol N R
’E R AN -
- - B E I S Lok L B
- - il LR L
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- - R L R R e .
" - - - . -
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- - .- e e
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Puc. 3.5. 3BiT «3aitHATICTh Ta BUKOPUCTaHHA pecypciB» 3 ERP-cuctemu
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A

| ¥

Headcount Partners

Headcount Directors

Headcount Sr Managers

Headcount Managers

Headcount Sepior Staff

Headcount Staff

Headcount Junior Staff

Headcount Gther Staff

Headcount Client Service Total

1

-gto-ioo;q5m!m 5w

10 |Headcount Administrative

11 Headcount Total

12 Headcount Inactive

|13 'Headcount Blocked

14 |Service Hours Per Person Overall

15 |Service Hours Per Person Partners

16 [Service Hours Per Person Directors

[ 17 [Service Hours Per Person Sr Managers

18 'Service Hours Per Person Managers

13 %Scrv_ioe- Hours Per Person Senior Staff

20 |Service Hours Per Person Staff

21 Service Hours Per Person Jupior Staff

-0 :

22 Service Hours Per Person Other Staff

23 [Total Utlization %

| 28 |Available Utilization %

25 {Standard Utilization %

| 26 Headcount Partners Plan

27 [Headcount Directors Plan

28 |Headcount Sr Managers Plan

29 Headcount Managers Plan

‘30 |Headcount Senior Staff Plan

31 Headcount Staff Plan

| 32 'Headcount Junior Staff Plan

| 33 'Headcount Other Staff Plan

| 34 Headcount Client Service Total Plan

| 35 Headcount Administrative Plan

36 Headcount Total Plan

37 Headcount Inactive Plan

38 Headcount Blocked Plan

R .

"

I 5m

g

L
"
ant

Puc. 3.6. 3BiT «3aitHATICTh Ta BUKOPUCTAHHA pecypciB» 3 SAP HANA
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= D&T Archive Viewer

(V] +JdH @@ CHR HDos @8

D&T Archive Viewer

8 mend AudtTd ChgPrd ChgNode/CC Curent/YTD Goto 1 O D

REVENUE SCHEDULE Page:
Year-to-Date Period: 10

R LY whas A e e .- Issued: .o e

Primary Hode No. ToP

Year~-to~Date
& More/lesz- Than — =
Actual Plan 3 Prior Year 3

Services Av Billing Rates
Current Discount
Current Serwvice Revenue »
Unbilled Adj/Equalization -
Clozeout Adjustmencs
Other Adjustments »
Net Service Revenue

Adnin Service Revenue
0ffice Sexvices .
Seconded Personnel
Other Revenus . _
Other Revenue Toral >

et Revenue . :

Puc. 3.7. 3BiT «I'padix Hagxomxens» 3 ERP-cucremu
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[ ——— 0 ? B ¢
1 [Services At Billing Rates | e4stiensse ul‘;
2 Current Discount Y T
3 | Current Service Revenue L 2 A S
4 Unbilled Adj/Equalization 4 gy el 4
S | Clos=out Adjustments M el nh
€ Other Adjustments 45, Abe u,_:
7 'Net Service Revenue 8 St A Y
8 Admin Service Revenue TR
| 9.°ﬁl00 Services 456 x.‘j
10 S=conded Personnel $2 NN 20y
11 Other Revenue pheet aet 4
12 ' Other Revenue Total MDA
13 Net Revenue R R
14 Services At Billing Rates Plan | 1 i wes v 3
P;l_'S Current Discount Plan EES B =3 -n':
16 Current Service Revenue Plan | ##07 %00 ius 0
17 Unbilled Adj/Equalization Plan ik Y
18 |Closeout Adjustrents Plan ! mt
13 Other Adjustments Plan  shRees
20 Met Service Revenus Plan SRAM N A -,
21 |Admin Service Revenue Plan b5 s S :
22 |Office Services Plan § b it w
23 Seconded Personnel Plan- o ovt 402 R
24 Other Revenue Plan LIRS o
' 25 Other Revenue Total Plan paF 43 Sba 4t
26 ;Net Revenue Plan 2R Wi e w-:
a2l

Puc. 3.8. 3BiT «I'padix Hagxomxens» 3 SAP HANA



& Lst Edit Goto System Help

g *dH CEG@ CHR DL BE @R

7 D&T Archive Viewer
D Trend SudtTd ChgPrd ChgNode/cC  Curent/YTD Goto D B N D

-
HEADCOUNT/UTILIZATION Page:
Year-to-Date Period: 10
LR ' s IS R b e Issued: MR FR NS S @ e
Primary Node HNo. TOP

Year-co-Dacte
L More/less- Than >
Actual Plan 3 Prior Year 5

HEADCOUNT:

Partners ‘o CY ’
Directors "
Sr Managers ’ ) ou
Nanagers -
Senior Staff . ‘ ' v . '
Staff . - - - -
Junior 3Jraff “w w » . - .
Other Jraff _

Client Service Total . . - . - .
Administrative ’ »

Total Headcount . -
Inactive Headcount ' - - .
Blocked Headcount

SERVICE HOURS PER PERSON:
Overall
Partners
Directors o ) _
Sr Managers s
Hanagers
Senior 3Jcaff L .
Jratf
Junior Jtatt
Other Staff ‘ "

UTILIZATION %:
Total

Available
Standard

Puc. 3.9. 3BiT «3aitHATICTh Ta BUKOPUCTaHHS pecypciB» 3 ERP-cuctemu (iHmmii mepion)
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[EN

Headcount Partners

Headcount Directors

Headcount Sr Managers

[ B AR

Headcount Managers

Headcount Senior Staff

Headcount Staff

|Headcount Junior Staff

|Headcount Other Staff

|

0@ .

Headcount Client Ssrvice Total

110 Headeount Administrative

~1_1 ‘Headcount Total

12 |Ll-laadc:aunt Inactive

13 Headcount Blocked

14 Service Hours Per Person Overall

15 Service Hours Per Person Partners

16 Service Hours Per Person Directors

| 17 Service Hours Per Person Sr Managers

18 Service Hours Per Person Managers

[
l

| 19 ' Service Hours Per Person Senior Staff

20 |Service Hours Per Person Staff

21 |Service Hours Per Person Junior Staff

22 Service Hours Per Person Other Staff

23 | Total Utifization %

24 |Available Utilization %

| 25 Standard Utilization %

: 26 iHoadcount Partners Plan

-i?.fﬂeadcoum Directors Plan

28 Headcount Sr Managers Plan

29 Headcount Managers Plan

30 Headcount Senior Staff Plan
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Puc. 3.10. 3Bit «3aiiHATICTh Ta BUKOpUCTaHHS pecypciB» 3 SAP HANA (inmuii nepion)
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L *dH CGe DHR Dho0 B 98

