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IHosicuuTeabHAA 3aNIHCKA

BrinonHenue cTyiIeHTaMu MPaKTHYECKUX padoT HAlpaBJIEHHO Ha:
- 0000meHne, CUCTEMAaTU3AIMIO, YIIIyOleHHe, 3aKperyIeHue IIONyYSHHBIX TEOPETHYECKUX
3HAHMU 110 KOHKPETHBIM TEMaM;
- (¢dopMHpOBaHHE YMEHHMH TNPUMEHATH IOJyYEHHBbIC 3HAHUS Ha MPAKTHKE W peau3aluio
CAUHCTBaA PIHTCJIJICKTyaJIbHOfI u HpaKTH‘-IeCKOfI JACATCIBHOCTH,
- Ppa3BUTHE WHTEIUICKTYaJbHBIX YMEHUH Yy OyIymMx CIEeIUaJiCTOB: aHAINTHYECKUX,
HPOEKTUPOBOYHBIX, KOHCTPYKTUBHBIX H JIP.;
- BBIPa0OTKY TPU DPELICHWH MOCTABJIECHHBIX 33/a4 TAaKUX HPO(PECCHOHAIBHBIX KayecTB, KaK
CaMOCTOATCIIBHOCTb, OTBETCTBCHHOCTb, TOYHOCTH, TBOPUCCKAA NHUIIUATHUBA.
B pesynbrate m3ydeHus ydeOHOW AMCHMIUIMHBI « MoAenMpoBaHHE M aHAIM3 MPOTPAMMHOTO
obecrieueHHs» 00yJaroIUiCs T0HKEHYMeTh.
-paboTaTh C MPOCKTHOW JOKYMEHTAITUECH;
- pa3paboOTaHHOM ¢ UCTIONB30BaHUEM I'PaUIECKUX S3BIKOB CIIeU(DUKAIIHIA;
- BBINOJHATH ONTHMHU3AIMIO HPOTPAMMHOTO KOJA C HCIIOJIB30BAHUEM CIIEHUATHN3HPOBAHHBIX
HPOTrPaMMHBIX CPEJICTB;
- HCIIOJIB30BaThb MCTOAbLI U TCXHOJOIMHU TCCTHPOBAHUA W PCBBIOMPOBAHUA KOJAAa U HpOGKTHOfI
JOKYMCHTAIlMH,
- IPUMEHSATH CTaHJAPTHBIE METPUKH 110 IPOrHO3MPOBAHHIO 3aTPaAT, CPOKOB M Ka4eCTBa.
B pe3ynbrate ocBoeHUs yueOHON AUCIUILTMHBI 00YYatoLUiics JOKEH 3HATh:
- 3aJ1a4¥ IJIAHUPOBAHUS U KOHTPOJISA Pa3BUTHS IIPOEKTA;
- IPUHIMUIIBI ITIOCTPOCHHUA CUCTCMBI }IGSITGHBHOCTeﬁ IMpOrpaMMHOTO IMPOCKTA,

- COBpCMCHHBIC CTAHAAPTHI KAYCCTBA IIPOIrPaAaMMHOI'0 IIPOAYKTA U MMPOLECCOB €TI0 obecrnieueHuUs.



IIpakTnyeckas padora Ne 1

Tema 1.1: Metoasl opranuzanmuu paboOThl B KOMaHae pa3paboTuukoB. CHCTEMbI
KOHTPOJISL BEPCUH.

1.CucTembl KOHTPOJISI BEPCHIA.

Henab:Hayuntbes onpenenars mopsiok paboThl C CUCTEMOH.

CpenctBa 00yueHMsI: TETpau AJis BBITIOJHEHHS MPAKTUYECKUX 3aHATUN, IHTepHeT-pecypcChl.

Cucrema ynpasienusi Bepcusmu (ot auri Version Control System, VCS wm
Revision Control System) — mnporpammaoe obecredenne st oOyerdeHust paboThl ¢
u3MeHstonencs napopmarueit. Cucrema ynpaBieHHsI BEpCHSIMH MTO3BOJISIET XPAHUTh HECKOIBKO
BEPCHI OJHOTO M TOTO € AOKYMEHTa, NMPH HEOOXOAMMOCTH BO3BpaIIaThbCci K Ooyiee paHHUM
BEPCHUSM, ONPEACTATH, KTO U KOTJa Ceall TO WM HHOE U3MEHEHHE, U MHOTOE JPYyToe.

Takue cuctembl Hambojee IIMPOKO HCIONB3YIOTCS NPH pa3pabOTKe MPOrpaMMHOIO
oOecrieyeHns Ui XpaHEHHUs HCXOAHBIX KOJOB paszpabaTsiBaeMoi mporpamMmbl. OHAKO OHHU
MOTYT C YCHEXOM NPHUMEHATHCSA U B JPYTHX 00JAacTsAX, B KOTOPBIX Ben€rcs padboTa ¢ OOIbIINM
KOJINYECTBOM HETPEPHIBHO M3MEHSIOIIUXCS JIEKTPOHHBIX JJOKYMEHTOB. B 4acTHOCTH, CHCTEMBI
ynpaeneHus Bepcusimu npumeHsitorcss B CAIIP, oObIYHO B cCOCTaBe CHCTEM YIPaBICHUS
naaabiMa 00 m3penuu (PDM). YmpaBnenwe BepcusiMH HCIONB3YETCS B HMHCTPYMEHTaX
koH(puryparmonnoro ynpasienus (Software Configuration Management Tools).

[Ipu pa3paboTke mHpPOrpaMMHOro OOECHEYEeHMs] PAHO WM MO3AHO IPUXOIAUTCS
BHOCHUTD CJIO’KHBIC HCIIPABICHUsI(M3MEHEHUS), B KOTOPBIX, C OOJBIION BEPOATHOCTHIO, MOTYT
conepkatbcs ommOKu. Ecim mpoekT - HeOONbIIOH, TO, OOBIYHO, JENAaeTCs €ro pe3epBHas
xorus. Ho 4To nmenath, €ciu BBl CONPOBOKAAETE OTPOMHBINA MPOEKT, COCTOALIMN U3 COTEH M
Jlake ThICSY (aitioB?

KommpoBarh Kaxplii pa3 BeChb NPOEKT, BPYUYHYIO ONMCHIBATH BEPCHIO - JIOJITO U
TPyAOeMKO. Majio Toro, 4To 3T0 OyJeT 3aHMMAaTh CIMIIKOM MHOTO MECTa Ha KECTKOM IHCKE,
TaK elle HEeMYAPEHO 3amyTaTbCs B BEPCHAX M HCIHOJIb30BATh, BMECTO COXPaHEHHOMH
MPABWJIbHOM BEpCHHU, IPOMEXKYTOUHYIO HEAOJENIaHHYI0 BEPCHUIO C Maccoil omuOoK. X0pollo,
€CJIM TIOTOM MOXKHO OBICTPO OTKAaTUTHCS Ha MPaBHJIBHYIO BEPCHIO, HO Be/b OBIBAIOT CIIydaw,
KOTJ]a, HABOJIS TIOPSIIOK B apXWBe, YAAISIOTCS €AMHCTBEHHO BEPHBIC KOIHU C TTOCICAHUMHU
HapabOTKaMH.

Bce 3TO 3HAa4YMTENBHO YCIIOXKHSETCS, KOT/Ia TMPOEKT BEAYT HECKOJIBKO YeNOBEK,
MHOTI'/Ia TEPPUTOPUANIBHO yJAIEHHBIX JAPYT OT JIpyra Ha COTHU U ThICAYM KUIOMETPOB. B aTOM
ciydae y KakIoro OyayT oOpa3oBBIBATHCS CBOM apXHMBBI BEPCHW, W HAYHETCS HACTOSIIUI
KOIIIMap COMPOBOXKJEHUS Pa3pabOTaHHOTO MPOrPaMMHOI0 00ecIeYeHNU .

EcrecTBeHHBIM ImyTeM, coOOMmECTBO pa3pabOTYMKOB TPHUILIO K BEIBOAY O
HEO0XOIMMOCTH CHELUAIN3UPOBAHHOTO MPOrPAMMHOI0 00€CTIeYeHH s, TO3BOJISAIOIIET0 TPOCTO
U HAQJEKHO COMPOBOXKIATh OOJIBIIME TPOTpaMMHBIE TPOEKTHl. M B CKOpOM BpeMeHU
HOSBUJIOCE MHOXECTBO Iporpamm Juis koHTpoissi Bepcuil (Git, CVS, Subversion, Bazaar,
Monotone, Aegis U ap.), TO3BOJSIONIUX YIOBICTBOPATH JIOOBIE, JTaXXe CamMble W30IIPEHHBIC
HOXKEJIaHHS.

OTH IPOTPaMMBI — CUCTEMBI KOHTPOJISL BEPCUI, TO3BOJISIOT:
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wechangad
uschangad meranged
u=hangad mcranged
uschanged uneharged
u=hangad mcranged
uschanged nchanged
u=hangad mcranged
uschanged uncharged
Bhigii dromn u=hangad ncharged ”
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1. CoxpansaTh Bce 3Tanbl pa3padoTku. BHecs U3MEHEHUs B OIMH WM HECKOJIBKO
¢aitioB npoekTa, IPOrpaMMUCT 3alKCHIBAET U3MEHEHUSI B PETO3UTOPUNA — XPAHWIHILE BCEX
BepcHUil U n3MeHeHuil npoekTa. CTOUT OTMETUTD, UTO COXPAHSETCSI HE BECh MPOEKT LIEITUKOM,
a, B IIeJIIX KOHOMHUHU MECTa U BPEMEHU COXpPAaHEHHUs HU3MEHEHUU (CepBep C perno3uTOpueM
MOXET OBITh yNAJEHHBIM, M, €CIHM MPOEKT - OYEHb OOJIBIIONW, TO TpeOyeTcs ITOCTATOYHO
OonbiIoe BpeMmsi IS Mepeiayd Bcex ero (hailioB MO CETH), B PEMO3UTOPUM J00aBISIOTCS
TOJILKO (paiiiibl, MpeTepreBIINe U3MEHEHHUS.

2. OOHoBJIsIeTCHA [0 MOCJeIHell BepcuM Pa3padOTAHHOIO NPOrPaMMHOI0
ob0ecnieyeHusi. Tak Kak, OOBIYHO, HaJa pa3pabOTKON IMPOEKTOB TPYIUTCS Iienas KoMaHJa
CHEIMAIIMCTOB, TO OHU MOCTOSIHHO JOOABJISIOT B PErO3UTOpUil n3MeHeHHble (aitibl. [loaTomy
OJIHOHM M3 OCHOBHBIX 3aJjauy CUCTEMbI KOHTPOJISI BEPCUI SIBIISETCS BO3MOYKHOCTb OTCIIEKUBATh
BCE OTH U3MEHEHUs M OBICTpO OOHOBIATH MMPOrPaMMHOE OOecreyeHre KIUEHTOB [0
aKTyaJbHON BEPCUM.

3. O0beaquHATH M3MeHeHHsl. YacTO HECKOJIBKO IPOrpaMMHUCTOB OJHOBPEMEHHO
U3MEHSIOT OJHU M Te Xe (ainpl. Ecin n3MeHeHus: He epeceKaroTcs, TO CUCTEMbI KOHTPOJIS
BEPCHI1 MO3BOJISIOT JIETKO U MTPOCTO 0ObETUHUTH STH U3MEHEHUS.

4. Pemath KoHGIMKTBI. ECiu HECKONBKO YENOBEK WM3MEHWJIM OJUH M TOT K€
y4acTOK KOJla, TO, aBTOMaTU4YeCKH, OOBEANHUTh TaKUE W3MEHEHHUS - HEBO3MOKHO. OOBIYHO,
CHCTEMBI KOHTPOJISI BEPCHU MPEIOCTABIAIOT cOO0W MHCTPYMEHTHI, MO3BOJISIONIAE BPYYHYIO
BHECTH HEOOXOJIMMbIE IIPABKU B TECT MPOrpaMM, 4TOObI OOBEAMHUTD KOH(PIUKTYIOIIUE YACTH
KOJa.

5. OtkaTbiBaThesl K NpeabAymuM BepcusiM. Eciu BeiOpaHHOe HampaBJieHHE B
Pa3BUTHH MPOEKTAa OKA3aJIOCh TYMUKOBBIM HIIM COJCPIKAIIUM OMIMOKH, TO CUCTEMBI KOHTPOJIS
BEpPCHIl TMO3BOJISIIOT BEPHYTH pa3paOOTaHHOE MPOrpaMMHOE oObOecriedeHrue K OJHON U3
nocjenHel pabodeld BEpCHH, IMPOCTO, CKONUPOBAB M3 PEMO3UTOPHUS HYKHYIO BEPCHIO
MPOrpaMMHOT0 obecrieueHue, o0 OTaeNbHbIE (ailiibl.

6. ConpoBoijaeHHe HECKOJbKHX HaNpaBJeHUl Ppa3BUTHS NPOrPaMMHOIO
ob0ecneuenusi. He Bcerna MOXHO cpa3y cOXpaHATh BHECEHHbIE M3MEHEHUS. YacTo MpUXoauTCs
JIOCTATOYHO JOJT0 pa3zpadaThiBaTh U OTJIAXKHUBATh OT/IEIbHBIC MPABKU MPEXKIE, YEM UX MOKHO
00BEIMHUTH C OCHOBHBIM INPOIpaMMHBIM oOOecredeHueM. B 3Tom ciydyae MHOTHE CHCTEMBbI
KOHTPOJISI BEpPCUH TO3BOJISIIOT OpPraHU30BBIBATH IMApAJJIENbHBIE BETKU 10 KOHTPOJIIO
HECKOJIbKUX HAaIPaBJICHUN pa3BUTHs MPOTrPaMMHOIO obecreueHus, ObICTPO MEpeKITYaThCs
MEXJly HUMH, a 3aTeM O0bEINHATh UX B €UHOE 1IEJI0E.

Kpome 3T0r0, cuctemMbl KOHTpOJIs Bepcuil o0sanaoT yaoO0HbIM HHTepdeiicoM s
OBICTPOrO M MPOCTOTO BBHIMOJIHEHUS IEPEUNCIIEHHBIX BbIIIE AEMCTBUIM M HAJEKHOTO KOHTPOJIS
Bepcuil pazpabaThIBa€MOro IPOrPaMMHOTO 00ecieueHHs.

Kaxnoi1 cucreme KOHTpOJIsl BEpCUM MPUCYILE CBOU JOCTOMHCTBA U HEJOCTATKH, HO,
B 001I1eM, BCE OHM OCHOBBIBAIOTCSI HA OJHOM M TOM € NMPUHIIMIIE: PETUCTPAIIMM U3MEHEHUH B
IPOrPaMMHOM KOJIE U COXpaHEHHE Ka)KIOro HOBOIO OOHAapy>KEHHOTO HM3MEHEHHsI B HOBOU
BEPCUH, K KOTOPOH MOXHO BEpPHYTHCS B JIFOOOH MOMEHT BPEMEHHU.
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HecmoTpss Ha enuHblii npuHOMI paOOThI, CUCTEMbl KOHTpPOJII BEPCUH MOYKHO
pa3fennuTh Ha JB€ TIpPyHmbl. OJTO - IEHTPAIU30BAHHBIE CHCTEMbI KOHTpOJIS BEpCUN U
pacripesielieHHble. Y HUX MHOI'O O0ILEero, HO €CTh U NPUHIUIHAIbHbBIC OTINYHUS.

LentpanuzoBanusie cuctemsl, Takue kak CVS u Subversion, UIsi COXpaHEHHUsT BCEX
pabouux (aioB KOHTPOIMPYEMOrO MPOEKTAa MCIOJb3YyEeT PEHNO3UTOpPUI, pa3MEIIEHHBbIH Ha
OTJEIILHOM CEpPBEpE.

B sTOoM cimywae muis paboThl C CHCTEMON KOHTpPOJIS BEpPCUM KaXKIbl YYaCTHUK
[IPOEKTa CHayajla CKauMBaeT C CEpBEpa MOCIEIHIO BEPCHUIO IPOrPAMMHOIO MPOyKTa, BHOCUT
B HEE€ CBOM M3MEHEHHS U 3arpykaeT Ha cepBep NOJy4yeHHbIH pe3ynbraT. Ilpm stom pabora
BEJIETCSI C IOCJIEAHEN BepcHel MpPOrpaMMHOrO IPOAYKTa, a, €CIM HEOOXOJUMO BEPHYTHCS K
OJTHOW M3 HpebIIyLUIMX Bepcuil pa3pabOTKH, YTO ObIBAe€T JOCTATOYHO YacTO, HPUXOTUTCS
KaX/IbIi pa3 3ampainBaTh CEpBEp U CKaYMBaTh HEOOXOIUMYIO BEPCHIO.

ITocne BHeceHUs BceX KOPPEKTUPOBOK B CKAaUEHHYIO BEPCHIO, OHA 3aJIMBAETCS Ha
cepBep, B KauyecTBE IIOCIEAHENW BepcuHM pas3padaTbiBaeMoro mnpoaykra. Ilpu 3tom, ckopee
BCEro, MPUAETCS pellaTb MHOXXECTBO KOH(IMKTOB, YTO OBIBAET OUYEHb CIIOXKHBIM, TaK Kak
OTKaT Ha IPEJBIIYIIYyI0 BEPCUI0 MOXKET 3aTPOHYTh OOJIBLIOE KOJUYECTBO YK€ COXPAHEHHBIX
W3MEHEHUH.

Capsep ¢ UEHTPANGHEIM
PEMOIATORMEM arpyasa NoKanksHisis
HIMEHEHHA

B N —

CpaBHEHHA NOKANBHBIX DEHHbIX C
UEHTRAENEHEIM DEMOIWTODMEM

FArpYIKA MIMEHEHIA K3
L TRANLHGTD BENOIUTORHMA

Pafiouan crasums Nel Paficqan cTanuun Na2, Pafioqan cratuma Mo N,
Oannbie paspabaTsiBaemor DakHbie paspaBaTLBasMoro Hanssie pazpabaToiBasmors
npoaxTa npoexTa npoakTa
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B pacnpenenenHsix cucremax, Takux Kak Git, Korja Mojib30BaTeNd 3arpy’karoT
JIAaHHBIE U3 PEIO3UTOPUs CEPBEPA, CKAUMBAIOTCS BCE COXPAHEHHBIE MU3MEHEHUs, a HE TOJIBKO
NOCJIEeTHASL Bepcusi. ECTECTBEHHO, KAl pa3 CKAauYMBaTh BECh PEIO3UTOPHUI HE HYKXHO, TaK
KAaK JIOCTaTOYHO CKOIIMPOBATb TOJIBKO TE€ HU3MEHEHMs, KOTOPBIX HET B JIOKAJIBHOM IIPOEKTE
nosib3oBarens. Jlaxxe, HECMOTpsL Ha 3TO, ONEpaly KOMMPOBAHMS JAHHBIX M3 PEHNO3UTOPHS
MOTYT OBITH JOCTaTOYHO JOJTUMH, HO 3TO C JIMXBOM OKyHaercs MNpH JajbHeilem
WCITOJIb30BAaHNH PACIPENEIEHHON CUCTEMBI KOHTPOJISI BEPCHIA.

ITo cytu, ucnomnab3ys pacupeneacHHbIE CUCTEMbI KOHTPOJISA, KaKbIM I10Jb30BaTEIb
MMEET CBOM JIMYHBIA PEMO3UTOPUM, B KOTOPBIA OH JIOKAJIBHO COXPAaHSAET BCE CBOW U3MEHEHMUS.
[Ipy HeoOXOAMMOCTH CO3AAaeT MapauieibHble BETKM KOHTPOJS BEpCHHM  MPOEKTa,



OTCJIS)KMBAIOIINE CJIOKHBIE M3MEHEHMS, KOTOPbIE IOKA YTO HENb3sl COXPaHATh B OCHOBHOM
BepCHH pa3pabaThIBa€MOro MPOEKTA.
B m11000if MOMEHT OTKAaTUTHCS Ha HY)KHYIO BEPCHIO MPOEKTa, MEPEKITIOUUTHCS
MeX/1y BETKaMu WIH 00bEAUHUTDh HECKOIBKO MapalljIeIbHBIX BETOK B €AMHYIO, COJIEPKAILYIO
BCE BHECEHHBIE M3MeHeHus. Bee 3To nenaercs 6e3 oOpamieHns K OCHOBHOMY CepBepy.
3arpy3ka U3MEHEHUN B OCHOBHOM PEMO3UTOpUN OylIeT MPOU3BOIUTHCS, KOTJIa BCE
OHH OTJIAXKEHBI U N30aBJICHBI OT OLITHOOK.
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MpHHUMN paboThl BEUEeHTPaNnH30BAHHONH CHCTEMBI KOHTPONA BepCHil

[Ipn >TOM MOXET MOKa3aTbCs, YTO MCIOJIb30BAHUE PACIPENEICHHBIX CHCTEM -
3aTPYJIHUTEIIBHO B MPOEKTaX, TPEOYIOUIMX >KECTKOrOo IEHTPAIU30BAHHOIO YIIPABJICHMUS.
Opnako, 3170 - He Tak. Hannune y KakIoro nojb30BaTeNs CBOETO PENO3UTOPUS CO BCEMHU
W3MEHEHUSMH, HE OTMEHSET Ba)XHOCTh OCHOBHOI'O PEMO3UTOpUA. ITO MPOCTO JAAeT
BO3MOKHOCTh I10JIb30BaTeNsiM Oojiee TMOKO paboTaTh € MPOrpaMMHBIM MPOIYKTOM, YTO
YCKOPSIET U YIPOIIAeT pa3padoTKy.

CTOUT OTMETHUTH, YTO HA3HAYEHHUE CUCTEMBI KOHTPOJII BEPCUI HE OIPaHUYMBAETCS
COIPOBOXACHUEM pa3pabOTKU MPOTrPaMMHBIX IMPOAYKTOB. VX MOKHO MCNOIB30BaTh U JIf
BEJEHUS JOKYMEHTAllMW, U AJI YIPABJIEHUS IMOYTOM, M IS CUHXPOHM3ALMM JAHHBIX HA
HECKOJIbKUX KOMITbIOTEpax B CETH, U JJI1 MHOTUX JIPYTHX 3a]1a4.

Ha naHHBII MOMEHT CHCTEMBI KOHTPOJISI BEpCUil Bce Oojiee MPOYHO BXOJAT B MHP
BBICOKHMX TE€XHOJIOTHM, U yXke ceiiuac 0e3 HUX He MbICIIMMa pa3padoTKa Cepbe3HbIX TPOEKTOB

KoHTpoJibHbBIE BONIPOCHI:
1.Yto Takoe cuctemsl yrpaBiIeHHs BEpCUIMU?
2. Y10 no3BOJISAIOT CUCTEMBI KOHTPOJISI BEPCU?

IIpakTyeckoe 3ansaTHe Ne 2
Tema 1.1:Metonsl opranu3anuu padoTsl B KOMaHAe pa3paboTunkoB. CHcTeMbl KOHTPOJIS
BEpCUHL.
2.27eMeHThl KOHTPOJIsI BEPCUH.
Hean: Hayuntbcs onpenensaTs CTpyKTYPy KOHTPOJISI BEPCHM.
CpeacrBa 00y4yeHusi: TE€Tpaau Ui BBINOJHEHUS NPAKTUYECKMX 3aHATHM, MHTEpHET-

PECypCHI.
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Yarie Bcero B Ka4eCTBE 3JIEMEHTOB AJIs1 KOHTPOJISI BEPCUI BBICTYNAIOT:

s (haiiser;

S TUPEKTOPHUU;

s hard - u softlinks.

BHyTpu cucteMbl KOHTPOJS CaMHU 3JIEMEHTHI MOTYT pa3MeIIaTbCs MO-PasHOMY - 3TO
3aBucHuT OT apxuTekTypsl CKB. Ilonb3oBarento BaKHO JUIIb 3HATh, YTO 3JEMEHT IIOMEIIAETCS
BHYTPH XpaHWIUIIA U paboTa ¢ HUM HJET C TOMOIIbI0 KOMaH[ BEIOPAHHOTO MHCTPYMEHTApUSs.
Kak yxe ObuI0 CKa3aHO, CUCTEMBI KOHTPOJISL TOJDKHBI IPEJOCTABIIATE CTPYKTYPHI ISl XpaHEHUS
Bepcuii. CaMbIM pacipoOCTpaHEHHBIM IMPEICTaBICHUEM MOJA0O0HON CTPYKTYpHI SIBISETCS AEPEBO
Bepcuid. DTO Takas OpraHW3alMsl BEpCUU 3JEMEHTa, MPU KOTOPOW Ha OCHOBE JII000H Bepcuu
3J7IeMeHTa KOHPUTYypaluu MOKET ObITh CO3/JaHO HECKOJIBKO HAaOOpOB MOCIEI0BATEIbHOCTEH €ro
Bepcuid. Ilpu 3TOM oOTHEenbHBI HAOOpP BEPCH, MPOUCXOIANIMN M3 MPOU3BOJBHOW BEpPCHH,
Ha3bIBaeTCs BETKOU. 1 MOCKONBKY BETKA COACPKHUT BEPCHH, TO KaXKAasl U3 BEPCHI MOKET ObITh
VCTOYHUKOM JIJISl CO3/1aHusl APYTUX BETOK.

Tunosble npuMepsl BETOK TAKOBBI:

KOHTPOJIb BEPCUS IPOIPAMMHBINA IPOJYKT

S BETKa JJIs 3alpoca Ha U3MEHEHMs - 3aBOJUTCA JUIsl BEPCUM, CO3JaBacMbIX B XOJ€
paboTsl 1o 3ampocy Ha u3MeHenue ("'aesenomnepckas', win "cuapHas’, BeTKa);

S MHTETpallMOHHAas BETKa - CIYKUT MPOMEXKYTOYHBIM XpaHWIUIIEM Ui Ipolecca
CTaOMIM3aLNH;

S penu3Has BeTKa - JUIS BBIKJIAJbIBAHUS BEPCUH MPH CTa0MIM3AIMH KOHPUTypauuu (CM.
COOTBETCTBYIOIIUNA pa3feN MepBOW YacTu cTarbhu). Kakue-To Bepcuu Ha BETKE MOTYT OBITh B
JanbHENeM 00bsBICHBI YacThi0 0a30BOI KOH(UTYpAIUY;

s ornanouHasa ("geOaxHas") BeTka - JUIsl KpPAaTKOBPEMEHHOI'O XpaHEHUsI BEpCHUil, B
OCHOBHOM, JUIS LI€JI€H MPOBEPKU KaKUX-IMOO peleHui.
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Pucynoxk 1 - JlepeBo Bepcuii anementa element. ¢

Ha pucynke 1 n3obpaxeH mpumep aepeBa Bepcuil. Y ¢aiina element. ¢ cosznmana
penu3Has BeTka release 1. X, KyJa CKJIaZbIBAIOTCS CTa0MIIN3UPOBAHHBIE BEPCUU 3TOTO JIEMEHTa
(1-5). Ans coxpaHeHHs ACNBTHI 0 KaKAOMY 3alpocy Ha U3MEHEHHsI 3aBOJIUTCS OT/ACIbHAs BETKa



CO cmenuagbHBIM  ¢opmMaroM HMEHH. B Hamem ciydae ¢opmar HMMEeT  BHI
rec<HOMEp 3amucu> <uMs_IOJb30BaTENs™>, TIe HOMEP 3anucH - 3To ID 3anpoca Ha U3MEHEeHHE
B cUCTeMe OTclexuBaHus. 11 oObeIMHEHUs JENbThl OT pa3HbIX pa3pabOTUMKOB CO3AAIOTCA
UHTETPallMOHHbIE BETKM C Ha3BaHMAMHU BHJAa int <uMs_nojb3oBaresr™ <cypduxc>, rue
cy(duxc xpaHUT onucaHHe MHTErpalMi WIM HOMEp cTabminu3upyeMoil koHpurypamuu. Takxke
MOXXHO YBHJETb BETKY IS OTJIQAKH, dalle BCEro OHM HMEHyoTcs Kak dbg <ums
IIOJIB30BATENSA™> <IPOU3BOJIBHBI KOMMEHTApHil™> - Ha HEE BBIKIAIBIBAIOTCA IIPOBEPOYHBIC
BAPUAHTHI U3MECHEHUN.

Kaxp1if IpoeKT MOKET UMETh CBOU CIIOCOOBI CO3JJaHUS M UMEHOBAaHUS BETOK, OJTHAKO
OCHOBHBIC M3 HUX ObUIM IEpedMcieHbl Bbllle. /lepeBo BepcHil pacTeT U IUPUTCS, U PaHO WU
IO3/IHO Ha/l0 pe3yibTaThl paboThl 00beauHATh. Hampumep, pa3paOoTuuKk OTpacTH]l BETKY Y
OJIHOTO U3 3JIEMEHTOB JUIsl pabOThI HaJ 3alIpocoM Ha U3MeHeHue. Ha He€ OH MOoJI0KHIT HECKOJIBKO
BEpCUl, M TOCIEIHsS SBISAETCS TOM, KOTOpas COAEPKUT OTIAKCHHBI M MPOTECTUPOBAHHBIN
Koj. B TO e Bpems ecTh penu3Has BETKa, IJIe JeKaT BEPCUH, BHIITYCKaeMbIe B paMKax 0a30BBIX
KOH(HUTypauii ¥ CTaOMIBHBIX pean30B. HE00X0MMMO COeMHUTD Pe3yIbTaThI.

JInst 3TOro uCnonabp3yercss MEXaHu3M CIUSHUS Bepcuil. Kak nmpaBuio, oH moapa3zyMeBaeT
CO3/1aHNE HOBOW BEPCUH 3JIEMEHTA, /Ul KOTOPOI B KaUeCTBE OCHOBHI OepeTcsi 6a30Bast BEpCHs Ha
BbIOpaHHOW BeTKe (0a3a), U K HEH NPUMEHSIOTCS HU3MEHEHMs], COJeprKalluecs B BBIOpPaHHOM
CTOpPOHHEH Bepcuu (MCTOYHHKE). B aHIJIOA3BIYHBIX MCTOYHMKAX MCIOJB3YEeTCS TEPMUH merge
("mEpx"). BeTka ¢ Bepcuel-MCTOUHUKOM MOXKET ObITh OTpallleHa KaK OT BEpCUM-UCTOYHMKA, TaK
u oT ero Oosee panHux mnpeakoB. CymiectBytomue CKB 1no3BONSIOT JenaTh CIUSHUE Kak
BPYUHYI0, TaKk U aBTOMaTHuyecku. [Ipuuem BTOpoil criocod sBiseTcs OCHOBHBIM. PydyHoe ciusinue
3anpaniuBaeTcs JUIb B CIy4yae KOH(IUKTOB.

KoH(UKTH cnusiHAS BOZHUKAIOT B CIy4ae, €CIIM B 000MX BEPCHAX DIIEMEHTA MEHSETCS
OIIMH M TOT e (parMeHT. Takas cUTyalusi BOSHHKAET KOTAA IMPEIOK BEPCHUH-MCTOYHUKA HE
ABJIIETCS. BEPCHEH, OT KOTOpOM OyJeT pacTUThCS HOBasi Bepcus. TUNUYHBIM IPUMEPOM TaKOI'O
KOH(JIMKTAa MOXET CIYXHUTh MCTOpUS M3MeHeHui (revision history), kotopas nobasiseTcs B
Hauvano ¢ailla MCXOIHUKOB, YTOOBl B KaKJOW BEPCHUM MOXKHO OBLIO cpa3y BHJIETb, KTO
MOCJIETHUM MEHSJI M 4To OBbLIO chenaHo. B ciydae ciusHus Bepcuid, OTpallleHHBIX OT Pa3HbBIX
UCTOYHUKOB, 3Ta CTPOYKAa TOYHO OYZIET BBI3bIBATh KOH(DIMKT, M peIIaeTcsl OH JIUIIb BCTaBKOM
o0eux crpoyek B ucroputo. Korma Bo3HuKaeT Oosee CIOXKHBIA Cilydaid - pa3pabOT4YMK MK
HKCIEPT B 3aTPOHYTOM KOJI€ JIOJIKEH BHUMATEJIbHO BPYUHYIO POU3BECTH HYKHbIE U3MEHEHHUS.

K Bompocy 00 o0mux npeakax U O CIWSHUM HM3MEHEHMM: KpOMe pY4YHOro H
ABTOMAaTUYECKOT0,  CIUSHUE  MOXET  ObITh  NPOM3BEACHO  JABYXIO3UIIMOHHBIM U
TPEXTO3ULMOHHBIM  CIIOCOOOM.  JIBYXMO3ULMOHHOE  CIUSHUE TMPOU3BOJUTCA  MPOCTHIM
CpaBHEHHEM [JBYX BEpCUH M CIOKEHHEM HUX JeNbThl (Pa3HHUIIBI MEXAY BEPCUSMH 3JIEMEHTA).
Anroput™m pabotaer no npuHuuny diffa umm npuOmkeHHO K HeMy: B3SThb JENbTYy U
BCTaBHUTb/yAaJIUTh/U3MEHUTH HYKHBIE CTPOKH.

Tpexmo3unMoHHoe cilusHUEe YyduThiBaeT "oOmero mnpeaka" oOeux Bepcuid u
BBICUMTBIBAET AENBTY MCXOJS M3 UCTOPUM MU3MEHEHUS 3JIEMEHTa B COOTBETCTBYIOIIMX BETKaXx.
CoOOTBETCTBEHHO, NPU BO3HUKHOBEHUM KOH(JIMKTA CIMSHHUS pPa3pabOTUMKy Mpenajaraercs 3
BEpPCHM 3JIEMEHTa - OOLIMH MpeloK M 2 BapuaHTa, YTO C 3TUM IPEAKOM CTajo C TeUYEHUEM
BPEMEHM U W3MEHEHUH. Takoi MOAXO0J MOMOraeT OLIEHUTh CTENEeHb M Ba)XXHOCTh JEIbThl Ha
00enx BeTKax M MPUHAThH pelIeHHe 0 HEOOXOIUMOCTH MHTETrpaluu KOH(QIMKTHOTO KyCKa 4acTo
Jake 0e3 yuacTHst aBTOPOB M3MEHEHHH.



[Tocne Toro xak ciIusiHHE MPOBENEHO, WH(pOpMAIs 0 HEM JODKHA OBITH COXpaHEHa,
€CJIM 3TO BO3MOXKHO. Kak mpaBmiio, 60a61muHCTBO 3penblx VCS UMEIOT BO3MOXKHOCTh COXPAaHUTh
"cTpenku ciusHHS" - MeTauH(pOpMalUio O TOM, OTKYJa, KyJla M B KaKOM MOMEHT BPEMEHH
CIIMBAJIMCh U3MEHEHMS U KTO 3TO JeJall.

OcHOBHas uaesi CUCTEM KOHTPOJISL BEPCUH - 3alIOMUHATh BCE BHECEHHbIE U3MEHEHUs, a
TaK ’k€ KOMMEHTapHH I0JIb30BaTelel, UX BHOCUBIIMX. [locie 3TOro cTaHOBUTCS MOHSATHO KTO
KOI'Zla M 4TO MEHsUI, 3a4eM M noueMy. M, yTo HEMaOBa)kKHO, BCE 3TH U3MEHEHUS MOXHO IIOTOM
OTKAaTUTh Ha JIF000W MOMEHT BpeMmeHu. Hy 1, MOMHUMO BCEro 3TOro, CUCTEMY KOHTpPOJISI BEpCUit
MOJKHO €I1I€ I0IIOJHUTEJIBHO PACHIMPUTD PA3INYHBIMU IUIArMHAMM.

Camble M3BECTHBIE CUCTEMblI KOHTPOJISI BEPCUI, KOTOPBIE YaIlEe BCErO YIOMHUHAKOTCS -
CVS, Subversion, Git, Mercurial, Bazaar u Monotone.

Bce atu cuctembl 00beUHSIET TO, UTO ATO CUCTEMBI C OJHUM, BBIJICJICHHBIM CEPBEPOM,
Ha KOTOPOM M HaXOJUTCS PEHO3UTOPUNA C KOJOM.

KoHnTpoJsbHbIE BONIPOCHI:
1. Tunossle mpuMephl BETOK?
2. Tlpw4yrHBI BOBHUKHOBEHUS KOH(JIUKTOB CITHSIHHS?

IpakTuyeckoe 3ansaTue Ne 3
Tema 1.2: Ilenu, 3amaum, dTanmbl U 0OBEKTH peBbIOMpoOBaHUsA. IlnaHupoBaHme
PEBBIOMPOBAHUS.
Hean: HayunThcs onpeaensTh 3a/1a4u U 3Talbl PEeBLIOUPOBAHUSI.
CpeacrBa 0o0yueHUsi: TETpaau IS BBIMOJHEHUS MPAKTUYECKUX 3aHATHH, WHTEepHeT-

pecypcesl.

TeopeTnyeckas 4acTh.

PeBbronpoBanue (MHCIIEKIINS ) TPOTPaMMHOTO KOJIa.

Nucnexkuusa koga (Code review) — cucreMaTMuecKMil W TIEPUOJUYCCKUN aHAIHU3
MPOrpaMMHOTO KOJa, HAampaBlIeHHBIH Ha TOUCK HEOOHapY)KEHHBIX Ha paHHUX CTaAUIX
pa3paboOTKU MPOTPaMMHOTO MPOAYKTa OIMMOOK, a TaKkKe, Ha BBISBICHHE HEKAYECTBEHHBIX
APXUTEKTYPHBIX PEUICHUN U KPUTHUECKUX MECT B IPOrpaMMe.