B Tend AutTH ChgPd ChaNode/CC CurenthTD Goto DT D

OTHER KEY HOURS Page:
For 06/28/2014 Period: 01

Ardp Al wee  diep el aRa  dee ke Issued: /TR IHGE Db os

Primary Node No. TOP

Current Period
& HNore/Less- Than — >

Actual Plan % Prior Year %
CED HOURS PER PERZON:
Overall 5.9 3 iy a0 8
Partners [ At e L i
Directors e .8 s LN e N
Directors & Sr Managers L L2 W L8 B
Hanagers L) “r ¥ L5 B8
Senior Staff L 3 he 03 &0 e
Statf PR Y % N *: CE
Junior Staff [E ) &% G 4= B>
Other $taff g B3 WY .0 e
PTO/HOL HOURS PER PERSON:
Overall it . 4808 e e
Partners N ] " W LN S
Directors s W3 N2 LS5 4
‘Sr Managers X 3 3 e A
Hanagers s e .Y e “e ».3
Sr Statf FE i e .3 '
Statf PPN 3 s L] $.*
Jr Staff e L B .3 P ]
Other Staff 3 83 0.0 L &4
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4] A N (=i
1 CED Hours Per Person Overall it
2 |CED Hours Per Person Partners e

i
1

3 | CED Hours Per Person Directors "
‘4 CED Hours Per Person Sr Managers .

5 CED Hours Per Person Managers i
‘6 | CED Hours Per Person Senior Staff . o
7 | CED Hours Per Person Staff s
8 CED Hours Per Person Junior Staff

8 | CED Hours Per Person Other Staff e
»J_._O_iPTO/Ho!iday Hours Per Person Overall :
11 PTO/Holiday Hours Per Person Partners *
12 PTO/Holiday Hours Per Person Directors * 8
13 PTO/Holiday Hours Per Person Sr Managers "
14>_PTO/Hol'iday Hours Per Person Managers '
15 PTO/Holiday Hours Per Person Sr Staff b3 4N
16 PTO/Holiday Hours Per Person Staff a
17 PTO/Holiday Hours Per Person Ir Staff "
18 PTO/Holiday Hours Per Person Other Staff

19 CED Mours Per Persan Overall Plan * an
20 CED Hours Per Person Partners Plan * %
21 'CED Hours Per Person Directors Plan e
22 CED Hours Per Person Sr Managers Plan tn
23 \CED Hours Per Person Managers Plan 4 5t
24 CED Hours Per Person Senior Staff Plan "
25 CED Hours Per Person Staff Plan "
26 CED Hours Per Person Juniar Staff Plan T4
27 (CED Hours Per Person Other Staff Plan "
28 PTO/Holiday Hours Per Person Overall Plan .0
23 PTO/Holiday Hours Per Person Partners Plan ‘. ™
30 PTO/Haliday Hours Per Person Directors Plan & i
31 PTO/Holiday Hours Per Person Sr Managers Plan .2
32 PTO/Holiday Hours Per Person Managers Plan -
33 PTO/Holiday Hours Per Person Sr Staff Plan & 19
34 PTO/Holiday Hours Per Person Staff Plan u
35 PTO/Holiday Hours Per Person Jr Staff Plan :

36 PTO/Holiday Hours Per Person Other Staff Plan \a

[
<4

Puc. 3.12. 3Bit "[umi xiarouosi roguan” 3 SAP HANA

Taxuii migxia 10 TeCTyBaHHS PO3POOIFOBAHOT MOIEII MIUISIXOM MOPIBHSHHS AHUX 31
crapumu 3Bitamu 3 cucteM BW ta ERP no3Bossie mepeBiputu SKiCTh JaHUX 3 MEHIIAMHU

BHTpPATaMH Yacy Ta peCypciB.
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3.4 TecryBaHHA JaHMX 32 cienupikanico

VY mporieci po3poOKKM HOBHX MOJIeNiel JaHUX HEPITKO BUSIBISETHCS, IO HE ICHYE
JDKEpeia, HampuKiIad, ICHYHYOro 3BITY, Ha OCHOBI SIKOTO MOKHa Oyino O mepeBipUTH

JIOCTOBIPHICTh 3HAYEHb 1HIUKATOPIB HOBOT MOJIEI.

VY Takux cuTyauisx JUisi NMEepeBIPKH JaHUX MOXKHA BUKOPUCTOBYBATHM HACTYIHHM
niaxia. 3a HasiBHOIO cHelUQIKAIE0, BIANOBIAHO 0 SIKOT po3pO0JIsSIOTHCS MOJIEN] TaHUX,
CTBOPIOIOThCS TecToBl SQL-3amutH, sKiI MOBTOPIOIOTH JIOTIKY crnenudikamii g
pPO3paxyHKy MOKa3HUKIB. Pe3ynabTaT BUKOHAHHSA LUX 3alUTIB MOTIM TMOPIBHIOETHCS 3

pE3yJIbTATOM BUKOHAHHS MOJIEN AaHUX, [0 PO3POOISETHCS, Al TOTO K HA00PY JAaHMX.

Huxye HaBeneHO NpHUKIA[ TaKOro 3amuTy, SKUM oOuuciioe mnoka3Huk «Other
Adjustments» (Iumii kopuryBaHHS), BHKOPHUCTOBYIOUM TaOJMIl, IO BIAMOBIAAIOTH
cnerudikallli, 1 MOPIBHIOE Pe3yibTaT 31 3HAUEHHSAM, SKE MOBEpPTAE TECTOBAHA MOJEIb
naHuX. SKIo JaHi B IBOX TECTOBUX JKepesax 301ratoThCs, TO 3alHUT HE MMOBEPHE KOJTHUX

3aMuCiB, 1HAKIIE OyIyTh MOBEPHYTI 3aITUCH 3 BIIMIHHOCTSIMHU.
SELECT COUNT (*) FROM (
SELECT RACCT, RCNTR, -SUM(KSL)
FROM "SOURCE ERP SLT"."ZZDTA"

WHERE RYEAR = 2016 AND POPER BETWEEN 9 AND 9 AND RRCTY =

0 AND RACCT IN

SELECT ACCT
FROM
"SOURCE FINANCE"."company.fin::PCS ACCOUNT"

WHERE "REP ID" = 'PER ID 2017' AND "ROW" = 760
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AND RCNTR IN

SELECT DISTINCT "COST CENTER"
FROM " SYS BIC"."company.fin/COSTCENTER SNAP"

WHERE "CC HIER NODE" = 'SOME NODE'

GROUP BY RACCT, RCNTR

HAVING SUM("KSL")<>0

EXCEPT

SELECT COUNT (*) FROM (

SELECT

RACCT,

RCNTR,

SUM("ROW760 ACTL") --Other Adjustments

FROM "SOURCE FINANCE"."company.fin/FINDATA ACTUAL"

WHERE "FYP" BETWEEN '2016009' AND '2016009' AND "REP ID"

= 'PER _ID 2017

AND RCNTR IN

SELECT DISTINCT "COST CENTER"
FROM " SYS BIC"."company.fin/COSTCENTER SNAP"

WHERE "CC HIERARCHY NODE COMBINED" = 'SOME NODE'
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GROUP BY

RACCT,

RCNTR

HAVING SUM("ROW760 ACTL")<>0

Takuit miaxig 10 TMEpPeBIPKH MOJEN, IO PO3POOJSIEThCS, ILIIXOM CTBOPEHHS
TECTOBUX 3aIUTIB, SIKI MOBTOPIOIOTH JIOTIKY, OMUCAaHYy B crenudikaili, € pecypco- Ta
yaco3aTpaTHUM, ajie J03BOJII€ MEpPEeBIPUTH SKICTh JaHMX 3a BIJICYTHOCTI JKepesa

Bepudikaiii.