3anaum U HeM NpoBeaeHuss (POPMATILHBIX HHCTIEKIUH.

He Bcerma Bo3MOXHa pa3paboTKa aBTOMATMYECKUX WM XOTS OBl  4YETKO
(dhopMaI30BaHHBIX PYYHBIX TECTOB JJIsI MPOBEPKH (DYHKIIMOHATBHOCTH MPOTPAMMHOMN CHCTEMBI.
B HEKOTOpBIX CiydasX BBIIOJIHEHUE TECTUPYEMOIO MPOTrPAaMMHOIO KOJAa HEBO3MOXKHO B
YCJIOBHUSX, CO3/1aBa€MbIX TECTOBBIM OKpYXEHHEM. Takas CHTyalusi BO3MOKHAa BO BCTPOEHHBIX
CUCTEeMaXx, €CJIM MPOTPaMMHBIN KOJI TIpeIHa3HaueH AJi1 00paOOTKH UCKIIOUYUTEIHHBIX CUTYaIUH,
CO3/1aBaeMbIX TOJIBKO Ha pealbHOM 000pyA0BaHUE.

B Tex cnydasx, korma Bepuduumpyercs HE MNPOrPaMMHBIM KOJA, a MpPOeKTHas
JIOKYMEHTAllUsI HAa CUCTEMY, KOTOPYIO HENb3sl "BBINOJHUTH" WA CO3/JaTh JJISI HEE OTHAEIIbHBIE
TECTOBBIE TIPUMEpPHI, TaKkKe OOBIYHO MPHOETar0T K METOAY OKCIEPTHBIX HCCIeI0BaHUMN
MPOTPAMMHOT0 KOJIa WJIM IOKYMEHTAIIMU HAa KOPPEKTHOCTh UJIN HEMMPOTUBOPEUYUBOCTD.

Takue »5KCIEpTHBIE UCCIEIOBAHUS HA3bIBAIOT MHCHEKUUAMH WJIM IPOCMOTPaMH.
Cy1ecTByeT /IBa THIA HHCHIEKINH - HepopManbHbie U (popMaTbHBIE.

[Tpu HEpopMaTbHON MHCTIEKITUN aBTOP HEKOTOPOTO JOKYMEHTA WM YaCTH MPOTPaMMHON
CHCTEMBI TMEPENAECT €ro 3KCHEpTy, a TOT, O3HAKOMHBIIWCH C JIOKYMEHTOM, MEPEAAET aBTOPY
CIIUCOK 3aMeuaHuii, KOTopbie TOT uchpaisieT. Cam (akT mMpoBeIeHHUS UHCIEKIIUN U 3aMEeYaHUs
HUTJIE OTACJIBHO HE COXPAHSIIOTCS, COCTOSHUE WCIPABICHUN IO 3aMEYaHUSM TAaK)Ke HHUIIE HE
OTCJIEKUBAETCS.
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dopmManbHas WHCHIEKIMS SBSIETCS UYETKO YHPaBIsieMbIM IPOLIECCOM, CTPYKTypa
KOTOPOTO OOBIYHO YETKO ONPENENsSeTCS COOTBETCTBYIOUIMM CTaHIAPTOM IPOEKTA. Takum
o0Opa3oMm, Bce ¢opMalbHble WHCHEKIMM HMMEIOT OJWHAKOBYIO CTPYKTYPY M OJMHAKOBBIC
BBIXO/IHBIE JIOKYMEHTBI, KOTOPBIE 3aTEM HCIIOJIB3YIOTCS TIPH pa3paboTKe.

@akr Hayana (HOpPMAIBHOM HMHCIEKUUH YETKO (UKCUpyeTrcs B oO0med 0a3ze JaHHBIX
npoekrta. Taxke GUKCHPYIOTCS JOKYMEHTBI, ITOJIBEpraeMble MHCIIEKIINH, U CIIMCKU 3aMEYaHUH,
OTCJICKUBAIOTCS BHECCHHBIE 110 3aMEYaHUAM U3MEHEHUS. DTHM (hopMasibHasi HHCIIEKLUS TTOX0XKa
Ha aBTOMATH3UPOBAHHOE TECTUPOBAHUE: CIIUCKU 3aMEUaHUH MMEIOT MHOTO OOILIETO C OTYETaMH
O BBITIOJIHEHUH TECTOBBIX IIPUMEPOB.

B xone ¢popmanbHON MHCTIEKIINH TPYIIION CIICIUAINCTOB OCYIIECTBISCTCS HE3aBUCHMAs
IOPOBEpPKA  COOTBETCTBUS ~ MHCHEKTHPYEMBIX  JIOKYMEHTOB  HCXOJIHBIM  JIOKyMEHTaM.
Hes3aBucuMOCTh NMpOBEpKH 00ECIIEYMBACTCS TEM, YTO OHA OCYIIECTBISETCS WHCIIEKTOPAMHM, HE
Y4acTBOBABUIMMHU B Pa3pabOTKE MHCIEKTHPYEMOTO JOKYMEHTA.

Bxomamu nponiecca gpopMaibHON MHCIIEKIUH SIBIISIFOTCS. MHCTIEKTUPYEMBIE JOKYMEHTHI U

HCXOAHBIC HOOKYMCHTBHI, a BbIXOAAMH - MATCPpHUAJIbI MHCICKIHWHU, BKIHOYAOMKUC CIIMCOK
O6Hapy}KeHHBIX HECOOTBETCTBUH U pEeIICHUE 00 HU3MEHEHHH cTaTyCa HHCICKTHUPYEMBIX
JOKYMCHTOB.

Oransl HopManbHON HHCIEKIIUU U POJIU €€ YYACTHUKOB

[Mpomecc  popmanbHON WHCHEKIMHM COCTOMT W3 IATH  $a3: WHUIHAIU3ANNS,
IUTAaHUPOBAHKE, MOATOTOBKA (PKCIEpPTH3a), OO0CYXkKIACHHE, 3aBeplIieHHe. B HEKOTOPBIX ciydasx
MOJAFOTOBKY U 00CYX/I€HUE 1L1eJeco00pa3Ho paccMaTpUBaTh HE KaK MOCIEI0BaTEIbHbIE ATAlbl, a
KaK MapajuieJbHble NOANpolecChl. B 4YacTHOCTH, Takas CUTyalusi MOXKET CIOXUThCA IpU
UCIIOJIb30BAHUN  aBTOMATH3WPOBAHHON CHUCTEMBI IOJJEPKKH TPOBEACHHUS  (HOPMATBHBIX
HHCIIEKIIUH.

[Iponienypa ¢opmanbHOW HMHCHEKIMH TPOEKTa JODKHA TOYHO OIMCHIBATH MOPSIOK
npoBeJeHU (OPMAbHBIX MHCIEKIUN B JAHHOM MPOEKTE.

[Tocne ycTpaneHuss OOHApPYXEHHBIX B X0J¢ (OPMAIbHOW HMHCHEKIIMH HECOOTBETCTBUH
npouecc (HopMaabHOM HMHCIEKIMHM TOBTOPSETCA, BO3MOXKHO, B JAPYro ¢opmMe U ¢ JIpyrum
cOoCTaBOM y4acTHUKOB. Ilpomemypa ¢opmanbHOW HMHCHEKIMH JOJDKHA pErJIaMEHTHPOBATh
BO3MOJXKHBIE ()OPMBI TTPOBEICHUSI TOBTOPHON MHCIIEKIIMU B 3aBUCUMOCTH OT 00BheMa U XapakTepa
W3MEHEHUH, BHECEHHBIX B O0OBEKT HHcHeKIuH. Kak mnpaBuiio, aomyckaercs YIpoOLIEeHUE
mpolecca MOBTOPHOM HMHCIEKIMH (TIPOBEACHUE WHCIEKIUHA OJHUM WHCIEKTOPOM, OTCYTCTBHE
da3pl 0OCYXKJEHHUsI) TPH BHECEHHMH B OOBEKT HHCIEKIIMH HE3HAYUTEIbHBIX W3MEHEHUN
OTHOCHUTEJIBHO paHEE MHCIIEKTUPOBABILIEHCS BEPCHH.

Nuauuuanusanus

PykoBoauTenp MpoekTa WIM €ro 3aMecTUTENh 3ampaiiuBaeT W3 0a3bl, XpaHsSIIeH Bce
JaHHbIE TPOEKTa (HampuMep, U3 CUCTEMbI KOH(PUTYpPAIIMOHHOTO YIIPABJIEHHUS), CHUCOK OOBEKTOB,
TOTOBBIX K WHCIEKIMU, BBIOMpaeT OOBEKT WMHCIEKIMH, 3aTeéM Ha3HayaeT YYaCTHUKOB
(dbopManbHON MHCHIEKIUU: aBTOPa, BEYILEro U OJHOTO MJIM HECKOJIBKUX MHCIIEKTOPOB.

Benyumii Takke MOXET BBINOJIHATH pPOJb HWHCIEKTOPA; OCTaJbHbIE YYaCTHUKHU
BBITOJHSIOT TOJBKO OJIHY pouib. Ha poss Beayliero nin HHCIEKTOpa He I0IyCcKaeTcs Ha3HauaTh
COTPYJIHUKOB, YYaCTBOBABIIIUX B pa3pab0TKe 00bEKTa HHCIIEKIUH.

B ponu aBTOpa BeICTyIaeT OJUH U3 pa3pabOTIMKOB OOBEKTAa WHCIICKIIUH, HO BO3MOKHBI
CUTyallld, KOTJa pa3padOTYMK HEAOCTYNEH - HalmpuMep, MEePEeBEACH B JPYroil MPOEKT WU
HaXoOAWTCsl B OTMycke. Torga Ha pojb aBTOpa Ha3HA4aeTcs COTPYAHHMK, KOTOpBIA Oynaer
UCIPABIATh OOHApPY)XCHHbIE HECOOTBETCTBUS B HMHCIEKTHPYEMBIX JOKyMeHTax. [lpu
MHCIEKTUPOBAHUH JOKYMEHTOB, pa3pa0OTaHHBIX 3aKa3YMKOM, aBTOP MOXKET HE Ha3HAYAThCA.

PexoMeHnayercss Ha3Ha4YaTh HE MEHEE JBYX MHCIEKTOPOB. VX KOMMYECTBO MOXKET OBITh
YBEJIMYEHO, €CITU MHCIEKTUPYIOTCS JOKYMEHThI 0COOOM CIIOKHOCTU WJIM HOBU3HBI MOHATHH, a
TaK)Xe, €ClIi B KaYECTBE MHCIIEKTOPOB MPHUBIIEKAIOTCSA COTPYJHUKH C HEAOCTATOUHBIM OIBITOM.
PexoMenayemoe ob1iiee 4uciao yuaCTHUKOB MHCIIEKIIUU HE JOJKHO MPEBBIIIATh MATH.
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B oOocHOBaHHBIX chy4asx mpoueaypa (OpMaJbHOW HMHCIEKIUH IPOEKTa MOMKET
JIONyCKaTh MPOBEIEHHE WHCIEKIHMU E€IUHCTBEHHBIM HMHCIIEKTOPOM, HAIpHUMEp, KOrAa OOBEKT
MHCIIEKIIUU OTJINYAETCS] 0COO0H MPOCTOTON M OLIEHMBAEMbIE XapaKTEPUCTUKH TAKOTO OOBEKTa
WHCIIEKLIUU TPUBUAJIBHBI.

B ciydae, ecnu mpoBOIUTCS MMOBTOPHAsI MHCIIEKLUS TI0 COKpAIIEHHON (Gopme, Bexymuit
CaMOCTOSITENIbHO MHHULMUPYET MPOLIECC MOBTOPHOM HHCHIEKuuMH Oe3 ydacTHs PyKOBOJIUTENS
npoekta. Ilpomenypa ¢opManbHON HWHCHEKIMHM TPOEKTa MOXKET pas3peliaTh BeaAyIeMy
CaMOCTOSITEJIbHO HMHHULIMUPOBATh MPOLECC IIOBTOPHOW MHCIEKUUH (B TOM € COCTaBe
YYaCTHHUKOB), Ja)ke KOTJa OHa MPOBOAMTCS B MOJTHOM (hopMe, eCli 3TO IUKTYETCs CIIeHU(PUKON
IPOEKTA.

IlnanupoBanue

ITo 3aBepiieHHIO Ipolecca MHUIMAIU3ALMY BeTyLUI IPOBEPSET, YTO UHCIIEKTUPYEMBbIE
JOKYMEHTBI pa3MelleHbl B 0a3e JaHHBIX MPOEKTa, a UX CTAaTyC COOTBETCTBYET T'OTOBHOCTU K
(dopmanbHON MHCTIeKU M. Eciiu 3T0 He Tak, MHCIEKLUS OTKJIa/IbIBAETCS.

3areM Benymuil TOMKEH U3MEHHUTH CTaTyC WHCIEKTHPYEMBIX JTOKYMEHTOB TakK, YTOOBI
OTMETHUTh (PAKT Hayajla MHCIEKLHUU U OTPAHUUYMUTH JOCTYIl K MHCIEKTUPYEMOH JHOKyMEHTAl|H.
Bo Bpems uHCHEeKIMM HM3MEHEHHE JOKYMEHTOB HEBO3MOXKHO, a COOTBETCTBYIOIIMH CTaTycC
COXpaHsieTcs 0 KOHIIa MHCIIEKLMU. DTOT CTaTyc Ha3biBaeTcs Review.

[Tocme sToro Bemymuii JODKEH CKOMHPOBATH W3 0a3bl JaHHBIX MPOEKTa OJIaHK
MHCIIEKLIUU U 3aHECTH B HETO HUICHTU(UKATOPHI MHCIIEKTUPYEMbIX U UCXOJHBIX IOKYMEHTOB U
HOMEpa UX BEpCUl, CHUCOK YYAaCTHHKOB C yKa3aHUEM UX poJied U JaTy (hakTHUecKOoro Havaja
npolecca HWHCHEKIMH, T.€. TOrO MOMEHTa, KOIJla HHCIEKTUpYeMble JIOKYMEHThl ObUIN
nepeBe/ICHBI B COCTOsIHNE Review

Benymmii 1ookeH OLIGHUTbh BpeMs, HEOOXOIUMOE HHCIEKTOpaM i MOJArOTOBKH, U
IPOIOJDKUTEIBHOCTh 00CYKAeHUs. Bpems, OTBogMMOE Ha 3Tan MOATOTOBKH, HE MOXET OBITh
MeHee oJlHOro yaca. Taxoke BeAyIUi JOJKEH ONpPEeNeNuTh aTy, BpeMs U MECTO 00CYXICHHUS,
eci oHO OyzieT mpoxoauTh B popme codpanus. IIpu 3ToM MOKeT moTpeOoBaThCsl COTIIACOBAHNE
C APYTUMH yYaCTHUKaMH MHCIEKUMU. Eciu olieHKa MpoJoKUTEIbHOCTH 00CyXKIeH!us B (opme
coOpaHus TpeBhIIAeT 2 yaca, TO HE0OX0AUMO 3aIIaHUPOBATh HECKOJIBKO COOpaHHiA, KaXKI0€e U3
KOTOPBIX OyJeT AMUThCs He 0oJiee IBYX YacoB.

[Ipouenypa QopmanbHON HHCIEKIMHM TPOEKTAa MOXKET JOIMYyCKaTh IPOBEIEHUE
MOBTOPHOM MHCHEKIUHN 0€3 COOpaHus, €CIIM UTOTOM MpPEabIayIIed HHCIIEKIUN ObUIO pelIeHrne O
IIPOBEJICHUH MOBTOPHOIN MHCIEKIMH B COKpalleHHOU (opme. Takxke gomycKaeTcsl He IPOBOAUTD
coOpaHue, eclii pe3ysbTaThl POpPMaTIbHON MHCIEKIIUN BEYTCS U XPaHATCS B QJIEKTPOHHOM BHJIE.

B sTom ciyuae npouenypa ¢popMaabHOW HHCIEKIMU IPOEKTA J0JKHA PETJIaMEHTUPOBATh
B3aMMO/ICHCTBHS YYaCTHUKOB (pOpMaibHON MHCHEKIMHM MEexXTy coboit. Kpome Toro, mponenypa
(dbopManbHONW MHCHEKIUHU MPOEKTa JIOJKHA OIpPENeisTh MEXaHHU3M MOJIrOTOBKH, MPOBEIACHHS
00CYX/I€HUS U IPUHATHUS pEILICHUS.

. [TonroroBuB GIaHK MHCHEKIIUU U ONPEIEIUB BPEMS U MECTO COOpaHHUs, BeLyIIui
JIOJDKEH H3BECTUTh YYaCTHUKOB WHCIEKIMHM O BPEMEHHM U MECTe MpPOBEIEHUS COOpaHus U
pazociaTh UM MOJATOTOBJIEHHBIN OJIaHK MHCIIEKIIUH.

. [Tponienypa ¢dopManbHOM HMHCIEKIMH IPOEKTa MOXET MpeaycMaTpuBaTh
UCIIOJIb30BaHNE OJlaHKa, 3allO0JIHEHHOTO B XOJi€ NpPEbIIylleld WHCHEKIUH, €CIU MPOBOIUTCS
MOBTOpPHAS MHCIEKIUSA B COKPALIEHHOHN (popMe M MpH 3TOM BeAYIIMH SBIAETCS €IUHCTBEHHBIM
HUHCIIEKTOPOM.

KoHTponbHbIE BONIPOCHI:
1. TlonsiTHE peBBIOMPOBAHUS.
2. llenu, 3amaun, sTanel pEBLIOMPOBAHUSL.

IIpakTnyeckoe 3ansaTue Ne 4
Tema 1.3:1lenu, KOPPEeKTHOCTb M HANpABJICHUS aHaIM3a MPOrPAMMHBIX IPOJIYKTOB.
Br16op kputepues cpaBHenus. [IpencraBienue pe3yabTaToB CpaBHEHHUS.
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Hean: HayunThcs BBIOMpaTh KPUTEPHH CPABHEHUS POTPAMMHBIX ITPOAYKTOB.
CpencrBa 00y4eHusi: TETpaad JJIsl BBIIIOJIHEHUS MPAKTUYECKUX 3aHATUH, MHTEpHET-

pPECYpCHI.

bricTpoe yBenmuueHHE CI0KHOCTH U Pa3MEPOB COBPEMEHHBIX KOMIUICKCOB IMPOTrpaMM
IpH OJHOBPEMEHHOM pOCTE€ OTBETCTBEHHOCTH BBHITIONHSAEMBIX (YHKIUH PE3KO MOBBICHIIO
TpeOOBaHUSI CO CTOPOHBI 3aKAa3YMKOB M IIOJIB30BaTEICH K HMX KauyecTBY M 0€30MMacHOCTH
npuMeHeHUs. VICTIBITAHHBIM CpPEACTBOM OOecIeueHus: BBICOKOW A((PEKTHBHOCTH M KadyecTBa
(YHKIIMOHUPOBAHUS MPOTPAaMM M TMPOTPAMMHBIX KOMILJIEKCOB SIBJISIOTCS MEXIYHAPOIHbBIE
CTaH/IAPTHI, pa3padOTaHHBIC IPH YIACTUU NPECTABUTENICH BEAYIINX KOMIIAHUH OTpaCciH.

ITo mepe pacmmpeHHs TPUMEHEHHUS W YBEJIMYCHHUS CIOKHOCTH HWH()OpPMAIMOHHBIX
CUCTEM BBIICIHMIIMCH OOJIACTH, B KOTOPHIX OMIMOKH WM HEIOCTATOYHOE KadeCTBO MPOrpaMM
100 TaHHBIX MOTYT HAHECTH yIIepO, 3HAYUTEILHO PEBBIMIAIOIINHA MOJ0KUTEIbHBIN 3P(EKT OT
UX UCIIOJIb30BaHUS.

Bo MHOrmx ciy4asx KOHTPAaKThl M TpEIBapUTEIbHBIC IUTAHBI HAa CO3/IaHHE CIIOKHBIX
MPOrPaMMHBIX CPEACTB M 0a3 JaHHBIX il MH(QOPMAIMOHHBIX CHCTEM IOATOTABIMBAOTCS U
OIICHUBAIOTCS HEKBaTU(UIIMPOBAHHO, HAa OCHOBE HE(POPMAIM30BAHHBIX MPEICTABICHUI
3aKa3YUKOB W Pa3pabOTUYMKOB O TpeOyeMbIX QYHKIUSAX U XapaKTCPUCTUKAX KadecTBa
WH(DOPMAIMOHHBIX CUCTEM. 3HAYUTEIIbHBIC CHCTEMHBIC OLTUOKH MPU OINPEACICHUH TPeOyeMBbIX
MOKa3aTee KadecTBa, OICHKE TPYJAOEMKOCTH, CTOMMOCTH W JJIMTEIBHOCTH CO3JaHUS
MIPOrpaMMHBIX CPEJACTB - SIBJICHUE JOCTATOYHO MaccoBoe. MHorue nH(OpMaIrmOHHbBIE CUCTEMBbI
HE CIOCOOHBI  BBIMOJHATH  TOJHOCTBIO  TpeOyemble  (QYHKIMOHAIBHBIC  3adadyd  C
rapaHTHPOBAHHBIM KAaYECTBOM, U MX MPUXOJMUTCS JOJITO U MHOTAA Oe3yCIHeniHo JaopadaThiBaTh
JUTSL JTOCTHDKCHHUST HEOOXOJMMOTO KadecTBAa M HAJISKHOCTH (DYHKIIMOHHPOBAHWS, 3aTpadyuBas
JIOTIOJTHUTEILHO OOJBIIHME CPEACTBA U BpeMs. B pesyibTaTe 4acTo MpoeKThl HHPOPMAIMOHHBIX
CHUCTEM HE COOTBETCTBYIOT HCXOJHOMY, ICKJIAPUPOBAHHOMY HA3HAYEHUIO U TPEOOBAHHSIM K
XapaKTEPUCTUKAM Ka4eCTBa, HE YKIIAJILIBAIOTCS B TpaUKH U OFODKET pa3pabOTKH.

B TexHWuUecKHMX 3aJlaHUAX M PEATM30BAHHBIX IMPOCKTaX WH(POPMAIMOHHBIX CHCTEM
4acTO OOXOAATCS MOJIYAHUEM WM HEJOCTaTOYHO (POPMATU3YIOTCS CBEACHHUS O TMOHATHUIX MU
3HAUEHUSAX KadecTBa IMPOTPAMMHOIO TPOAYKTa, O TOM, KAKUMH XapaKTEPUCTUKAMH OHHU
OMHCHIBAIOTCS, KAaK WX CJEIyeT M3MEpATh M CpPaBHUBATh C TPeOOBaHUSAMH, OTPaXKCHHBIMU B
KOHTPAKTe, TEXHUYCCKOM 3aJaHWM WIH crherudukanusx. Kpome TOro, HEKOTOphIE W3
XapaKTePUCTHK YaCcTO OTCYTCTBYIOT B TPeOOBAaHUSAX HA MPOTPAMMHEBIE CPECTBA, YTO MPUBOJIUT K
MIPOU3BOJFHOMY WX Yy4YeTy WJIM K TPOIYCKY NPU HCIBITaHUAX. HedeTkoe IekiIapupoBaHUE B
JTOKYMEHTaX MOHITUN U TpeOyeMbIX 3HAUeHUN XapaKTePUCTHK KaueCcTBa MPOTPAMMHBIX CPEICTB
BBI3BIBACT  KOH(JIMKTBI ~ MEXKIy  3aKa3uMKaMH-TIOIB30BATSIIMA W pa3paboTYNKaMu-
MOCTaBIIMKAMU M3-32 Pa3HOM TPAKTOBKM OJHHX M TE€X K€ XapaKTEepPHUCTUK. B cBs3u ¢ 3TUM
CTpaTernuecKoi 3ajadeil B )KU3HEHHOM IIMKJIC COBPEMEHHBIX WH(OPMAIMOHHBIX CHCTEM CTaJIO
obecrnevyeHne TpeOyeMoro KauecTBa MporpaMMHBIX CPEACTB U 0a3 JaHHBIX.

3a mocienHue HECKOJBKO JIET CO3JIaHO MHOXECTBO MEXKIYHApPOJHBIX CTaHIapTOB,
pErIaMeHTUPYIOMIUX MPOIECCHl U MPOAYKTHI KU3HEHHOTO IMKIIA MPOTPaMMHBIX CPENICTB U 0a3
JTaHHBIX. [I[puMeHeHue 3THX CTaHIAPTOB MOXKET CIY)KUTh OCHOBOHM JIJIsi CUCTEM OOCCIICUeHUS
KauecTBa MPOTPAMMHBIX CpPEICTB, OJHAKO TpeOyeTcss KOPPEKTUPOBKA, aganTalus WId
UCKITIOYCHNE HEKOTOPBIX ITOJIOKCHUH CTaHJAapTOB NPHMEHHUTEIBHO K TMPUHIIUITHAIBHBIM
OCOOCHHOCTSIM TEXHOJIOTUA W XapaKTEepHUCTUK OSTOr0 BHAa TpoAykuuu. Ilpu sToM MHOTHE
KITUEHTHI TPEeOYIOT COOTBETCTBUS TEXHOJOTHH IPOCKTHPOBAHMS, IMPOU3BOJCTBA M KadecTBa
MPOIYKIIMH COBPEMEHHBIM MEXIYHAPOIHBIM CTaHIApPTaM, KOTOpble HEOOXOAMMO OCBAaWBATh U
MPUMEHSITB JUTSI 00€CIIEYCHHS] KOHKYPEHTOCITOCOOHOCTH IPOAYKIIMHA HA MHPOBOM PBIHKE.

CranaapTu3anus XapaKkTePUCTHK KayecTBa

Opnolt w3 BakHeHIMX mpobiieM oOecredyeHus KadyecTBa MPOrPaMMHBIX CPENCTB
aBrseTcss (opmanuzanus XapakTEepUCTUK KadecTBa M METOJOJOTHS WX OIeHku. Jlis
OTpesicNieHUs]  aaeKBAaTHOCTH  KadyecTBa  (PYHKIIMOHWPOBAHWS, HAJIMYMAS  TEXHHUYCCKHX
BO3MOXXHOCTEH MPOrpaMMHBIX CPEJICTB K B3aMMOJICHCTBUIO, COBEPIICHCTBOBAHUIO U PA3BUTHUIO
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HEOOXOIMMO HCMOJb30BaTh CTAHAAPTHI B OOJACTH OLIEHKHM XapaKTePHUCTUK HUX KadyecTBa.
OCHOBOI1 perjiaMeHTHPOBaHUA TOKa3aTesied KauecTBa MPOTrPaMMHBIX CPEACTB paHee SBISIICA
MexayHapoanbii ctanaapt ISO 9126:1991 (TOCT P UCO / MBK 9126-93) "UudopmarmonHas
TexHojorus. OeHKa TporpaMMHOr0 MPOAYKTa. XapaKTEepPUCTUKH KAaueCTBa U PYKOBOJCTBO IO
ux npumenenuto". B Poccuu B obnactu obecriedeHus )KU3HEHHOTO [TUKJIA M Ka4eCTBa CIOXKHBIX
KOMIUIEKCOB TpOrpaMM B OCHOBHOM mpuMeHsiercsi rpynmna ycrapeBmux ['OCTos, koTopsbie
OTCTAIOT OT MHUPOBOTO ypoBHs Ha 5-10 ser.

Ilepas wactp cranmapra - ISO 9126-1 - pacnpenenser aTpuOyThl KauecTBa
IPOTPAMMHBIX CPEJCTB IO IIECTH XaPaKTEPUCTUKAM, HCIOJIB3YEMbIM B OCTaJbHBIX YaCTSIX
ctanaapTa. Mcxoas u3 mpUHIMOUANIBHBIX BO3MOXKHOCTEH MX M3MEPEHHUS, BCE XapaKTEPUCTHKU
MOTYT OBbITh 00BEIMHEHBI B TPH IPYMIIbI, K KOTOPBIM IPUMEHUMBI Pa3HbIe KATETOPUU METPHK:

. KaTeropuilHbIM, WJIM ONHUCAaTeNbHbIM (HOMHMHAJIbHBIM) METpUKaM Haubosee
a/IeKBaTHBI (DYHKIIMOHAJIbHBIE BO3MOXXHOCTH IPOTPAMMHBIX CPE/ICTB;

. KOJIMYECTBEHHbIE METPUKM MNPUMEHHUMBI Ui W3MEPEHUs HAIeKHOCTH H
3P PEKTUBHOCTH CIOKHBIX KOMILJIEKCOB IPOTPaMM;

. KauyeCTBEHHbIE METPUKHU B HAUOOJbIIEH CTENEHH COOTBETCTBYIOT MPAKTUYHOCTH,
COIPOBOKAAEMOCTH U MOOMJIBHOCTH IPOTPAMMHBIX CPEJICTB.

B wactu cranpapra ISO 9126-1 parorcs onpeneneHuss ¢ YTOUHEHUSIMH W3 OCTaJIbHBIX
ero 4yacted Uil KaxJOM XapaKTepUCTHKU IPOrpaMMHOrO CpEACTBa, a TaKkKe JUIsd
cyOxapaKkTepUCTHK KayecTBa.

3a mociegHWE  HECKOJIBKO  JIET — CO3JaHO  MHOXECTBO  cTanaaptoB  ISO,
pPErJaMeHTUPYIOMIUX MPOLECCHl U MPOAYKTHI KU3HEHHOTO LMKIIA MPOrPaMMHBIX CPEJCTB U 0a3
JTAHHBIX, KOTOPhIE MOTYT CIIy>KUTh OCHOBOH ISl CHCTEM OOeCreueHHs] KauecTBa MPOrPaMMHBIX
MPOJYKTOB.

Bropas u Tperhs wactu cranmapra - ISO 9126-2 m ISO 9126-3 - moCBSIICHBI
dbopManu3au COOTBETCTBEHHO BHEIIHWX U BHYTPEHHUX METPUK XapaKTEPUCTUK KayecTBa
CJIOKHBIX TPOTPaMMHBIX CpelacTB. Bee Tabmuiel comepxar yHUDUIUPOBAHHYIO pyOpHKaluio,
I7ie OTPaXEHbI UMS U Ha3HAUYCHHWE METPUKH;, METOJl €€ MPUMEHEHHUS; CI0CO0 M3MEpEeHUs, THUIl
IIKAJIbI METPUKH; TUT U3MEPSEMON BEITMYMHBI; UCXOIHBIC JAHHBIE [T U3MEPEHUS U CPABHEHUS;
a TakKe 3Tambl >)KMU3HEHHOro LUKJIa MporpamMmHoro cpeacrBa (mo ISO 12207), k KOTOpsIM
NpUMEHNMa METPHKA.

YerBeprass uactb crtaHgapta - I1SO 9126-4 - mpennasHaueHa Ui MOKyHaTesew,
MOCTaBIMKOB, Pa3pabOTYMKOB, COMPOBOXKAAIOIINX, MOJb30BAaTENEd U MEHEKEPOB KauyecTBa
IPOTPaMMHBIX CPeJICTB. B Hell 000CHOBBIBAIOTCSI U KOMMEHTHUPYIOTCS BBIIETICHHBIE TIOKA3aTeNN
cdepsl (KOHTEKCTa) MCTIOIB30BaHMS MTPOrPAMMHBIX CPEJICTB M TPYIITBI BEIOPAHHBIX METPUK IS
IIOJIb30BaTENEN.

Bb10op noka3aresneii kauecTBa

VicxonHbIMU TaHHBIMU U BBICIIMM IPUOPUTETOM IPU BBIOOpE MOKa3aTenel KauecTBa B
OOJIBIIMHCTBE CITyyaeB SBISIOTCS Ha3Ha4eHWe, (QYHKIMM ¥ (YHKIMOHAIBHAS TPHUTOIHOCTH
COOTBETCTBYIOIETO IIPOrPaMMHOIO CpeAcTBa. Jl0OCTaTOUHO IOJHOE M KOPPEKTHOE ONMCAaHUE
ATUX CBOMCTB JOJDKHO CIYKUTh 0a30M NJs ONpeleleHUs 3HaYeHU OOJBIIMHCTBA OCTaJIbHBIX
XapaKTepUCTUK U aTpuOyTOB KauyecTBa. [IpMHIMIUANBHBIE W TEXHUYECKHE BO3MOXHOCTH H
TOYHOCTh HM3MEpEHHsI 3HAYCHHH aTpUOYTOB XapaKTEPUCTHK KadecTBa BCETJa OTpaHHUYCHBI B
COOTBETCTBUHM C HUX COJEpXaHHEM. ODTO ONpeJeNseT palMOHalbHbIE IUANa30Hbl 3HAYCHUH
Ka)K70ro aTpulyTa, KOTOphIe MOTYT OBITh BHIOpAHBI HA OCHOBE 3/IpaBOr'0 CMBICIIA, a TAKXKE IyTEM
aHaJu3a Mpere/IeHTOB B crieupUKAIIIX TPeOOBaHUN peaTbHbBIX MPOESKTOB.

[Tporecchl BBIOOpa M YCTAaHOBJICHUST METPUK M IIKAJ JJISi OTMHMCAHUS XapaKTEPUCTHK
Ka4yecTBa MPOTrPaMMHBIX CPEJICTB MOXKHO pa3eiUTh Ha JIBa dTara:

. BbIOOp U 000CHOBaHME Habopa HCXOAHBIX JaHHBIX, OTpaXKAIOUIMX OOLIMe
0COOEHHOCTHM Y OTambl >KU3HEHHOIO IIMKJIA IPOEKTa IMPOTrPaMMHOIO CpEeACTBa M €ro
norpedureneil, KaXIpli M3 KOTOPBIX BIHUSET Ha OINpeAeSieHHblE XapaKTePUCTUKH KauecTBa
KOMILJIEKCa MPOrpamm;
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. BBIOOp, YCTAaHOBJIGHUE M YTBEP)KIACHHUE KOHKPETHBIX METPHK U KAl U3MEPEHUS
XapaKTEPUCTHUK U aTpUOYTOB KauecTBa NMPOEKTa JAJIS UX MOCIEIYIOEH OLIEHKH U CONOCTaBICHUS
C TpeOOBaHUSAMHU cHeHUPHUKAIMKA B TMpolecce KBAIM(UKALMOHHBIX HCHBITAHUA  HWIIU
cepTU(UKALMM Ha ONPEAEICHHbIX dTalax )KU3HEHHOr0 LIUKJIa IPOrPaMMHOIO CPEJICTBA.

Ha mnepBom osrtame 3a OCHOBY cieayer OpaTh BCIO 0a30Byl0 HOMEHKJIATYpY
XapaKTEPUCTHK, CyOXapaKTepUCTUK M aTpuOyTOB, cTaHAapTu3upoBaHHbIX B ISO 9126. Hx
OINMCAHUS JKENATEIbHO MIPEIBAPUTEIILHO YIIOPSIIOUUTD 110 IPUOPUTETAM C YUETOM HA3HAYEHUS U
chepbl NPUMEHEHUS KOHKPETHOTO NPOEKTa MPOrpaMMHOro cpexacrBa. Jlajgee HeoOXOIuUMO
BBIJICIIUTE W PAHKUPOBATh [0 MPUOPUTETaM MOTpeOuTeNnedl, KOTOPbIM HEOOXOIMMBI
OINpe/ie/IeHHble II0Ka3aTeld KayecTBa IPOEKTa IPOrPaMMHOIO CpEICTBA C Y4YeTOM HX
CHelMaIu3allid M  TPO(PEecCHOHANBHBIX HMHTEpecoB. IlOAroToBKa HMCXOMHBIX  JTAHHBIX
3aBepLIAEeTCs BbIIECICHUEM HOMEHKJIATypbl 0a30BbIX, INPUOPUTETHBIX IIOKa3aTeleld KauecTsa,
OTIpeNeNAIOMUX (PYHKIMOHAIBHYIO MPUTOJHOCTh IMPOTPAMMHOTO CPEJICTBA JJISi OMPEAEICHHBIX
noTpeoOuTene.

Ha BtopoM »stame, mocie (GHUKCHPOBAHUS HCXOAHBIX [TaHHBIX, KOTOPOE JIOJDKEH
BBINOJIHUTh TOTPEOUTENb OLEHOK KauyecTBa, IPOLECChl BBIOOPA HOMEHKIJIATYPbl U METPHUK
HAUYMHAIOTCS C PAH)KUPOBAHUS XapaKTEPUCTHK U CyOXapaKTEPUCTUK JUIsl KOHKPETHOTO MPOEKTa
U ux norpedutens. Jlajgee 3TUMHU cHelMAIMCTaMH Ui KaXJI0ro M3 OTOOpaHHBIX MOKa3aTesei
JIOJKHA OBITh YCTAaHOBJIEHA U COIVIACOBaHA METPUKA U IIKaja OLEHOK CyOXapaKTepUCTUK M MX
aTpuOyTOB Il HpOeKTa M HOTpeOuTens pe3yibraroB aHaimuza. Jlinsg mnokasarenei,
NPECTaBISIEMbIX Ka4eCTBEHHBIMH MPH3HAKAMHM, JKEIATEIbHO ONPEACTUTh U 3aQHUKCHPOBATH B
cneuu(UKanuAX ONUCAHUS YCJIOBUM, MpPH KOTOPBIX CIEAyeT CuYuTaTh, 4YTO JaHHas
XapaKTePUCTHKA PealIn3yeTcs B MPOrPaMMHOM CpeacTBe. BriOpaHHbIe 3HAUCHHS XapaKTEPUCTUK
Ka4yecTBa U MX aTpUOyTOB JIOJDKHBI OBbITh IPEABAPUTENILHO MPOBEPEHBI pa3padOTUMKaMU Ha MX
pean3yeMoCThb C y4€TOM JOCTYNHBIX PECYPCOB KOHKPETHOTO IPOEKTa U MPU HEOOXOAUMOCTH
OTKOPPEKTHUPOBAHBI.