3.5. TectyBaHHSI JAHMX HA OCHOBI JEKiJILKOX ICHyHOYHX.

,HJ'I}I TCCTYBAaHHA SIKOCTI JaHUX HOBOCTBOPCHHUX MOI[CJICﬁ JaHUX MOXXHa

BUKOPHUCTOBYBATH ICHYIOU1 MOJIEI, K1 BJKe OyJIM MPOTECTOBAaHI.

MoskHa HaBECTH TaKWid MPHUKIAJ: y Mpoieci poOOTH HaJ MPOSKTOM KOMIIaHii Oyia
ctBopeHa mozenb aaHux SAP HANA Calculation View nims KiHIIEBOrO KOpHCTyBaua
«Profitability Report» (3BiT mpo mpuOyTKOBICTH), sika Hajail Oyia yCHilrHO MpOTeCTOBaHa
3a jgomoMoror I1boro >k 3BiTy B SAP ERP. Ilotim OyB cTBOpeHHMI Ile OAWH 3BIT
«Profitability Rolling 13 Report». Y npoMy BUTIaAKy JJIsl TECTYBaHHS TaHUX HOBOTO 3BITY
MOXHa BUKOPHUCTOBYBATH 3BIT, skuil TecTyBaBcs «Profitability Report» (3BiT mpo
MpUOYTKOBICTH), OCKUTBKH BC1 MOKa3HUKH HOBOTO 3BITY, SIKHMH TECTYETHCSA, MOXKYTh OyTH
pO3paxoBaHi Ha OCHOBI 3BITY, KUl TeCTyBaBcs. Hux4e HaBeAeHO MPUKIIAJ CKPUTITA, SIKAN

TECTY€E TaKi 3BITH.
3pa3ok clieHapio MoXKHa 3HaiTH B lonatky A.

TecTtyBaHHS HOBOTO 3BITY 32 JOIOMOTOIO 1HIIOTO 3BiTY, KM OyB MPOTECTOBAHUI B
Tiid ke 0a31 JaHUX, € KpallUM CIOCOOOM, HI’)K BUKOPUCTAHHSI 3BITIB 3 PI3HUX 0a3 JaHUX,

OCKUIBKH II€ 3aiiMae HaOaraTo MEHIIIE Jacy.
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BUCHOBKH

VY Xoll BHUKOHaHHS JUIJIOMHOI poboTu OyB po3poOieHui BeO-I0AaTOK Jis
aBToMaTH3alii poOOTH Mara3uHy, BUKOPUCTOBYIOUYHM Cy4aCHI TEXHOJIOT1T Ta MIKPOCEPBICHY
apxitektypy. Llei mporiec BKItOUaB AEKUIbKa KIIOYOBUX €TalliB:

1. Ornsi iCHYIOUMX pIIIeHb JJIsi aBTOMAaTH3aIlli TOPriBii. Y MEpIIOMY pO3auIi
OUIUIOMHOT poOoTu Oylio NpPOBENEHO JACTAJbHUWA aHali3 ICHYIOUMX pIIIeHb s
aBToMaTu3alii podoTu Mara3uHiB. bynu mpoaHanizoBaHi iXHI rmepeBaru Ta HEAOJIKH, Ha
OCHOB1 4OT0 OYyJ10 3p00JICHO BUCHOBOK PO JOIUIBHICTh PO3POOKH CIIelu(IKOBAaHOTO BEO-
TOJIaTKY, SIKUM OU BiATIOBIaB KOHKPETHUM NOTpedaM MarasuHy.

2. Po3pobka BeO-nogatky. Y apyromy po3aiii OMUCAaHO MPoIec po3poOKu BeO-
J0JIaTKy, BKIIOYaOun (HOpPMYJTFOBAaHHS BHMOT JIO CHUCTEMH, NMPOCKTYBaHHS apXiTEKTYpH,
0a3u naHux Ta 1HTEepdeicy, po3poOKy OCHOBHUX (YHKIIIOHATHHUX MOJYJIB, a TaKOX
TECTyBaHHSI Ta Bepudikalliio cucreMu. Benuka yBara Oyna mpuiailieHa 3a0e3MeueHHI0
THYYKOCTI Ta MacIITabOBaHOCTI CUCTEMH.

3. BrpoBakeHHs Ta MOPIBHSUTLHUN aHATI3. Y TPETbOMY o371l OyJin HaBeAeH1
peKoMeHaaIlli 1010 BIPOBAKEHHS PO3POOJICHOTO BeO-M0AATKY y MPAKTHKY poOOTH
MarasuHy. Takoxx OyB MpoOBeICHUI MOPIBHUIBHUI aHaJIi3 TIepeBar po3po0JIeHOTO PillleHHS
y MIOPIBHSHHI 3 IHITUMH YHIBEpPCATBHUMH IUIATGOpMaMU aBTOMATH3AII11.

PesynpraToM  aumIOMHOI  poOOTH  CTajlo0  CTBOPEHHA  KOMIUJIEKCHOTO,
CIIeliaai3oBaHOro BeO-10/1aTKy, IKHI TO3BOJISIE€ aBTOMATHU3yBaTH OCHOBHI Oi3HEC-TIPOIICCH
MarasuHy, TiJBUIIUTH HOTO e(PeKTUBHICTH Ta KOHKYPEHTOCIIPOMOXKHICTh. Lle# nomaTok OyB
PO3pOOIICHHI 13 30CEPEKEHHSAM Ha CreNU(PIIHNX MOTpedaxX KOHKPETHOTO Mara3uHy, Io

poOUTH HOTO OUIBII BiIMOBITHUAM JUTS IIUTLOBOTO Oi3HECY, HIK YHIBEpCaIbHI PIIICHHS.
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NOJATKH
JlonaToxk A

SELECT
SUM (SERVICE HOURS R13),
SUM (SERVICE HOURS PR13),

SUM (SERVICE HOURS R13)-SUM(SERVICE HOURS PR13) AS
SERVICE HOURS R13 GROWTH,

(SUM (SERVICE HOURS R13) -
SUM (SERVICE HOURS PR13))/NULLIF (SUM(SERVICE HOURS PR13),0)
AS SERVICE HOURS R13 PCT GROWTH,

SUM (TOTAL HRS R13),
SUM (TOTAL HRS PR13),

SUM (TOTAL_ HRS R13)-SUM(TOTAL HRS PR13) AS
TOTAL HRS R13 GROWTH,

(SUM(TOTAL HRS R13)-
SUM (TOTAL_HRS_ PR13))/NULLIF (SUM(TOTAL HRS PR13),0) AS
TOTAL HRS R13 PCT GROWTH,

SUM (GROSS SERVICES R13),
SUM (GROSS_SERVICES PR13),

SUM (GROSS_SERVICES R13)-SUM(GROSS SERVICES PR13) AS
GROSS SERVICES R13 GROWTH,

(SUM (GROSS_ SERVICES R13)-
SUM (GROSS_SERVICES PR13))/NULLIF (SUM(GROSS SERVICES PR13),0)
AS GROSS SERVICES R13 PCT GROWTH,

SUM (UNBILLED ADJS R13),



SUM (UNBILLED ADJS PR13),

SUM (UNBILLED ADJS R13)-SUM(UNBILLED ADJS PR13) AS
UNBILLED ADJS R13 GROWTH,

(SUM (UNBILLED ADJS R13)-
SUM (UNBILLED ADJS PR13))/NULLIF (SUM(UNBILLED ADJS PR13),0)
AS UNBILLED ADJS R13 PCT GROWTH,

SUM (NET SERVICE REVENUES R13),
SUM (NET SERVICE REVENUES PR13),

SUM (NET SERVICE REVENUES R13)-
SUM (NET SERVICE REVENUES PR13) AS
NET SERVICE REVENUES R13 GROWTH,

(SUM (NET SERVICE REVENUES R13)-
SUM (NET_SERVICE REVENUES PR13))/NULLIF (SUM(NET SERVICE REVEN
UES PR13),0) AS NET SERVICE REVENUES R13 PCT GROWTH,

SUM (OTHER REVS R13),
SUM (OTHER REVS PR13),

IFNULL  (SUM(OTHER REVS R13),0)-SUM(OTHER REVS PR13) AS
OTHER REVS R13 GROWTH,

(IFNULL (SUM (OTHER REVS R13),0) -
SUM (OTHER REVS PR13))/NULLIF (SUM(OTHER REVS PR13),0) AS
OTHER REVS R13 PCT GROWTH,

SUM (NET REVENUES R13),
SUM(NET REVENUES PR13),

SUM (NET REVENUES R13)-SUM(NET REVENUES PR13) AS
NET REVENUES R13 GROWTH,



(SUM (NET REVENUES R13)-
SUM (NET_REVENUES PR13))/NULLIF (SUM(NET REVENUES PR13),0) AS
NET REVENUES R13 PCT GROWTH,

SUM (US_SERVICE LABOR COSTS R13),
SUM (US_SERVICE LABOR COSTS PR13),

SUM (US_SERVICE LABOR COSTS R13)-
SUM (US_SERVICE LABOR COSTS_ PR13) AS
US_SERVICE LABOR COSTS R13 GROWTH,

(SUM (US_SERVICE LABOR COSTS R13) -
SUM (US_SERVICE LABOR COSTS PR13))/NULLIF (SUM(US_SERVICE LABO
R COSTS_PR13),0) AS US_SERVICE LABOR COSTS R13 PCT GROWTH

SUM (R10_ SERVICE LABOR COSTS R13),
SUM (R10_ SERVICE LABOR COSTS PR13),

SUM (R10_SERVICE LABOR COSTS R13)-
SUM (R10_ SERVICE LABOR COSTS PR13) AS
R10 SERVICE LABOR COSTS R13 GROWTH,

(SUM(R10_SERVICE LABOR COSTS R13)-
SUM(R10_SERVICE LABOR_COSTS PR13))/NULLIF (SUM(R10 SERVICE LA
BOR_COSTS PR13),0) AS R10 SERVICE LABOR COSTS R13 PCT GROWTH,

SUM (SERVICE LABOR COST R13),
SUM (SERVICE LABOR COST PR13),

SUM (SERVICE LABOR COST R13)-SUM(SERVICE LABOR COST PR13)
AS SERVICE LABOR COST R13 GROWTH,

(SUM (SERVICE LABOR COST R13)-
SUM (SERVICE LABOR COST PR13))/NULLIF (SUM(SERVICE LABOR COST
PR13),0) AS SERVICE LABOR COST R13 PCT GROWTH,



SUM (ADMIN LABOR COST R13),
SUM (ADMIN LABOR COST PR13),

SUM (ADMIN LABOR COST R13)-SUM(ADMIN LABOR COST PR13) AS
ADMIN LABOR COST R13 GROWTH,

(SUM (ADMIN LABOR COST R13)-
SUM (ADMIN LABOR_COST PR13))/NULLIF (SUM(ADMIN LABOR COST PR13
),0) AS ADMIN LABOR COST R13 PCT GROWTH

SUM (PROV_FOR_BAD DEBT R13),
SUM (PROV_FOR_BAD DEBT PR13),

SUM (PROV_FOR_BAD DEBT R13)-SUM(PROV_FOR BAD DEBT PR13)
AS PROV_FOR BAD DEBT R13 GROWTH,

(SUM (PROV_FOR_BAD DEBT R13) -
SUM (PROV_FOR_BAD DEBT PR13))/NULLIF (SUM(PROV_FOR BAD DEBT PR
13),0) AS PROV_FOR BAD DEBT R13 PCT GROWTH,

SUM (INTEREST CHARGE R13),
SUM (INTEREST CHARGE PR13),

SUM (INTEREST CHARGE R13)-SUM(INTEREST CHARGE PR13) AS
INTEREST CHARGE R13 GROWTH,

(SUM (INTEREST CHARGE R13)-
SUM (INTEREST CHARGE PR13))/NULLIF (SUM(INTEREST CHARGE PR13),
0) AS INTEREST CHARGE R13 PCT GROWTH,

SUM (DIRECT PROJECT COSTS R13),
SUM (DIRECT PROJECT COSTS PR13),

SUM (DIRECT PROJECT COSTS R13)-
SUM (DIRECT PROJECT COSTS PR13) AS
DIRECT PROJECT COSTS R13 GROWTH,



(SUM (DIRECT PROJECT COSTS R13)-
SUM (DIRECT PROJECT COSTS PR13))/NULLIF (SUM(DIRECT PROJECT CO
STS PR13),0) AS DIRECT PROJECT COSTS R13 PCT GROWTH,

SUM (GROSS CLIENT MARGIN R13),
SUM (GROSS CLIENT MARGIN PR13),

SUM (GROSS CLIENT MARGIN R13)-
SUM (GROSS_ CLIENT MARGIN PR13) AS
GROSS CLIENT MARGIN R13 GROWTH,

(SUM (GROSS CLIENT MARGIN R13)-
SUM (GROSS_CLIENT MARGIN PR13))/NULLIF (SUM(GROSS CLIENT MARGI
N PR13),0) AS GROSS CLIENT MARGIN R13 PCT GROWTH,