Ouenka kayecTBa

Mertononorun ¥ CTaHAApPTU3allMM  OLIEHKUM XapaKTePUCTUK KayecTBa TI'OTOBBIX
IIPOrPaMMHBIX CPEACTB U UX KOMIIOHEHTOB (IIPOIPaMMHOTO MPOJYKTa) HA Pa3IMYHbIX dTamax
JKU3HEHHOT'O LIMKJIa IMOCBSIIEH MeXAyHapoaHbli ctanmapt ISO 14598, cocrodmuii u3 mectu
yactel. PekoMenayercs cineayromas oomas cxema MporeccoB OLEHKN XapaKTEpUCTHK KauecTBa
IPOrpamMM:

. YCTaHOBKA UCXOJHBIX TPEOOBAaHUI JIJIsl OIICHKU - ONIPE/IeNICHUE 1IeTIeH UCTIBITAaHUH,
UJCHTU(UKAIMS TUIIA METPUK NIPOIrPaMMHOI0 CPE/ICTBA, BIJIEICHUE aJIeKBATHBIX MTOKa3aTenei u
TpeOyeMbIX 3HaUE€HUI aTpuOyTOB KayecTBa;

. CEJIEKLHs METPUK KayeCcTBa, YCTAHOBIIEHUE PEUTHHIOB U YPOBHEH IPUOPUTETA
METPUK CyOXapaKTEpUCTUK U aTpUOyTOB, BbIIEICHUE KPUTEPHUEB NIl MPOBEACHUS SKCIIEPTU3 U
U3MEPEHHUI;

. IUJIJAHUPOBAHUE W TPOEKTHUPOBAHHME IIPOLIECCOB OLICHKH XAPAKTEPUCTUK H
aTpuOyTOB KayecTBa B )KU3HEHHOM IMKJIE IPOTPAMMHOTO CPECTBA;

. BBIIIOJIHEHME W3MEPEHHUN I OLICHKH, CPAaBHEHHUE PE3YJIbTATOB C KPUTEPUAMH U

TpeOoBaHUSIMU, 00OOIIEHNE U OLIEHKA PE3YIbTaTOB.

JIJIs Kask0i XapaKTePUCTHKH KadecTBa PEKOMEHIYeTCS (POPMUPOBATH MEPHI M IIKAITY
U3MEpPEHUIl C BBIJENIEHHEM TPeOyeMBbIX, IOMYCTHMBIX W HEYJAOBICTBOPUTEIBHBIX 3HAYCHUI.
Peanm3amus mporeccoB OIEHKH JIOJDKHA KOPPEIUPOBaTh C JTalaMH JKH3HEHHOTO IIHUKIIA
KOHKPETHOTO TIPOEKTa MPOTPAaMMHOTO CpPEACTBA B COOTBETCTBUU C MPUMEHSIEMOI,
aJjanTUpoOBaHHOM Bepcuent ctangapta [SO 12207.

DOyHKUHOHAJIBHASI PUTOJHOCTH - HAUOOIIee HEOpeIelIeHHAs U OOBEKTUBHO TPYIHO
OIICHWBacMass CyOXapaKTEepHCTHKa TporpamMMHOro cpeacrBa. OOnmacT  TpUMEHEHUS,
HOMEHKJIaTypa U (PYHKIIMH KOMILUIEKCOB MPOTPaMM OXBAaTBIBAIOT CTOJb PazHOOOpa3Hble chepsl
JIESTSIIBHOCTH YeIOBEeKa, YTO HEBO3MOXKHO BBIICITUTh M YHU(PHUIIUPOBATH HEOOJBIIOE YHCIIO
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aTpuOyTOB JUIsI OLEHKM M CPaBHEHHUS ATOH CyOXapaKTepHCTUKH B Pa3IMYHBIX KOMILIEKCaxX
POTrpaMM.

OneHka KOPPEKTHOCTH NPOrPaAaMMHBIX  CPeICTB COCTOUT B  (HOpPMaIbHOM
OINpPE/ICNIEHUN CTENEHU COOTBETCTBUS KOMIUIEKCA PEATM30BAHHBIX IIPOrpaMM HCXOJHBIM
TpeOOBaHUSAM KOHTPAKTA, TEXHMYECKOTO 3aJaHus U CTICU(HUKAIMIA HA TPOTPAMMHOE CPEJICTBO U
€ro KOMIIOHEHTHI. Ilyrem BepuduKanuM JOHKHO OBITH ONPENECIEHO COOTBETCTBUE HCXOJHBIM
TpeOOBaHUSAM BCEH COBOKYITHOCTH K KOMIIOHEHTOB KOMILJIEKCA MPOTPaMM, BIUIOTH JJO MOJyJICH H
TEKCTOB IIPOrpaMM U OIUCAHUHN JaHHBIX.

OneHka cHoCOOHOCTH K B3aHMOAEHCTBHIO COCTOMT B ONPEACICHUN KadyecTBa
COBMECTHOM pabOThl KOMIIOHEHTOB IIPOrPaMMHBIX CpEICTB M 0a3 [aHHBIX C JPYyTUMHU
NPUKIAJAHBIMA CUCTEMAMU M KOMIIOHEHTAaMH Ha Pa3IMYHBIX BBIYMCIUTENBHBIX IUIaTdopMmax, a
TaKXKe B3aUMOJCHCTBUA C IOJB30BATEISIMU B CTHJIE, yIOOHOM s IEepexoja OT OJHOU
BBIYUCIUTENILHON CHCTEMBI K APYTOH C MOJA0OHBIMU (DYHKIHSIMHU.

OneHka 3alUMIIEHHOCTH NPOTrPaAMMHBIX CPeICTB BKJIIOYAECT ONPEJEIEHUE MOJHOTHI
UCTIOJIB30BaHUSl JIOCTYITHBIX METOJOB M CPEACTB 3aIlUThl IMPOTPAMMHOIO CpPEICTBA OT
HNOTEHIMAJbHBIX YIPO3 M JOCTUTHYTOM MHpuU 3TOM 0e30macHOCTH  (YHKIMOHUPOBAHUS
UHPOPMALMOHHON cucTeMbl. Hanbonee mmMpoKo M AeTanbHO METOM0JIOTUYECKAE U CHCTEMHBIE
3aJlauyd OLIEHKH KOMIUIEKCHOM 3aIluThl MH(OPMALIMOHHBIX CHUCTEM M3JIOKEHBI B TPEX 4acTAX
crangapra ISO 15408:1999-1--3 "Metoas! u cpenctBa obecrieuenus: 6ezonacHoctu. Kpurepun
OLIEHKH 06€30I1aCHOCTH MH(POPMALIMOHHBIX TEXHOIOIUH".

OneHka  HaJAeKHOCTH - HU3MEPEHUE  KOJIMYECTBEHHBIX  METPUK  aTpuOyTOB
CcyOXapakTepuUCTUK B  MCIIOJb30BaHMU: 3aBEPLICHHOCTH, YCTOMUMBOCTH K JedexTam,
BOCCTaHABIMBAEMOCTH U JJOCTYITHOCTH/TOTOBHOCTH.

IToTpeOHOCTH B pecypcax NamMsiTH U NPOM3BOAUTEIBLHOCTH KOMIIBIOTEPA B IPOLIECCE
pelIeHus 3a/1a4 3HAYUTEIBHO W3MEHSETCS B 3aBUCHMOCTH OT COCTaBa M 00BbEMa HMCXOJHBIX
JaHHbIX. Jl1  KOpPEKTHOro  ONpeNesieHUus  IpPeAeNbHOM  MPOIMYCKHOM  CIIOCOOHOCTH
UHPOPMALIMOHHOM CHUCTEMBl C JAHHBIM TIPOTPAMMHBIM CPEJICTBOM HYXXHO HW3MEPUTh
9KCTpEMAJIbHbIE M CPEJHHE 3HAYECHUs JUIMTEIbHOCTEH MCIOJHEHHUS (YHKIMOHAJIBHBIX IPYIII
IporpaMM M MapuIpyThl, Ha KOTOPBIX OHH JOCTUTAIOTCA. ECiyM mpeaBapUTeIbHO B Iporecce
IPOEKTHUPOBAHUS IPOU3BOJUTEIILHOCTE KOMIIBIOTEPA HE OIIEHHMBalach, TO, CKOpEe BCETo,
nmoHajoOuTCs  Ooinblnas  JgopabOTKa WM JaKe 3aMeHa KOMIIbIoTepa Ha  Oolee
OBICTPOCHCTBYIOIINIA.

OneHka NPaKTHYHOCTH TIPOTPAMMHBIX CPEICTB IMPOBOJUTCS IKCIIEPTAMHU U BKIIFOYAET
olpesieieHue TMOHATHOCTH, MPOCTOTHI HCHOJIb30BAHUS, M3YyYaeMOCTH M TPHUBIEKATEIBHOCTH
POTPAMMHOTO CpelicTBa. B OCHOBHOM 3TO KadecTBeHHas (M CyOBEKTHBHAs) OIleHKa B Oailax,
OJTHAKO HEKOTOpble aTpuOyThl MOXHO OLEHHTbh KOJMYECTBEHHO 10 TPYIOEMKOCTH H
JUTMTEIIbHOCTH BBITTOJIHEHHS ONIEpaIfid TP KCIIOIB30BaHUN MTPOTPAMMHOTO CPEJICTBA, a TAKKe
1o 00beMy JTOKyMEHTAIlUu1, HEOOXOJUMOM JUTSl UX U3Y4EHUSI.

ConpoBo:KIaeMOCTh MOXHO OI[CHHBATH TOJHOTOH W JIOCTOBEPHOCTHIO JIOKYMEHTAIIHU
O COCTOSHMSIX MPOrpaMMHOTO CpEACTBa M €ro KOMIIOHEHTOB, BCEX IPEANOJIaraéMblX U
BBITTOJIHEHHBIX U3MEHEHHUSX, TIO3BOJISIFOIIEH YCTAHOBHUTH TEKYIIIEe COCTOSHUE BEPCHUN TPOTpaMm
B JII0OOH MOMEHT BPEMEHHM M HMCTOPHUIO0 HUX pa3BUTUsA. OHa JOJDKHA OINpPENeNATh CTPATErHuio,
CTaHJAPTHI, TPOLEAYPHI, pacHpeAeiieHHe pPEeCcypcoB | IUIAHBI CO3JAHHS, HW3MEHEHUS W
IPUMEHEHHS JOKYMEHTOB Ha MPOTrPaMMBI U JIaHHBIE.

Onenka MOOWJIBHOCTH - KaYECTBEHHOE OIPE/IEICHNUE IKCIEPTaMH aJalTHPYEMOCTH,
IPOCTOTHl YCTAaHOBKH, COBMECTHMMOCTH M 3aMEIIAaeMOCTH IMpOrpamM, BbIpakaemMoe B Oaiax.
KonmdecTBEHHO 3Ty XapaKTEpUCTHKY MPOTPaMMHOTO CPEICTBa M COBOKYITHOCTH €€ aTpHOyTOB
MOYHO (M 11€71ec000pa3HO0) OLIEHUTh B SKOHOMHYECKHX MOKa3aTessIX: CTOMMOCTH, TPYAOEMKOCTH
U JUTUTETBHOCTH pealM3allii TPOLEAyp IepeHoca Ha WHbBIE IIaTGOopMbl  OmpeaeseHHON
COBOKYITHOCTH IIPOTPaMM U JIaHHBIX.

Cucrema ynpapJ/ieHUsI Ka4eCTBOM
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Br10Op XapakTepHCTUK M OILIEHKA KadecTBa MPOTPAMMHBIX CPEICTB - JIHIIb OJHA W3
3amay B oOyactu oOecrieueHWs KadecTBa TMPOAYKIIMH, BBIMYCKAEMON KOMIAHUAMH -
pa3pabotunkamu [10. KommiekcHoe pemieHue 3amad oOecredeHHsl KadecTBa MPOTPaMMHBIX
CPEACTB TpeArnojiaracT pa3padOTKy W BHEAPEHHE TOW WM HWHOM CHUCTEMBI YIIpaBJICHUS
KauecTBOM. B MHUpOBOM MpakTUKe HAWOOJBIIEE PACIPOCTPAHCHHE TOJy4YMSia CHUCTEMA,
OCHOBaHHasi Ha MEXIYHapoJHbIX craHmaprax cepur [SO 9000, BkiIrOYaromen IecATOK ¢
JUIIHAM JIOKYMEHTOB, B TOM YHCJIe CTaHJAPT, perIAMEHTUPYIONUiI obecriedeHune kauectsa [10
(ISO 9000/3). Ot craHHAPTHl AOHKHBI CIY)KUTh PYKOBOJICTBOM IS BEIYIIMX CIEIHATUCTOB
KOMITaHu#, pa3zpadarpiBaromux [10 Ha 3aka3.

OnpeeieHHs: XapaKTePUCTHK U cyoxapakTepucTuk kadecTtsa (ISO 9126-1)

DYHKIUOHAJIbHbIE  BO3MOXKHOCTH - CHOCOOHOCTH  IPOTPaMMHOTO  CpE/ICTBa
obecrieunBaTh pEIICHWE 3aJlad, yJIOBIETBOPSIOMUX CHOPMYIHpPOBaHHBIE IMOTPEOHOCTH
3aKa34MKOB U MOJIb30BaTeIel MTPU MPUMEHEHUH KOMIUIEKCa IPOrpamMM B 33/IaHHBIX YCIIOBUSIX.

DOYHKIHOHAIbHAS NPUTOAHOCTh - HA0OP M OMHCAHUS CYOXapaKTepPUCTHUKH H €€
aTpuOyTOB, OMPEACIAIONIME HA3HAYCHHE, HOMEHKJIATYpYy, OCHOBHBIC, HEOOXOJUMEIE |
JIOCTaTOYHBIC (DYHKIIMH MTPOTPAMMHOTO CPEACTBA, COOTBETCTBYIONINE TEXHUUECKOMY 3aJIaHHUIO U
crienupuKanusaM TpeOOBaHMH 3aKa39MKa WIH MTOTCHIIUATBHOTO MTOJIb30BATEIS.

[paBuibHOCTH  (KOPPEKTHOCTb) - CIIOCOOHOCTh  NPOTPAMMHOIO  CPEICTBA
obOecrieunBaTh TNPaBUIBHBIC WM TpPUEMIICMbIE JUIS IOJB30BATEINs PE3yJbTaThl W BHEIIHUE
3 deKThI.

Cnoco0HOCTL K B3aUMOJEHCTBHIO - CBOWCTBO IIPOIPaMMHBIX CpPEACTB M UX
KOMIIOHEHTOB B3aUMOJICHICTBOBATh C OJJHON MM OOJIBIIMM YHCIOM KOMIIOHEHTOB BHYTPEHHEH U
BHEIIIHEN CPEBI.

3alMIEHHOCTh - CIIOCOOHOCTh KOMIIOHEHTOB IPOTPAMMHOIO CpPEACTBA 3aIlMIIATh
POTPaMMBbI ¥ HTHPOPMALIMIO OT JIFOOBIX HEraTUBHBIX BO3JEHCTBUH.

HapexHocTb - obecrieueHue KOMIUIEKCOM IPOrpaMM J0CTATOYHO HU3KON BEPOSITHOCTH
0TKa3a B mporiecce GyHKIMOHUPOBAHUS MPOTPAMMHOT0O CPE/ICTBA B pEATbHOM BPEMEHH.

(P dekTHBHOCTD - CBONCTBA MPOrPaMMHOI0 CPEZCTBa, 0OECIeUUBAIOLIUE TPEOyeMyIO
IIPOU3BOJUTENIBHOCTD pellleHnsl (YHKIMOHAIBHBIX 33/1a4, C YU€TOM KOJMYECTBA UCIOJIb3YyEMbIX
BBIUNCIIUTEIBHBIX PECYPCOB B YCTAaHOBIJIEHHBIX YCIOBUSAX.

IIpakTU4HOCTH (IpUMEHUMOCTh) - CBOMCTBa MPOTrPaMMHOTO CpeJicTBa,
00yCIOBIMBAIOIIME CIOXHOCTh €ro IOHUMAaHUS, W3Y4YEHUs M HCIOJIb30BaHUS, a TaKKe
MPUBJIEKATEIBLHOCTD JUIsl KBaJU(UIIMPOBAHHBIX I0JIb30BATEIECH NMpU MPUMEHEHUH B yKa3aHHBIX
YCIIOBUSX.

ConpoBoskaaeMoCTh - IPUCIIOCOOIEHHOCTh MTPOrPaMMHOTO CPEICTBA K MOAU(UKALINK
U U3MEHEHUI0 KOH(UTypauuu U GyHKIHH.

Mo0OnabHOCTD - [TOATOTOBJIEHHOCTh MPOTPAMMHOIO CPEJICTBA K MEPEHOCY M3 OJHOMN
anmnapaTHO-ONEPallMOHHOMN CPEbl B APYTYIO.

Homaminee 3ananue:IlpoBecTd cpaBHUTENBHBIN aHaNU3 JIIOOBIX JBYX MPOrPAMMHBIX
MPOJYKTOB.

IIpakTyeckoe 3ansaTHe Ne 5
Tema 1.4: [Ipumeps! CpaBHUTEIBHOTO aHATN3a IPOTPAMMHBIX MTPOAYKTOB.
Heanb: Hayuutbcssi NMpOBOJUTH CPaBHUTENBHBIM aHAIU3 MPOrPaMMHBIX MPOJYKTOB Ha
npuMepe NporpaMMHBIX pogykToB CASE-TexHomornii.
CpencrBa o0y4eHHsi: TETpaaW sl BBIMOJHEHUS MPAaKTUYECKUX 3aHATHH, MHTEpHET-
pecypchl.
Cpasnumenvnulit ananuz npozpammuvix npodykmoe CASE-mexnonozui

[Ipumepamu nporpammubix npoaykroB CASE-texnonoruil ssistoress ERwin, Rational
Rose, Merononorus ARIS.
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ERwin - cpeactBo koHuenTyansHOro MojenupoBanus bJl, ucmonb3yromiee cTaHAapt
IDEF1X. ERwin peanm3yeTr nmpoekTupoBaHue cxembl BJl, reHeparuio ee onmucaHus Ha SI3bIKE
neneBoit CYBJ] (ORACLE, Informix, Ingres, Sybase, DB/2, Microsoft SQL Server, Progress u
Ip.) U peuHKuHUpUHT cymiecTBytonieid bJl. ERwin BeimyckaeTcss B HECKOJIBKUX Pa3IMYHBIX
KOH(UTypalusx, OPUEHTHPOBAHHBIX Ha HamOoJee pPacHpOCTPaHEHHBIE CPEACTBAa Pa3pabOTKU
npunoxenuit 4GL. Bepcus ERwin/OPEN moaHOCTBIO COBMECTHMA CO CPEJCTBAMU Pa3padOTKH
npunoxennii PowerBuilder u SQLWindows u mo03BONS€eT 3KCHOPTUPOBATH OIMCAHUE
cpoekTupoBaHHO b/l HemocpeaCcTBEHHO B PEMO3UTOPUM JTAaHHBIX cpeAcTB. /st psga cpeacts
pa3pabotku mpuinoxkenuit (PowerBuilder, SQLWindows, Delphi, Visual Basic) BwimonHsercs
reHepanus Gopm u mpotoTunoB npuinoxenuid. CereBas Bepcus Erwin ModelMart o6ecrieunBaer
coryiacoBanHoe mnpoektupoBanue bJ] m mpmiioxkeHuit B pamkax paboueit rpynmnsl. BPwin -
CpencTBo (YHKIIMOHAILHOTO MOJEIupoBaHus, peanusytomee wmetomonoruto IDEFO0-IDEFS.
Metononorus IDEFO, sBisromasics oduuuanbueiM — deaepanbibiM - cragaaprom  CIIA,
MpeJCTaBIsieT cO00 COBOKYMHOCTb METOJOB, MPaBWI U MPOLEAYp, NpeaHa3HAYCHHBIX IS
noCTpoeHUs  (YHKIMOHATIBHOM MOJAEIH OOBEKTa KaKoM-TMOo MpeaMeTHOW  00iacTH.
OynkuuonansHas Mozaenb IDEFO ortoOpaxkaer ¢GyHKIMOHAIBHYIO CTPYKTYpy OOBEKTa, T.e.
MPOU3BOAUMBIE UM JECHCTBUS M CBSI3U MEXAY 3TUMH AeucTtBusiMH. Meronoinorus IDEF moxer
MCIIOJIb30BATHCS ISl MOJICTMPOBAHUS LIUPOKOTO Kpyra CHUCTEM U OIpenaeieHus TpeOoBaHUI U
byHKIMH, a 3aTeM Js pa3pabOTKU CHCTEMBI, KOTOpas yIOBIETBOPSET STUM TpeOOBaHHUAM W
peanu3yeT 3t pyHkimu. st yxke cymecrByromux cucteM IDEF mMoxer ObITh HCIIOIB30BaHA
JUid aHanu3a (QYHKOWK, BBIIOJTHSIEMBIX CHCTEMOW, a TakKe Uil yKa3aHUsS MEXaHH3MOB,
MOCPEACTBOM KOTOPBIX OHU OCYIIIECTBISIOTCS.

Rational Rose - npenHa3Ha4eHo 111 aBTOMATH3alUK ATAIIOB aHAM3a U IIPOSKTHPOBAHHUSI
[10, a Ttakxke s TeHepalMM KOJOB HA PA3JIMYHBIX SA3bIKAX M BBITYCKA MPOEKTHOM
nokymeHnTtanuu. Rational Rose ncrnonb3yer CHHTE3-METO0JIOTHIO 00BEKTHO-OPHUEHTHPOBAHHOTO
aHaJM3a ¥ IPOEKTUPOBAHMSI, OCHOBAaHHYIO HA MOJX0AaX TPEeX BEIyIIUX CHEIHAIMCTOB B JaHHON
obmactu: byua, Pamb6o m JxexoOcona. PazpaGoranHass MU yHHBEpCajdbHass HOTAIHMS IS
monenupoBanus o0bekToB (UML - Unified Modeling Language) nmpetenayer Ha posib cTaHAapTa
B 007acTH OOBEKTHO-OPHEHTUPOBAHHOTO aHAIM3a W MPOEKTUpoBaHHWA. KOHKpEeTHBI BapuaHT
Rational Rose ompenensercst s13pIkoM, Ha KOTOPOM T'€HEPUPYIOTCs KoAbl mporpamm (Smalltalk,
PowerBuilder, Ada, SQLWindows u ObjectPro). Rational Rose mo3Bonsier pa3pabarbiBaTh
NPOEKTHYIO JOKYMEHTAllMI0 B BHJE JauarpamMMm M crenudukanuif, a Takke TIeHepHUpoBaTh
nporpammublie kozsl Ha C++. Kpome Toro, Rational Rose conepkut cpeacrTsa peMHXKUHUPHUHTA
nporpaMm, oOecredrBarolie MOBTOPHOE HMCIOJIb30BaHUE MPOTPaMMHBIX KOMIIOHEHT B HOBBIX
MPOEKTaXx.

Metonoaorusa ARIS paccmarpuBaeT NpeAnpUsATHE KaK COBOKYIHOCTh YEThIpex
B3IJISI0B: B3I HA OPTaHU3AllMOHHYIO CTPYKTYpY, B3IUIAJ Ha CTPYKTYpPY (YHKIIHMH, B3IJsa Ha
CTPYKTYpPY AAHHBIX, B3IJISII Ha CTPYKTYpy IpoueccoB. IIpu 3ToM KakIblii M3 3THUX B3IJISAI0B
paszensiercs elle Ha IpU MNOJYypOBHS: ONUcCaHUE TpeOOBaHMil, omMcaHue CHenupUKAIH,
onucaHue BHenpeHus. Takum oOpa3oM, ARIS mnpenmaraer paccmarpuBaTh OpraHu3alMio C
no3uuu 12 acnekToB, 0TOOpaXkarolIMX pa3Hble B3MVIAJbl Ha NPEANpUSTHE, & TAKKE Pa3HYyIo
riyOuHy 3TUX B3rJsA0B. [l omucaHus OM3HEC-TIPOLIECCOB IpelaraeTcs HMCIoJIb30BaTh 85
TUIIOB MOJIENIEN, Kax/1as U3 KOTOPBIX MPUHAICKUT TOMY WIIK HHOMY acrekTy. Cpean 60Jb110r0
KOJIMYECTBAa BO3MOXHBIX METOJ/IOB ONMCAHUS MOKHO BbLIenuTh creayromue: EPC (event-driven
process chain) - MeTo1 orMcaHus IPOIIECCOB, HAIIEANINI MPUMEHEHHE [T OMTMCAHHS IIPOIIECCOB
cucreMsl SAP R/3; ERM (Entity Relationship Model) - moxens cymnocTel-cBsizeil s
onucanus crpyktypsl gaHHblX; UML (Unified Modeling Language) - o0OBbekTHO-
opueHTHpoBaHHbBIN s13bIK MojenupoBanHus. ARIS Toolset (ARIS Easy Design) - enunast cpena
MOJIEJIMPOBAaHUS, KOTOpasi TMpPEACTaBIseT COOOW COBOKYHNHOCTh YETHIPEX OCHOBHBIX
komroHeHTOB - Explorer (IIpoBonnuk), Designer (cpeactBo aist rpaduyeckoro ONMUCAHUS
Mmozeneit), Tabnui (uist BBOAA pa3MYHBIX MapaMeTpoB M aTpuOytoB) u MacrtepoB (Wizards).
Paznuuust 1ByX MpOIyKTOB 3aKirodaercs He B Mmeromonorumueckor yactu (ARIS Easy Design
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Bxogut B ARIS Toolset), a nmumb B pynkiumonane. ARIS Easy Design opuenTrpoBan Ha cOop
uHpopManmu U JnokymeHtupoBanue, korma ARIS Toolset mo3Bonser eme M NpoBOIUTH
KOMIUICKCHBI aHalIM3, CeMaHTH4eckue npoBepku uHpopmaruu. Kpome toro, tompko ARIS
Toolset mo3Bossier co3paBaTh CKPUNTHI (1IA0IOHBI) IS OTYETOB, AHAIM3a M CEMaHTHYECKHX
IIPOBEPOK.
Tabmuia 2

CpaBHUTENIBHBIII aHanM3 M BHIOOP CPEICTB HMHCTPYMEHTAIbHOW  MOJACPKKHU

OpraHU3alMOHHOIO IPOEKTUPOBAHUSA U PEMHKUHUPUHIA OU3HEC ITPOLIECCOB.

IIporpammHBI

JlocTonHCcTBA Henocratku
€ TIPOTyKThI

1. "Moryuas" penpe3eHTaTuBHas
rpaduka.

2. Hanuuwme Oospmioro ymcna
CTaHJApTHBIX  OOBEKTOB  JUIf

OIMCaHNe OU3HEC MPOLIECCOB. 1. HeBO3MOXXHOCTb TeHepaluu

3. Hannuue MHCTPYMEHTa  KaKMX-TMOO KOJOB win  0a3
ARIS MMUTAlMOHHOTO MOJEJIMPOBAHMS.  JaHHBIX. 2. bOJIBIIOE KOJIMYECTBO

4. Hamuuyue BHYTPEHHEro s3blKa  BpEMEHH (BO3MOXKHO 10 5 Mec.)

ympasienuss ARIS-Basic. Ha 00y4eHue nepcoHaa.

5. BO3MOXHOCTBb TECTHpPOBaHUSA

IIPOEeKTa Ha COOTBETCTBUE

TpeOOBaHUsI CTaHIapTa KadecTBa

ISO 9000.

1. ABTOpUTETHOCTH (MHOKECTBO
MOJIOKUTEIBHBIX OT3BIBOB).
2. PacnpoctpanenHocts (99,9%)

IIPOEKTOB OpPraHU3aI[MOHHOTO
PEHH)KUHUPUHTA HCIIOJNHSIOTCS C .
1. Penpe3eHTaTuBHBIE CBOWCTBA
UCTOJIb30BaHUEM CTaHJapTa
HU3KH.
IDEF).
2. OrcyTcTBHE CTaHAAPTHBIX
3. Bo3MOXHOCTh  TeHepaluu
. . 00BEKTOB Ui ONMHUCaHUs OuzHec
ERwin/BPwin  wucnomasiemoro KOJIa 10
. IIPOLIECCOB.
pa3paboTaHHOM MOJIeNN
3. JoBonbHO y3KHe

MH(OPMALIMOHHOW CUCTEMBI.

4. ERwin 7-ii rog moapsn
BBEIOMPACTCS JIYYIIUM TPOTYKTOM
roga 1Mo pe3yibTaTaM OIpoca
«DBMS Reader's Choice Award!».
5. OTHOCHTEILHO HHU3Kas
CTOMMOCTb MPOAYKTA.

BO3MOXHOCTH [JIA MPOBCACHUA
OKOHOMHYCCKOI'O aHaJIkn3a.

1. B HauOoJblIEl CTEINEHU
1. OtcyrcTBUE CTaHAAPTHBIX

MOIXOIUT ISt a3paboTKHu
ARG A pasp O0OBEKTOB JUISI OIMCAaHUSA OW3HEC
. KPYITHBIX UH(POPMAIMOHHBIX
Rational Rose MIPOIIECCOB.
CHCTEM.

2. llema He COOTBETCTBYET

2. Peanusyer OOJbIIyI0 YacTh
MOTEHINAILHOMY PHUCKY.

¢ynkuit ARIS u ERwin/BPwin. 3.
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Mor1iasie (GyHKIIMOHATIBHBIC
BO3MOYKHOCTH o reHeparuu
HCIIOJIHSAEMBIX KOJIOB.

ERwin siBnsiercst cpeicTBOM KOHIENTyallbHOrO MozenupoBanus bJl, ucronb3yromiee
crangapt IDEF1X. ERwin peanusyer npoekTupoBanue cxembl b/I, reneparuio ee onucanus Ha
s3pike 1eneBoil CYBJ] u penmxkunupusar cymectByroomeil bJ[. BPwin sBnsercs cpenctBoMm
(GYHKIIMOHAJIBLHOTO MOJIEIMpoBaHus, peanusytomee wmetogonoruto IDEFO-IDEF3, kotopas
NpeCTaBIsieT co00il COBOKYNMHOCTh METOJOB, IMPAaBHJ W MPOLENyp, NpeAHAa3HAYCHHBIX IS
NOCTpOCHUA  (QYHKUMOHANBHOM MOAENU O0beKTa Kakou-mubo mpeaMeTHOW oO0JacTu.
HenocraTtkom gaHHON mporpammsbl SIBJISIFOTCSI JJOBOJIBHO Y3KHE BO3MOJKHOCTHU /ISl IPOBEAEHUS
HKOHOMUYECKOTO aHallu3a, a TaKyKe OTCYTCTBHE CTAHJAPTHBIX OOBEKTOB JUIsl ONMUCAaHUSI OM3HEC
npoueccoB. Metononorus ARIS no3Bossier, paccMaTpuBaeT NpPEANpPUATHE KaK COBOKYIHOCTh
YeThIPEeX B3IJIAOB: B3I HAa OPraHU3AlMOHHYIO CTPYKTYPY, B3IJISAI HA CTPYKTYPY (YHKIIHA,
B3]l HA CTPYKTYPY JaHHBIX, B3MJIAJ Ha CTPYKTYpy npoueccoB. Hampumep, ARIS Easy Design
OPHUEHTHPOBaH Ha cOop wHbopmanuu U AokymeHTHpoBaHue, korma ARIS Toolset mospossier
€lle U IPOBOAUTH KOMIUIEKCHBIM aHalu3, CEMaHTHMYECKUE MPOBEPKU HHGOOpMALIUU.
HenoctaTkom aHHO# mporpaMMbl SIBISETCSI HEBO3MOXKHOCTh MeHEpAIlui KaKUX-ITH00 KOJIOB WU
0a3 maHHBIX W OOJBIIOEC KOJUYECTBO BPEMEHHM Ha oOydeHme ImepcoHana. Rational Rose
IpeJHa3HaYeHo JUId aBTOMaTHU3allMi 3TanoB aHaiu3a U npoektupoBanus 110, a Taxxe s
reHEepaly KOJOB Ha Pa3JIMYHBIX SI3bIKaX M BBIITYCKa MPOEKTHOM nokyMeHTauuu. Hemocratkom
JAHHOW TIpOrpaMMbl SIBJISIETCS OTCYTCTBHE CTAHJAPTHBIX OOBEKTOB JJIsi ONMCAaHUS Ou3HEC
MIPOLIECCOB, MTPOrpaMMa He MOJIePKUBAET (PYHKIMOHAIbHO-CTOUMOCTHOM aHaJu3.

Tabnuma 3
CpaBHUTENBHBIN (PYHKIIMOHAIBHBIN aHAN3

o ERwi .
CpaBHUTENBHBIN . ARI Ration
o DyHKLINH, CBOWCTBA n/
(GYHKIIMOHATIBHBINA aHAIN3 S . al Rose
BPwin
MonenupoBanue
1 OpraHU3aALMOHHBIX + + +
(GyHKIMH U IPOLIECCOB
P TK
2 a3zpaboTka + o, "
TEXHUYECKOTO 3a/IaHUsI
3 qDYHKHHOHi]HBHO- + + +/-
CTOMMOCTHOM aHaJIu3
4 Onrumusanus  OuzHec
MPOIIECCOB
NmvutanmmonHoe
5 MOJICITHPOBaHHE, + - i
COOBITUMHO-YIIpaBIIIEMOE
MOJEJIMPOBAHUE
6 ["eneparnus KozIa - + +/-
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MHCTPYMEHTAJIbHBIMU
CpPEeICTBaMUK-)» - HET

[http://or-rsv.com/Aris-IDEF.htm]

Bonpire mpeuMyIiecTs B JaHHOW TaONUIlE BBIACISCTCS y MPOTPAMMHOIO MPOIYKTa
ARIS. Ilpogykt mogdepXuMBaeT  HMMHUTALIMOHHOE  MOJICIMPOBAHHME,  MOJICITUPOBAHUE
OpraHU3alMOHHBIX (PYHKIUI U MPOIECCOB, ONTUMHU3ALUIO OM3HEC - MPOLECCOB, (HYHKIIMOHAIBEHO
- CTOMMOCTHOM aHaJu3 U JApyrue cBoicTBa U PyHKIMHU. EMUHCTBEHHBIM HEIOCTATKOM SIBIISICTCS
OTCYTCTBHE TE€HEpaluu Koja npepiokeHus u SQL-cueHapueB A co3AaHusl CTPYKTYPBI 0as3bl
naHHbix. Ha BTOpoM MecTe 1o (yHKUMOHAJIBHOCTH CTOMT HporpamMmublii npoaykT ERwin/
BPwin. 3gech B OCHOBHOM HaOJIOJaeTCsl YacTUYHAs peanu3aius JaHHBIX (QYHKIUH.
OTtcyTcTBYeT ONTUMHU3alUg OW3HEC - MPOLIECCOB M CTaHAAPTHOE IMPEACTABICHUE OCHOBHBIX
o6usHec mporeccoB. M mocieqHee MecTo 3aHMMAaeT HMpOrpaMMHBIA mpoaykT Rational Rose. B
KOTOPOM O4Y€Hb Mayo (YHKIHA W CBOMCTB: MOJEIMPOBAHUE OPraHU3ALMOHHBIX (YHKIHUH U
npoIeccoB, 0popMIICHHE MPOSKTHON JOKYMEHTAIMH, CO3/IaHUe KOHIENTYaIbHBIX U (PU3MYECKIX
Mojiele CTpYKTyphl 0asbl JAaHHBIX, IpymnmnoBas padora Haja npoekToM. OcranbHble QYHKIUU
OTCYTCTBYIOT, TM00 HaxXoATCs B AOpabOTKe.

Ha ocHoBe BbIllIECKa3aHHOTO MOYKHO CJIENaTh BBIBOJ, YTO Y KaXKIOW MPOTPaMMBbI €CTh
CBOM JIOCTOMHCTBA M HEJIOCTATKH U HEJb3s CKa3aTh, UTO KaKasi-TO MPOrpaMMa Jydllle HId XYKe,
BCE 3aBUCHUT OT TOTO, KAKM€ UMEHHO Bbl XOTUTE BHECTH U3MEHEHMsI B CBOIO OpraHuzanuio. Eciau
YYHUTBIBATh IIEHY, TO camas JemeEBas U3 MPeII0KeHHBIX ITporpaMm 310 ERwin/ BPwin HO y Heé
OoJbllie HEJAOCTATKOB, YeM y apyrux mporpamm. Camas poporas oboiaérces B 405208 sto
Rational Rose y Heé MeHbllle BO3MOXXHOCTEHl UM OHa B HAWOOMNBIIEH CTENEHU MOAXOAMUT IS
pa3pabOTKU KPYIMHBIX HHOOPMAITMOHHBIX CUCTEM.

IIpakTnyeckoe 3ansiTue Ne 6
Tema 1.5: Ilenu, 3a1auu 1 METO/ABI UCCIEAOBAHUS IPOrPAMMHOTO KO/1a
Heab: M3yunTh METOBI KCCIIEIOBAHUS ITPOTPAMMHOIO KOAA.
CpencrBa o0y4yeHMs: TETpaau JUIsl BBINOJHEHUS NMPAKTUYECKUX 3aHATUH, MHTepHeT-

pecypeBlL.

JlBa  OCHOBHBIX  cmoco0a  HCCIEOBaHHMS  HPOrPpaMMHOrO  Koga —  3TO
IU3acceMOIMPOBAHUE U OTJIAJIKA.

Hcnonb3ys ausacceMbiiep, MOXHO HOCMOTPETh, KaK yCTpO€Ha Iporpamma, Kakue
KOMaHJbl U B KaKOW IOCIIENIOBATEIHHOCTH JIOJDKHBI BBIOJHATHCS, K KaKUM (YHKIHSIM HIET
oOpamienue u T.1. B o0uiem ciydae quzaccemOiiep He crioco0eH BOCCTAHOBUTh MCXOJIHBIA TEKCT
IIPOrpaMMbl, HAallMCAHHOM Ha SI3bIKE BBICOKOTO ypoBHS, TakoM kak C wim Pascal. PesynbTaTom
paboThl qu3acceMbiiepa sBisgeTcs (Kak MOXKHO J0rajaTbCs U3 HAa3BaHUS) SKBUBAJEHTHBIA TEKCT
Ha s3bIKe acceMmOunepa. [l ocMBbICIeHHs acceMOIEpHOTO TeKCTa aHATIMTUK, pa3yMeeTcs, TOJKeH
OBITH XOPOILIIO 3HAKOM C SI3BIKOM accemOsiepa U ¢ 0COOEHHOCTSIMH TOM cpeJibl, B KOTOPOil 10/ KHA
BBITIOJIHATRCS  Au3acceMOnmpyemas mporpamma. JluzaccemOmep  SIBISETCS  MaCCHBHBIM
UHCTPYMEHTOM — OH HHUKaKk He BoO3AelcTBYyeT Ha mnporpammy. CaMblM MOIIHBIM
au3acceMOIepOM W3  CYIIECTBYIOIIMX HA CETOAHAIIHMN JeHb' MOXKHO CMEJIO Ha3BaTh
nu3accem6iiep IDA Pro (Interactive DisAssembler), paspaboTtannsiii komnanueit DataRescue.

JIist 3aIUTHL OT TU3acceMOIepoB MPUMEHSFOTCS pa3IMYHbIe MeToabl. Hanpumep, ecin
KOJ TporpaMMbl 3allakOBaH WM 3alIU(poBaH, Jgu3acceMOiiep HE CMOXKET YBHICTh B
uccienyemMoM (aiine HacTosAMMEe HHCTPYKIMH U OKaxeTcst Oecrone3eH. Ho 3amumennyo Takum
00pa3oM mporpaMMy MOXHO CHayaja paciugpoBaTh U paclakoBaTh, a IOTOM BOCHOIb30BaThCs
Jr3acceMOIepoM.

Jlnst GONBIIMHCTBA MOMYJISIPHBIX CPEICTB YIIAaKOBKU U MN(POBAHUS KOJa UCTIOTHAEMbIX
MOJyJIel NaBHO pa3paboTaHbl aBTOMATHYECKHE WM IOJyaBTOMATUYECKHE PACIAKOBIIMKHA. A
JUIs  TOro 4ToObl y3HAaTh, Y€M MMEHHO 3allakOBaH TOT MJIM MHOM MOJIYyJb, MOXHO
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BOCIIOJIB30BaThCsl CIIEHUATBHBIMU MTPOrpaMMaMU-HIEHTH(PHUKATOPAMH, KOTOPBIE 10 HEKOTOPHIM
XapaKTepHBIM MpU3HAKaM CIIOCOOHBI OMTO3HABATh Ha3BAaHUE U BEPCHUIO UCIOIb3YEMOTO CPEICTBa
3aIUTHI, @ TAKXKE BEPCUI0 KOMITUIATOPA, IPUMEHSBIIETOCS IIPU Pa3pabOTKe MPOTrPaMMBbl.

Tak 4TO peajbHYIO CIOXHOCTh MJIsl JIM3acCEeMOIMPOBAHMS MPEACTABISIOT TOJBKO
OpOTpPaMMBbl, KOTOpbIE paciu(pOBBIBAIOT (PAarMEHTHl KOJA JUHAMUYECKH, HE JIOIyCKas
€IMHOBPEMEHHOI'0 MIPUCYTCTBUS B MaMSTH paciin(poBaHHOTO KOAA LIETHUKOM.

B HekoToppIx ciydasx am3acceMOiep OTKa3bIBaeTcsi paboTaTh C HCHOJIHIEMBIM
daitnom, eciu Kakue-TO 3aroyioBku ¢aiina copMUpOBaHbl ¢ HapylIeHHUEM crenupuKalum, HO
JAHHBIA cr1oco0 TaKkKe He SABISAETCS Ha/ICKHBIM.

Wuorna  kox  mporpamMMmbel  Moaupuuupyercs — TakuMm — o0pa3oM,  4TOOBI
JIM3aCCEMOIMPOBAHHYIO TIOCIIEIOBATEIILHOCTh KOMaHJ OBUIO OYEHb TPYIHO aHATU3UPOBATH.
Hanpumep, cocenHue KOMaHAbI pa3HOCATCS B pa3Hble MeCTa, a IPABHJIBHOCTbH BBIOJHEHUS
OpraHu3yercs 3a cueT OOJNBIIOrO YHucia Oe3yCIOBHBIX MEpexoAoB. MM Mexay KoMaHAaMu
BCTaBJISIIOTCS. TIPOU3BOJIbHBIE ()parMEeHThl KOJa, HE BIMSIONIME HA Pe3yJIbTaThl BBIYUCICHUHN, HO
OTHHUMAIOILIME Y YEJIOBEKA, BHIIOJIHSIOIIETO aHAIN3, YHMY BPEMEHHU.

[IpaBma, cTrouT OTMETHTh, 4TO, Hampumep, am3accemoOnep IDA Pro umeer Bechbma
MOIIIHBIE CPEICTBA PACIIMPEHUs! (IIOAKIIOYAEMbIe MOJYJIM U SI3bIK CLIEHApUEB), MPEAOCTaBIISISL
TEM  CcaMbIM  BO3MOXKHOCTb  HEWHTpanu30BaTh  BCE  MOMBITKA  IPOTHUBOAEHUCTBUS
JI13acCceMOIMPOBAHUIO U MTOCIEAYIOIIEMY aHAIHU3Y.

Otnaguuk, B OTIMYHE OT Au3acceMmOiepa, sBISETCS AKTUBHBIM HHCTPYMEHTOM U
MO3BOJISIET TPOCIEIUTh IPOIECC BBIMOJIHEHUS IO IIaraM, IMojydas B JIOOOH MOMEHT BCIO
MH(GOPMALIMI0O O TEKYIIEeM COCTOSHHM IpPOrpaMMbl WM BHOCUTh W3MEHEHHUS B TOPSAIOK ee
BeITOJIHEHUs.  Pasymeercs, oOTmaguuk crnocoOeH  TOKa3bIBaTh  JTU3aCCEeMOJIMPOBAaHHBIC
WHCTPYKLHHU, COCTOSIHUSL PETHCTPOB, TaMATH U MHOTO€ Jipyroe. Ho Hanuuue oTiaayuka, B CUILY
€ro aKTUBHOCTH, MOXKET OBITh 00OHApPYKEHO MPOTPaMMOM WIIM TOH €€ 4acThi0, KOTOpasi OTBEYaeT
3a 3amuTy. M mporpamma MOXeT MPEANPUHATh OTBETHBIEC JCHCTBUS.

OTyaquuky OBIBAIOT TPEX OCHOBHBIX THIIOB: YPOBHS I0OJIb30BaTels, YPOBHA siapa U
AMYIIUPYIOIIHE.

Otnamuuku noib3oBatenbckoro ypoBus (User-level Debuggers) MMeOT mpakTU4ecKu
T€ K€ BO3MOYKHOCTH, YTO M OTJIaxuBaemas mnporpamma. OHu wucnoib3yior Debugging API,
BXOJISILIIMI B COCTaB ONEPAIMOHHOW CUCTEMBI U C €0 MOMOULIBIO0 OCYIIECTBIISAIOT KOHTPOJIb HAJ|
00BbeKTOM OTNIaAKH. OTIaAYMKHU T0JIb30BAaTEILCKOTO YPOBHS BXOAAT B COCTaB MHOTHX Cpel
pa3paboTku, Takux kak Visual Studio. OHu TpUTOAHBI AJIs HUCCIEAOBAHUS HE3AIIMIIEHHBIX
IporpaMM, HO MOT'YT OBITh JIETKO OOHAPY>KEHBI.

Otnmaguukun  ypoBHs saapa (Kernel-mode Debuggers) BcTpanBaroTCsi BHYTpb
ONEPALlMOHHOM CHUCTEMbI W MMEIOT TOpa3lo Oojbllleé BO3MOXHOCTEH, YeM OTJIAAUYUKU
M0JIb30BATEIBCKOr0 ypoBHs. U3 siipa onepaniioHHON CUCTEMBI MO’KHO KOHTPOJIUPOBAaTH MHOTHE
OpoIecChl, HE JOCTYNHbIE JAPYrMMH crnocobamMu. OJHMM M3 caMbIX MOIIHBIX M YacTo
UCIIOJIB3YEMBIX OTJIQJAUYUKOB YPOBHS snpa sBisercs Softlce, pa3paboTaHHBII B KOMIAHUU
NuMega Labs (Compuware Corporation). Ho n oTnaguuku ypoBHS spa MOYTH BCEr/la MOTYT
OBITH OOHAPYKEHBI U3 TPOrPAMMBI, HE UMEIOIIEN MOCTyMa K sapy. Xots ais Softlce, nanpumep,
Obul pa3paboTaH MoIynb pacmupeHus IceExt, mosBossonmii, cpeau Mpodero, HEMIOXO
CKpBIBATh HAJIMUYWE OTIaAYUKa B TAMSTH.

OMyJMpyOIIAE OTJIAJUUKH, IIOKAIyH, SBISAIOTCA CaMbIM MOIIHBIM CpPEICTBOM
UCCIIeIOBaHMs KoJla mporpaMM. Takue OTIaJ4iKy AIMYIUPYIOT BBIIOJHEHHE BCEX MOTEHIIUAIBHO
OIACHBIX JIEHCTBUM, KOTOPBIE NIPOTrpaMMa MOXKET MCIOJIb30BaTh AJI BBIXOJA U3-TIOJA KOHTPOJIS
uccienoparenss. OpHako OCHOBHAas MpoOJieMa CO3/aHusl SMYJIHPYIOIUX  OTJIaJYUKOB
3aKJII0YaeTcss B TOM, YTO MHOTAA UM MPHXOJIUTCS SMYJIMPOBATH peaibHOe mepudepuitHoe
obopyoBaHHe, a ATO YPE3BBIYAMHO CIIOKHAS 3a7ava. BO3MOXXHO TMOATOMY ceidac HeT
JOCTYIHBIX IIMPOKOHN ayIUTOPUU AIMYJIUPYIOUINX OTIAIYMKOB, XOTS CYLIECTBYET KAaK MUHUMYM
JBa T[akeTa JUIsl CO3/aHHUS BHUPTyaJbHBIX KOMIIbIOTEpoB: VMware, pa3paboTaHHBIN
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onHonMeHHON komnanuen, u VirtualPC, co3mpannsiii B Connectix Corp. ¥ HelaBHO TIepeIIe I
B COOCTBEHHOCTH Koprioparuu Microsoft.

JlJis 3amuThl OT OTJIAJKK MPOrpaMMa JIOJKHA YMETh OMPEeNATh HATMYUE OTIaTINKa.
s obHapyxkeHus:t Toro xe Softlce paspaborano Oonee aecstu croco6oB. Ho B HEKOTOpBIX
Cllydasix MOXHO OINpEAEIHTb, YTO IporpamMma HCCIEeIyeTcss MpH TMOMOIIM OTJIaJ4uKa II0
KOCBEHHBIM MTPU3HAKAM, TAKUM KaK BpPEeMs BBITIOJTHEHUS.

B coBpeMeHHBIX mpolieccopax C apXUTEKTypoil x86 peanns3oBaHa komanaa RDTSC
(Read Time-Stamp Counter). DTta KOMaHIa MO3BOJIAET TOJYYUTh KOJIUYECTBO TAKTOB
npolieccopa, MPOLEANINX ¢ MOMEHTa BKJIIOUEHUS MUTaHUS WK MOCIeaHero copoca. O4eBHIHO,
YTO OTJAAUUK TOXE sBiseTcs mporpammoii. CrieoBaTtenbHO, KOT/la 3alllUIlIeHHas MporpaMma
UCCIIEIyeTCsl OTIATUUKOM, M3PSAAHAS YacTh TAKTOB IMPOLECCOPA PACXOAYETCS Ha BBITIOJTHEHUE
ero koga. M ecnu mporpaMma 3HaeT MPUOIU3UTEIBHOE KOJMYECTBO TaKTOB, HEOOXOAUMOE ISt
BBITIOJIHEHUSI ONPEACIICHHOTO (parMeHTa KoJa, TO, M3MEPUB pPEAIbHO 3aTpaueHHOE YHCIIO
TaKTOB, JIETKO OOHAPYKUTh 3HAYUTEIFHOE YBEJIMUYEHNE BPEMEHH BBIINOJIHEHUS, 3aTPAYEHHOTO Ha
OTJAJIKY.

Jlyis mporpaMM, KOMIOWJIMPYEMBIX B INCEBAOKOJ, TAaKK€ CYLIECTBYIOT U OTIAJAYUKH, U
JEKOMITWIIATOPBI, BBINAIONIMNE HCXOAHBIM TEKCT HE Ha accemOiepe, a B HEKOTOPOM HMHOM
MPEJICTaBICHUH, TPUTOTHOM JIJIsl aHATTU3A.

KoHTposibHBIE BOIIPOCHL:

1. OcHoOBHBIEC CTIOCOOBI UCCIICOBAHUS ITPOTPAMMHOTO Ko1a?
2. Otnuune qu3acceMOIUPOBAaHUE U OTIAAKH?

IIpakTuyeckoe 3ansaTue Ne 7
Tema 1.6: MexaHu3Mbl 1 KOHTPOJIb BHECCHUS U3MEHECHUH B KOJI
1. VYmparnenue KoH(pUTYpaIHCH

Hean: HM3yyenue mnpouecca ynpasieHHs IPOrpaMMHBIM KOIOM U JOKYMEHTALUEH
MOU(ULIMPYEMBIX MPOrpaMMHBIX cucTeM. [loHuMaTh 3HadYeHHE ynpaBieHUs KOHUrypauuen
I10.

CpencrBa o0y4yeHMs: TETpaau JUIsl BBINOJHEHUS NMPAKTUYECKUX 3aHATUH, HTepHeT-

pecypchl.

VYrpasnenue KOHPUTypalyeil — 3TO Mporecc pa3paboTKH M MPUMEHEHUs CTaHIApPTOB
MpaBUJ MO YIPABIEHUIO 3BOJIOLMEN TPOrPAMMHBIX MPOAYKTOB. DBOIIOMUOHUPYIOIINE CUCTEMBbI
HY>X/IaIOTCSl B YIIPABJIEHUU TI0 TOM MPOCTON MPUYHMHE, YTO B MPOIIECCE WX DBOJIOIMNU CO3/IAETCS
HECKOJIbKO BEpCUH OJIHUX U T€X ke MporpaMm. B 3Tu Bepcuu 0053aTeIbHO BHOCSITCS HEKOTOPHIE
W3MEHEHUS, HCIPABISIIOTCS OIMMUOKH TPEABIAYIINX BEPCUN; KpOME TOro, BEPCHU MOTYT
aJanTUPOBATHCS K HOBBIM aIMAPATHBIM CPEJICTBAM U ONEpAIlMOHHBIM cucteMaM. lIpu stom B
pa3paboTKke M SKCIUTyaTallid MOTYT OJHOBPEMEHHO HAaXOIMUTHCS Cpa3y HECKOJIBKO BEPCHIA.
[ToaToMy HYXHO YE€TKO OTCIEXHUBaThb BCE BHOCHUMBIE B CHCTEMY H3MEHEHUS.
[Ipouienypsl ympaBiaeHUs: KOHPUTYpaleil peryJIupyroT MPOIECChl PErHCTPAallud U BHECEHUS
U3MEHEHWH B CHUCTEMY C YKa3aHHEM H3MEHEHHBIX KOMIIOHEHTOB, a TaKXe CIIOCOOBI
UIEeHTU(UKAIIMK pa3IMYHBIX Bepcuil cuctembl. CpeacTBa ympaBieHUss KoHGUTyparuen
MPUMEHSIOT JUIsl XpaHEHUsS! BCEX BEPCUM CHUCTEMHBIX KOMIIOHEHTOB, JIIsi KOMIIOHOBKH M3 3THUX
KOMITOHEHTOB CHCTEMBI U JIJIsI OTCJICKMBAHUS TIOCTABKM 3aKa3YMKaM pPa3HBIX BEPCUU CHCTEMBI.
VYrpaBnenue KOHPUTypalueld HEpeIKo paccMaTpuUBaeTCs Kak dacTh OOMIero Impoiiecca
yrmpaBieHus: kadecTBoM. [losTomMy WMHOrAa OJHO M TO JK€ JHUII0 MOXKET OTBEYaTh KakK 3a
yIpaBlieHUE KadyecTBOM, TaK W 3a ympaBlieHue KoHdurypamueit. Ho oObuHO paspabarbiBaeMmast
mporpaMMHasi CHCTEMa CHaudaja KOHTPOJUPYETCS KOMaHAOW IO YMPaBICHHUIO KadeCTBOM,
koropasi npoBepsieT IO Ha cooTBeTCTBHE OmNpeAesieHHbIM cTaHaapTtaM kadectBa. lamee 110
nepeaaeTcsl KOMaHAe 1O YIpaBlIeHUI0 KOHUTypaluend, KOTopas KOHTPOIUPYET H3MEHEHUS,
BHOCHMBIE B CUCTEMY.
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CymiecTByeT MHOTO MPHUYUH, OOBSACHSIOMINX HATMYHE Pa3HbIX KOH(UTYpauil OAHOM 1 Tor
’Ke cucteMbl. Pa3nuuHble BepcuM CO3/AOTCS sl Pa3HBIX KOMIIBIOTEPOB WM ONEPALMOHHBIX
CHCTEM, BKIIOYAIOIIMX CHeUUanbHble (YHKIWU, HYXHbIE 3aKazuukam, u T.1. (puc. 1).
MeHempkepsl 10 ynpaBieHUIO KoHpurypauueil oOs3aHbl CIEAUTh 3a PasIUUYMSIMU  MEXKIY
pa3HbIMM BEpCHUAMH, YTOOBI OOECHEUNUTh BO3MOXHOCTH BBIITYCKAa CIEIYIOIIMX BapUAHTOB
CHUCTEMBbl U CBOEBPEMEHHYIO IIOCTaBKy HYXHBIX BEPCHH COOTBETCTBYIOIIMM 3aKa3uMKaM.

Bepcua HP

L

WcxopHan %
cucTema

[Iponiecc ympaBieHuss KOHGUTYypalued ¥ CBs3aHHAs C HUM JIOKYMEHTAIHS JIOJKHBI
MOMYUHATHCS OMpEeNIEHHBIM CTaHIapTaM. B kauecTBe mpumepa MOXKHO MPUBECTH CTaHIAPT
IEEE 828-1983, ompenenstonmii cocraBieHne IUIAHOB yrpaBieHus KoHpurypanueit. Kaxmas
OpraHu3anys JOHKHA HMETh CIPAaBOYHHK, B KOTOPOM YKa3aHbl 3TU CTaHIApPThI, JUOO OHU
JOJDKHBI BXOJUTh B OOIIMH CIPaBOYHUK CTaHAApTOB KadecTBa. OOIIEHAMOHAIbHBIE WU
MEXIyHApOAHbIE CTaHIAPTHI MOTYT OBITh TAaK)KE HCIIOJIb30BAHBI KaK OCHOBA JJISl Pa3pabOTKU
JeTAIM3UPOBAHHBIX CIELUAIbHBIX HOPM M CTaHAAPTOB JUIsl KOHKPETHBIX OpraHu3anuid. 3a
OCHOBY MOXHO B3SIThb JIO0OW THN CTaHIapTa, IMOCKOJIbKY BCE OHHU COJEpXKAT OMUCAHUS
OJIHOTHUIIHBIX IpoleccoB. [lis cepTuuUKauuMyM KadecTBa CBOUX MPOTPaAaMMHBIX IMPOJYKTOB
OpraHu3anysl  JOJDKHA  NpUIEPKUBAaThCAd  OPHUIMANBHBIX  CTAaHAAPTOB  yIpPaBIICHUS
KOH(UTYpaIuei, KoTopsle npuBeaeHbl B cTanmaprax ISO 9000 u B MOaenu OIEHKHA ypPOBHS
pa3zsutus SEL.

IIpu TpagunuonHoil paspaborke IIO B COOTBETCTBMM C KAacKaJHOH MOJIENbIO
paspabaTbiBaeMasi CUCTeMa IOMNajaeT B IPYMNIy MO YNPaBIEHUIO KOHQUrypauuen yxke mocie
MOJIHOTO 3aBepIeHus pa3padoTku u TectupoBanus [10. UMeHHO Takoil mOIX0/1 IEKUT B OCHOBE
CTaHJApTOB YIpaBIeHUS KOH(UTypalueil, KOTopble, B CBOI OYepelb, OOYCIOBIHUBAIOT
HEOOXOAMMOCTh HCIOJB30BaHUS Ul pa3paOOTKA CHUCTEM MOJIENei, MOJOOHBIX KacKaJIHOM.
[ToaToMy ynmOMSIHYTBIE CTaHAApPTHl HE B IIOJHOW Mepe MOAXONAT NPHU HCIOJB30BAHUU TaKHX
MeTo10B pa3pabotku [10, kak 3BOIOIMOHHOE MPOTOTUITMPOBAHKE U MOIIAroBasi papadorka. B
ATOM CHUTYyallud HEKOTOpblE OpraHu3allMd U3MEHWJIU MOAXO0J K YNPABICHHIO KOHQUTypaluei,
CieNlaB BO3MOJKHBIM TMapajliebHYI0 DPa3pabOTKy M TECTHPOBAHUE CUCTEMBbI. Takol MOAX0J
OCHOBAH Ha peryJisipHOi (MHOTI/Ia €KeAHEBHOM) COOpKe CUCTEMBI U3 €€ KOMIIOHEHTOB.

1. YcranaBnuBaetcs BpeMs, K KOTOPOMY JI0JIKHA OBITh 3aBEpIIEHA [TOCTaBKa KOMIIOHEHTOB
cucreMsl (Hampumep, k 14.00). IIporpammuctel, paboTaromiMe HaJ HOBBIMH BEpPCHAMHU
KOMIIOHEHTOB, JIOJKHBI MIPEIOCTABUTh UX K yKa3aHHOMY BpeMeHU. PaboTy HaJl KOMIOHEHTaMU
He 00s3aTeNbHO 3aBeplIaTh, JOCTaTOYHO IPEICTaBUTh OCHOBHbIE paboune (QYHKUUH IS
MIPOBEJICHUS TECTUPOBAHMUS.

2. Cozpmaercs HOBasg BEpCcUs CHCTEMBl C HOBBIMH KOMIIOHEHTAMM, KOTOpBIE
KOMITMWJIMPYIOTCS U CBS3BIBAIOTCS B €IUHYIO CUCTEMY.

3. ITocne 3Toro cucrema nomajiaeT K rpymnie TeCTUpoBaHus. B To e BpeMs pa3paboTuuku
MPOJOHKAIOT paboTy HaJl KOMIIOHEHTaMH, J00aBiisisi HOBble (YHKIUU M HCIPABISAS OLIMOKH,
oOHapy>KeHHBbIE B XO/I€ MPEJIbIIYIIEr0 TECTUPOBAHUSI.

4. JledbexTpl, 3aMeyeHHbIE MPH TECTUPOBAHUM, PETUCTPUPYIOTCS, COOTBETCTBYIOIIUMN
JOKYMEHT TepecbulaeTcsi pa3paboTunkaM. B cremyromieil BepcMu KOMIOHEHTa 3THU J1e(eKThI
OyIyT y4TeHBI U UCTIPABIICHBI.
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OCHOBHBIM TPEUMYIIECTBOM €KEAHEBHOM COOPKHM CHCTEMBI SIBJISICTCSI BO3MOXKHOCTD
BBISIBJICHUSI OMIMOOK BO B3aWMOJEWUCTBUAX MEXIY KOMIIOHEHTaMH, KOTOpPbIE B TMPOTHUBHOM
clIly4ae MOTYT HaKaluluBaThcsa. bosiee TOro, exenHeBHas CcOOpKa CHCTEMBI TOOMIPSET
THIATENIFHYIO MPOBEPKY KOMIIOHEHTOB. Pa3paboTumku paboTaloT MOJA JaBJICHHUEM: HENb3s
npepbiBaTh COOPKY CHUCTEM M TIOCTAaBJIATH HEUCHPABHBIE BEPCHM KOMIIOHEHTOB. lloaTomy
POrPaMMUCTBl HEOXOTHO TOCTABIISIIOT HOBBIE BEPCHM KOMIIOHEHTOB, €CJIM OHU HE ObLIU
IpeBapUTENbHO TIHIATEIBHO MpPOBEepeHbl. TakuM 00pa3oM, Ha TECTUPOBAHHE WU HCIPABICHUE
omm6ok [TO yxoauT MeHbIle BpeMEHH.

st eXeTHEeBHBIX COOpPOK CHCTEMBI TpeOyeTcsl JOCTaTOYHO CTPOTOe YIpaBJICHUE
MIPOLIECCOM HM3MEHEHUH, MO3BOJISIIOIIEE OTCIECKUBATH MPOOJIEMBI, KOTOPbIE BBIABISAIOTCA U
UCIPABIIAIOTCA B X0J€ TecTUpoBaHUs. KpoMe Toro, B pe3ysibTaTe BOZHUKAET MHOXKECTBO BEPCUI
KOMIIOHEHTOB CHCTEMBbI, JIJIsl YIIPaBJICHUS KOTOPHIMH HEOOXOJHMMBI CpEACTBAa YIPaBIICHUS
KOH(HTypanuen.

IlnannpoBanue ynpaB/jeHUus KOH(puUrypanueu

B nmane ympaeineHus KOHQUrypanued NpeAcTaBlIe€Hbl CTaHIApThl, NPOLELYphl U
MEpONpUITHSI, HEOOXOauMble Al yrpaBieHUus. OTHpaBHOM TOYKOW CO3/JaHMS TaKOro ILUIaHa
ABIsIeTCA HAOOp OOLIMX CTaHJApTOB I10 YHPABJICHUIO KOHGUIypaluel, NpUMEHSIeMbIX B
opranuzamn-paspadorunke 10, KOTOpble aganTHPYIOTCA K KaXJAOMY OTIEIBHOMY IPOEKTY.
OOBbIYHO IJ1aH yNpaBiieHUs] KOH(QUTYpalueil HMeeT HECKOJIbKO pa3/iesioB.

1. OmpeneneHue KOHTPOJIUPYEMBIX OOBEKTOB, IMOMANMATAIONIMNX IO  YIPaBICHUE
KOH(Urypanuen, a Takxe GopMalibHasi CXeMa ONpeIeeHUs 3TUX 0OBEKTOB.

2. llepedeHb I, OTBETCTBEHHBIX 3a YINpaBICHHWE KOHQUTYpalued M 3a TOCTaBKY
KOHTPOJIMPYEMbIX 00BEKTOB B KOMaH/y 110 YIIPABICHUIO KOHGUTypaLHeH.

3. llonuthka BeACHHWs YIpaBlIeHHUs KOHQUTYpalMel, T.e. MPOUEAYPHl YIPaBICHHS
U3MEHEHHUSMU U BEPCUSMHU.

4. Onncanue GopM 3amuceit 0 caMoM IPOLIECCe YIIPaBICHUS KOH(DUTYPAIHCH.

5. Onucanue cpeAcTB MOAJEPKKU Mpoliecca yrnpaBieHus: KOHUrypauuei u cnoco6oB ux
HCIIOJIb30BaHU.

6. Ompenenenue 0a3bl JaHHBIX KOH(PUrypaluid, NpUMEHIEMOM Uil XpaHEHUs Bcel
uH(pOpMaLUU 0 KOH(UTYPAIUSIX CUCTEMBI.

Pacnpenenenue o0s3aHHOCTEH M0 KOHKPETHBIM HUCHOJIHUTENSM SIBISIETCS Ba)XXHOM 4acTbhiO
wiaHa. Heo0XxoqumMo 4eTko onpeenuTh OTBETCTBEHHBIX 3a MOCTaBKY Ka)JI0TO JOKyMEHTa WU
komrnioHeHTa [IO nans KoMaHJ MO YIpaBIEHUIO KauyecTBOM U KoHGurypamuen. Jluro,
OTBEUAIOIIee 3a MOCTaBKY KaKOT0-IM00 TOKyMEHTA WJIM KOMIIOHEHTA, JTOJKHO OTBEYaTh U 3a UX
pa3paboTKy. [y ynpoliieHus npoleryp corjlacoBaHusl yJ00OHO Ha3HauaTh MEHEIKEPOB MPOEKTa
WIM BEAYHIMX CHEUAINCTOB KOMAaHJbl pa3padOTYMKOB OTBETCTBEHHBIMHU 3a BCE JIOKYMEHTHI,
CO3/aHHBIE M10J] X PYKOBOJICTBOM.

Onpenenenne KOHPUTypPAUMOHHBIX 00bEKTOB.

B mpornecce pa3pa®oTku GOJBIINX CHUCTEM CO3JAOTCS THICAYM Pa3IMYHBIX JOKYMEHTOB.
BonbIIMHCTBO U3 HUX — 3TO TEKyIllMe pabo4yre JOKYMEHTHI, CBSI3aHHBIE C PA3JIMYHBIMU 3TallaMu
paspabotku I1O. EcTh Taxke BHYTpEHHHE 3allUCKH, MPOTOKOJIBI 3acefaHusi pabouux TIpyI,
INPOEKThl IUIAHOB W TMpeIoKEeHUH U T.m. Takue OOKYMEHThl NPEJCTABIAIOT pa3Be UTO
UCTOPUYECKUM MHTEpPEC W HE HYXHBl I JAJIbHEHIIET0 CONPOBOXIEHUS CHUCTEMBI.
Jlns nnaHupoBaHUs Ipoliecca yNpaBieHHs KOHQUrypauue HeoOXOIWMO TOYHO ONpPENEeIHTb,
KaKHe MPOEKTHBIE 3JIEMEHTHI (MM KJacChl AJIEMEHTOB) OyAyT oObekTamM yrpasieHus. Takue
AIIEMEHTHI Ha3bIBAIOTCA KOHpuUaypayuoHuvimu snemenmamu. Kak npaBuiao, oHM MPeICTaBISIOT
coboit odunmanbHeie AOKyMEHTHl. KOH(UIypallMOHHBIMHM »JIEMEHTaMH OOBIYHO SIBIISIOTCS
IUTAaHBl TIPOEKTOB, CHEeNU(UKAINN, CXEMbl CUCTEMHOW apXWUTEKTYpbl, MPOrpamMmbl U HaOOPHI
TECTOBBIX JAaHHBIX. KpoMme TOro, ympaBieHHIO MOJJIKAT BCE JOKYMEHTHI, HEOOXOAMMBIE IS
OyIy1lero COrnpoBOXKACHUS CUCTEMBI.
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B mporecce ympaBneHus koHdurypammeil KaxaoMy JOKYMEHTY HE0OXOIUMO MPHCBOUTH
YHUKaJIbHOE UMS, NpUYeM oToOpakarollee CBS3M C JPYTMMH JOKyMeHTaMu. [{ins 3Toro
UCIIONIB3YETCSl HMepapXuueckash CHCTeMa HMEH, TIJI€ OHM HMEIOT, HallpuMep, TaKOW BHUJI:
PLC-TOOLS/TIPABKA/®OPMBI/OTOBPAXXEHUE/MHTEP®ENCHI/KO/]
PLC-TOOLS/TIPABKA/CITIPABKA/3AITPOC/OKHO CITPABKU/FR-I
HavanpHas yacth uMeHn — 310 Ha3BaHue npoekta PLC-TOOLS. B npoekrte pa3zpabaTbiBaroTCs
YeThIpe OTAENBHBIX cpenicTBa (puc.2). Ms cpencTBa UCMONb3YETCs B CIEAYIONICH YacTH UMEHHU.
Kaxxgoe cpenctBo cozmaeTcsi U3 UMEHOBaHHBIX MoAayieil. Takoe pazOueHue mpoaoixaercs 10
TEX TIOp, TIOKa HE TOSIBUTCS CChUIKAa Ha O(QUIMATBHBIA JOKYMEHT 0a30BOro ypoBHs. JIMCThbs
JIEpeBa HepapxuM JOKYMEHTOB SIBJISIOTCS O(UIMaIbHBIMU JOKYMEHTaMu mpoekra. Ha puc. 2
MOKa3aHo, YTO JUIsI KaXJ0ro oO0bekTa TpedyeTcs Tpu (POpMaibHBIX JTOKYMEHTa. JTO ONMHCAHUE
00bekToB (mokymeHT OBBEKTDI), kon xommonenta (moxyment KOJ[) m HaGop TecTtoB mis
storo kozaa (nokyment TECTDI).

POL-TOOLS
KOMTWWPOBAHVE ~CBSGHBAHME ~  MPABKA  FEHEPMPOBAHYE f
/T\ /l\ A i
GOPMbI CTPYKTYPH  CTIPABKA

T~ T

OTOBPAXEHHE 3ANPOCH

Puc.2. Hepapxus kongueypayuu

ITooOHBIE cXeMbl UMEH OCHOBAHbBI Ha CTPYKTYpe MPOEKTa, KOI/la UMEHa COOTHOCSTCS C
COOTBETCTBYIOIIUMH MPOSKTHBIMU KOMITOHEHTaMH. Takol MOJX0J K UMEHOBAaHHIO JJOKYMEHTOB
HOPOX/IaeT ompeaeNneHHble npoOneMbl. Hampumep, cHuMXkaeTcs BO3MOXKHOCTh MOBTOPHOTO
UCTIOIB30BaHUSI KOMIOHEHTOB. OOBIYHO B TakKUX CIy4asX W3 CXEMbl OepyTcs KOIUHU
KOMIIOHEHTOB, KOTOpbl€ MOKHO TIIOBTOPHO HCHOJb30BaTh, M IE€PEHMEHOBBIBAIOTCS B
COOTBETCTBUH C HOBOW 00JIaCThIO MpUMEHEHUs. [lpyrue mpobieMbl MOTYT MOSIBUTHCS, €CITH 3Ta
cXeMa UMEHOBaHMS JOKYMEHTOB UCIOJIb3YETCsl KaK OCHOBA CTPYKTYphl XpaHEHHsI KOMIIOHEHTOB.
Torna nmoxp30BaTeNb JODKEH 3HATh HA3BaHUS JIOKYMEHTOB, YTOOBI HAUTH HY>KHBIE KOMITOHEHTHI,
IPU 3TOM HE BCE JJOKYMEHTHI OJJHOTO THIa (Hanpumep, 1o IPOEKTUPOBAHUIO) XPAHATCS B OJJTHOM
MmecTe. Takke MOTYT BCTPETUTHCS TPYAHOCTH TPH YCTAHOBIICHHH COOTBETCTBHS MEXIY CXEMOU
MUMEH U CXeMOH MIeHTH(HUKAIINHI, HCTIOIB3yEeMOM B CHCTEME YIIPABICHHS BEPCUSIMHU.

ba3a nanHbIX KOH(pUrypauuu

Takast 0a3a JaHHBIX WCIONB3YETCS IS XpaHEHUS Bcel HMH(OpMAIMM O CHCTEMHBIX
koH(purypanusx. OCHOBHBIMH (DYHKIUSAMU 0a3bl JAHHBIX KOHOUTYpAIHid SBISIOTCS MOICPKKA
OILICHUBAHWSI BIVMSIHUS TUTAHUPYEMBIX U3MEHEHUH B CHCTEME W MPENOCTaBIeHHEe MHPOPMALIUU O
mpolecce yIrpaBieHus KOHQHUrypanued. 3aJaHue CTPYKTypbl 0a3bl JNaHHBIX KOHQUTYpAIIHid,
oTIpeieNieHre TIPOTIeYp 3aIiCH U TIOMCKa MHPOPMAITUH B 3TOH 0a3e JaHHBIX — BCE ATO SBISETCS
YacThIO Mpollecca TUIAHUPOBAHUS YIIPaBIeHUSI KOHPUTYpaLUeH.

Wudopmanus, 3akmodeHHas B 0a3e JaHHBIX KOH(QHUTypaIyii, TODKHA TOMOYb OTBETUTH Ha
psi1 BOTIPOCOB, CPEIN KOTOPBIX OCHOBHBIMHU M YacTO 3alpaiinBaeMbIMU OyIyT CIEAYIOLIHE.

+ Kaknm 3aka3unkaM MocTaBlieHa OTpeieTICHHAsT BEPCHS CHCTEMBI?