SUM (PRD_HOURS R13),
SUM (PRD_HOURS_PR13),

SUM (PRD_HOURS_R13)-SUM (PRD HOURS PR13) AS
PRD HOURS R13 GROWTH,

(SUM(PRD_HOURS R13) -
SUM (PRD_HOURS_PR13)) /NULLIF (SUM(PRD HOURS PR13),0) AS
PRD HOURS R13 PCT GROWTH

SUM (US_PRD LABOR COSTS R13),
SUM (US_PRD LABOR COSTS PR13),

SUM (US_PRD LABOR COSTS R13)-SUM(US PRD LABOR COSTS PR13)
AS US PRD LABOR COSTS R13 GROWTH,

(SUM(US_PRD LABOR COSTS R13)-
SUM (US_PRD_LABOR COSTS PR13))/NULLIF (SUM(US_PRD LABOR COSTS
PR13),0) AS US PRD LABOR COSTS R13 PCT GROWTH,

SUM(R10 PRD LABOR COSTS R13),



SUM(R10 PRD LABOR COSTS PR13),

SUM(R10 PRD LABOR COSTS R13)-
SUM(R10 PRD LABOR COSTS PR13) AS
R10 PRD LABOR COSTS R13 GROWTH,

(SUM(R10 PRD LABOR COSTS R13)-
SUM(R10_PRD LABOR COSTS PR13))/NULLIF (SUM(R10 PRD LABOR COST
S PR13),0) AS R10 PRD LABOR COSTS R13 PCT GROWTH,

SUM (PRD LABOR COST R13),
SUM (PRD LABOR COST PR13),

SUM (PRD LABOR COST R13)-SUM(PRD LABOR COST PR13) AS
PRD_LABOR COST R13 GROWTH,

(SUM (PRD_LABOR COST R13) -
SUM (PRD_LABOR COST PR13))/NULLIF (SUM(PRD LABOR COST PR13),0)
AS PRD LABOR COST R13 PCT GROWTH,

SUM (PRD_EXPENSE R13),
SUM (PRD_EXPENSE PR13),

SUM (PRD_EXPENSE ) -SUM (PRD_EXPENSE_PR13) AS
PRD EXPENSE R13 GROWTH,

(SUM (PRD_EXPENSE R13) -
SUM (PRD_EXPENSE PR13)) /NULLIF (SUM(PRD_EXPENSE PR13),0) AS
PRD EXPENSE R13 PCT GROWTH,

SUM (PRD_LABOR PLS EXP R13),
SUM (PRD_LABOR PLS EXP R13PR13),

SUM (PRD_LABOR PLS EXP R13)-SUM(PRD LABOR PLS EXP PR13)
AS PRD LABOR PLS EXP R13 GROWTH,



(SUM (PRD_LABOR PLS EXP R13) -
SUM (PRD_LABOR PLS EXP PR13))/NULLIF (SUM(PRD_LABOR PLS EXP PR
13),0) AS PRD LABOR PLS EXP R13 PCT GROWTH,

SUM (PRD_CLIENT MARGIN R13),
SUM (PRD_CLIENT MARGIN PR13),

SUM (PRD_CLIENT MARGIN R13)-SUM(PRD CLIENT MARGIN PR13)
AS PRD CLIENT MARGIN R13 GROWTH,

(SUM (PRD_CLIENT MARGIN R13) -
SUM (PRD_CLIENT MARGIN PR13))/NULLIF (SUM(PRD CLIENT MARGIN PR
13),0) AS PRD CLIENT MARGIN R13 PCT GROWTH

SUM (FSS OVERHEAD R13),
SUM (FSS OVERHEAD PR13),

SUM (FSS_OVERHEAD R13)-SUM(FSS_OVERHEAD PR13) AS
FSS_OVERHEAD R13 GROWTH,

(SUM(FSS_OVERHEAD R13)-
SUM (FSS_OVERHEAD PR13))/NULLIF (SUM(FSS OVERHEAD PR13),0) AS
FSS_OVERHEAD R13 PCT GROWTH,

SUM (SHARED OVERHEAD R13),
SUM (SHARED OVERHEAD PR13),

SUM (SHARED OVERHEAD R13)-SUM(SHARED OVERHEAD PR13) AS
SHARED OVERHEAD R13 GROWTH,

(SUM (SHARED OVERHEAD R13) -

SUM (SHARED OVERHEAD PR13))/NULLIF (SUM(SHARED OVERHEAD PR13),
0) AS SHARED OVERHEAD R13 PCT GROWTH,

SUM (Audit Claims Insurance Costs R13),

SUM (Audit Claims Insurance Costs PR13),



SUM (Audit Claims Insurance Costs R13)-
SUM (Audit Claims Insurance Costs PR13) AS

Audit Claims Insurance Costs R13 GROWTH,

(SUM (Audit Claims Insurance Costs R13) -
SUM (Audit Claims Insurance Costs PR13))/NULLIF (SUM(Audit Cla
ims Insurance Costs PR13),0) AS

Audit Claims Insurance Costs R13 PCT GROWTH,
SUM(TOTAL_OVERHEAD_R13),
SUM(TOTAL_OVERHEAD_PR13),

SUM (TOTAL OVERHEAD R13)-SUM(TOTAL OVERHEAD PR13) AS
TOTAL OVERHEAD R13 GROWTH,

(SUM (TOTAL OVERHEAD R13) -
SUM (TOTAL OVERHEAD PR13))/NULLIF (SUM(TOTAL OVERHEAD PR13),0)
AS TOTAL OVERHEAD R13 PCT GROWTH,

SUM (NET CLIENT MARGIN R13),
SUM(NET CLIENT MARGIN PR13),

SUM (NET CLIENT MARGIN R13)-SUM(NET CLIENT MARGIN PR13)
AS NET CLIENT MARGIN R13 GROWTH,

(SUM (NET CLIENT MARGIN R13)-
SUM (NET CLIENT MARGIN PR13))/NULLIF (SUM(NET CLIENT MARGIN PR
13),0) AS NET CLIENT MARGIN R13 PCT GROWTH,

SUM (PARTNER SERVICES LABOR COSTS R13),
SUM (PARTNER SERVICES LABOR COSTS PR13),

SUM (PARTNER SERVICES LABOR COSTS R13)-
SUM (PARTNER SERVICES LABOR COSTS PR13) AS
PARTNER SERVICES LABOR COSTS R13 GROWTH,



(SUM (PARTNER SERVICES LABOR COSTS R13)-
SUM (PARTNER SERVICES LABOR COSTS PR13))/NULLIF (SUM(PARTNER S
ERVICES LABOR COSTS PR13),0) AS
PARTNER SERVICES LABOR COSTS R13 PCT GROWTH,

SUM (PARTNER PRD LABOR COSTS R13),
SUM (PARTNER PRD LABOR COSTS PR13),

SUM (PARTNER PRD LABOR COSTS R13)-
SUM (PARTNER PRD LABOR COSTS PR13) AS
PARTNER PRD LABOR COSTS R13 GROWTH,

(SUM (PARTNER PRD LABOR COSTS R13) -
SUM (PARTNER PRD LABOR COSTS PR13))/NULLIF (SUM(PARTNER PRD LA
BOR_COSTS_PR13),0) AS PARTNER PRD LABOR COSTS R13 PCT GROWTH,