 Kakue anmapaTtHbie CpeJCTBa U KakKas OINepaloHHas cUCTeMa HeOOXOIUMBI AJis pabOThI
JTAHHOUW BEPCUU CUCTEMBI?
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* CKOJIbKO OBLTO BBIMTYIIEHO BEPCHI JTaHHOM CHCTEMBbI U Korja?

* Ha kakue BepcuM CHCTEMbI TOBIHUSIOT W3MEHEHHUS, BHOCHUMBIE B OIPEICIICHHBIH
KOMITOHEHT?

* CKOJIBKO 3alpoCcOB Ha U3MEHEHUs ObLIO pealn30BaHO B IaHHOM Bepcuu?

» Kakoe komuyecTBO OMMOOK OBUIO 3apErHCTPUPOBAHO B JAHHOH BEPCHU CHCTEMBI?
B uneane 6a3a maHHbIX KOHPUTYpaluid IOJDKHA ObITh OOBEAMHEHA C CHCTEMOH yNpaBiICHHS
BEPCUSIMH, KOTOpasi CO3[aeTcs Ui XpaHEHHUS W YNpaBlieHUs (OPMAaJIbHBIMH TMPOESKTHBIMU
ToKyMeHTaMu. Takol MoJaxoid, K TOMY K€ MOJIePKUBAEMbI HEKOTOPHIMU UHTETPUPOBAHHBIMU
CASE-cpencTBamu, MpeocTaBiIsieT BO3MOKHOCTD CBSI3aTh U3MEHEHHUS, BHOCHMBIE B CUCTEMY, U
C TIOKyMEHTaMH, U C TEMU KOMIIOHEHTaMHU, KOTOpPbIE MOABEPIIIUCh U3MEHEHUSIM. B 3TOM ciyuae
YIOPOLIAETCS TIMOWCK HM3MEHEHHBIX KOMIIOHEHTOB, HOCKO/IbKY YCTAHOBJICHBI ~ CBSI3U  MEXIY
JOKYMEHTaMHu (HampuMmep, MEXIy JOKYMEHTaMH IO CHCTEMHON apXHUTEKType U KOAOM
MPOrpaMM) B STUMU CBSI3IMU MOKHO YIIPABJISTh.

Opnako MHOTHE OpraHU3allid BMECTO HcIoyib3oBaHus uHTerpupoBaHHbiXx CASE-cpencts
JUIsL YIpaBJICHUsI KOHPHUTypalyend paccMaTpuBaloOT 0a3y JaHHBIX KOH(PHUTypaluii Kak OTACIbHYIO
cucremy. KoHdurypaionHnele 3J€MEHTbl MOTYT XpPaHUThCS B OTAEIbHBIX (aiinax Win B
cucTeMe ympasieHHus Bepcusmu, HarnpuMmep RCS (W3BecTHas cucrteMa yINpaBieHHsI BEPCHSIMU
mist Unix). B sTtom crnydae B 0a3e AaHHBIX KOHGUTYypauud XpaHuTcs HHPOpMAIus o
KOH(HUTYpaIIMOHHBIX 3JIEMEHTaX M CCBUIKM HAa WMEHAa COOTBETCTBYIOIIMX (ailJIoB B CHUCTEME
yropaBieHus: BepcusiMu. HecMoTpsi Ha OTHOCHUTENBHYIO JICHIEBU3HY U TMOKOCTh TAKOTO MOAX0/a,
OCHOBHBIM HEJOCTaTKOM €ro SIBJSIETCS TO, YTO KOH(HUTYpaIlMOHHBIE 3JIEMEHTHl MOTYT OBITh
U3MEHEHbl 0e3 BHECeHHMs HEOOXOAMMBbIX 3amuceii B 0a3y nanHbIX. l[losTomMy Henb3s
rapaHTHPOBATh, YTO B 0a3e NaHHBIX KOH(HUTypaIHid COACPKHUTCS OOHOBJICHHAS M KOPPEKTHAS
uH(pOpMaIIKs O COCTOSHUU CUCTEMBI.

IIpakTuyeckoe 3ansitue Ne 8
Tema 1.6: MexaHU3MBbl 1 KOHTPOJIb BHECCHUSI U3MEHECHUIT B KOJI

2.praBJ'IeHI/Ie HU3MCHCHUAMU

Heab: HM3yuenune mnporecca ynpaBi€HHs OPOrPaMMHBIM KOJIOM W JTOKYMEHTalHEn
MOIU(UIIUPYEMBIX MPOTPaMMHBIX cucTeM. [loHMMaTh 3HadeHHWe ymnpaBlieHUs KOHUrypamuen
I10.

CpeacrBa 00y4eHusi: TE€Tpaau ISl BBINOJHEHUS NPAKTUYECKUX 3aHATHM, WHTEepHeT-

pecypchl.

YnpasjieHve U3BMEHEHUSAMH

N3menenus B OosblIMX MNPOrpaMMHBIX cHucTeMax HeuszOexHbl. Kak ormeuanoch B
IIPEIbIAYIINX TaBaX, B TEYEHNE KU3HEHHOTO [IMKJIA CUCTEMbBI U3MEHSIOTCS M10JIb30BATEIbCKUE U
CUCTEMHbIE TpPeOOBaHMsI, a TAaKXKe MPUOPUTETHI U 3allpochkl opranuzauuil. [lponecc ynpasnenus
u3MeHeHusMu U cooTBercTByromue CASE-cpeacTtBa mnpegHasHaueHbl Ui TOTO, YTOOBI
3aperucTpupoBaTh U3MEHEHUS U BHECTU UX B cUcTeMy HanboJee 3 PpeKTUBHBIM CIIOCOOOM.

IIpouecc ympaBieHHs W3MEHEHHSMH HA4YMHAETCA IIOCIE TOTO, Kak IPOrpaMMHOE
o0OecrieyeHre WM COOTBETCTBYIOLIAS JIOKYMEHTAlUs TEepenaeTcsi KOMaHAe MO YMpaBICHHUIO
KoHurypanueid. OH MOXKET HayaTbCcs BO BpeMs TECTUPOBAHHUS CHUCTEMbI WM JaXKe IOCIe ee
MOCTAaBKU 3aka3zuuky. llponeaypsl ympaBieHUS HW3MEHEHMSIMH CO3JaloTcsl Uis oOecreueHus
KOPPEKTHOT'0 aHaIM3a HEOOXOAUMOCTH M3MEHEHUH U UX CTOMMOCTH, a TAaKKe JJIsl KOHTPOJIA 32
BHOCHUMBIMU U3MEHEHUS.

IIponecc ynpasJieHusi U3MEHEHUSIMU

3anpoc Ha U3MEHEHUE, 3anoJHEHNe POPMBI 3arpoca

Amnanu3 3ampoca

if usmenenue nomyctumo then

Onenka crioco6a BHECEHUSI U3MEHEHUs
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OrueHka CTOUMOCTH U3MEHEHUS

3anucek 3ampoca B 6a3y TaHHBIX

[Iepenaua 3anpoca rpyIimne KOHTPOJIS 32 U3MEHEHUSIMU

if 3anpoc mpunsr then

repeatscenne msmenenuil B 11O perucrpanus msMmeHeHuinepenadya usmeHeHHoro 110
rpyIIIe yIpaBlIeHUs Ka4eCTBOM

until kauectBo 1O cooTBETCTBYET HOPMAM CO3/1aHNUE HOHOM BEPCUH CHCTEMBI

elsesanpoc Ha U3MEHEHHE OTBEPTHYT

elsesanpoc Ha M3MEHEHUE OTBEPTHYT

[lepBpIM 3TamoM B mIpolecce yNpaBieHUs W3MEHEHUSMHU SIBISETCS 3aroidHeHHE (OPMBI
3aIpoca Ha U3MEHEHHUs, B KOTOPOH YKa3bIBaIOTCS T€ U3MEHEHMs, KOTOPBIC TUIAHUPYETCS BHECTH
B cucteMy. B Qopme 3ampoca Takxke NpUBOAATCS PEKOMEHAAIMM OTHOCUTEIbHO M3MEHEHUH,
IIpEABapUTEIIbHASL OLICHKA 3aTPaT M JaThl 3alIpOCa, €r0 yTBEP)KICHHUsI, BHEAPEHUS U IIPOBEPKHU.
Takxe ¢opmMa MOXKET BKIIOYaTh pas3zel, B KOTOPOM YKa3bIBaeTCs CHOCOO BBIMOJIHEHUS
W3MEHEHUs. 3ampockl HA MU3MEHECHUS PETUCTPUPYIOTCS B 0a3e MaHHBIX KOHUTypammid. Takum
0o0pa3oM, KOMaHJia yIpaBlieHUs: KOHQUTYpaLUSIMA MOXKET CJIETUTh 32 BHINOJTHEHUEM N3MEHEHUH,
a TaK)Ke KOHTPOJIMPOBATh U3MEHEHUS ONPEAEIEHHBIX IPOrPAMMHBIX KOMIIOHEHTOB.

Cpa3y mnocie mpeicTaBleHUs 3aloJHEHHON (GOpMBblI 3ampoca MPOBOJUTCS MPOBEpKa
HEOOXOJUMOCTH U JIOIYCTUMOCTU H3MEHEHHA. OTO OOBACHAETCS TEM, 4YTO HEKOTOpbIE
M3MEHEHHUS BbI3BAHBI HE OMIMOKAMU B MpOrpamMMe, a HEMpPaBUIbHBIM TOHMMAaHUEM TPEOOBAHUI,
JIpyryue MOTYT AyONUpOBaTh MCIpaBICHHE paHee oOHapykeHHBIX ommbOok. Ecim B mpormecce
MPOBEPKU BBISBIISETCSA, UYTO HW3MEHEHHE HEIOMYCTUMO, TIOBTOpsieTCd WM YK€ Obuio
paccCMOTPEHO, TO M3MEHEHHWE OTKIOHseTCs. JIMily, IpencTaBuUBLIEMY 3allpOC Ha W3MEHEHUE,
00BsICHSIETCS MPUYMHA OTKA3a.

Jns OpuHATBIX W3MEHEHUM HA4YMHAETCS BTOpas CTaads — OLEHKAa H3MEHEHUH U
IpeABapUTeNIbHOE omnpeiereHue ctoumoctd. CHavana ciaeayer MpOBEPUTh BIUSHUE W3MEHEHUS
Ha BClO cuctemy. Jljig 3TOro nenaercs TEXHUYECKHM aHalnu3 crocoba BHECEHHUS HW3MEHEHHS.
3aTeM Omnpenensercs CTOMMOCTb BHECEHMS M3MEHEHHUS B OIPEJCICHHbIE KOMIIOHEHTBI, 4TO
peructpupyercs B (opme 3ampoca. B mpomecce oreHuBaHus T1oNie3HAa 0a3za  JTaHHBIX
KOH(UTypanuii ¢ HHPopMaIrei 0 B3aUMOCBSI3IX MEXAy KOMIIOHEHTaMH, Oyaroaapst 4emMy e€cTh
BO3MOHOCTb OLICHUTh BJIUSHUE U3MEHECHHI HA APYTrue KOMIOHEHTHI CUCTEMBI.

Bce uzmenenus, kpome TeX, KOTOPbIE OTHOCSTCS K UCIPABIEHUIO MEIKHX HEI0pabOTOK,
JIOJDKHBI OBITH TIEpEAaHbl B TPYIITY KOHTPOJISI 32 U3MEHEHHUSIMH, TJ€ MPUHUMAETCS PEIIeHUEe O
OPUHITUA HU3MEHEHMsI MO0 OTKasze. DTa TpyIla OIEHMBAEeT BO3JCUCTBHE W3MEHEHHUS HE C
TEXHUYECKOH, a CKOpee C OPraHU3allMOHHOM WJIM CTPATETHYECKOM TOUYEK 3peHus. Bo BHUMaHue
NPUHUMAIOTCS TaKWe COOOpaKeHHUs, KaK OSKOHOMHYECKass BBITOJAHOCTh HW3MEHEHUS U
OpraHU3aIl[MOHHbIE (PAKTOPBI, KOTOPBIE ONPABBIBAIOT HEOOXOAUMOCTh U3MEHEHHSL.

I'pynna koHTponss 3a HM3MEHEHUAMH COCTOMT M3 JIMI, Ha KOTOPBIX BO3JIaracrcs
OTBETCTBEHHOCTb 3a PEIICHHs O BHECEHWNM HW3MEHEHHH. Takue TIpynmel CO CTPYKTYpPOH,
BKIIIOUAIOIIEH  cTapiiero MeHeKepa KOMIaHUHU-3aKa3uhka W COTPYIOHHUKOB  (pUpPMBI-
pa3zpaboTunka, 00s3aTelbHBI IMPH BBINOJIHEHWH BOEHHBIX HPOEKTOB. [l HEOONbIIMX WIH
CpEeIHEro pasmepa IPOEKTOB B 3TY TPYIIILY MOXKET BXOJIUTh TOJIBKO MEHEKEP NMPOEKTA U OJIUH-
JIBa WHXXEHEpa, KOTOphle HE 3aHUMAIWCh pa3paboTkoi manHoro I10. B oTaenbHBIX cioydasx
JIOITYCKAETCS Y4aCTUE aHAJIMTHUKA [0 U3MEHEHHAM, KOTOPBIN JAeT PEKOMEHAALUHA OTHOCUTEIBHO
TOT0, OIIPAB/IaHbl 3TU U3MEHEHUS JINOO HET.

[Tocne npuHATHA pelIeHHs] O BHECEHUU U3MEHEHUI NPOrpaMMHasi CUCTEMa JJIsl BHECEHUS
U3MEHEHUH IMepenaercss pa3paboTuMKaM WM KOMaHJIE IO COMPOBOXICHHIO cuctembl. [lo
OKOHYAHUU 3TOH MPOIeAyphI cucTeMa 00s3aTeNbHO JTOJKHA MPOUTH MTPOBEPKY HA MPABUIHHOCTh
BHECEHHs m3MeHeHui. [lociie »Toro MMeHHO KOMaH/a 1O YIpaBJICHUI0 KOH(UTypaluei, a He
pa3paboTUMKH, 3aiiMETCsl BBIITYCKOM HOBOM BEPCHUHU.

N3meHeHne KaxkJJ0ro KOMIIOHEHTa CUCTEMBI JOJKHO PerucTpupoBaThes. Takum oOpasom
co3maercs UCTOpHS KommoHeHTa. CaMblii ny4ymmii cmoco® JUisi 3TOro — CO3/1aBaTh
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CTaHJapTU3UPOBAHHBIE KOMMEHTAPHUH B Hayalle KOJa KOMIIOHEHTA, IJIe COAEPIKATCS CChUTKH Ha
3ampochl W3MEHEHWH JaHHOTO KOMIIOHEeHTa. Jlisi cocTaBiieHUsT OTYETOB 00 W3MEHEHHSIX
KOMIIOHEHTa U 00pa0OTKHU MX UCTOPHI UCIIOJIB3YIOTCS CIIEIUAIBHBIE CPEACTBA.

3aro/10BOK KOMIIOHEHTA

// TIpoext PROTEUS (ESPRIT 6087)

1

// PCL-TOOLS/TIPABKA/®OPMbI/OTOEPAXXEHWUE/MHTEP®ENCHI

1

/I O6bekt: PCL-Tool-jbesc

/I Astop: I'.Jlun

// Narta cozpanus: 10 HOsOpst 1998 T.

1

/I © Lancaster University 1998

1

//VIcTopusi u3MEHEHHIA

// Bepcust Ko BHec n3menenus Jlara Msmenenue [Ipuunna

//'1.0. Ix. dxone 1/12/1998 Jlo6asienue [Ipemioxena

// 3aroyioBKa rpymnmnou mo

//yTipaBJICHUIO

//xoHpUTypanuen

/1 1.1. T. 1un 9/4/1999 Hosoe nmoste 3ampoc RO7/99

IIpakTnyeckoe 3ansiTue Ne 9
Tema 1.6: Mexanu3Mbl U KOHTPOJIb BHECCHUSI M3MEHEHUH B KOJI
3. VYmpaBieHue BEpCUSIMU U BBIITyCKaMU

Hean: M3yuenue npolecca ynpaBieHUs: IPOrpaMMHBIM KOJIOM U JOKYMEHTAIel
MO (PULIMPYEMBIX TPOrpaMMHBIX cucTeM. [IoHMMaTh 3HaueHue yrpaBieHus KoH(puUrypamueu
I10.

CpencrBa 00yueHMsi: TETPaaU Ui BBHIIIOJHEHUS MPAKTUYECKUX 3aHITUH, IHTepHeT-

pecypchl.

YnpapieHue BepcUsIMH H BbIITyCKAMH

VYnpasnenne BepcusiMu W Bbimyckamu [1O HeoOXoauMo Ui WACHTH(QHUKAINUA H
CIIeKEHHs 3a BCEMH BEPCHUSMH U BBIIYCKAMU CHUCTEMbl. MEHEKephl, OTBEYAIOLIUE 32
yrpaBieHue BepcusiMu U Boeimyckamu 110, pa3zpabaTbIBaroT MpoIeypsl MOUCKA HYKHBIX BEpCHI
CHUCTEMBI M CIEHAT 3a Te€M, 4TOObl M3MEHEHMsI HE OCYLIECTBISUIUCH NMPOU3BOIbHO. OHM TaKxke
paboTaloT ¢ 3aKa3yMKaMHU M IUIAHUPYIOT BpeMs BBIIMyCKa CIEAyHOUIMX Bepcuil cucrtembl. Han
HOBBIMH BEPCUSIMH CHCTEMbI JOJDKHA paboTaTh KOMaH/1a Mo YIpaBlIeHHIO KOHpUrypalue, a He
pa3paboT4UMKH, JaXe €cld HOBBbIE BEPCHUM IMpPEJHA3HAYEHBbl TOJIBKO JUIsl BHYTPEHHETO
UCMOJIb30BaHus. TONBKO B TOM cilydae, eciii nHpopManus 00 U3MEHEHUAX B BEPCUIX BHOCHUTCS
UCKJIIIOYMTENIbHO KOMaHAOM 10 yHpaBlIeHUI0 KOH(Urypanued, MOXKHO TapaHTHPOBATh
COIIACOBAaHHOCTH BEPCHII.

Bepcueri cucteMbl Ha3bIBaIOT SK3EMILIAP CUCTEMBI, UMEIOIIUN OINpe/ieJIeHHbIE OTINYHS
OT JpyruxX OSK3eMIUIIpOB 3TOM ke cucrteMbl. HoBble BepcMM MOTYT  OTJIMYATHCS
(GYHKIMOHAJIBHBIMA  BO3MOXHOCTSAMH, 3((EKTUBHOCTHIO WM HCHPABIECHUSMHU  OIIMOOK.
Hekotopble BepcMM HMMEIOT OJWHAKOBYIO (DYHKIIMOHAJIBHOCTh, OJHAKO pa3pabOTaHbl M0
pa3ianuHble KOH(UTypaluH anmapaTHoro WM MporpamMmHoro oOecnedenus. Ecnu ornuuwms
MEXJly BEpCUSIMHU HE3HAYUTENbHBI, OHU Ha3bIBAIOTCA 8APUAHMAMU OTHON BEPCUU.

Buvixoonas eepcus (release) cucteMbl — 3TO Ta BEpPCHs, KOTOpas IOCTaBJISETCS
3aKa3uuKy. B Kkaxmoil BbIXOJHOW BepcuM JHMOO 00S3aTENbHO MPUCYTCTBYIOT HOBBIE
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(GyHKIMOHATIBHBIE BO3MOXKHOCTH, JINOO OHa pazpaboTaHa moj HOBYIO miatdopmy. KomuyectBo
BEepCHIl OOBIYHO HAMHOIO MPEBBINIAET KOJIMYECTBO BBIXOJHBIX BEPCHUM, MOCKOJBKY BEpCUU
CO3JIaI0TCSI B OCHOBHOM JIJIsl BHYTPEHHETO MOJIb30BAaHMS U HE MMOCTABIISIIOTCS 3aKa34nKY.

B mactosmiee Bpems IS MOANEPKKH YIPaBICHUS BEPCUSMHU pa3paboTaHO MHOIO
pa3zHooOpa3Hbix CASE-cpenctB. C NOMOIIBIO 3THX CPEACTB OCYLIECTBISIETCS YIIpaBJICHUE
XpaHEHUEM KaxJ0H BEpCUM U KOHTPOJIb 3a JOIYCKOM K KOMIIOHEHTaM CUCTeMbl. KOMIIOHEHTHI
MOTYT U3BJICKaThCS U3 CUCTEMBI JUIsI BHECEHHS B HUX M3MeHeHUil. [locne BBeneHUs B cucTtemMy
M3MEHEHHBIX KOMIIOHEHTOB IIOJy4aeTcsl HOBas BepCHsi, A KOTOPOM C MOMOUIbIO CUCTEMbI
YIpaBJICHUS BEPCUSAMH CO3/1a€TCSI HOBOE MUMSI.

Nnentnduxanus Bepcuii

JIro6ast Gonplasi MporpaMMHAasi CUCTEMa COCTOUT M3 COTEH KOMIIOHEHTOB, KaXKABIN M3
KOTOPBIX MOET UMETh HEeCKOJIbKo Bepcuil. [Ipouenypsl ynpapieHus: BEpCUAMU JOHKHBI YETKO
UJICHTU(PHUIMPOBATh KAKIYI0 BepcHuio KommoHeHTa. CylecTByeT TpHU OCHOBHBIX croco0a
UACHTU(DUKAIIIYI BEpCUHL.

1. Hymepayus eepcuii. Kaxxaplii KOMIIOHEHT HMEET YHUKAJIbHBI U SBHBI HOMEp
BepCcHH. DTa cXxeMa UIACHTHU(PHUKAIIUN UCTIONb3yeTCs Hanboee HIMpoKo.

2. Uoenmugpurayus, ocnoeannas na 3Hamenusx ampubymos. Kaxaplii KOMIOHEHT
uAeHTU(PUIIUPYETCS UMEHEM, KOTOPOE, OJIHAKO, HE SIBISETCS YHUKAJIbHBIM AJI Pa3HBIX BEpCHUH,
U HAa0OpOM 3HAYEHUU aTPUOYTOB, Pa3HBIX [JIS KaKIOM BEPCHH KOMIIOHEHTA. 371eCh BEpCHs
KOMIIOHEHTa UACHTU(ULIMPYETCs KOMOMHALIMEeH UMEHHN U Habopa 3HaYeHU aTpuOyTOB.

3. Uoenmugpuxayus na ocrose usmenenuu. Kaxxnas Bepcusi CUCTEMbI UMEHYETCSI TaK
ke, Kak B crocode uaeHTU(UKalud, OCHOBAaHHOM Ha 3HAYEHUSX aTpUOYTOB, ILTIOC CCHUIKH Ha
3arpockl HA U3MEHEHUs, KOTOPhIe PEeaTn30BaHbl B JAHHON BEpCcHUU CUCTEMbI. Takum oOpazom,
BEpCHs CUCTEMbl WACHTU(DUIIUPYETCS UMEHEM U TeMH U3MEHEHUSIMHU, KOTOpbIe Peau30BaHbl B
CHCTEMHBIX KOMIIOHEHTAX.

Hymepaunus Bepcuid

[To camoii mpocToii cxeme HyMmepalud BepcHid K MMEHH KOMIIOHEHTAa MJIM CHUCTEMBI
nobasisieTcst Homep Bepcun. Hampumep, Solaris 2.6 o603Havaet Bepcuto 2.6 cuctemsl Solaris.
[TepBast Bepcust 00b19HO 0O03Hadaetcs 1.0, mocnenyrommmu Bepcusmu oyayt 1.1, 1.2 u t.10. Ha
KaKoM-TO 3Talleé CO3JlaeTcs HOBas BBIXOJHAs Bepcus — Bepcus 2.0, Hymepauus 3TOW BepcHU
HayuMHaeTcss 3aHoBo — 2.1, 2.2 w T.4. DTa JuHEHHaAs cxeMa HyMepaluud OCHOBaHa Ha
OPEANONI0KEHUH O IOCIeNOBaTeIbHOCTH co3laHust Bepcuid. [lomoOHBI  moaxonm K
UICHTU(PUKAIIMA BEPCHH TOJIEPKUBACTCS MHOTUMH TPOTPAMMHBIMU CPEJCTBAMHU YIPABICHUS
Bepcusimu, Haripumep RCS .

Ha puc. 3 rpadguyeckn mpoMUTIOCTPUPOBAH OMHMCAHHBIA CIOCOO0 HyMepaluu BEpCHil.
Crpenku Ha pUCYHKE IMPOBEAEHBI OT HCXOAHOM BepcHU K HOBOHM, KOTOpas CO3JaeTcsi Ha ee
ocHoBe. OTMETHM, YTO IOCIIEIOBATEILHOCTh BEPCU HE 00s3aTeNbHO JIMHEHHAs — BEPCHU C
[OCJIEI0BATEIbHBIMM HOMEpPaMHU MOTYT CO3/1aBaThCs Ha OCHOBE DAa3HBIX 0a30BBIX BEPCHH.
Hampumep, Ha puc. 29.3 BugHO, 4TO Bepcus 2.2 co3aHa Ha ocHOBe Bepcuu 1.2, a He Bepcuu 2.1.
B npunnune xaxnaas CymecTBYIOLIas BEPCHS MOXKET CIYXHTb OCHOBOW ISl CO3AAaHUS HOBOU
BEPCUU CHCTEMBI.

Vi.ib | Viia I
vi.2 V2.0 I V2.1 I | V2.2 I

Puc. 3. Cmpykma CUCTEMHBIX 8EPCULL
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JlaHHas cxema MAEHTHU(HMKALMKM BEPCHH JOCTATOYHO MPOCTA, OAHAKO OHA TPeOyeT JOBOJBHO
OOJNBIIOr0 KOJMMYECTBA HMH(OPMAIMM JJIS COMOCTABICHUS BEPCHM, YTO TMO3BOJISIIO OBl
OTCJIEKUBATh DPA3IUYUi MEXAY BEPCUSAMU M CBS3M MEXAY 3alpocaMd Ha M3MEHEHHs U
BepcusiMU. [l09TOMy TOMCK OTAETBHOH BEPCHM CHUCTEMBl WJIM KOMIIOHEHTAa MOXET OBITh
JOCTAaTOYHO TPYIHBIM, OCOOCHHO IpU OTCYTCTBUM MHTErpaly MexJay 0a30i JaHHbBIX
KOH(UTYpaIWii U CUCTEMON XpaHEHUS BEPCUH.

Nnentuduxanus, 0CHOBAHHAS HA 3HAYEHHUSAX aTPUOYTOB

OcHoBHas npo0ieMa cxeM SBHOTO UMEHOBAHUS BEPCUI 3aKITIOYAETCsl B TOM, UYTO TaKHe
CXEMBbl HE OTOOpaKalOT TeX IMPU3HAKOB, KOTOPHIE MOXHO MCIIOJIb30BaTh AJI MJIECHTU(DUKALUU
BEpCUU, HAIIpUMED:

* 3aKa34UK;

* S3BIK IPOTPAMMHUPOBAHHS;

* COCTOSIHME Pa3pabOTKH;

* anmapaTHas iatdopma;

* 1aTa CO3/1aHusl.

Ecnu xakzast Bepcusi onpenensercs: eIMHbIM HabopoM aTprOyToB, HETPYAHO HO0OABUTH
HOBbIE€ BEPCHM, OCHOBAaHHBbIE Ha JIO0OM W3 CYLIECTBYIOIIMX BEPCHUH, MOCKOJIBKY OHHM OYyIyT
UICHTU(PHUIMPOBATECS €AMHBIM HAOOpOM 3HAa4YeHHMH aTpuOyToB. IIpm 3TOM 3HAYEHHS MHOTHX
aTpuOyTOB HOBOM BepcuM OyAyT COBIAJaTh CO 3HAYECHUSMHU aTpUOyTOB HCXOJHOW BEpCUU;
TaKUM 00pa3oM MOKHO IPOCIIEKHBATh B3aMMOOTHOIIEHHSI MEXAy Bepcusmu. llomck Bepcuit
OCYILECTBIISICTCSI HA OCHOBE 3HaueHHi aTpuOyToB. IIpum 3TOM BO3MOXKHBI TaKkue 3alpochl, Kak
"camas mocienHsas Bepcus', "Bepcus, CO3/aHHAs MEXJy ONpPEIEIeHHbIMU JaaramMu" U T.II.
Hanpumep, o6o3nauenue mis Bepcun cucrtemsl AC3D, paszpaGoranHOl Ha s3blke Java amis
ucnonp3oBanus mox ympasieHuem Windows NT B sHBape 1999 roma, OynmeT BBITISAETH
clIeAyoUMM 00pa3oM:

AC3D (s3b1k = Java, ninargopma = NT4, nata = ssuBaps 1999).

Wnentuduxanus, OCHOBaHHAs Ha 3HAYEHUSAX aTpUOyTOB, CHCTEMOW yIpaBJICHUS
BEPCUSIMH MOXXET TPHUMEHATHCS  HemocpencTBeHHO. OpHako 0Ooiiee  pacrnpocTpaHEHO
UCMOJIb30BaHUE TOJBKO YAaCTM HMMEHHM BEpPCHM, IMpH 3TOM 0a3a JaHHBIX KOH(Urypauui
MOJJIEP’KUBAET CBSA3bh MEXKIy 3HAYCHUSIMHU aTPUOYTOB M BEPCUSMHU CHCTEMBI 1 KOMITIOHEHTOB.

HpenTudguranus Ha OCHOBE U3MEHECHUM

Wnentudukanms, OCHOBaHHasI Ha 3HAYEHUSX aTpHOYyTOB, YCTpaHsIET MpoOIeMy MOnucKa
BEpCUil, CBOMCTBEHHYIO MPOCTBIM CXEMaM HyMepalluu, KOTAa Ul MOHMCKa BepcHM Tpelyercs
3HaHue ee aTpuOyToB. HO B 3TOM ciy4ae /Ui perucTpaiyi B3aMMOCBSI3€H MEXIy BEPCHSIMHU U
U3MEHEHUSIMHU HEOOXOIMMO HCII0JIb30BaHUE OTJIEJIbHOM CUCTEMBI YIIPaBICHUS U3MEHEHUSIMH.

Wnentudukanyss Ha OCHOBE HM3MEHEHHWH INPHMEHSETCS CKOpee K CHUCTeMaM, 4eM K
CHUCTEMHBIM KOMITIOHEHTaM; BEPCHU OTACIbHBIX KOMIIOHEHTOB CKpBITBI OT TOJb30BaTesei
CHCTEMBI YIpaBlieHHusI KoHpurypammeid. Kaxkaoe n3aMeHeHHe B CUCTEME OINUCBIBACTCS MACCUBOM
u3mMeHeHul, TA€ YyKa3aHbl W3MEHEHHs B OTAEIbHBIX KOMIIOHEHTAX, pealu3ylollue JaHHOe
CHUCTEMHOE HM3MEeHEeHHe. MacCHBBl M3MEHEHHH MOTYT NPUMEHSTHCS MOCIEIOBATEIBHO TaKUM
o0Opa3oM, 4TOOBI CO37aTh BEPCHIO CHCTEMBI, B KOTOpPOW pealu30BaHbl BCE HEOOXOIUMBIE
u3MeHeHus. B 3Tom ciryuae He TpedyeTcs TOUHOro 0003HaYeHHs Bepcuu. KomaHaa yrpaBieHHs
KOHUrypanuen paboTaeT C CHCTEMOM YIpaBICHHUS BEPCUSMH TIOCPEACTBOM CHUCTEMBI
yTpaBJICHUS] H3MEHEHUSMH.

EcrecTBeHHO, MpUMEHEHHE HECKOJbKUX MACCHUBOB HM3MEHEHUH K CHCTEME JIOJIKHO
OBITH COTJIACOBAHO, IMIOCKOJIBKY OTIEIbHBIE MACCHBHI M3MEHEHHI MOTYT OBITh HECOBMECTUMBIMU
U UX [OCJeNoBaTeIbHOe NMPUMEHEHHE MOXET MPHUBECTH K MOSBICHHIO HEpabOTOCIIOCOOHOM
cucteMbl. KpoMe TOro, MacCHBBI U3MEHEHHH MOTYT KOH()IMKTOBAaTh, €CIIM OHH TPEAIOJIATratoT
pasHble HW3MEHEHHs B OJHOM KoMIOHeHTe. /Ui ycTpaHeHHMs 3TUX MNpoOJeM HpPUMEHSIOTCA
CpeICTBa YIpPAaBICHHUS BEPCUSIMH, TOJICPKUBAIOIINE UACHTU(UKAIIUIO HA OCHOBE M3MEHEHHIA,
YTO TO3BOJSIET YCTAHOBUTh TOYHBIE MPAaBWIA COTJIACOBAHHOCTH IOCJIEIOBATEIBHOCTU
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CHUCTEMHBIX BEpPCHH M YTO, B CBOIO OYEpedb, OTPAHUYMBAET CIIOCOOBI KOMOMHHMPOBAHUS
MacCHUBOB U3MEHEHHUH.

YnpasJ/ieHue BbIXOJHbIMH BepPCUSMU

BroixogHolt Bepcuell CHCTEMBbl Ha3bIBa€TCS BEpCHsl, IIOCTaBlsieMasi 3aKa3uHKy.
Menemxepsl MO BBITYCKY BBIXOJHBIX BEPCHUI OTBEYAIOT 3a pPELIEHUE O JaTe BbINYyCKa, 3a
yIpaBlieHUE MPOIIECCOM CO3/IaHUs BBIXOJHOM BEPCUH, a TAKXKE 33 CO3JaHUE JOKYMEHTAIUH.

BbixogHas Bepcusi CUCTEMBI BKJIIOYAET B €€0sl HE TOJNBKO CHUCTEMHBIN KOJ, HO TAaKXe
Pl KOMIIOHEHTOB.

1. Konghueypayuonnwie ¢haiinwl, onpenensronye crnocod KOHPUTYPUPOBAHUS CUCTEMBI
JUTSL KQKJTOM MHCTAJISIIUY.

2. @aiinwl OanHbLX, HEOOXOAUMBIE TSl PAOOTHI CHCTEMBI.

3. I[Ipoepamma ycmanogxu, KOTopasi IOMOTaeT HHCTAJUTMPOBATh CUCTEMY.

4. Jlokymenmayus B S3IEKTPOHHOM M IIEYaTHOM BH/JIE, ONIUCHIBAIOILASL CUCTEMY.

5. Vnaxoexa u pexnammvie mamepuansi, pa3paboTaHHbIe CIELHAIBLHO AJISL 3TOM BEpCcUU
CUCTEMBI.

MeHemkepbl 10 BBITYCKY BBIXOJHBIX BEPCHUI HE MOTYT OBITh YBEpPEHBI, UTO 3aKa3UHUKH
Bcerza OynyT 3aMEHATh CTapbleé BEPCUM CHCTEMbl HOBBIMU. HekoTopble moJib30BaTEIM BIIOJIHE
YAOBJIETBOPEHBI YCTAHOBICHHBIMU y HUX BEPCHSIMH M CUUTAIOT, YTO YCTAaHOBKA HOBBIX BEpCUM
He crouT 3arpar. [loATOMy HOBBIE BBIXOJHBIE BEPCHUU CHCTEMbI HE JOJDKHBI 3aBUCETh OT
npenpaymux. PaccMoTpuM Clienyronyo CuTyaluio.

1. Bepcusi 1 cucteMbl HAXOUTCS B SKCILTyaTaIlUH.

2. Boimyckaercs Bepcus 2, TpeOyrolas yCTaHOBKM HOBBIX (aitnoB aaHHbIX. OmHaKO
HEKOTOpBIE€ IIOJb30BATENIM HE HYXKJIAIOTCA B JIOMOJHHUTEIBHBIX BO3MOXHOCTAX BEPCUU 2 U
MPOJOIKAIOT UCIIOIBb30BATh BEPCHIO 1.

3. Bepcus 3 tpebyer ¢aiisioB, comepikaniuxcs B BEpCUU 2, HO caMa HE COACPKHUT ITHX
daiinos.

Huctpuoniotop 1O He MOXKET 3HATH HaBEpHsKA, 4TO (hailiibl TAaHHBIX, TPEOYIOIIHECs
JUTSL BEpCUU 3, y)K€ YCTAaHOBIIEHBI; HEKOTOPHIE IMOJIb30BaTEIN OyAyT MEePEeXOoAUTh OT Bepcuu 1 K
BEpCUM 3, MUHYS Bepcuio 2. Y Apyrux Moib30BaTeseil BCIEACTBUE KaKUX-JINOO 00CTOSTENbCTB
daiinbl NaHHBIX, CBSI3aHHBIE C BepcHe 2, MOTYT ObITh m3MeHeHbl. OTCro/1a ClelyeT MPOCTOM
BBIBOJI: BEPCHS 3 TOJDKHA COACPIKATh BCe (pailyibl JaHHBIX.

IIpunsiTHe pelieHus 0 BBINYCKe BLIXOIHON BEPCHHU

[TonroroBka M pacnpocTpaHEHHE MPOrPaMMHBIX CHCTEM TpeOyloT OONbLIMX 3aTpart,
0COOEHHO 9TO KacaeTcsl PhIHKA MAacCOBBIX MPOTPAMMHBIX MPOIYKTOB. ECiH BBIMYCKH BBIXOIHBIX
BEPCHUI OCYIIECTBIISIIOTCS CIUIIKOM YacTo, MOJIb30BATENN HE YCIEIOT OCO3HATh MOTPEOHOCTH B
pacIIMPEHHBIX BO3MOXKHOCTSIX HOBBIX BEPCUHM, @ €CIM BBIXOJHBIE BEPCHM CO3LAOTCS PENKO,
CYLLIECTBYET BEPOSATHOCTh IMOTEPH pBIHKA COBITA, MOCKOJBbKY I0Jb30BATENU MEPEXOIAT K
aJIbTEPHATUBHBIM CUCTEMaM. DTO HE OTHOCUTCA K MPOTPAMMHBIM MPOAYKTAM, CO3JaHHBIM MOJ
3aKa3 Ui omnpejaeseHHOW opraHu3auuu. OJHaKO M TYT PEIKHUE BBIXOJHBIE BEPCHUU MOTYT
NPUBECTH K PACXOKACHHUIO NMPOIPAMMHOM CHUCTEMBI M T€X OM3HEC-TIPOLIECCOB, IS MOIEPIKKH
KOTOPBIX cHCcTeMa Oblia pa3padoTaHa.

[IpunsitHe pemeHuss O TOM, KOTJa MMEHHO JOJDKHA BBIMTH CIENYIONas BBIXOJHAS
BEpPCHSI CHUCTEMBI, CYIIECTBEHHO 3aBHCUT OT TEXHHYECKUX U OOUIMX OpPraHU3allMOHHBIX
(bakTOpOB, KOTOpbIE ONKcaHbl B Tadbnuie 1.

Tadiuuna 1. dakTopbl, BIAUAKIINE HA CTPATErHI0 BBINYCKA BEepPCHHl CHCTEMBI

dDakTop Onucanue

TexHuueckoe Heo6xoanmocth BBIITyCKa HOBOH BEPCUU o0ycJoBJIeHa
Ka4eCTBO CUCTEMBI  3apeTHCTPUPOBAHHBIMH OMIMOKaMH B CYIIECTBYIOIIEH BEPCHU CHUCTEMEI.
HeGonbmme nedexkTsl MOXKHO YCTpPaHUTh C HOMOIIbI0 3amiar (patches),
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IIateiii 3akoH Jlemana

Konkypenuust

TpeboBanus peIHKa

KOTOpBIE YacTO pacnpocTpanstorcs yepe3 Internet

DTOT 3aKOH MOCTYJIUPYET MOCTOSHCTBO MpUpalleHusi (PYHKIMOHAIbHBIX
BO3MOXHOCTEH B KaXJ0M BBIXOAHON BEPCHUU 10 CPABHEHUIO C MPEIBIAYIICH.
OnHako CymiecTBYIOT U MCKJIIOUYEHUs, HAllpUMEp 32 BEPCHEH C JOCTATOYHO
OOJIBIIMMH U3MEHEHUSIMU CJICTyEeT BEPCHS C UCIIPABICHUEM OIINOOK

HeoGxonuMocTe HOBOM BepcuH OOBACHSAETCS HAIMYMEM Ha PpBIHKE
KOHKYPHUPYIOLIUX IIPOJYKTOB

Otnen MapKeTUHTa KOMIIAHUM MOKET MPUYPOUYUTh BBIXOJ HOBOM BEPCHUU K
ONpeICIICHHON AaTe

[Tpennoxenus Jlnst pa3paboTaHHBIX MOJI 3aKa3 CHUCTEM 3aKa3uMK MOXKET MPEeI0KUTh
3aKa3z4yuKa oo BHECTU B CHUCTEMY psJ M3MEHEHUH, TOr/la HOBask BEPCHs BBIMIET Cpasy
U3MEHEHUSX B MOCJIe peaTn3aluy STUX U3MEHEHHM

cucTeme

Co3naHne BHIXOIHOM BepcHHU

Co3nmaHue BBIXOJHOM BEpPCHU — 3TO Mporecc cOopa BceX HEOOXOOUMBIX (ailioB u
AOKYMCHTAllMHU, COCTABJIAIOIINX BBIXOJHYIO BEPCUIO CUCTCMBI. Tpe6yeTca OIPCAC/INTL HYKHBIC
UCTIOJIHSAEMbIC KOJBI mporpamMm u (ainbl ¢ naHHbIMH. KoHQurypamms BBIXOJHOW BEpCHUU
JIOJDKHA OIPEIEINATHCS M0/ KOHKPETHBIM THIT allllapaTHBIX CPEACTB U ONEPAMOHHOW CUCTEMBI.
Taxke Hy)KHO MOJTOTOBUTh MHCTPYKIMH JJIS TTOJIb30BATEIICH 10 MHCTAUISIIMH CHCTEMBI, B TOM
YHCI€ B DJIGKTPOHHOM BHje. JIOMKHBI OBITh HANMCaHBl CIICHAPUU IS MHCTAJLISIIMOHHON
nporpaMMel. B 3aBepuieHune co3naeTcss WHCTAJUIILUOHHBIN JMCK, Ha KOTOpOM OyJner
pacmpocTpaHsAThCSl cHcTeMa. B Hacrosimee BpeMs B KadyeCcTBE HOCHUTENEH AMCTPUOYTHBOB
Han0oJiee MMPOKO PACIPOCTPAaHEHBI KOMIAKT-TUCKA eMKOCThIO 10 600 MGaiiT.

JIOKyMeHTHPOBaHHE BbIXOIHOI Bepcuun

[Tponecc co3nanus BBIXOAHOM BEPCHU JIOJIKEH OBbITh 33JJ0KyMEHTHUPOBaH, 4T0ObI ObLIa
BO3MOXKHOCTh BOCCTAHOBUThH €€ B OyaymieM. JT0 0COOEHHO Ba)KHO /sl OOJBIIMX CHCTEM C
JUIMHHBIM >KU3HEHHBIM LIUKJIOM, pa3padaTbIiBaeMbIX MOJ 3aKa3. 3aKa3uuKd OOBIYHO MCHOJIb3YIOT
OJIHY BEpCHIO CUCTEMBI Ha MPOTSHYKEHUH MHOTHUX JIET, U BCE HEOOXOIMMbIE U3MEHEHUS] BHOCATCS
MMEHHO B 9Ty BEPCHIO Yepe3 MHOTO JIET MOCTIE €€ TIOCTABKH.

s 1OKyMEHTUpPOBaHHUS BBIXOJHON BEpCUU TMpPEXJE BCEr0 HEOOXOIMMO 3amucarb
BEPCHUH UCXOJHOI'0 KOAa KOMIIOHCHTOB, KOTOPBIC MCIIOJIB30BaHbI JISA CO3AaHUA HCIIOJIHACMOTO
koma. Taxke cimemyer coOpaTh W COXpaHUTh BCE KOMUW HMCXOIHBIX W HMCIOJHSEMBIX KOJIOB,
CHUCTEMHBIX JaHHBIX M KOH(UIypalHoHHbIX (aiinoB. Kpome TOro, MO/KHBI OBITH 3aIHCAHBI
BEPCUU  OINEPALMOHHOM CHUCTEMbI, OHOIMOTEKH, KOMIWIATOPbI M JpyTrue CpeiAcTBa,
pUMEHsIeMbIe I COOPKH CUCTEMBI.

IIpakTnueckoe 3ansaTue Ne 10
Tema 1.7: OGpaTHOE IpOEKTHPOBaHKE. AHAIN3 TOTOKOB JaHHBIX. J(n3accemOanpoBanue
1.06paTHOE MPOEKTUPOBAHHE
Hean: M3yueHne KacCHYECKUX METOI0B MPOSKTUPOBAHUS, 00OpAaTHOE TPOSKTUPOBAHHE.
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CpencrBa 00y4yeHMs: TETpaan AJis BBIIIOJHEHMS IPAKTUUECKUX 3aHATUH, IHTEpHET-
pecypcehl.

PaccmoTpum  Kkjaccuueckue  METOJbl  MPOCKTHPOBAHUS, OPHEHTUPOBAHHBIE HA
npouenypHyr peanusaiuio nporpamMmMmubix cuctem (IIC). IloBropum, 4YTO 3TH METOMABI
MOSIBWINCH B TMEPHOJ] PEBOJIOLUUU CTPYKTYPHOrO mporpammupoBaHusi. OOCYKIalOTCS TOJIBKO
nBa (HauOosiee TOIMYJSIPHBIX) METOJA: METOJ[ CTPYKTYPHOTO TPOCKTHUPOBAHUS M METOJ
npoektupoBanuss Maiikina Jlxekcona (3ToT J[PKEKCOH HE HMMEET HHUKAaKOro OTHOIIEHHUS K
W3BECTHOMY TMEBIly). 3adeM Mbl 3T0 jenaem? Jla 4TtoObl 3HAaTh HMCTOPUYECKHUE KOPHU
COBPEMEHHBIX METOJIOB POCKTUPOBAHUSI.

Memoo cmpykmypHo20 npoeKmupoeanus

HcxoaHsIMu  JaHHBIMU JUIsI METOJAa CTPYKTYpPHOTO IPOEKTUPOBAHUS  SIBIISIOTCS
KOMIIOHEHTHI Monenu aHanm3a IIC, xoropas mpezncrasisieTcss nepapxueil auarpaMm IOTOKOB
JaHHBIX. Pe3ynpTaT CTPYKTYpHOro TIpPOEKTHpPOBaHUS — wuepapxuueckas crpykrypa IIC.
JlelicTBUSL CTPYKTYPHOTO IPOEKTUPOBAHMS 3aBUCAT OT TuUIa HMH(OPMAIMOHHOIO IIOTOKAa B
MOJIEJI aHAJIU3A.

Tunsl ”HPOPMALUMOHHBIX IOTOKOB

Paznuuatot 2 Tuna nHGOPMAIMOHHBIX TOTOKOB:
1) notok npeodpa3oBaHuii;
2) IOTOK 3aIpOCOB.
Kaxk moka3ano Ha puc. 1, B moToke npeoOdpa3zoBaHuil BBIACIAIOT 3 3JeMeHTa: Bxoasmumii moTox,
ITpeoOpazyeMblii TOTOK ¥ BeIxoasmiuii moTok.
[ToToku 3ampocoOB UMEIOT B CBOEM COCTABE OCOOBIE ATIEMEHTHI — 3aIPOCHI.
Ha3naueHnue sneMeHTa-3ampoca COCTOUT B TOM, YTOOBI 3aIlyCTUTh [TOTOK JIAHHBIX 10 OJTHOMY U3
HECKOJIBKMX ITyTeH. AHaJIM3 3a11poca U IEPEKIIFOYEHHE ITOTOKA JaHHBIX HA OJIUH U3 ITyTeH
JEHCTBUI IPOUCXOIUT B LICHTPE 3aIIPOCOB.
CTpyKTypy NMOTOKA 3a1poca WLTIOCTPUPYET pHUC. 2.

Gpaayemuﬁ

Npeo
-~ NOTOK

S BHyTpeHHee npepcTasneHne .
~. wHopMaLmK o
. {BHYTpeHHMiA bopmaT cucTembl) -~

~ -

BHELUHEE NPAACTABNEHUS WHEOPMALIMM
{tropmar BHeWHEro MUpa)

Puc. 1. DnemenTsl noToka npeoOpa3zoBaHUit

__ 3anpoc
4
Bxogswmit - ° | Uenrp anpotoR L 2Ly L Tlotom
. NOTOK ' e ASHCTEUA
“a

Puc. 2. CtpykTypa noroka 3anpoca
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IIpoexTHpOBaHMe /ISl IOTOKA JAHHBIX THIA «IIPeodpa3oBaHHe»

Ilae 1. IIpoBepka OCHOBHOM CHCTEMHOM Mojaend. Mojenb BKIIOYAET: KOHTEKCTHYIO
muarpammy  [1/1J10, crmoBapp naHHBIX U crnenudukanuu mporeccoB. OIeHWBAETCS HX
COINIACOBAHHOCTh C CUCTEMHOM cnenudukanueil.

llaz 2. llpoBepku M YTOUHEHUS JAMarpaMM IIOTOKOB JaHHbIX ypoBHeH 1 u 2.
OneHuBaeTcs COrMacoOBaHHOCTh JUArpaMM, 1OCTaTOYHOCTh JeTaau3aluy npeodpa3oBaTeneil.

Illae 3. OnpeneneHue TUIIA OCHOBHOTO IMOTOKA AUMArpaMMbl IOTOKOB JIaHHBIX. OCHOBHOM
IPU3HAK [TOTOKA NPeoOpa3oBaHUN — OTCYTCTBHE NEPEKIFOUYEHUS 110 Iy TsAM JeHCTBUI.

Illaz 4. OnpeneneHue rpaHull BXOISIIETO M BBIXOASILErO MOTOKOB, OTAEICHUE LEHTpa
npeoOpa3oBanuil. Bxoasmmii NoTOK — OTpe30K, Ha KOTOpPOM HH(OpMalus mpeoOpasyercs u3
BHEIIIHETO BO BHYTPEHHUH (opmMat npeacraBieHus. Berxoasmmii moTok odecriedynBaeT oopaTHOe
npeoOpa3oBaHue — M3 BHYTpPEHHero ¢opmara BO BHEIIHMHA. ['paHMIBI BXOJALIEro H
BBIXO/ISIIIETO MMOTOKOB JOCTaTOYHO YCJIOBHBI. Bapuanus omHoro mpeoOpaszoBaTelisi Ha TpaHHIIE
cj1abo BIMsAET Ha KoHeuHyto cTpykTypy I1C.

Ilaz 5. Onpenenenue HauvanbHOM cTpykTypel IIC. Hepapxuueckas crpykrypa IIC
(bopmupyeTcss HUCXOSIUM paclpoCcTpaHEeHUEM yIipaBiieHus. B nepapxuueckoil crpykrype:

. MOJZYJIM BEPXHETO YPOBHS IPUHUMAIOT PEILEHNUS;

. MOJIyJIM HH)KHETO YPOBHS BBINOJHSIOT paboTy MO BBOJY, 00paboTke U
BBIBOJY;

. MOJIyJIM CPEIHEr0 YpOBHS pealu3yroT Kak (pyHKIUM yNpaBiIeHUs, TaK U

byHKIMN 00pabOTKH.

Havanbnas crpykrypa IIC (nns motoka npeoOpa3oBaHMs) CTaHJApTHA W BKIIKOYAET 2A6HbIU
KOHmpo/iep (HaXOIUTCS Ha BEPILIMHE CTPYKTYPhI) U TPU NOJYMHEHHBIX KOHTPOJLIEpa:

1. Konmponnep éxooswe2o nomoka (KOHTPOJIUPYET MOTYICHHE BXOJHBIX JAHHBIX).

2. Konmponnep npeobpazyemoco nomoxa (YupaBisieT ONepanusiMd HaJ JaHHBIMH BO
BHYTpPEHHEM (opmare).

3. Koumponnep evixoosueco nomoka (yrnpasiseT MOJYYCHUEM BbIXOAHBIX JAHHBIX ).

JlaHHBII MUHUMAaJIbHBI HA0Op MOMYyJIEH TOKPBIBAeT Bce (QYHKIMH YIPaBIICHUS,
o0ecreynBaeT XOpOoIyI0 CBSI3HOCTh U Cl1aboe CLEIUIEHUE CTPYKTYPHI.

Havanbehas ctpykrypa I1C npencraBnena Ha puc. 3.

JAunarpamma noroxkoB aaHubix /1

Bxogawmi MNpeobpasyemplii Buixogawmit
noTox NoToK roToR
> .
- - ~
4 teal .
’ ’ S - A
’ ~ ~
L4 \\ ‘\
¥ W LY
!' \‘ \\
! " - L]
' Imasnbiit - ! v
: KoHTpannep | o
: i \‘
v 1
\\ ]
~ | KouTtponnep - KonTponnep KonTtonnep !
al  sxopauero npecbpasyemoro BrIXOAALLENG
noToKa noToKa noToka

Puc. 3 Hauanwsnas crpykrypa I1C miig notoka «mpeoOpa3zoBaHue»
Llaz 6. Neranuzanus ctpykrypbl T1C. BeimonusieTcs orobpaxeHnue mnpeoOpasoBareneit
[T B moxynu ctpyktypsl I1C. Otobpaxenue BoinosHgercs aswxkeHuem no IIJIJ1 ot rpanun
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[EHTpa MpeoOpa3oBaHMsi BIOIb BXOISANIETO U BBIXOMSINErO IMOTOKOB. BXOIsMmmii MOTOK
MIPOXOJAUTCS OT KOHIIA K Havyally, a BEIXOSIIMKA MOTOK — OT Havdasla K KOHITy. B xone nBmxeHus
npeoOpa3oBaTesii 0TOOPAKAOTCS B MOJIYJIH IMOTYMHEHHBIX YPOBHEH CTPYKTYpBI (pHC. 4).

Llentp nmpeodpazoanus [1J1/] oroOpaxkaercs unave (puc. 5). Kaxapiii mpeoOpazoBaressb
0TOOpaxaeTcsi B MOIyJb, HETIOCPEJICTBEHHO MO TYMHEHHBINA KOHTPOJLJIEPY IIEHTPA.

[TpoxoauTcs mpeoOpa3yeMblii MOTOK ClIEBa HAIIPABO.

Bo03MOXHBI clieTyroIre BapuaHThl OTOOPAKCHHS:

. 1 mpeoOpa3oBarens oToOpakaercs B 1 MOoayb;
. 2-3 npeoOpa3zoBartelss 0TOOpaxaroTcs B 1 MOIyJIb;
. 1 mpeobpazoBarenb oToOpaxkaeTcs B 2-3 MOIyIS.

TrianHbii
BxopAwme KOHTpONNEp
noToKK Tpannua
LeHTpa 7 AN
npeobpasoeaHui
v KouTponnep
BXOAALLErD
noTOKa

Puc. 4. Oto6paxxenue npeodpazosareneit [1J]/] B Mogynu CTpyKTypsI

Mpanwua
ueHTpa e
npecBpazosari " Frasawf
. KOHTDONNEeP
.. .
‘ |
L
*
T
Y Kontponnep
Y npeobpasyemoro
Y NOTOKA

MpeoBpasyemetit ™ ‘
nNGTOK s . _
X
~

Puc. 5. Oro6paxenue nentpa npeodpasosanus [1J]J1
J1st Ka)K0ro MOTyJIsl IIOTYYeHHON CTPYKTYphI Ha 0ase crienuduKaimil mporeccon
MO/JIENIN aHaJIM3a MULIETCS COKPAIEHHOE OIMcaHue 00paboTKH.
Llaz 7. Yrounenue nepapxuueckoit crpyktypsl [1C. Monynu pa3aenstores u
00BEeTUHSIOTCS TS
1) noBBILIEHHS CBSI3HOCTU U YMEHBILIEHUS CLETIICHUS;
2) ynpoIleHus peaau3aluu;
3) ynpoIeHus TeCTUPOBAHUS;
4) noBbIIIEHUS YA00CTBA COMPOBOKICHHUS.

IIpoexTupoBaHue AJIs IOTOKA JAHHBIX TUIIA «3aIIPOCH»
Illaz 1. IlpoBepka OCHOBHOW CHCTEMHOM MoJenu. Mopenb BKIIOYAET: KOHTEKCTHYIO

muarpammy [IJI1O, crnoBaper maHHBIX W cnenudukanuu  mporeccoB. OIEHUBAETCS WX
COTJIACOBAHHOCTH C CUCTEMHOM CTeIM(HKAIIECH.
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Illae 2. llpoBepkn M YTOUHEHHUS JAMarpaMM IIOTOKOB JaHHbIX ypoBHeH 1 u 2.
OrneHuBaeTcs COrflacOBaHHOCTh AMArpaMM, JOCTATOYHOCTD JeTalu3aluu IpeodpazoBaTeiei.

Illaz 3. OnpeneneHue TUIA OCHOBHOTO MOTOKA AUarpaMMbl IIOTOKOB AaHHBIX. OCHOBHOM
MPU3HAK OTOKOB 3allPOCOB — SIBHOE MEPEKIIOUECHNE JAaHHBIX HA OJIUH U3 MyTel AeHCTBUM.

Illaz 4. OnpeneneHue LEHTpa 3alpOCOB U TUIA Ul KaXJO0ro U3 MOTOKOB JIEHCTBUS.
Ecnu KOHKpEeTHBIN MOTOK JEUCTBUS MMEET THUI «IIPeoO0pa3oBaHHUE», TO ISl HETO YKa3bIBAIOTCS
IPaHUIIBI BXOIAIIETO, TPE0OPa3yeMOro 1 BEIXOISIIETO TOTOKOB.

llae 5. Onpenenenne HayanbHOM CcTpykTyphl [IC. B HayanbHylO CTPYKTypYy
OoTOOpaXkaeTcs Ta 4acTb JuarpamMmbl IOTOKOB JaHHBIX, B KOTOPOW pacHpOCTPaHSAETCs MOTOK
3anpocoB. Hauanenas crpyktypa I1C 115 moToka 3anmpocoB CTaHIapTHA M BKIIOYACT BXOSIIYIO
BETBb U JAUCIIETYEPCKYIO BETBb.

CrtpykTypa BXopsiiel BeTBU GopMUpPYETCs TaK )K€, Kak U B MPeIbIAyIIeld METOTUKE.

Jucneruepckass BETBb BKJINOYAET JUCIETYEp, HAXOASIIMNCA Ha BEpLIMHE BETBU, U
KOHTPOJUIEPbl MOTOKOB JCHCTBHS, MOJYMHEHHBIE IUCIETYEPY; HX TOJKHO OBITH CTOJIBKO,
CKOJIBKO UMEETCs IIOTOKOB JEHCTBUM.

Z[narpaMMa NMMOTOKOB JaHHBIX

Notox aedcTenA 1

Moayneuan cTpyxTypa NPOrpaMMHoK GHOTEMBL .

Tnasrei fucnetyepekan
KOHTRONMNEP P .
BxogAuwias .
8eTEL .

Rucnetuep - .
d .

v by
r | I ‘\
Kontponnep) | Kontponnep| | Kontponnep .
noToka 1 noToka 2 noroka 3

Puc. 6. Otobpaxenue B MoaynbHyto cTpykrypy I1C noroka neiictus 1

Hlae 6. deramuzanus crpyktypsl [IC. IlpousBomutcst ortoOpakeHHE B CTPYKTYpYy
KaKI0ro nortoka aelctus. Kakaplii MOTOK AEMCTBUS MMEET CBOM TUI. MOTryT BCTPETHTBCS
MOTOK-«TpeoOpazoBaHue» (0TOOpakaeTcs MO MPEnbIAyIeld METOIMKE) W MOTOK 3ampocoB. Ha
puc. 6 mpuBeeH MpUMep 0ToOpaxkeHus noroka neiicteus 1. [TogpasymeBaercs, 4To OH ABISETCA
MOTOKOM IpeoOpazoBaHusl.

llaz 7. YTounenue wuepapxudeckoi cTpykrypbl IIC. YTOouHeHMe BbIONMHSAETCS A
MOBBILICHUS KauecTBa cucrteMbl. Kak u mpu mpeaplaynieil MeToiMke, KpUTEPUSIMU YTOUHEHUS
CIIy’KaT: HE3aBUCUMOCTh MOjyJeH, 3((EeKTUBHOCTh peanu3allii U TeCTHUPOBAHUS, YIIydlIeHHE

38



COIIPOBOKIAACMOCTH.

Meron npoextupoBanus [[xexkcoHa

Jlis uutocTpanuy nNpoeKTUPOBAHUS 10 ’TOMY METOAY IPOAOKUM IIPUMEP C CUCTEMOM
00CITyKUBaHUS TIEPEBO3OK.

Meton [IkekcoHa BKJIIOYAeT IIECTh MIaroB. TpH MepBBIX IIara OTHOCITCS K O3TaIly
aHaym3a. DTO IAaru: 00vekm — delicmaue, 00beKm — CIMPYKmMypd, Ha4aibHoe MOOeIuposanie.

JMoonpenenenue pyHkumi

Crnenyromuii mar — goomnpenencHne QyHKIUH. DTOT IIar pa3BUBAeT IUarpaMmy
CUCTEeMHOM crelu(pHUKaly 3Tana aHaau3a. Y TOYHSIOTCS Mpolecchl-MoJien. B HuUX BBoIsATCS
JOTIOJTHUTENbHBIE (PYHKIMH. JPDKEKCOH BBIEISACT 3 THIIA CEPBUCHBIX (DYHKITHIA:

1. Berpoennble pyHKIMU (334a0TCSI KOMaHaMH, BCTABISIEMbIMU B CTPYKTYPHBIN TEKCT
poliecca-MOJIENH).

2. Oynkuuu BreyaTyieHUa (HaOMIONAOT BEKTOpP COCTOSIHUS MpoOIecca-MOJIEIN U
BbIpa0aThIBaIOT BBIXOAHBIE PE3YJIbTATHI).

3. ®yHKIMH JUaIora.

OHH pemaroT CIeayIoIre 3a/1a49u:

. Ha0JI0/1al0T BEKTOP COCTOSIHUSA MPOLIECCa-MOIEIH;

. (hOpPMHUPYIOT U BEIBOJIAT NTOTOK JAHHBIX, BIUSIONINI HA SHCTBUS B
IIPOLECCe-MOIENH;

. BBITIOJIHSIIOT OTIEPALIMH JIJIs1 BEIPAOOTKH HEKOTOPBIX PE3YJIHTATOB.

Berpoennyto dynkiuto BBeaem B mozens TPAHCIIOPT-1. IIpeanonoxum, uto B
MOJIEJIM €CTh MAHEJb C JIAMIIOUYKOW, CUTHAJIM3U YOIl 0 npuObITHU. JlaMIiouka BKIIO4YaeTcs
komanaoi LON(i), a Beikitouaetcst komangoit LOFF(1). [To mepe nepemertienus TpancnopTa
MeXly ocTaHOBKaMu Gopmupyercs notok LAMP-koman. MoauduipoBaHHbIi CTPYKTYPHBIH
tekcT mosienu TPAHCIIOPT-1 npuaumaet Bujg

TPAHCIIOPT-1

LON(I);

omnpoc SV;

KIOATD muxn I[TOKA ITPUBBUI(1)
omnpoc SV;

konern XKJI[ATh;

LOFF(I);

noKUHYTh(1);

TPAH3UT 1mukn [TOKA YBbBUI(1)
onpoc SV;

koneny TPAH3UT;

TPAHCIIOPT nukn
OCTAHOBKA;

npHUOBITH(1);

LON(i);

KIOATD muxn I[TOKA TTPUBbIJI(i)
ompoc SV;

konern XKJ[ATh;

LOFF(i);

MOKUHYTH(1);

TPAH3UT nukn [TOKA YBbIJI(i)
omnpoc SV;

konerr TPAH3UT;

konerms OCTAHOBKA;

koneny TPAHCIIOPT;
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puObITH(1);
koHery TPAHCIIOPT-1;

Teneps BBeAeM (YHKIUIO BIeYaTIeHHS. B Hamem mpumepe oHa MOXET (HOpMHPOBATH
KoMmaH bl 111 Motopa Tpancnopra: START, STOP.

YcnoBus BEIpaOOTKH 3TUX KOMAH].

. Komannma STOP dopmupyercs, korga JaTYMKHA PETUCTPUPYIOT MPUOBITHE
TpPaHCIIOPTa HA OCTAHOBKY.
. Komanma START dopmupyercs, korga HaxkaTa KHOIKa IS 3ampoca

TPaAHCIOPTA U TPAHCHOPT JKJAET HA OJTHOM U3 OCTaHOBOK.

Buaum, uro jqist BeipaboTku komauasl STOP HeoOxomuma umH(pOpManus TOJBKO OT
Mojenu TpaHcnopra. B cBoro ouepens, mis BeipaboTku komauasl START HyxHa uHpopmanus
kak oT mozenu KHOIIKA-1, tak u ot mogenu TPAHCIIOPT-1. B cuny storo st peajin3ainuu
¢yHkuuMu BrHeuaTieHus BBeleM (yHKIHOHaNbHBINA mpouecc M-YIIPABJIEHUE. On Oyzer
oOpabaTeiBaTh BHENTHUE AaHHBIC U (popmupoBaTh KomaHael START u STOP.

Scno, uro mpouecc M-YIIPABJIEHUE nomxen mMerbs BHELIHUE CBS3M C MOJEISIMU
TPAHCIIOPT-1 u KHOIIKA. Coeaunennie ¢ moaensio KHOIIKA opranusyem uepe3 BEKTOP
cocrosiHust BV. Coenunenne ¢ mozaensto TPAHCIIOPT-1 opranusyem uepe3 NOTOK JAHHBIX
S1D.

I obecnieuenuss M-YIIPABJIEHUS nHeoOxomumoii wHpOpMAIME OmaTh HAIO
U3MEHUTh CTPYKTypHbId TekcT Mmoaenu TPAHCIIOPT-1. B HeM mnpegycMOTpuM 3aHeceHUe
coobmienus [Tpu6sn B 6ydep S1D:

TPAHCIIOPT-1

LON(I);

onpoc SV;

KIATD uuxn ITOKA TTIPUBBUI(1)
onpoc SV;

koHer JK/IATh;

LOFF(l);

[ToxunyTts(1);

TPAH3UT uukn [TOKA YBbBUI(1)
omnpoc SV;

koneny TPAH3UT;

TPAHCIIOPT mukn
OCTAHOBKA;

npuOBITH(1):

3anucath [Ipubsut B S1D;

LON(i);

KIOATD muxn ITOKA TTPUBBII(1)
omnpoc SV;

konern XKI[ATh;

LOFF(i);

MOKUHYTH(1);

TPAH3UT 1mxn [TOKA YBBIJI(1)
omnpoc SV;

konerr TPAH3UT;

konerms OCTAHOBKA;

konenr TPAHCIIOPT;
npuObITH(1);

3anucath [Ipubein B S1D;

kouery TPAHCIIOPT-1;

O4eBHIHO, YTO MPH TAKOM CBSA3M MPOLIECCOB HEOOXOAMMO T'apaHTHPOBATh, YTO MPOLIECC
TPAHCIIOPT-1 Bemonsser onepauuu ompoc SV, a mponecc M-VIIPABJIEHUE uwuraer
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coobuienus Ilpubbitust B S1D ¢ 4acTOTON, JOCTaTOYHOW MAJSI CBOCBPEMEHHOH OCTaHOBKHU
TpaHcopTra. BpeMeHHBle  OrpaHWYeHHs, IUIAHUPOBAHUE W peanu3auus  JOJDKHBI
paccMaTpuBaThHCS B IOCIEAYIOUINX LIarax NpoeKTUPOBAHUSI.

B 3axmtouenue BBeneM QyHkuuio auanora. CBspkeM 3Ty QYHKLIHIO ¢ HEOOXOAUMOCTBIO
pazsutusa mogenu KHOIIKA-1. Cnenyer pasnuuaTh IEpBOE€ HakaTUE Ha KHONKY (OHO
(dbopmHpyeT 3arpoc Ha MOE3JKy) U MOCIEAYIONIMe HaXXaTusl Ha KHOMKY (O TOro, Kak IOe3JKa
JIEMCTBUTEIILHO HAYaJIach).

Huarpamma gononHutensHoro nponecca KHOIIKA-2, B KOTOpOM yYTE€HO 3TO
YTOYHEHHE, [TI0Ka3aHa Ha pUcC. 7.

Khonka-2

Toynna HaxaTvin ¥

. Hpame Haxarue Xaate " Chpbouip -
- HEMaTHA ~ 3anpoca obcnywxnearna 8nNpoc
YnTats * Hurarh *
HaxaTme © npwubbiTne

Puc. 7. lnarpamma pononauTenbHOoro nporecca KHOIIKA-2

Bremnne cBs3u moaean KHOITKA-2 qoibKHBI BKITIOYATh:

. onHo coenunenHee Mojenbio KHOIIKA-1 — opranusyercs uepe3 noTok
naHHbix BID (ans npuema cooOmieHns 0 HaKaTUU KHOTIKH);
. nBa coenuHenusd ¢ npoueccom M-YIIPABJIEHUE — onHo opranusyercs

yepes MOoToK JaHHbIXx MBD (11t mpuema cooOrieHus 0 puOBITUH TPAHCIIOPTA), APYTroe

OpraHu3yeTcs yepe3 BEeKTop cocTossHus BV (1u1s nepenaun coCTOSHUS EPEKITI0YATENS]

3ampoc).

Takum o6pazom, KHOITKA-2 gyuraer aBa Oydepa qaHHBIX, 3aOTHIEMBIX MPOIIECCaMU
KHOIIKA-1 u M-YIIPABJIEHUE, u ¢oopmupyet cocTosiHue BHYTPEHHETO JIEKTPOHHOTO
nepekitrouatens 3anpoc. OHa peanusyeT QyHKIUIO JUaiora.

Crpyktypnsiii TekeT mogenn KHOIIKA-2 MoxeT uMeTh clneayromuil Bua:
KHOIIKA-2
3anpoc ;= HET;
ynutath B1D;
I'pHAX mukn
KnateHAX mmmkn ITIOKA He HAXKATA
gutaTh B1D;
koHernl JKaateHAX;
3anpoc = [1A;
yutaTth MBD;
KnarsOBCJIY XK muki [TOKA He ITPUBBIJI
yutaTh MBD;
koneln XKnareOBCIIYIK;
3anpoc := HET; yutats B1D;
koHen ' pHAX;
kouery KHOIIKA-2;
JuarpamMma cucTeMHOM crienuKaIiy, OTpakaromias Bce U3BMEHEHUs, TIPEICTaBlIeHa Ha
puc. 8.
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" LAMP xovarms.

(MOTOR-xomaibt)

Puc. 8. IlomHas quarpaMma CUCTEMHOM crienu(pUKaInm

Berpoennas B TPAHCIIOPT-1 ¢ynknust BeipabarbiBaer LAMP-koManabl, QyHKIUS
BrnevamieHuss Mojenun M-YIIPABJIEHUE renepupyer KomaHIbl YIPaBJICHUS MOTOPOM, a
monenr KHOIIKA-2 peanmsyer ¢yHKOUIO auanora (COBMECTHO C mporeccoMm M-
YIIPABJIEHUE).

Y4eT CUCTEMHOTO BpeMEHH

Ha mrare ywera cHCTEMHOr0 BpEeMEHHU MPOCKTUPOBIIMK OMPEACIseT BPEMEHHBIC
OTpaHHYEHUS, HAKJIAIbIBAEMbIE HAa CUCTEMY, (UKCUPYET AUCHMIUIUHY TUIaHupoBaHus. [leno B
TOM, YTO Ha MPEABIAYIINUX IIarax MpoeKTUPOBaHUs OblLjIa MOJIy4eHa CHCTeMa, COCTABIICHHAS U3
MOCNEAOBATENbHBIX MPOIECCOB. OJTH MPOIECCHl  CBA3BIBAJIM TOJBKO TOTOKH JAaHHBIX,
nepegaBaeMbple uepe3 Oydep, M B3auMHbIE HAOJIOJEHUS BEKTOPOB COCTOsIHUS. Tenepn
HEOOXOJUMO TMPOU3BECTH JIOTOJHUTEIBHYI0 CHHXPOHHU3AILUIO MPOILIECCOB BO BPEMEHH, YUYECTb
BIIMSIHUE BHEIIHEW MpPOrpaMMHO-AIapaTHON CPellbl 1 COBMECTHO HMCHOJB3YEMbIX CHUCTEMHBIX
PECYPCOB.pEMEHHbIE OTPAaHUYEHHUS JJIS CHUCTEMBI OOCIY)KMBAHHSI TIEPEBO30K, B YAaCTHOCTH,
BKJIIOYAIOT:

. BpEMEHHOW MHTEpBaJ Ha BeIPa00TKY koMaH6l STOP; oH nomkeH
BbIOMpATHCS IyTEM aHAJIM3a CKOPOCTH TPAHCIIOPTAa U OTPAaHUYEHUS MOLIIHOCTH;
. BpeMs pEaKIMU Ha BKJIFOUECHUE U BBIKIIFOUEHUE JIaMII ITaHEIIH.

J71st paccMOTpEHHOTO TpUMEpPa HET HEOOXOAMMOCTH BBOJAUTH CICIIUAIBHBIA MEXaHU3M
cuHxpoHu3aruu. OJHaKO NMPU PACHIMPEHUU MOXKET MOTPEOOBATHCSI HEKOTOPasi CHHXPOHHU3AIUS
oOMeHa JaHHBIMH.