SUM (PARTNER LABOR COST R13),
SUM (PARTNER LABOR COST PR13),

SUM (PARTNER LABOR COST R13)-SUM(PARTNER LABOR COST PR13)
AS PARTNER LABOR COST R13 GROWTH,

(SUM (PARTNER LABOR COST R13)-
SUM (PARTNER LABOR COST PR13))/NULLIF (SUM(PARTNER LABOR COST
PR13),0) AS PARTNER LABOR COST R13 PCT GROWTH,

SUM (TOTAL PTR HRS R13),
SUM (TOTAL PTR HRS PR13),

SUM (TOTAL PTR HRS R13)-SUM(TOTAL PTR HRS PR13) AS
TOTAL PTR _HRS R13 GROWTH,



(SUM (TOTAL PTR HRS R13)-

SUM (TOTAL PTR HRS PR13))/NULLIF (SUM(TOTAL PTR_HRS PR13),0)

AS TOTAL PTR HRS R13 PCT GROWTH,
SUM (CALC DISC PCT R13),
SUM (CALC DISC PCT PR13),

SUM (CALC DISC PCT R13)-SUM(CALC DISC PCT PR13)
CALC DISC PCT R13 GROWTH,

SUM (CALC GCM PCT R13),
SUM (CALC GCM PCT PR13),

SUM (CALC GCM_PCT R13)-SUM(CALC_GCM PCT PR13)
CALC_GCM_PCT R13 GROWTH,

SUM (CALC_PRD CM PCT R13),
SUM (CALC_PRD _CM PCT PR13),

SUM (CALC_PRD _CM PCT R13)-SUM(CALC PRD CM PCT PR13)
CALC_PRD CM PCT R13 GROWTH,

SUM (CALC_NCM PCT R13),
SUM (CALC_NCM PCT PR13),

SUM (CALC_NCM PCT R13)-SUM(CALC_NCM PCT PR13)
CALC NCM PCT R13 GROWTH,

SUM (CALC_NET REV PER HOUR R13),
SUM (CALC_NET REV_PER HOUR PR13),

SUM (CALC_NET REV PER HOUR R13)-
SUM (CALC_NET REV PER HOUR PR13)
CALC NET REV PER HOUR R13 GROWTH,

SUM (CALC PARTNER LEVERAGE R13),

AS

AS

AS

AS

AS



SUM (CALC PARTNER LEVERAGE PR13),

SUM (CALC PARTNER LEVERAGE R13)-
SUM (CALC_PARTNER LEVERAGE PR13) AS
CALC PARTNER LEVERAGE R13 GROWTH,

SUM (CALC_STAFFING INDEX R13),
SUM (CALC_STAFFING INDEX PR13),

SUM (CALC_STAFFING INDEX R13)-
SUM (CALC_STAFFING INDEX PR13) AS
CALC STAFFING INDEX R13 GROWTH,

SUM (CALC_USI PCT OF HOURS R13),
SUM (CALC USI PCT OF HOURS PR13),

SUM (CALC UST PCT OF HOURS R13)-
SUM (CALC UST_PCT OF HOURS PR13) AS
CALC_USI PCT OF HOURS R13 GROWTH

FROM

SELECT WBS,
SUM (Admin Labor Cost) AS Admin Labor Cost R13,

SUM (Audit Claims Insurance Costs) AS

Audit Claims Insurance Costs R13,
SUM (Direct Project Costs) AS Direct Project Costs R13,
SUM(FSS Overhead) AS FSS Overhead R13,
SUM (Gross_Client Margin) AS Gross Client Margin R13,

SUM (Gross_ Services) AS Gross Services R13,



SUM (Interest Charge) AS Interest Charge R13,

SUM(Net Client Margin) AS Net Client Margin R13,

SUM (Net Revenues) AS Net Revenues R13,

SUM (Net Service Revenues) AS Net Service Revenues R13,
SUM (Other Revs) AS Other Revs R13,

SUM (Partner Labor Cost) AS Partner Labor Cost R13,

SUM (Partner PRD Labor Costs)

Partner PRD Labor Costs R13,

SUM (Partner Services Labor Costs)

Partner Services Labor Costs R13,
SUM(PRD Client Margin) AS PRD Client Margin R13,
SUM (PRD Expense) AS PRD Expense R13,
SUM (PRD Hours) AS PRD Hours R13,
SUM (PRD_Labor Cost) AS PRD Labor Cost R13,
SUM (PRD_Labor pls Exp) AS PRD Labor pls Exp R13,
SUM (Prov_for Bad Debt) AS Prov for Bad Debt R13,
SUM(R10 PRD Labor Costs) AS R10 PRD Labor Costs R13,

SUM(R10_ Service Labor Costs)

R10 Service Labor Costs R13,
SUM (Service Hours) AS Service Hours R13,
SUM (Service Labor Cost) AS Service Labor Cost R13,
SUM (Shared Overhead) AS Shared Overhead R13,
SUM (TOTAL HRS) AS TOTAL HRS R13,

SUM (Total Overhead) AS Total Overhead R13,



SUM (TOTAL PTR HRS) AS TOTAL PTR HRS R13,

SUM (Unbilled Adjs) AS UNBILLED ADJS R13,

SUM (US_ PRD Labor Costs) AS US PRD Labor Costs R13,

SUM(US_ Service Labor Costs) AS

US Service Labor Costs R13,

SUM (CALC_DISC PCT) AS CALC DISC_PCT R13,

SUM (CALC GCM PCT) AS CALC GCM PCT R13,

SUM (CALC_NCM PCT) AS CALC_NCM PCT R13,

SUM (CALC_NET REV PER HOUR) AS CALC NET REV PER HOUR R13,

SUM (CALC PARTNER LEVERAGE) AS CALC PARTNER LEVERAGE R13,

SUM (CALC_PRD _CM PCT) AS CALC PRD CM PCT R13,

SUM (CALC STAFFING INDEX) AS CALC STAFFING INDEX R13,

SUM (CALC_UST_PCT OF HOURS) AS CALC USI PCT OF HOURS R13,

NULL

NULL

NULL

NULL

NULL

NULL

NULL

NULL

NULL

NULL

AS

AS

AS

AS

AS

AS

AS

AS

AS

AS

Admin Labor Cost PRI13,

Audit Claims Insurance Costs PR13,
Direct Project Costs PRI13,

FSS Overhead PR13,

Gross Client Margin PRI13,

Gross_ Services PR13,

Interest Charge PRI13,

Net Client Margin PRI13,

Net Revenues PR13,

Net Service Revenues PR13,



NULL

NULL

NULL

NULL

NULL

NULL

NULL

NULL

NULL

NULL

NULL

NULL

NULL

NULL

NULL

NULL

NULL

NULL

NULL

NULL

NULL

NULL

NULL

AS

AS

AS

AS

AS

AS

AS

AS

AS

AS

AS

AS

AS

AS

AS

AS

AS

AS

AS

AS

AS

AS

AS

Other Revs PR13,
Partner Labor Cost PR13,
Partner PRD Labor Costs PR13,
Partner Services Labor Costs PR13,
PRD Client Margin PRI13,