KoHTpoJIbHBIE BOIIPOCHI

1. B 4em coCTOUT CyTh METOJIa CTPYKTYPHOT'O IIPOEKTUPOBAHUSA?
2. Kakue paznu4aroT TUIbl HHQOPMALIMOHHBIX TOTOKOB?

3. Yto Takoe BXOIAIIHUNA MOTOK?

4. Y10 Takoe BLIXOAAIINNA TOTOK?

5. Yto Takoe 1eHTp npeoOpa3oBaHus?

6. Kak npousBoautcs oTodpaxeHne BXOAAIIEro NoToka?

7. Kak mpou3BouTCs 0TOOpaskeHHe BBIXOIAIIEr0 MOTOKA?

8. Kak mpousBoauTcst oroOpakeHne 1eHTpa npeodpazoBaHusi?

IIpakTuuyeckoe 3ansitue Ne 11
Tema 1.7: OOpaTtHOe npoekTUpoBaHue. AHAIU3 NOTOKOB AaHHBIX. J[u3acceMOIrpoBaHue
2. AHaiuM3 MOTOKOB JaHHBIX. J[n3acceMOnmpoBaHme

Hean: N3yuyenne kiiaccu4eckux METOI0B MPOEKTUPOBAHUS, 00paTHOE MPOEKTUPOBAHUE.
CpencrBa 00y4yeHHs: TETpaau AJIs BBIIIOJHEHMS IPAKTUYECKUX 3aHATHH, IHTEpHET-

pPeCypCHI.
ba3oBbie OHATHUS TU3aCCEMOIUPOBAHUS.
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Yro Takoe auzaccembaupoBanue. JuzacceMOIupoBaHue — mpeodpa3oBaHue MPOTrPaMMBI
Ha MalIMHHOM SI3bIKE K €€ acceMOJIepHOMY IPEACTaBICHUIO. JIeKOMIUIAIMS — MOTyYeHHe Ko/a
A3bIKa BBICOKOTO YPOBHS U3 MPOrpaMMbl HA MAIlIMHHOM SI3bIKE WM acceMOuepe. JleKoMmumsus
— JIOCTaTOYHO CJIOXHBIA mporecc. ITO 00YCIOBIEHO cienyromuMmu npudnHamu: — Ilporece
KOMIWISILIUY TPOUCXOUT C MOTEPSIMU. B MallMHHOM SI3bIKE HET UMEH MEePEMEHHBIX U QyHKIUH,
U TUI JAQHHBIX MOXET OBITh ONPEAETCH TOJBKO MO MPOM3BOJUMBIM HAJ HUMH OIEPALUSM.
Habmionas nepecbuiky 32-X OUT JaHHBIX, TpeOyeTcs 3HAaUYUTeNbHAs padoTa, 4ToObl ONPEaCIUTh,
SBIISIIOTCSL JIM STH JIaHHBIC HEJIbIM YHUCIOM, JIpoObI0 WM ykazaTenem. — Kommuisimus 3To
orepanyss TUNA MHOXECTBO-MHOXKECTBO. KOMIWIAIMSA W JCKOMIWIALUS MOTYT OBITh
BBIMIOJTHEHBI MHOKECTBOM CIIOCO00B. [loaTOMY pe3ynbTaT JEKOMIMIIALUUA MOXET 3HAUUTEIHHO
OTIIMYATbCA OT UCXOAHOTO Koia. — JleKOMIWIATOPBl B 3HAUUTENBHON CTENEHH 3aBUCUMBI OT
KOHKPETHOTO s3blka HM  OumOimorek. (OOpabaTeiBasi HCIOTHSAEMBbIN  (ailyl, CcO3MaHHBIN
komnuwisitopoM Delphi, aexommunstopom, paspaboranHbiM g C, MOXHO MOJIYYUTh
¢dantacTuueckuii pesynprar. — HeoOXoaumo TodHOE AM3acceMOIMPOBAHHE HCIOIHSIEMOTO
¢aiina. Jlrobas ommbka niam ymymieHue Ha (aze quzacceMOIMpPOBaHUS MPAKTHYSCKA HaBEPHSIKA
pa3MHOXaTcid B pe3yibTHpylolieM koje. Ilporpecc cpeiacTB AEKOMIUIISLIUU IPOUCXOAUT
MeIJIEHHO, HO BepHO. HauOosiee croxHbI Ha ceroAHsHui JeHb aexkommuisarop IDA, Gyner
paccMOTpEeH HIDKE. 3a4eM HY>KHO JU3acCEMOIMpPOBAHUE.

[lenb MHCTPYMEHTOB AM3acCCEMONMPOBAHUS 3aKIIOYACTCS B COACHCTBUM HUCCIIEIOBAHUIO
(GYHKIIMOHUPOBAHMSI TMPOTPaMM, KOTJIa HX MCXOAHBIE KOABI He aocTynHbl. HawmbGonee
pacmpocTpaHEHHbIE IEeNU U3acCeMOJIMPOBAHMS: — aHalU3 BPEIOHOCHOTO MPOTPAaMMHOIO
o0OecrieyeHus; — aHaIM3 YA3BUMOCTEH MPOrpaMMHOTO OOECIEeYEHHS! C 3aKPBITBIM HCXOAHBIM
KOJIOM; — aHaJIM3 COBMECTUMOCTH IIPOrPaMMHOI0 00ECIEUEHUsI C 3aKPBITHIM UCXOAHBIM KOJIOM;
— BaJIUIalUsl KOMIIIIATOPA; — OTOOpaKeHHE KOMaHI IPOrpaMMBI B TPOLIECCE OTIAIKU. AHAITU3
BPEIOHOCHOTO IporpaMMHOro oOecnedeHus. Pa3paboTuuMkyu BpEAOHOCHOIO MPOTrPAMMHOIO
oOecrnieueHus Bps JIM IPEJOCTABIT UCXOJHBINA KO/ CBOETo jeTulia. A 6e3 10CTyIa K HCXOJHOMY
Koay, OyAeT JOBOJBHO CIIOXKHO 6 OIpeleNuTh IOBEeIeHHEe BPEJOHOCHOH NpOrpaMMsl.
Cy1miecTBYIOT 1Ba OCHOBHBIX METO/1a UCCIIEJOBAHMS BPEJOHOCHBIX IPOrpaMM - AMHAMUUYECKUN U
CTaTMYECKUW aHanu3. [uHamuueckuil aHalu3 3aKIIOYacTCsl B HCIOIHEHWH IpPOTrpamMMbl B
TIIATEJIbHO KOHTPOJIMPYEMOM OKpYKEHHM (TIECOYHHIIE) M 3alMCHU KaXJIOro ee JeHCTBHSL.
Crartnyeckuii aHajau3 OCHOBaH Ha pa300pe MCXOIHOTO KOJa, KOTOPHBIM, B CIydae BPEJOHOCHOU
IPOrPaMMbl, B OCHOBHOM COCTOUT U3 IN3aCCEMOIMPOBAHHBIX JIUCTUHTOB. AHAJINU3 YSA3BUMOCTEN.
Jlns mpocTOTHI, MOKHO pa3leliuTh Mpolecc ayauTa Oe30lacHOCTH Ha TPU CTAJWU: TOHUCK
yS3BUMOCTEH, aHalnu3 ysA3BUMOCTEH, M pa3paboTka skcmiota. OgHM M Te K€ LIaru
IPEIIPUHUMAIOTCST BHE 3aBUCUMOCTH OT TOTO, MMEETCS JIM y Bac MCXOIHBIM KOJI; OJHAaKo,
YPOBEHb TPYIOEMKOCTH PpE3KO BO3pacTaeT, KOrJa B BallleM pacHOpSHKEHUM €CTh JIMIIb
ucnonHsieMblii (aiin. IlepBerii mar - wucciaenoBaHWE TOTEHIUMATBHO YS3BUMBIX YCIOBUU B
IporpaMMe. JTO 3a4acTyl0 JOCTHIaeTCsl MCIOJIb30BAaHUEM JMHAMUYECKUX TEXHHK, TAKHX Kak
(ha33uHr, OJHAKO TaKXe MOXKET OBbITh peaan30BaHO (OOBIYHO CO 3HAYUTENBHO OOJBIIUMH
YCWIMAMHU) TIOCPEJICTBOM cTaTudeckoro axanmuza. Kak Tonbko mpoOiemMa oOHapykeHa,
TpeOyeTcsl ONpeeNuTh, SBISETCS U OHA YSI3BUMOCTBIO M €CJIM J1a, TO MPU KaKUX YCIOBHSIX.
JluctuHr au3acceMOIMpPOBaHUS MMOMOTAET MOHATh, KaKUM O00pa30oM KOMITUJISITOP PACIIOJIONKHIT
nepeMeHHble B maMatd. Hampumep, MoXeT OBITh MOJIE3HO Yy3HATh, YTO OOBSABICHHBIN
nporpaMMucToM 70-0aliTHBII MacCUB CHMBOJIOB IPH pacIpe/leIeHUH MaMsATH KOMIHJISATOPOM
Obul OKpyriieH B cTopoHy 80 Oaiit. JIMcTMHIM Iu3acceMONMpOBaHUS TaKXkKe MPEAOCTABISIOT
€IMHCTBEHHBIN croco0 MOHATH, OOBABIEHBI JIU MEPEMEHHBIE TTI00aJIbHO WM BHYTPU (DYHKITHIA.
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[TorrMaHne pEaNbHOTO PACIONOKCHHSI TEPEMEHHBIX B MMAMATH JKU3HEHHO BaXHO TMPHU
pa3palboTKe IKCIIIONTOB. AHAJIU3 cOBMECTUMOCTH. Korjja mporpaMMbl 1OCTYIIHBI TOJIBKO B BHJIE
UCTIONTHSAEMBIX  (pailyioB, CTOPOHHMM  pa3paboTYMKaM  KpaliHE CIIOKHO  OOeCIeYuTh
COBMECTHUMOCTh C HUMH CBOHUX IpOrpaMM, a TaKKe pPACHIHUPUTh HX (YHKIHOHAIBHOCTb.
Hanpumep, ecian npousBoauTeNb HE MPEIOCTAaBUI JApaiiBep Ui anmapaTHOTO YCTPOMCTBA, TO
peBEpC MHKUHUPHHT — PAKTHYECKHA STUHCTBEHHOE CPEJICTBO I pa3pabOTKH albTEPHATUBHBIX
npaiiBepoB. Bammmanus xommmistopa. Jlu3acceMOnMpoBaHUE MOXET OBITH CPEIACTBOM ISt
IPOBEPKH COOTBETCTBUS pabOThl KOMIMWIATOpa ero cnenuduxanuu. Takxke uccienoBaTems
MOXET 3aMHTEpPEecOBaTh HAJMYWE JOMOJHHUTEIBHBIX BO3MOXKHOCTEH, ONTHMHU3HUPYIOLINX
pe3ynbTaT KoMIusiiuu. C TOYKH 3peHHs] 0e30MacCHOCTH BaXKHO OBITh yBEPEHHBIM, UYTO KOJ,
TEHEpUPYEMBIl KOMMWIATOPOM, HE COJEPKUT dYepHbIX xon0B. Otmagka. K coxanenuro,
Ir3acceMOJiephl, BCTPOEHHBIE B OTJIQAUuKH, 3adacTyro ManodddektuBubl (OllyDbg —
uckitoyeHre). OHM HeCOCOOHBI K CEpUHHOMY AM3acCeMOIMPOBAHUIO U MHOT/Ia OTKA3bIBAIOTCS
JIM3acceMOIMpoBaTh, He OyAy4H B COCTOSHHM OINpENeNuTh rpaHunbl GyHkiuu. Ilosromy, mis
JYYIIEro KOHTPOJIS HaJ MPOLECCOM OTJAJIKH, JIydlle HCIOJIb30BaTh OTIAJYMK B COYETAHUU C
xopommM au3accemoOnepom. 7 Kak mgu3accemOmupoBath. THUNMYHBIE 3aqaud, C KOTOPBIMHU
crankuBaetcst nuzaccemouep: B3saTh 100 Kb u3 ucxonnoro ¢aiina, oTaenuTh KOA OT JAHHBIX,
npeoOpa3oBaTh KOJ K SA3BIKY acceMOiiepa, U TJIaBHOE HUYETO HE OTEPATh. B 3TOT CICOK MOXHO
N00aBUTh JOIOJIHUTENbHBIE TOXEJaHWs, HampuMep, OMpeelieHne TpaHull (QYHKIIHIA,
pacro3HaBaHHe TaOJUIl MEPEXO0JI0B, BBIIEICHHE JIOKAIbHBIX MMEPEMEHHBIX... JTO 3HAYUTEIHHO
YCIOXKHUT ero paboty. KauecTBo pe3ynbTUPYIOIIMX JIMCTUHTOB JU3aCCEMOIUPOBaHUS
OTIpe/IeINIAeTCSl CBOMCTBAMU aJITOPUTMOB, a TAKXKE YMECTHOCTBIO MX MPUMEHEHUS! B KOHKPETHOMN
cutyaruu. 1.2. ba3oBeiit anroputm auzaccembnupoBanus Illar 1. IlepBriM marom B mporecce
JTM3aCCEMOJIMPOBAHMS  SIBISCTCS HMACHTH(HKAIMSA KOZOBOTO CErMEHTa. Tak Kak KOMaHJIbI
OOBIYHO CMeEILIaHbl C JaHHBIMHU, TO Au3acceMOiepy HeoOXoAumo ux pasrpannuuth. Llar 2.
[TonyunB agpec mepBoii KOMaH/IbI, HEOOXOJMMO MPOYUTATh 3HAYEHHUE, COACPIKAIICECS 110 ITOMY
aapecy (WM CMEIeHUIo B (paiiyie) ¥ BBIMOJHUTH TaOIUYHOE MpeoOpa3oBaHUE ABOUYHOTO KOJA
orepaiuu B COOTBETCTBYIO eMy MHEMOHHKY si3bika accemOiepa. Illar 3. Kak Tonbko komaHaa
OblTa OOHapyKeHa M JEKOJAMPOBaHA, €€ acCeMOJIEPHBI DKBHUBAJIECHT MOXET OBITh J100aBIEH K
pe3ynbTupyronemMy nuctuHry. [locne 3Toro HeoOxoauMo BeIOpaTh OJHY M3 PAa3HOBHIHOCTEH
CHUHTaKcuca si3bika accemoOuepa. Illar 4. Jlanee HeoOX0IMMO MEPEUTH K CIEAYIOIICH KOMaHIe U
MOBTOPUTH TpEIBIAYIIME INard J0 TeX Top, TMOKa Kakaas KoMmaHia aitma He Oyaer
Ju3acceMOIMpoBaHa.

IIpakTnuyeckoe 3ansitue Ne 12
Tema 2.1: YTunuTsl s review: 0030p
Hean: PazoOpaTh MoHATHE YTHINTA, 0030PYTHUIIUTHI IS revView.

Yrumuta (mocn. ot anri. "utility” — "mone3HOCTB") — B KOHTEKCTE KOMITBIOTEPHBIX
TEXHOJIOTUI OOBIYHO HEeOOJbINIasi MPOrpamMmMa, BBIMOJIHAIONIAs OJHY, Yallle BCEro, CBSI3aHHYIO C
oOciyxuBanuem IIK wnm omnepaunoHHONW cuctembl, QyHKuHi0. OHH MOTYT Kak H3Ha4yallbHO
ObITh yacTeio OC (Hampumep, IITATHBIA AedparMeHTaTop >KECTKOrO AWMCKA WIN JUCIETYEp
3aJa4), TaK ¥ MOCTABISATHCI CTOPOHHUMH pa3paboTUUKaMH.

Jns cBoelt paboOThl YTUIMTBI MOTYT HCHOJB30BAaTh JIMOO MOJHOCTHIO COOCTBEHHBIE
pecypcbl, 1060 4yacTh (pyHKIMOHANa cucTeMHbIX HHCTpyMeHToB OC (Hampumep, Komananyio
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cTpoky). [Tocnenuuit hakt poaHut ux ¢ wiaruHamu. OIHAKO, B OTJIMYUE OT IJIAaTMHOB, YTUIUTHI
SBJISIIOTCS B OOJBITMHCTBE CBOEM CaMOCTOATEIBHBIMH MpPOTpPaMMaMH H, XOTS Obl A
BBITIOJTHEHMS 0230BBIX 33714, MOTYT paboTaTh aBTOHOMHO.

B o0030pe HmWke mpemaraeM pacCMOTPETh HECKOJIbKO HMHTEPECHBIX OECIUIaTHBIX
KOMIUICKTOB ~yTHJIUT, KOTOpBIC TO3BOJSAT Bam 3HAYUTENBHO paciivupuTh (HYHKIMOHAI
OTICPAIIMOHHON CHCTEMBbI, HACTPOUTh €€ I0J] CBOM HYXIbl M TOJYYUTh PsJ TOJE3HOU
uHOpPMALIUU O CBOEM KOMITBIOTEPE.

Code review - umHKeHEpHas MPAKTHKAa B TEPMUHAX T'MOKOW METOJIOJOTHH pa3pabOTKH.
D10 aHanu3 (MHCHEKLHUS) KOJa C LEIbI0 BBISIBUTH OIIMOKH, HEJAOYEThI, PACXOXKICHUS B CTUJIC
HanMCaHUs KOJa, B COOTBETCTBUHU HAIIMCAHHOI'O KOJIa M ITIOCTAaBJICHHOM 3a1auH.

K oueBuHbBIM 1IIFOCAM 3TOM NPAKTHUKHA MOYKHO OTHECTH:

. Virydiiaercst KauecTBO KoJia

. Haxopsarcs «rmymnbie» omuOKy (ONeYaTKH) B peaan3auu

. [ToBblmaeTcst cTeneHb COBMECTHOI'O BJIAICHUS KOJIOM

. Koz npuBoauTes kK €IMHOMY CTUJIIO HAIIMCAHUS

. Xopowmo MNOAXOAUT Uil OOY4YeHHs «HOBHMUYKOBY», OBICTPO HaOHMpaeTcs HaBbIK,

MPOMCXOIUT BEIPABHUBAHKE OIIBITa, OOMEH 3HAHUSIMH.

YTo MOKHO HHCIIEKTUPOBATH.

Jlist peBbIO MOAXOAMT JIF000H Koa. OmHako, review 00sS3aTeNIbHO JODKHO TPOBOIUTHCS
JUIs  KPUTUYECKMX MECT B MPWIOKEHUH (HampuMep: MEXaHM3Mbl ayTeHTU(UKALMH,
aBTOpHM3allMM, TIepenadd M o0paboTkM BaXkHOW uWHPopManmuu — 00paboTKa JIEHEKHBIX
TpaH3aKIUK U TIp.).

Taxoke U1 review TMOIXOIAT U IOHHUT TECThI, TaK KaK FOHUT TECTHI — 3TO TOT K€ CaMbIi
KOJ1, KOTOPBII MOJBEPKEH OMIMOKAM, €ro Hy>KHO MHCIIEKTUPOBATh TAKXKE TIIATEIBHO KaK U BECh
OCTAIBHOM KOJ|, TOTOMY 4YTO, HENPaBWIBHBIA TECT MOXET CTOMTh OYEHb JIOpPOTO.

Kax nposooumuw review

Boo0ie, peBbio KoAa JIOJKEH MPOBOAMTHCS B COBOKYIHOCTU C JIPYTMMHU THOKMMHU
WHXXEHEPHBIMU TpaKkTUKaMu: MapHoe mnporpamMupoBanue, TDD, CI. B »tomM ciyuae
JIOCTUTaeTcss MakcuMasibHasi 3QQeKTUBHOCTh peBbI0. Ecau ncnonb3yercs rudkas METOA0JIOTUs
paspaboTtku, TO »Tan code review wMoxHO BHectu B Definition of Done ¢uun.

U3 yeeco cocmoum review

. Chauaiia design review — ananu3 Oyayluero amsaiiHa (apXUTeKTypbl).JlaHHbIH
3Tall O4eHb BaXKCH, TaK Kak 0e3 Hero peBbl0 KoJa OyaeT MeHee IOJIE3HBIM MM BOOOILE
Oecrone3HpIM (€CITM TPOTPAMMUCT HaMUcal KOJ, HO ITOT KOJ IIOJIHOCTHIO HEBEpEeH — He
peliaeT  MOCTaBICHHYIO  3agady, HE  yJOBJIETBOpsieT TpeOOBaHUSM 1O  MaMSITH,
BpeMeHn). [lpumep: npoepammucmy nocmagunu 3adayy Hanucames daicopumm COPMUpOBKU
maccusa. Ilpoepammucm peanuzosan aneopumm bogo-sort, npuvem ¢ mouKku 3peHusi Kavecmeda
Ko0a — He NpuopamvcCs (CMulb HANUCAHUSA, NPOBepPKA HA OWUOKU), HO DMOM aleopumm
COBEPULEHHO He NOOX00um no epemeru pabomsi. I103momy pesvbro 6 OGHHOM Cyyae 6ecnone3Ho
(KOHeUHO — 2MO YMPUPOBAHHBIL NpUMEpP, HO s OYMAl0, CYMb 5CHA), 30ecb HeoOXO00UMO
HOJIHOCIbBIO NEPEeNnUCHI8AMb AJIOPUMM.

. CoOctBeHHO, caM Code review — anaiau3 HamvcaHHoro kona. Ha manHoMm srtame
aBTOPY KOJIa OTIIPABIISIFOTCS 3aMEYaHUs, TTOKETaHUs 110 HAMMMCAHHOMY KOJIY.

Taxke O4YeHb BaXKHO ONPEICTUTHCS, 3a KeM OyJeT MocjenHee CIOBO B IMPHHATHH
(UHATBHOTO pelIeHHs] B ClIy4ae BO3HUKHOBEHHUs criopa. OOBIYHO, IPUOPUTET OTAACTCS TOMY
KTo OyAeT peanu3oBbIBaThb KoJ (Kak B scrum mpu mnpoBeneHuu planning poker), mmbo
CIeIMaTbHOMY 4YeJIOBEKY, KOTOpBIM OTBEYaeT 3a ATOT Koj (Kak B google — code owner).

Kak mpoBonuth design review
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Design review MOXHO MpPOBOAMTH 33 CTOJIOM, B KPYyTry KOJUIET, Y MapKEpHOW JIOCKHU, B
KopropaTuBHOi wiki. Ha design review Tot, kTo OymeT mucath KOJ, PACCKakKeT O BBIOpAaHHOMN
cTpaTerudl (IPUMEpPHBIA  alrOpuT™M, TpeOyeMble HWHCTPYMEHTBHI, OHOIMOTEKH) pEeLICHUs
IOCTAaBJICHHOW 3agaud. Bcs mperects 3TOro sTama 3akoYacTcss B TOM, YTO OMIMOKa
npoeKkTupoBanust Oyaer crouth 1-2 daca BpemeHH (M OyaeT ycCTpaHEHa cpa3y Ha review).

Kak mpoBouth code review

MoxHO 1poBoaUTh code review pazHbIMU CIIOCO0aMH — JUCTAHIIMOHHO, KOTJa KaK bl
pa3paboT4YMK CHUAMUT 32 CBOMM pabodyMM MECTOM, U COBMECTHO — CHAS MEpe]] MOHHTOPOM
OJTHOTO U3 KOJIJIET, TMOO B CHEIIMATIBHO BBIJCICHHBIM JUIsl 3TOTO MECTe, HaIpUMep meeting room.
B nmpunnune cymecTByeT MHOTO criocoO0B (MOKHO Jayke pacreyaTaTtb UCXOIHBIA KOJI M BHOCHTD
W3MEHEHUs Ha Oymare).

Pre-commit review

JlaHHBIN BUJ review IpOBOJIUTCS Tepea BHeceHueM uaMmeHeHuid B VCS. DToT moaxon
MO3BOJISIET COJIEPIKATh B PEMO3UTOPHH TOJBKO MPOBEPEHHBINM KOJ. B microsoft mcrons3yercs
ATOT MOJXOJI: BCEM YYAaCTHHKAM IeView pacChLIAIOTCs MaT4yd ¢ W3MEeHEeHHsIMU. [lociie Toro kak
coOpan u obOpabortan (GumOIK, MpoIecC MOBTOPSETCS IO TE€X IMOpP IOKAa BCE PEBBIOBEPHI HE
COrIacaTcs ¢ U3BMEHEHUSIMU.

Post-commit review

JlaHHBINM BH]I TEView MPOBOAUTCS Tociae BHeceHus: nuameHeHuid B VCS. [Ipu 3ToM MOXKHO
KOMMUTUTH KAK B OCHOBHyIO BETBb, TaK U BO BpeMeHHyIO BeTKy (a B OCHOBHyIO BeTKy BJINBATh
y>Ke MIPOBEPEHHbIC U3MEHEHU).

TemaTuueckue review
MOKHO TakKe MPOBOAUTH TEMATHUECKUE code review — HMX MOXHO HCIIOJIb30BaTh Kak
NEPeXOJHbIM 3Talm Ha MYTH K NOJHOIEHHOMY code review. MX MOXHO TpPOBOIUTH st

KPUTUYECKOIO YyyacTKa Koja, Jubo mpu mnoucke omubok. Camoe TriIaBHOE — 3TO
OIIPEJICTUT 11eJ1b JAHHOTO EVIEW, IIPU 3TOM IIeJIb JOJDKHA ObITh 0003PHMOI U YETKOI:

. "/lasatime nouwem owubKu 6 smom mooyne" — He MOIXOTUT B KauecTBE LIEJH,
TaK Kak OHa He00o3puMma.

. "Ananuz ancopumma na coomeemcmeue cneyugukayuu RFC 1149" — yxe
JydIIe.

OCHOBHOE OTJIMYME TEMAaTMYECKHX review OT MOJHOLEHHOro code review — 3TO HX

y3kas crneunanuzanus. Ecou B code review Mbl CMOTpPUM Ha CTHJIb KOJa, COOTBETCTBHE
peanu3alMy U TMOCTAaHOBKH 3aJlaud, MOMCK OMNAcHOrO0 KOAA, TO B TEMAaTUYECKOM IeVIEW Mbl
CMOTPHUM OOBIYHO TOJBKO OJMH aCIEKT (Yallle BCEro — aHaju3 aJlfOpUTMa Ha COOTBETCTBHUE T3,
00paboTka ommooK).

[IpenmymiecTBO Takoro IMoAXO0/a 3aKIIYaeTcs B TOM, 4YTO KOMaHAa IMOCTEHEHHO
NPUBBIKAET K IpaKTHKE review (ero MOXKHO HCIOJb30BAaTh HEPEryJsIpHO, MO TPeOOBAHMIO).
ITomyyaeTcss HEKHMil aHaJIOI MO3TOBOIO IITypMa. MBI UCIIOJIB30BAIM TaKOM MOJAXOJ IPU IOUCKE
jgoruyeckux omubok B HameM [IO: cMmoTpenu «cTapblit» KO, KOTOpBIM OBUT HamucaH 3a
HECKOJIBKO MECSIIEB JI0 review (3TO MOXKHO OTHECTH TOXKE K OTIMYUSM OT OOBIYHOTO review —
r7ie OOBIYHO CMOTPST CBEXKHM KOJ).

Pezynomamot review

Camoe TIaBHOE TMIpH TMPOBEACHWU IEeViEW — OTO HCIOJIb30BaHHE IOTYYECHHOTO
pe3ynbrata. B pesynbrare review MOTyT MOSBUTHCS ClIeAYOINe apTedaKThl:

. Ornucanne criocoba pereHus 3anaquu (design review)

. UML nuarpammsr (design review)

. KommenTtapuu k ctuitro koja (code review)

. Bonee mpaBuibHBIN BapuaHT (OBICTPBIN, JIETKOYMTAaeMblid) peanusanuu (design

review, code review)

46



. VYka3aHnue Ha omMOKH B KoJie (3a0biToe ycioBue B switch, u 1.1.) (code review)

. FOuuTrects (design review, code review)

[Tpu 5TOM OYEHb Ba)KHO, YTOOBI BCE pe3yabTaThl HE Mpomainu, U Obld BHeCeHBI B VCS,
wiki. DTOMy MOTYT IPEMsSITCTBOBATh:

. Cpoku npoexra.
. Jlenb, 3a0BIBUNBOCTH Pa3pabOTINKOB
. OTtcyTcTBHE yHOOHOTO MeXaHW3Ma BHECEHUS W3MEHEHHMH Treview, a Takxke

KOHTPOJIb BHECEHUS 3TUX U3MEHEHUM.
J1Jis TpeoIoNeHus 3TUX MPOOTIEM YACTHIHO MOXKET IIOMOYb:

. pre-commit hook 8 VCS

. Coznanue BetBu B VCS, U3 KOTOpO MU3MEHEHMSI BJIMBAIOTCS B OCHOBHYIO BETBb
TOJILKO ITOCIIE reView

. 3anpet coopku nuctpubdyTtrBa Ha CI cepBepe 6e3 mpoBeneHus review. Hampumep,

npu cOOpkKe JUCTPUOYTHMBA TIPOBEPATH CIEIMAIbHBIE CBOWCTBA (svn:properties), au00
CHenuanbHbIi Qaiin ¢ pesynbratamu review. M oTka3eiBaTh B cOOpke MUCTprOyTHBA, €CIIM HE
BCE PEBBIOBEPHI 000pHIIH (approve) KoJI.

. Hcnonp30Banne METONOJIOTHH B pa3paboTke (B KOTOpoil code review sBIseTCS
HEOTHEMJIEMOH YaCThIO).

Cnoorcnocmu npu npogedenuu review (cybvekmugHoe MHeHue)

OcCHOBHasl CJI0)KHOCTb, C KOTOPOW MbI CTOJKHYJIUCh, KOTJla BHEAPSUIU I€VIEW B IEPBbII
pa3: 3TO HEBO3MOXXHOCTb KOHTPOJIS U3MEHEHHH 10 pe3ynbTaTaM review. OT4acTH 3TO CBSI3aHO C
TEM, YTO JaHHasl MpaKTUKa NpUMeHsIach 0e3 apyrux npaktuk — CI (3To emie pa3 10Ka3bIBaeT
TOT (akT, 4YTO BCE HH)XKEHEPHblE MPAKTUKM  JOJDKHBI  NPUMEHATHCS  BMECTE).

Y THIUTBI IS review

Boobmie, ytTunuT A OpoBENEHUS TEVIEW CYIIECTBYET OOJIbIIOE KOJUYECTBO, Kak
IUIATHBIX, TaK M OCECIUIATHBIX. S| HE CTall MX NPUBOJAUTH, YTOOBI HE HABSA3BIBATH CBOKD TOYKY
3peHusi, B MHTEPHETE MOXXHO HAaWTH MHOXXECTBO HHCTPYMEHTOB M IOAPOOHOE ONMCAHUE.

IpakTuuyeckoe 3ansiTue Ne 13
Tema 2.2: Tpeanporneccunr koaa. Materparmus B IDE
Heas: M3yuuts npeanpoueccur koaa. Murerpanus 8 IDE

[Ipennpoueccunr koxa.

CoBepllleHHBIH KOA... MHOTHE HUIYT 3TOT ['paasib, HO pealbHOCTh BCEIr/la BHOCUT
KOPPEeKTHBBI, JI0Ka3blBas, UYTO €JMHOrO CcoBeplleHCTBa He ObiBaeT. Ho Bce ke OblBaroT
CTaHJapThl, CTaHAAPTHl KOAUPOBAHUS, KAK MUHUMYM, KOTOPBIM BEChb KOJ B IPOEKTE JOKEH
cOOTBeTCTBOBATh. M Takas, ka3zanoch Obl, MpocTasi Belllb MOPOH Bce paBHO He cobmoaercs. Tak
nouemMy Obl HE IPU3BATh BO3MOKHBIE HHCTPYMEHTHI Ha MOMOILb?

Ymo u yem dice mvl xomenu 6bl NPOGePANMb.

1.  Ilposepka cunrakcuca PHP, HTML, JS, CSS.

PHP — 1yt Bce mpocro, cam untepnperatop PHP Hemmoxo cmpaBnsiercst ¢ 3Toi
3amageit, php -1 $file.

HTML, CSS — ¢ »TuM HEMHOTO CIIOKHEE, CYIIECTBYET MHOXKECTBO OHJIAH-CEPBHCOB,
HO OOJIBIIMHCTBO M3 HAC MUIIET KOMMEPYECKUI KOJI M CBETUTh UM Ha OTKPBITHIX CEpBHUCAX... B
0011em, 3To coBceM He T0. M0KHO IOCMOTPETh B CTOPOHY cepBHCOB Ha http://w3.org/.

Jna HTML:

http://validator.w3.org/docs/install.html
MoxHO cKadaTh MCXOJIHBIE KOJIbl, pa3BEpHYTh CEPBHUC Yy ceOsl Ha cepBepe, MO CChUIKE BBIIIE
JIOBOJIBHO MOJIPOOHO OMHUCAHO, KaK 3TO cenath. McxoaHbie koas! Ha Java.
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http://w3.org/
http://validator.w3.org/docs/install.html

http://www.bioinformatics.org/phplabware/internal_utilities/ntmLawed/

Vrunura, co3ganHas komnanuwedi PHP Labware, BmosHe osxkmmaemMo Hamumcana Ha PHP,
nocneansis Bepcus noanepxkuBaeT HTMLS-cuntakcuc (HO TpeOyeT 1opaOOTKH HAMUIBHUKOM).
Taxxe 1Mo3BOJSIET HE TOJIBKO MPOBOIUTH BAIMIAINIO, HO U TOTOBUTH YUCThI Html Ha BeIXOIE,
YTO BIOCJIEJCTBHM MOKET OBITh MCIIOJIB30BaHO JJIs opraHusanuu oniaiiH Html pemaktopos,
IIPOYEro.

Lna CSS:

TyT cTOUT yHNOMSHYTH WM JaK€ HACTOATEIBHO PEKOMEHIOBAaTh HCIOJIb30BaTh
npenpoueccopsl CSS (SASS/SCSS, LESS), ouenr muorue tpena-frontend-pemenus (Bootstrap,
Foundation) ucnomns3ytor npernpoueccopsl koga. OHU AEHCTBUTEIBHO MO3BOJISAIOT 33/1aTh CTUIIh
Bammux CSS, momorator wn30exars OaHAJIBHBIX OIIMOOK, TAIOT BO3MOXHOCTH COKPAaTUTh
KOJIMUECTBO KOJa, M €Ile MHOTO BCSKHUX MoJje3Hblx Bemei. I[lompoOyiite mnucath c
UCTIOJIb30BAaHUEM IIPETIPOLIECCOPOB U MOMMETE, HACKOJIBKO 3TO YIPOLIAeT padboTy.

CnucoK MTHCTPYMEHTOB, KOTOPbIE MOTYT IPUTOAUTHCS:

http://jigsaw.w3.org/css-validator/DOWNLOAD.html
JocrtyneHn s 3arpy3Ku, onvcaHue npucyTcrByer. Mcxoaneie kol Ha Java.

https://github.com/CSSL.int/csslint
Jns Banmupanuu CSS Takke MOMXHO HCIOIb30BATH ATy OTAEIbHYIO YTHIIUTY, XOTS B MOCIEIHUX
Bepcusix PHP CodeSniffer st nee nanmcan oraensHbiidi cHug. JJ0BOIBHO THOKast U XOPOIIO

HaCTpanBacMmasi. KpOMe CHHTaKCHUCa, MOXKCT BBIBOJAUTH CTHJIICBBIC OIIIMOKH. HMcxoaubpie KOabl HA
JS.

http://code.w3.org/unicorn/wiki/Documentation/Install
Cosmeniennsiit Banugatop (HTML, CSS).

http://csstidy.sourceforge.net/

Ckopee, Obtotudaep CSS, nmo3Boisier npeodpa3oBsiBath CSS, cormacHo HabOPy CTaHIAPTHBIX
MPaBUJI, UMEET BO3MOXKHOCTb JI00aBIIEHUSI CBOMX MPABUJI, IIUPOKUIA CIIEKTP HACTPOECK, JOCTYIIECH
B 2 BapuanTax C++ ucnonnasemsiii ¢aitn u PHP 6ubnmoTteka.

2.  IIposepka ctuia PHP, JS.

Jna PHP:

PHP_CodeSniffer (BMmectre ¢ PHP ceituac mosxker mposepsath JS, CSS wucmnons3ys
YTWINTBL, OINHWCAaHHBIE B 0030pe). 3aciay’KEHHO MOXKET 3aHUMaTh I[IEPBOE€ MECTO 10
MOMYJISIPHOCTH, HWMEET OOIIMPHBII HA0Op HACTPOEK — MPEANOArOTOBIECHHBIX CTaHIAPTOB.
Hanucan na PHP. J[lng peamu3anuu CBOEro CTaHIapTa MOXKHO OTHACIEAOBAThCS OT
CYIIECTBYIOIIETO M PACUIMPUTh CBOMMHU HACTpOMKaMHu, WIM HamucaTh CTaHAApT ¢ Hymnsd. B

o0mem, BeIlb, JOCTOMHas OTIENBbHON CTaThH.
PHPMD — cob6upaer uH(}opManuio O HEUCHOIb30BAHHOM KoJie (emie Ui 3TOr0 MOXKHO
ucnonszoBate PHPDCD), HeonTumanbHOM KOJ€.

PHPCPD — nrobutenp Komumacta HE HpOMIeT. YTHUIMTAa TMO3BOJSET HaXOAMTh
noBTopstouuiics kox B Bamux PHP-¢aiinax.

Jlna JS:

Closure Linter — Bamumarop Ctuiast JS or Google, nHamucan Ha Python. Kpome
BaJI/IAIMH, MOXKET BBIJIaBaTh HAa BBIXOJI UCTIPABICHHBIN (aiil.

JSHint — nposepsieT JS-¢aiinbl Ha HamMYKre OMMOOK U MOTEHIIHATBHBIX MTPOOJIEM, IS
yCcTaHOBKH TpeOyroTcs node.js 1 npm.

JSLint — eme oauH, W JOBOJBHO HEMJIOXOW Bamumarop JS ¢ MpPOBEpPKOW CTHIIA,
HanMcaHHBIA Ha JS OgHMM M3 WACHHBIX JUIEpoB (poHTeHHAa U JS Kak s3pIka B YaCTHOCTH
Hyraacom Kpoxdopmowm.

JavaScript Lint— ckopee, pacmmpenHas Bepcust JSLint, ot pa3zpadorunkoB Firefox.
Hanmncan va C, 1OCTyIIeH U CKOMITMJIMPOBAHHBIM, U UCXOTHBIM KOJIOM.

Tak, ¢ ”HCTpyMEHTaMU BpO/ie pa300palIncCh.