PRD Expense PR13,

PRD Hours PR13,

PRD Labor Cost PR13,

PRD Labor pls Exp PR13,

Prov_ for Bad Debt PR13,

R10 PRD Labor Costs PR13,

R10 Service Labor Costs PR13,
Service Hours PR13,
Service Labor Cost PRI13,
Shared Overhead PR13,
TOTAL HRS PR13,

Total Overhead PR13,
TOTAL PTR HRS PR13,
Unbilled Adjs PRI13,

US PRD Labor Costs PR13,

US Service Labor Costs PR13,
CALC_DISC PCT PR13,

CALC_GCM PCT PR13,



NULL AS CALC_NCM_PCT_PR13,

NULL AS CALC_NET REV PER HOUR PR13,
NULL AS CALC_PARTNER_LEVERAGE_PRI3,
NULL AS CALC PRD CM PCT PR13,

NULL AS CALC_STAFFING_INDEX_PR13,
NULL AS CALC USI PCT OF HOURS PRI3
FROM " SYS BIC"."project/CV_PROFIT"

WHERE WBS='some existing WBS' and FISCAL YEAR PERIOD
between '2013009' and '2014008"

GROUP BY WBS

UNION ALL

SELECT WBS,

NULL AS Admin Labor Cost R13,
NULL AS Audit Claims Insurance Costs R13,
NULL AS Direct Project Costs R13,
NULL AS FSS Overhead R13,

NULL AS Gross Client Margin R13,
NULL AS Gross Services R13,

NULL AS Interest Charge R13,

NULL AS Net Client Margin RI13,
NULL AS Net Revenues R13,

NULL AS Net Service Revenues R13,

NULL AS Other Revs R13,



NULL

NULL

NULL

NULL

NULL

NULL

NULL

NULL

NULL

NULL

NULL

NULL

NULL

NULL

NULL

NULL

NULL

NULL

NULL

NULL

NULL

NULL

NULL

AS

AS

AS

AS

AS

AS

AS

AS

AS

AS

AS

AS

AS

AS

AS

AS

AS

AS

AS

AS

AS

AS

AS

Partner Labor Cost R13,
Partner PRD Labor Costs R13,
Partner Services Labor Costs R13,
PRD Client Margin R13,

PRD Expense R13,

PRD Hours R13,

PRD Labor Cost R13,

PRD Labor pls Exp R13,

Prov for Bad Debt R13,

R10 PRD Labor Costs R13,

R10 Service Labor Costs R13,
Service Hours R13,
Service Labor Cost R13,
Shared Overhead R13,
TOTAL HRS R13,

Total Overhead R13,
TOTAL PTR HRS R13,
Unbilled Adjs R13,

US PRD Labor Costs R13,

US Service Labor Costs RI13,
CALC_DISC PCT R13,
CALC_GCM PCT R13,

CALC NCM PCT R13,



NULL AS CALC NET REV PER HOUR R13,
NULL AS CALC PARTNER LEVERAGE R13,
NULL AS CALC PRD CM PCT R13,

NULL AS CALC STAFFING INDEX R13,
NULL AS CALC USI PCT OF HOURS R13,
SUM (Admin Labor Cost),
SUM(Audit Claims Insurance Costs),
SUM (Direct Project Costs),

SUM(FSS Overhead),

SUM (Gross Client Margin),

SUM (Gross_Services),

SUM (Interest Charge),

SUM (Net Client Margin),

SUM (Net Revenues),

SUM (Net Service Revenues),

SUM (Other Revs),

SUM (Partner Labor Cost),

SUM (Partner PRD Labor Costs),

SUM (Partner Services Labor Costs),
SUM(PRD Client Margin),

SUM (PRD _Expense),

SUM (PRD Hours),

SUM (PRD_ Labor Cost),



SUM (PRD Labor pls Exp),

SUM (Prov_for Bad Debt),

SUM (R10 PRD Labor Costs),
SUM(R10 Service Labor Costs),
SUM (Service Hours),

SUM (Service Labor Cost),
SUM (Shared Overhead),

SUM (TOTAL HRS),

SUM (Total Overhead),

SUM (TOTAL PTR HRS),

SUM (Unbilled Adjs),
SUM(US PRD Labor Costs),
SUM (US_ Service Labor Costs),
SUM (CALC DISC PCT),

SUM (CALC GCM PCT),

SUM (CALC_NCM_PCT),

SUM (CALC_NET REV PER HOUR),
SUM (CALC_ PARTNER LEVERAGE),
SUM (CALC_PRD CM PCT),

SUM (CALC STAFFING INDEX),
SUM (CALC _USI_PCT_OF HOURS)

FROM " SYS BIC"."project/CV_ PROFIT"



WHERE WBS='some existing WBS' and FISCAL YEAR PERIOD
between '2012009' and '2013008"

GROUP BY WBS

UNION ALL

SELECT

SUM (SERVICE_HOURS R13),

SUM (SERVICE HOURS PR13),

SUM (SERVICE_HOURS R13 GROWTH),

SUM (SERVICE_HOURS R13 PCT GROWTH),
SUM (TOTAL HRS R13),

SUM (TOTAL HRS PR13),

SUM (TOTAL HRS R13 GROWTH),

SUM (TOTAL HRS R13 PCT GROWTH),

SUM (GROSS_SERVICES R13),

SUM (GROSS_SERVICES PR13),

SUM (GROSS SERVICES R13 GROWTH),
SUM (GROSS SERVICES R13 PCT GROWTH),
SUM (UNBILLED ADJS R13),

SUM (UNBILLED ADJS PR13),

SUM (UNBILLED ADJS R13 GROWTH),

SUM (UNBILLED ADJS R13 PCT GROWTH),

SUM (NET SERVICE REVENUES R13),



SUM (NET_SERVICE REVENUES PR13),

SUM (NET_SERVICE REVENUES R13 GROWTH),

SUM (NET_SERVICE REVENUES R13 PCT GROWTH),
SUM (OTHER REVS R13),

SUM (OTHER REVS_ PR13),

SUM (OTHER REVS R13 GROWTH),

SUM (OTHER REVS R13 PCT GROWTH) ,

SUM (NET_REVENUES R13),

SUM (NET_REVENUES_PR13),

SUM (NET_REVENUES R13 GROWTH),

SUM (NET_REVENUES R13 PCT GROWTH),

SUM (US_SERVICE LABOR COSTS R13),

SUM (US_SERVICE LABOR COSTS PR13),

SUM (US_SERVICE LABOR COSTS R13 GROWTH),
SUM (US_SERVICE LABOR COSTS R13 PCT GROWTH),
SUM (R10 SERVICE LABOR COSTS R13),

SUM (R10 SERVICE LABOR COSTS PR13),

SUM (R10 SERVICE LABOR COSTS R13 GROWTH),
SUM (R10 SERVICE LABOR COSTS R13 PCT GROWTH),
SUM (SERVICE LABOR COST R13),

SUM (SERVICE LABOR COST PR13),

SUM (SERVICE LABOR COST R13 GROWTH),

SUM (SERVICE LABOR COST R13 PCT GROWTH),



SUM (ADMIN LABOR COST R13),

SUM (ADMIN LABOR COST PR13),

SUM (ADMIN LABOR COST R13 GROWTH),

SUM (ADMIN LABOR COST R13 PCT GROWTH),
SUM (PROV_FOR_BAD DEBT R13),

SUM (PROV_FOR_BAD DEBT PR13),

SUM (PROV_FOR_BAD DEBT R13 GROWTH),

SUM (PROV_FOR_BAD DEBT R13 PCT GROWTH),
SUM (INTEREST CHARGE R13),

SUM (INTEREST CHARGE PR13),

SUM (INTEREST CHARGE R13 GROWTH),

SUM (INTEREST CHARGE R13 PCT GROWTH),
SUM (DIRECT PROJECT COSTS R13),

SUM (DIRECT PROJECT COSTS PR13),

SUM (DIRECT PROJECT COSTS R13 GROWTH),
SUM (DIRECT PROJECT COSTS R13 PCT GROWTH),
SUM (GROSS CLIENT MARGIN R13),

SUM (GROSS_ CLIENT MARGIN PR13),

SUM (GROSS CLIENT MARGIN R13 GROWTH),
SUM (GROSS CLIENT MARGIN R13 PCT GROWTH),
SUM (PRD_HOURS R13),

SUM (PRD HOURS PR13),

SUM (PRD_HOURS R13 GROWTH),



SUM (PRD_HOURS_R13 PCT GROWTH),

SUM (US_PRD_LABOR COSTS R13),

SUM (US_PRD_LABOR COSTS PR13),

SUM (US_PRD_LABOR COSTS R13 GROWTH),
SUM (US_PRD_LABOR COSTS R13 PCT GROWTH),
SUM (R10_ PRD LABOR COSTS R13),

SUM (R10_PRD LABOR COSTS PR13),

SUM (R10_PRD LABOR COSTS R13 GROWTH),
SUM (R10_PRD LABOR COSTS R13 PCT GROWTH),
SUM (PRD_LABOR COST R13),

SUM (PRD_LABOR COST PR13),

SUM (PRD_LABOR COST R13 GROWTH),

SUM (PRD_LABOR COST R13 PCT GROWTH),
SUM (PRD_EXPENSE R13),

SUM (PRD_EXPENSE PR13),

SUM (PRD_EXPENSE R13 GROWTH),

SUM (PRD_EXPENSE R13 PCT GROWTH),

SUM (PRD_LABOR PLS EXP R13),

SUM (PRD_LABOR PLS EXP PR13),

SUM (PRD_LABOR PLS EXP R13 GROWTH),

SUM (PRD_LABOR PLS EXP R13 PCT GROWTH),
SUM (PRD_CLIENT MARGIN R13),

SUM (PRD_CLIENT MARGIN PR13),



SUM (PRD CLIENT MARGIN R13 GROWTH),

SUM (PRD CLIENT MARGIN R13 PCT GROWTH),
SUM (FSS_OVERHEAD R13),

SUM (FSS_OVERHEAD PR13),

SUM (FSS OVERHEAD R13 GROWTH),

SUM (FSS OVERHEAD R13 PCT GROWTH),

SUM (SHARED OVERHEAD R13),

SUM (SHARED OVERHEAD PR13),

SUM (SHARED OVERHEAD R13 GROWTH),

SUM (SHARED OVERHEAD R13 PCT GROWTH),
SUM (Audit Claims Insurance Costs R13),
SUM (Audit Claims Insurance Costs PR13),
SUM (AUDIT CLAIMS INSURANCE R13 GROWTH),
SUM (AUDIT CLAIMS INSURANCE R13 PCT GROWTH),
SUM (TOTAL OVERHEAD R13),

SUM (TOTAL OVERHEAD PR13),

SUM (TOTAL OVERHEAD R13 GROWTH),

SUM (TOTAL OVERHEAD R13 PCT GROWTH),
SUM(NET CLIENT MARGIN R13),
SUM(NET CLIENT MARGIN PR13),

SUM(NET CLIENT MARGIN R13 GROWTH),
SUM(NET CLIENT MARGIN R13 PCT GROWTH),

SUM (PARTNER SERVICES LABOR COSTS R13),



SUM (PARTNER SERVICES LABOR COSTS PR13),

SUM (PARTNER SERVICES LABOR COSTS R13 GROWTH),
SUM (PARTNER SERVICES LABOR COSTS R13 PCT GROWTH),
SUM (PARTNER PRD LABOR COSTS R13),

SUM (PARTNER PRD LABOR COSTS PR13),

SUM (PARTNER PRD LABOR COSTS R13 GROWTH),

SUM (PARTNER PRD LABOR COSTS R13 PCT GROWTH),
SUM (PARTNER LABOR COST R13),

SUM (PARTNER LABOR COST PR13),

SUM (PARTNER LABOR_COST R13 GROWTH),

SUM (PARTNER LABOR_COST R13 PCT GROWTH),

SUM (TOTAL PTR HRS R13),

SUM (TOTAL PTR HRS PR13),

SUM (TOTAL PTR HRS R13 GROWTH),

SUM (TOTAL PTR HRS R13 PCT GROWTH),

SUM (CALC DISC PCT R13),

SUM (CALC DISC PCT PR13),

SUM (CALC DISC PCT R13 GROWTH),

SUM (CALC GCM PCT R13),

SUM (CALC GCM PCT PR13),

SUM (CALC GCM PCT R13 GROWTH),

SUM (CALC PRD CM PCT R13),

SUM (CALC_PRD CM PCT PR13),



SUM(CALC PRD CM PCT R13 GROWTH),

SUM (CALC_NCM PCT R13),

SUM (CALC NCM PCT PR13),

SUM (CALC NCM PCT R13 GROWTH),
SUM(CALC NET REV PER HOUR R13),
SUM(CALC NET REV PER HOUR PR13),
SUM(CALC NET REV PER HOUR R13 GROWTH),
SUM (CALC PARTNER LEVERAGE R13),

SUM (CALC PARTNER LEVERAGE PR13),

SUM (CALC PARTNER LEVERAGE R13 GROWTH),
SUM (CALC_STAFFING INDEX R13),

SUM (CALC_STAFFING INDEX PR13),

SUM (CALC_STAFFING INDEX R13 GROWTH),
SUM(CALC_USI_ PCT OF HOURS R13),
SUM(CALC_USI_ PCT OF HOURS PR13),
SUM(CALC_USI PCT OF HOURS R13 GROWTH)
FROM " SYS BIC"."project/CV_PROFIT R13"

WHERE WBS='some existing WBS' AND FISCAL YEAR='2014"' AND
FISCAL PERIOD='008"
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