Ho mouemy ke Bce-Taku TPENNpPOIECCHHT, CHPOCHTE BB, W KaK €ro TOTOBUTH?
[TorrpoGyem pazolpatbcsi.
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http://www.bioinformatics.org/phplabware/internal_utilities/htmLawed/
http://www.dataart.ru/news/rol-predpodgotovki-koda-v-ci-chast-i-predprotsessing-koda-dzhentl-menskij-nabor/SASS/SCSS
http://lesscss.org/
http://jigsaw.w3.org/css-validator/DOWNLOAD.html
https://github.com/CSSLint/csslint
http://code.w3.org/unicorn/wiki/Documentation/Install
http://csstidy.sourceforge.net/
https://github.com/squizlabs/PHP_CodeSniffer
http://phpmd.org/
https://github.com/sebastianbergmann/phpcpd
https://code.google.com/p/closure-linter/
http://www.jshint.com/
http://www.jslint.com/lint.html
http://www.javascriptlint.com/

IIpumenenue, cnocobbl u npaKmMuKu:

CaMbIM TIEepBBIM B OYepeau MpPENNpolLeccCHHra kojaa y Jrboro pa3paboTurka
BeictynaeT IDE. V GompmmucTBa IDE cerogns ecth 0a3oBbIe aHANU3aTOPHI KOAA, KOTOPHIE,
KOHEYHO, YK€ SfABIAIOTCS TeEpBbIM OapbepoM (mocie MpPSAMOTHL pyK pa3paboTyuuka),
HPEMSATCTBYIOUIMM OaHaTbHBIM JISIIIaM IIPU pa3paboTKe MPHIIOKEHHA.

Ho me Bcerma B web-paspaborke (u He Tombko) kox mumrercs B IDE, kotopas
npenynpenur o0 ommbOke. He Bcerma paspaboTymk oOpamiaer BHUMAaHHS Ha HEKOTOpHIE
npenynpexaenud, Aa u IDE 6anainbHO MOKeT He OBbITh HACTPOEHA Ha, K MPUMEPY, MPaBHUIbHOE
KOJINYECTBO NMPOOENIOB MM KOJIUPOBKY (aiinoB, koTopsie ompenensitorcs B Code Convection
npoekTa. YuraTe IOTOM TaKOW KOJ — HE camMo€ MPUATHOE 3aHATHE, a IPUBECTU KOJ MPOEKTOB
«B BO3pacTe» K KaKOMY-TO CTaHIApTy BOOOIIE HE NPEACTaBISAETCS BO3MOXKHBIM. Jlis
INPEAOTBPALIEHUsI 3TUX JOCAJHBIX MOMEHTOB CTOUT 3aJyMarbCs O BHEAPEHHM NPAKTUKU
IPEIIPOLIECCUHTa KOAA.

Brigenum cienyromue pa3HOBUIHOCTH:

1.  Unrerpauus B IDE.

HNmero B Buay IUIardHbl WM yxe Bxondiue B koMiuiekT IDE XxeHmnepsl yTHIMT,
ONMCAHHBIX BbllIe. BapuaHT, BIOJIHE NOAXOMAIIMM A pa3pabOTKM B OAMHOYKY, U TOYHO
JIOJDKEH OBbITh y Jiroboro. I'maBHoe — 10 Havanma paboThl ¢ cBexeycraHoBieHHoW IDE He
3a0bIBaTh 3arjsAblBaTh B HACTPOMKM W NPOMNMCHIBATH TaM IYTH K YTUJIMTAM, BBICTABISATh
HEOOXOMUMBIA KOJA KOHBeHIIH. Hy M, KOHeuHO, B cily4ae KOMaHAHOW pa3paOOTKH, CTOUT
COXPAaHUTb DSKCHOPT HACTPOEK, Hambojee HCHOJb3yeMbIX ydacTHUKamu mnpoekta IDE, B
PEMO3UTOPHUI — COKOHOMHUM BpeMs APYTUX HAa HACTPOMKY MPOEKTHBIX MPAKTHK O(opmIleHus
KOJa.

2. Pre-Commit (client side check)

[IpermymiecTBO 3TOro MeToAa MW CIEAYIOIIUX — BO3MOMKHOCTb LEHTpaIu3aluu
mpoliecca KOHTPOJISI KadecTBa KojAa. 1. € CKPUNThI, KOTOPbIE BBINOJHSIOT MPOBEPKH MO,I'YT
JeKaTh B OTIEIBHOM OOIIENOCTYIIHOM PEMO3UTOPHH/BETKE/TIanke, W TYT YK€ HE CIHIICIIb
npo0JeMbl B Kojie Ha cBexyro IDE.

Urak, KTO elle HE 3HAKOM C CUCTEMaMU XYKOB B CHCTEMax KOHTPOJICH BEpCHMl, —
camMoe BpeMsl IO3HAaKOMUThCSA. KOHEUHO, NELEHTPaTIN30BaHHBIE CUCTEMbBl KOHTPOJS BEPCUN
UMEIOT OTIpe/ieieHHy0 cnennduky u B xykax (Hampumep, B GIT Ha KIMEHTCKOW CTOpOHE BHI
MOJeTe J00aBIIATh CBOIO KACTOMHYIO IIPOBEPKY U MOCIE KaKJ0ro KOMMTA, U J10 oniepanuu Push,
HauMHag ¢ Bepcuu 1.8.2). Ho nonpoOyem HEMHOT0 0000UTUTb.

JUia Havanma CTOUT OIPENEIUTHCS, YTO YK€ PEaln30BaHO B IIPOBEPKax Ha ypoBHE 1.
XoTs Kak pa3 Ui IPOBEPKU HA KIMEHTCKOW YacTH Ha ATare XyKa BIIOJIHE MOXET MepeKpbIBaTh
nposepku Ha ypoBHe IDE. U npenmnonoxuts, 4to Oy/eT ay4lie npoBepsTh Ha dtamne Pre-Update.

Mory npeasioxkuTh cieIyrolne MPoBEPKU Ha 3TOM YPOBHE:

o Bamumauus JS, CSS (ecnu mnanupyetcs ucnonbszoBath PHP CodeSniffer, cwm.
cnenyromuii aram). T. e. ecnu Bel ommbauck B koxae, JS, CSS, He Oynere TpaTuth BpeMs U
pecypchl cepBepa KOHTPOJIS BEpCUil Ha TO 4TOOBI MOMECTUTD BaIllM OIIUOKH B HEM.

o Bammpanms cuntakcuca PHP m mpoBepka kopa Ha Hanmmyue yCTapeBIIETO U
nyOJInpyroLero Koaa, eciu ucnoinssyercs Git, KOHEUHO, JTydlle BelaTh 3Ty IpoBepKy Ha Pre-
Push, T. k. oHa Gosnee akTyanpHa /1 OONBIIMX 00bEMax KOJa, @ BCE MBI BEpUM B «aTOMapHOCTHY
KOMMMUTOB.

o Ecnu okpyxeHue u He oueHb OOJBIION 00BEM PENO3UTOPUS MO3BOJISIOT, MOKHO
noBecuTh Ha Pre-Push u 3amyck 1oHUT-TECTOB.

o Bamunanus ¢popmara commit-cooOmienuit (ecnu npo Git, y HETO €CTh OTACIbHBIN
hook-Tum — “commit-msg”).

o Kaxx1p1i1 MOKET Mourparbk ¢ ypoBHEM CTPOrOCTH MPOBEpOK. Paszymeercs, TyT He

CTOUT CUJIBHO YBJICKATLCA, HO U 0Cc000 «JICHUBBIMU)) MPOBEPKU TOKC CJIaTh HC CTOUT. BOO6H_IC,
Ha JAaHHOM OTall€ IOOIMYCKACTCA IMPOIYCK ITPOBEPOK, HO TOJIBKO IMOCPCACTBOM CIICHUAIBHBIX
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http://git-scm.com/book/en/Customizing-Git-Git-Hooks

BCTaBOK B KOJIe, KOTOpbIE MOJJEPKUBAIOT BCE BBHIIICONUCAHHBIC YTUJIUTHI, HAlNpuUMep B
PHP_CodeSniffer 3To Oymer BBITIIAIET TakK:

Il @codingStandardslgnoreStart class MyClassTest extends
\PHPUnit_Framework_TestCase { // @codingStandardslgnoreEnd // ... }

T. e. Bce paBHO 3TH KOMMEHTapuu MOTOM BCIUIBIBYT Ha 3tane Review. M BoT Toraa,
BO3MOXKHO, OyJIeT IepecCMOTPEH YYacTOK KOJia UJIH, 10 KpaiiHell Mepe, OyeT HallOMHUHAHUE, 4TO
TYT €CTh OTCTYIIJICHUE OT MPABUJI, KOTOPOE MOTOM MOKHO OyJ€T MOHUTOPHTb.

3. Pre-Update (server side check)

JloGaBnsieTcss Ha CTOpPOHE cepBepa CHCTEMBbI KOHTPOJS BEpCUH, TYT YXKe €cTb
BO3MOXXHOCTh 3aIlyCKaTh IIPOBEPKH, KOTOPBIE 3aBHUCAT OT OKpYXEeHHUs (OCOOEHHO eciH
pa3paboTka BefeTcs ¢ ydacTueM yaaieHHoro Web cepsepa, Takue, Kak 3aiyCcK FOHUT-TECTOB H T.
n. Ho TyT y>ke Bce 3aBHUCHUT OT 00BEMOB TECTOB: €CJIM BPEMEHU Ha UX 00pabOTKY yXOAUT MHOTO,
crout nepenectu nposepku B Build). OBA3ATEJIbHbBI nposepku ¢popmara coobmennii, ACL-
IpaBa Ha BO3MOXKHOCTb U3MEHATH OIpPE/IeJICHHbIE JUPEKTOPUU OTACIbHBIMH 03€pamMH, IPOCTO
Ha BO3MOKHOCTb 3allMCH B OT/I€JIbHO B35ThI€ BETKU.

4.  During Build check

OTnenbHO CTOMT BBIHECTH DSl IMPOBEPOK, 3amyckaemblii Bo Bpems Build-mpomecca
(Build xak omna u3 cocrasmstonux Cl-mporiecca): 3amyck aBrorectoB (Unit, Functional, Ul),
anasnmzaropsl koga (PHPMD, PHPCPD, T. e. TpeOyromue 00b1Iero KoIuyecTBa Koaa, YeM KO
Ha OJINH KOMMMT), aBTOJIOKYMEHTUPOBAHHE U TPOYHE MOJIE3HOCTH, KOTOPbIE 3aHUMAIOT BpEMs U
pecypcsl cepepa CI. Xopomno uto Build MOHO HaCTpOHUTh Ha 3aITyCK, K TPAMEPY, HOUBIO.

3akJroueHue

31O eme HE BBIBOJBI, a MIOKA TOJIBKO 3aKIIFOYCHHUE, — BBIBOJIBI MOXHO OyJIeT HATH BO
2-it yactu ctatbu «Ponpb mpen-noaroroBku koga B Cl: wacte 2. JlocTynHble HHCTPYMEHTHI 7S
aBTOMaTH3alMu Review», koTopas moka B pabdote. Ho mckpeHHe Haieroch, 4YTO XOTh OJWH U3
BBIIICTIEPEUNCIICHHBIX HHCTPYMEHTOB CMOXKET COKOHOMHUTH XOTh UyTh-4YyTh Balllero OECIIEHHOTO
BpPEMEHU.

IIpakTnyeckoe 3ausTue Ne 14
Tema 2.3: Banmaanus Ko/1a Ha CTOPOHE cepBepa U pa3padboTInKa

Hean: Pazobpate monsarue Banmmmanus koja. Hayuuthbes mucatb COOCTBEHHBIE pean3alluu
MpOBaiIcpOB METaJaHHBIX.

Banupauust Ha cTOpOoHE cepBepa JOJDKHA OCYIIECTBISATHCS HE3aBHCHUMO OT TOTO,
BKIIIOUEHA BAJIUJAIMS HAa CTOpOHE KiIMEeHTa Wiu HeT. [lonbp3oBaTens MOMKET OTKIIOYUTh
JavaScript win coBepminTh Kakue-HUOYIb Ipyrue HEeNpeaBUACHHbBIE NEHCTBUS, YTOOBI 00OWUTH
BaJMJIAlMI0 HAa CTOPOHE KIMEHTa, U CEPBEpP OCTAHETCS TOCIeNHEW JMHHUEW 3alluThl HAIIUX
JAHHBIX OT HEKOPpPEKTHOro BBoAa. Hekoropble mpaBmia Banmuganuu TpeOyroT 00paboTKu
JTAHHBIX HA CTOPOHE CepBepa - TOMOJOTHEH CeTH MOXKET ObITh YCTAHOBJIEHO, YTO TOJIBKO CEpBEP
MMEEeT JIOCTYI K BHEIIHUM pecypcam, He0OOXOUMBIM JUIsl IPOBEPKH BBOJUMBIX JIaHHBIX.

Msbl  paccMOoTpuM  ABa  KioueBbIX  moHsTHs. CHawana — pasbepeM  caMblif
pacmpocTpaHeHHBbIN crioco0 Banuaanuu Ha ctopone cepepa ¢ ASP.NET MVC, ucnonb3ys Data
Annotations. I[ToToM MBI HccliegyeM MeTaJaHHbIe MOJAETN M HAay4YMMCSl IMUCAaTh COOCTBEHHBIE
pean3alnuy NpoBaiIepoB METalaHHBIX.

Bamupamus ¢ Data Annotations

bubmuorexka Data Annotations, BmepBwie peanu3zoBanHasi B makere .NET 3.5 SP1,
IIPEJICTaBIISIET coboit Habop aTpuOyTOB " KJIACCOB, OTIpEAEIEHHBIX B
cOopke System.ComponentModel.DataAnnotations, KOTOpBIE TO3BOJISIIOT J00aBUTh METaJaHHBIE K
KJaccaM. MeTalaHHbIe OMMCHIBAIOT HA0Op MPaBWJI, C TIOMOIIBI0 KOTOPBIX MOYKHO ONPEAETHUTD,
KaK MPOBOJIUTh MPOBEPKY KOHKPETHBIX OOBEKTOB.
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Kpome omucanusi mpaBusl Bamuaanuu, aTpuOyTHI DataAnnotations HCIIOJNB3YIOTCS IS
peanu3anuyu HOBBIX MIA0JIOHHBIX (yHKIUNA. CrieruanbHble aTpUOyTHI I KOHTPOJISI BATHIAINH
MpUBEICHBI B Ta0mIie 1.

ASP.NET MVC Bxirouaer B ce0si HaOOp KJIAaCCOB PE3EPBHOM BAIMIALMKM TSI BCEX
aTpuOyTOB, KOTOPHIC OTBEYAIOT 32 BHITIOJHEHHUE TEKYIIEH IPOBEPKU JaHHBIX. M3yunm aTpuOyTh
BaJMJallMd Ha MpuMmepe uHTepdeiica, koTopomy HeoOxonuma Banmuaauusa. Ha pucynke 1
nokaszana (opma BBoJa Edit ¢ mosstMu Company Name 1 Email Address.

Ta6mmua 1: AtpuOyTter Data Annotations sl BaTUIaiuu

ATpuodyT

CompareAttribute

RemoteAttribute

RequiredAttribute

RangeAttribute

RegularExpressionAt
tribute

StringLengthAttribut
e

PucyHok 1: Dkpan Edit ¢ 00s13aTelIbHBIM TIOJIEM
pl

Onucanue

CpaBHHMBaET 3HaUYEHUS JBYX CBOMCTB Mojieiau. Eciu oHM paBHBI,
BAJINJIALMS YCIICIIHO 3aBEpLICHa

VYkassiBaer JQuery Validate, 6nbnuoreke Banumaluyu Ha CTOPOHE
KJIMEHTa, YTO OHa JIOJDKHA BbI3BAThH JACHCTBHE IS BAIMIAIMH HA CEpBEpE,
Y BBIBOJIUT €€ PE3yJIbTaT 10 OTIIPABKU (POPMBI

VYka3bIBaeT, 4To TpeOyeTcsl 3HaUCHUE OIS TaHHBIX

YcraHaBiauBaeT OI'paHHUYCHUA  YHUCIIOBOI'0  AWalla3OHa - IJIA
3HA4YCHU ITOJIA JaHHBIX

VYKasplBaeT, YTO  3HA4Y€HUE  IOJA  JAHHBIX  JIOJDKHO
COOTBETCTBOBATh 33JJaHHOMY PETryJIIPHOMY BBIPAXKEHUIO

3az[aeT MAaKCUMAJIBHOC YHUCJIO CHMMBOJIOB, KOTOPLIC PA3pPCUICHLI B
IIOJIE JaHHBIX

€« &)

Edit

Submit

.
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Company Name

Email Address
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A

B namem

IPUIOKEHUU Company Name — 00si3aTelnbHOE I 3alOJIHEHHs IoJie, Email

Address -  HeoOs3arenmpHOe. UTOOBI  chenaTh  mosie Company — Name 0OSI3aTE€IIBHBIM, MBI
HCITOIB3YeM RequiredAttribute.

publicclass CompanyInput

{

o1



[Required]
publicstring CompanyName { get; set; }
[DataType(DataType.EmailAddress)]
publicstring EmailAddress { get; set; }

}

Mpz1 Jo0aBuIIN RequiredAttribute K CBOMCTBY CompanyName. Mag1 TaKXKe
n00aBMIIH EmailAddress K aTpuOyTy DataTypeAttribute, 9TOOBI BOCIIOJIB30BATHCS MOJIH30BATEILCKUMH
rabJI0HaMU JJIs aAPECOB SJEKTPOHHOM MOYTEHI.

B Hamem mpencraBieHHMM HaM HYXHO OTOOpaxaTh IMOTEHLMaJIbHbIE COOOLIECHUS 00
OIMOKax BaMIAIIMN, U MBIl MOXEM pPEaTn30BaTh 3TO HECKOJIBKHMH Croco0amu. MBI MOXeM
HCIIOJIb30BAaTh I1a0JIOHBI, B KOTOPBIE YK€ BKIIIOUEHBI COOOIICHHSI BATUAAIINH.

<h2>Edit</h2>

@using (Html.BeginForm("Edit", "Home")) {
@Html.EditorForModel()

<button type="submit">Submit</button>

}

[I1abnoHBl penaKTHUPOBAHHUS MOJENH, HUCHOJIb3YEeMbIE [0 YMOJIYAHUIO, CO3AAI0T
MOJIb30BATEILCKUN WHTEp(deiic, KOTOpBI BKIOYaeT B ceOs Kak dSJEMEHTHl BBOJA, TaK W
COOO0ILIeHHUsI TPOBEPKHU.

Jlnst Gornee METAILHOTO YIPABICHHS BBIBOJAOM, MBI MOXKEM HCIOJIB30BATh METOJIBI
pacliMpeHus BanuJanuu HtmiHelper.  Pacmmpenue ValidationSummarynipeioCTaBiIsIeT  CBOJIHBIN
CIHCOK OMMOOK BAIMIANNHU, KOTOPBIH 00BIYHO OTOOpaxkaeTcsi B BepxHel yactu Gopmbl. UTOOBI
BBIBOJIUTH OLIMOKM BaIHMJAIUU JJI1 KOHKPETHBIX CBOMCTB MOJICIHM, MBI MOXEM HCIIOIb30BaTh
MeTo/1 ValidationMessage, a Takxe ValidationMessageFor, OCHOBAHHBIN Ha BBIPAKEHUSX.

[Tocne BbIBOga cOOOIIEHHUS BalWJAIlMM MBI JOJDKHBI yOETUTHCS, YTO HAallla MOJIENb
JEICTBUTENIbHA B PE3YJIBTUPYIOLIEM METOI€ KOHTpOoJIIepa MeTo1a POST. MbI MokeM 100aBUTH K
MOJIeJIM KaKue YroAHO aTpuOyThl BajdWAallld, HO YIPABIATh OMMOKaMU BaTUAALMU BCE PABHO
MPUIETCS B METOAE KOHTPOJLIEPA.

[HttpPost]
public ActionResult Edit(Companylnput input)

{
if (ModelState.lsValid)

return View("Success");

}

return View(new Companylnput());

}

Bneiicteun  Edit  meroma POST MbICHa4aIalipoBepsieMHATUYMEOINOOKB ModelState.
JBwxkok Bamupanuu MVC nomemiaer omuOKd BaluJalMd B ModelState, U HMX OTCYTCTBHUE
oTpaxaercs B cBOMcCTBE IsValid. Eciau ommOoKk HET, Mbl BBIBOJUM 3KpaH € cOOOIIeHHeM 00
YCIIEHIHOM 3aroiHeHuH (GopMbl. B mpoTuBHOM cityuae Mbl 0TOOpakaeM HCXoHbIN 3kpaH Edit,
Tenephb ¢ coodIeHneM 00 OnOKe BaIHUIaUH.

YroObl MPOAEMOHCTPUPOBATH OLIMOKY BalUAALUU B 3TOM NpPUMEpE, IPOCTO OTIPABUM
dbopMy, He 3amojHss TMoJe i Ha3BaHuMd KoMmmaHuu. Ha 3Toil crpanume mose Company
name sIBJIsieTCs 00s13aTeNIbHBIM. Pe3ynbTaT mokasan Ha pUCyHKeE 2.

Pucynok 2: Omubka Bauaaiy B pe3yabTaTe OTCYTCTBUS HA3BAHUSI KOMITAHUH
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Korna Mb1 3anonaum ¢opmy, MPOMyCTHB MOJE 71 Ha3BaHUs KOMIIAHUH, COOOIIEeHHE 00
OIMOKE BATHIAIIUU OTOOpaKkaeTCsi KOPPEKTHO.

Tem He MeHee, Ha pUCYHKe 2 MOKa3aHa mpoOiema, CBsi3aHHAs C COOOIIEHHEM 00
omMOKe BaMWJAMK M caMUM OdKpaHoM. M cooOmenne 00 ommOKe, W Ha3BaHHE OIS
oToOpaxaroTcsi kKak '"CompanyName" 6e3 mpoOena. Ho MbI xoTuM Bcerna BKIIOYaTh MpoOesbl
MEXKJly CJIOBaMM B Ha3BaHusAX nosed. HMcopaBurh  HazBaHue 1O  MOXHO €
MOMOIIBIO DisplayNameAttribute (4aCTh ~ ITPOCTPAHCTBA HMMEH System.ComponentModel). Tak  kak
NPUHATO OTOOpakaTh HWMEHAa CBOMCTB C MpoOeIaMH MEXAY CIOBAMH, Mbl PACIIUPUM
BCTPOEHHBIN Kjacc ModelMetadataProvider ¢ TTOMOIIBIO METOJIa, KOTOPBIU 6yL[eT ABTOMATUYECKU
N00aBIIATH TPOOEITHI.

Pacmmmpenune ModelMetadataProvider

Kak mb1 BUzienu B npeaplayiiel yactu, MHorue Hoble Bo3MokHOCTH B ASP.NET MVC
UCIIONIB3YIOT MeTajlaHHble Mojenu. [11abmoHbl MCMONB3yIOT METaJaHHbIE JUIsl OTOOpa)KEHUS
JJIEMEHTOB BBOJA M TEKCTa, a IPOBAaWJEpbl BAIUIALUU HUCIOIb3YIOT METaJaHHbIC IS
BBIIIOJIHEHHS] BAJIMJIALIAH.

Ecnu Mbl XOTHM, 4TOOBI MeTaJaHHbIE Ui Halled MOJENU M3BJIEKAIUCh U3 JIPYTHX
HCTOYHUKOB, MoMUMO Data Annotations, MBI JJOJKHEI HCIIOJIL30BaTh ModelMetadataProvider.

Jluetunrl: AdctpaktHeiikiacc ModelMetadataProvider

publicabstractclass ModelMetadataProvider

{

publicabstract IEnumerable<ModelMetadata> GetMetadataForProperties
(object container, Type containerType);

publicabstract ModelMetadata GetMetadataForProperty
(Func<object> modelAccessor, Type containerType, string propertyName);

publicabstract ModelMetadata GetMetadataForType
(Func<object> modelAccessor, Type modelType);
}

Knacc ModelMetadataProvider COIEPKUT METO/bI, KOTOPBIE MOJy4aroT ModelMetadata st
KaQ)KJIOTO WICHA TUIA, JJI1 KOHKPETHO CBOMCTBA U I YACTHOT'O THUIIA, YTO IIOKA3aHO B JIUCTUHIE
1.

YroObl HM3MEHUTHh OTOOpaKaeMbIi TEKCT Ui KOHKPETHOI'O CBOWCTBA, HAaM HY>KHO
rnepeonpeeInuTh MOBEACHUE 6a30BOro KJ1acca DataAnnotationsModelMetadataProvider.
Knacc AssociatedMetadataProvider mpeiocTaBisieT o0mue GyHKIUN Ul OCYIIECTBICHHS CIICHApPHEB,
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B KOTOPBIX METaJaHHBIC H3BJIEKAIOTCS W3 TPAJAULUOHHBIX KIACCOB, CBOMCTB M aTpUOYTOB.
[Ipous3BogHbIM KjlaccaMm, TakWMM Kak DataAnnotationsModelMetadataProvider, HY>KHO BCEro JIMIIb
co3zaTh ModelMetadata yKe y>Ke CYIIECTBYIOIUX aTpUOYTOB.

B nmaHHOM 1npumepe Mbl XOTUM H3MEHUTh NOBEAECHUE DisplayName B MOJAENIN

METaIaHHBbIX. ITo YMOJTYaHUIO CBOMCTBO DisplayName B ModelMetadata TPUXOIUT
oT DisplayNameAttribute. MBI BCe €111e XOTUM IOACP)KUBATh 3HaYeHue DisplayName yepe3 aTpulyT.
B JIUCTUHIE 2 MBI pacuupsieMm BCTPOCHHBIN

KJ1acc DataAnnotationsModelMetadataProvider co3iaBasi DisplayName U3 UMEHU CBOMCTBa, pa3lielisisi ero
npobenamu.

Jluctunr 2: [Tonb30BaTeNbCKUH TpoBaiiep METaJaHHBIX

publicclass ConventionProvider : DataAnnotationsModelMetadataProvider

{

protectedoverride ModelMetadata CreateMetadata(
IEnumerable<Attribute> attributes,
Type containerType,
Func<object> modelAccessor,
Type modelType,
string propertyName)

{

var meta = base.CreateMetadata(attributes, containerType, model Accessor, modelType, propertyName);
if (meta.DisplayName == null)

meta.DisplayName = meta.PropertyName.ToSeparatedWords();
return meta;

¥
¥

Crpoka 3: [lepeonpenensier CreateMetadata
Crpoxka 10: Bei3siBaeT 6a30BbIi METO/

Crpoka 12: Pa3zensieT ¢j0Ba B IMEHH CBOWCTBA MPoOEIaMu

YroObl cO3/1aTh COOTBETCTBYIOMIIYIO CXEMY COTJIAIICHUS Ui OTOOPaKEHUS UMEH, MBI
CO3/aeM KJIacc, KOTOPBIM HacleayeTcsl OT Kiacca DataAnnotationsModelMetadataProvider. TOT Kiace
UMEEeT JIOBOJIBHO MHOIO BCTPOEHHBIX BO3MOXKHOCTEH, TaK YTO HAM OCTAETCs TOJbKO
HepeorpeIeIuTh MEeTO 1 CreateMetadata (cTpoka 3). bazoBbIii Ki1acc cofepKUT NOBECHUE, KOTOPhIE
MBI XOTUM COXPaHHUTh, TOITOMY MBI CHauaja BbI3bIBaeM MeToj 0a3oBoro kiacca (ctpoka 10) u
COXPAHSIEM €T0 pe3yJbTaThl B JIOKAJIBHOM NepeMeHHON. Tak Kak Mbl MOIJIM IOMECTUTH 3HAUYEHUE
aTpubyTta B DisplayName, Te€nepb Mbl XOTMM H3MEHUTh CLEHApUi TOJBKO B TOM CiIydae, €Ciu
3Ha4yeHue DisplayName elie He ObUIO yCTaHOBIEH. MTak, eciii OHO He ObLIO YCTaHOBIJIEHO, MbI
XOTUM pa3JeNuTh HMs CBOWCTBa Ha OTAEIbHbIE CJIOBA C IIOMOUIBIO PaCIIMPEHHOTO
MeTosa ToSeparatedWords (cTpoka  12).  Hakonen, Mbl  BO3BpamaemM 00beKT ModelMetadata,
coAepKaIINi U3MEHEHHOE UMSL.

Meton pacimpenus ToSeparatedWords - JOBOJIBHO MIPOCTOE PETYJISIPHOE BBIPAXKECHUE IS
pazzeneHus nASHTU(PUKATOPOB HA OT/IEIbHBIE CIIOBA.

publicstaticclass StringExtensions

{
publicstaticstring ToSeparatedWords(thisstringvalue)

if (value !=null)
return Regex.Replace(value, "([A-Z][a-z]?)", " $1").Trim();
returnvalue;

¥
¥

Korma MBI co3gamm moab30BaTeNbCKHIT ModelMetadataProvider, MBI JOJKHBI HaCTPOUTH
ASP.NET MVC, 4T005I ero ucrnonb3oBath. TakasHacTpoHKanpoBoauTCsBdaiiie Global.asax:

protectedvoidApplication_Start()
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{
RegisterRoutes(RouteTable.Routes);

ModelMetadataProviders.Current = new ConventionProvider();

}

Uro0b!I IEpeonpeaeIuTh IPOBANIEP METAJaHHbIX, MbI 3aIIMCHIBAEM HOBBIN IIPOBaiiIep B
CBOMCTBE ModelMetadataProviders.Current. Korma HaCTpoﬁKa IIpoBeJcHa, COOOIIEHUS BAIMIALNA U
Ha3BaHUS MOJIEH 0TOOPaKAIOTCS KOPPEKTHO, KaK MOKa3aHO Ha PUCYHKE3.

Pucynox 3: Dkpan Edit ¢ KOppeKTHO OTOOpaKAOIUMUCS HAa3BAaHUSIMHM TIOJIEH W COOOIICHHEM 00
omoKe.
-
Edit
Company Name
] J The Company Name field is required.

Email Address

Submit |

Hcnonb3ys COOTBETCTBYIOILYIO
cornameHuoMoauduKaIuio DataAnnotationsModelMetadataProvider, MBI MOKEM HCITOJIb30BaTh MMEHA
CBOWCTB B Ha3BaHMSX IOJIeH M cooOueHusx 00 omubkax. B mpoTMBHOM citydae Mbl JOJKHBI
Obuin Obl un30erarb I1a0JIOHOB PENAKTUPOBAaHUS U OTOOpaKE€HHUs, WM  3alUCHIBATh
oToOpakaeMble UMeHa B aTpudyTax.

IIpakTuyeckoe 3ansaTue Ne 15
Tema 2.4: CoBMECTUMOCTb M HCIIOJNB30BAHHE HMHCTPYMEHTOB pPEBBIOMPOBAHUS B
pa3IMYHBIX CUCTEMAaX KOHTPOJIA BEpCHUil
Heab: M3yuynTh COBMECTUMOCTh M HCMOJIH30BAHHME MHCTPYMEHTOB PEBBHIOMPOBAHUS B
Pa3JINYHBIX CUCTEMAX KOHTPOJIS BEpCUI

OcnoBel VCS

Bsenenue

Ilepen Tem, Kak TOBOPUTH MPO KaKYIO JIMOO KOHKPETHYIO CHUCTEMY KOHTPOJS BEepCHUid
HE0OXO0JMMO TOHUMATh, YTO 3TO TaKO€, KAKUMHU OHU OBIBAIOT U 3a4€M BOOOILIE OHH MOSIBUIIUCH.
Ora jeKkuMs NpeJHa3HadeHa /s [EpBOHAYaJIbHOTO 3HAKOMCTBA C CHUCTEMAMU KOHTPOJIA M
YIIPaBJICHUS BEPCHUSAMH, U CHAadYasa s pacCKaxKy O MPOUCXOKICHUU UHCTPYMEHTOB JUIsl KOHTPOJIS
BEpPCUH, PACCKAXKY, KAKUE CUCTEMBI YIPABICHUS BEPCUAMM Cedac IMOMYJIAPHBI U B YEM Yy HHX
OCHOBHBIE Pa3INyusl.

O koHTpoOJIE BEpCcuid

Urto Takoe KOHTPOJIb BEPCUH, M 3au€M OH BaM HYKEH?

HaBepHoe crouT Hawarh ¢ ompeneneHus cucreMbl KoHTposst Bepcuit (CKB) — sto
cUcTeMa, PETUCTPUPYIOIAs M3MEHEHHUS B OJIHOM MJIM HECKOJIIbKMX (aiiimax ¢ Tem, 4ToObI B
JanbHeleM Oblila BO3MOKHOCTh BEPHYTHCS K OMPEIeIEHHBIM CTAphIM BEPCUSM 3THX (aiIoB.

B nocnennee Bpemst ¢ailsibl ABISIOTCS KOHEYHBIM PE3YJIBTAaTOM JIJIsl MHOTUX NpodeccHii
(11 mpuMepa, MHCATENbCKYIO JAESITEeIbHOCTb, Hay4dHble paldOThl M, KOHEYHO, pa3paboTKy
IpOrpaMMHOro oOecriedeHus). TpaTUTCs MHOTO BPEMEHHU U CHJI Ha Pa3paboTKy M MOJAEPIKKY
3TUX (alIoB U HUKTO HE XOYET, YTOObl MPUILIOCH TPATUTh €lle OOJbIle BPEMEHH U CHJI Ha
BOCCTaHOBJICHHE JIaHHBIX MOTEPSHHBIX B PE3YJIbTaTe KAKUX-ITH00 N3MEHEHUH.

[IpencraBuM, 4YTO MNporpaMMHCT pa3pabaThiBa€T MNPOEKT COCTOSIIMA U3 OJIHOTO
HeOoubIIoro aiina (KcraTH, IpUMEp BIIOJHE pealbHbI, HE CHUHTETHYECKUH, BCTpeyalics B
peanbHOl >ku3HM). [locie BbIMycka MepBOil BEpCHHM IMPOEKTa Iepel HUM BCTA€T HEMpOCTOM
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BHIOOp: HEOOXOAMMO HCHPABIATH MPOOJIEMBI O KOTOPBIX COOOLIAIOT TOJb30BATEIH MEPBOM
BEPCUU U, B TOXKE BpeMs, pa3pabaThlBaTh YTO-TO HOBOE AJs BTOpoi. Jlaxe eciau Hago MpoCTo
UCTIPABJIATh BO3HUKAIOUIME NPOOJIEMbI, TO BEJIMKa BEPOATHOCTh, YTO IOCIE KaKOro-inbo
U3MEHEHHUs NIPOEKT NepecTaeT paboTaTh, U HAZ0 ONPEAEIUTh, YTO ObUIO U3MEHEHO, YTOObI OBLIO
npoIe JIoKanu3oBaTh mpoOieMy. Takke jKenaTenbHO BECTH KaKOH-TO JKypHall BHECEHHBIX
U3MEHEHUH U UCIPABICHUMN, YTOOBI HE JIeJIaTh HECKOJIBKO pa3 OJHY U Ty ke padoTy.

B mpocreiimem ciyyae BBIIICTIPUBEICHHYIO MPOOJIEMYy MOXHO PEIIUTh XpaHEHHEM
HECKOJIbKUX KONMMH (hailyioB, Hampumep, OJWH JUIsl UCHPABIECHUS OMIMOOK B IEpBOM Bepcuu
IPOEKTa U BTOPOIl /Ui HOBBIX M3MEHEHUH. Tak Kak M3MEHEHUS! OOBIYHO HE OYEHb OOJBIINE 110
CpPaBHEHMIO C pa3MepoM (aiija, TO MOKHO XPaHUTb TOJIBKO M3MEHEHHBIE CTPOKH MCIIOJb3YS
yrunuty diff u mo3ke 00beMHATH UX ¢ TOMOIIBIO YTHIIKUTHI patch. Ho 4To ecnu mpoekT cocTout
U3 HECKOJIBKHMX ThicAu (ail;loB M HaJX HUM paboTaeT coTHs 4denoBek? Eciau B 3ToM cilyudae
UCTIOJIb30BaTh METOJI C XpaHEHHEM OTJENIbHBIX KOMUH (ailyioB (MK 1a)e TOIBKO U3MEHEHHIT) TO
IPOEKT 3aCTONOPUTCA OYEeHb ObICTpO. B mocieayromux Jekuusx, AJds OpUMEpoB s Oyny
MCIIOJIb30BaTh MCXOJHBIE KOABI IPOIpaMM, HO Ha CaMOM JI€J€ I0J BEPCHOHHBIM KOHTPOJb
MOYKHO IIOMECTUTH (ailyibl IPAKTUYECKH JTHOO0T0 TUIIA.

Ecnmu BBl rpaduueckuii niam BeO-AM3aiiHEp M XOTeNM OBl XPaHUTh KXYy BEPCHIO
n300pakeHHsl MJIM MakeTa — a 3TOr0 BaM HAaBEpHSIKA XOYETCS — TO IOJIb30BATHCS CUCTEMOMU
KOHTpOJIA Bepcuil Oyner oueHb MynpbiM pemeHueM. CKB maér B0O3MOXHOCTH BO3BpaIllaTh
oThenbpHble (aillibl K NMpeXHEMY BUAY, BO3BpAIlaTh K IMPEKHEMY COCTOSHHUIO BECh IPOEKT,
IPOCMATPUBATh IPOUCXOSIINE CO BPEMEHEM U3MEHEHUS, ONPENENSITh, KTO MTOCIEIHUM BHOCHUII
U3MEHEHMs BO BHE3aIHO INepecTaBIIMi padoTaTh MOAYJb, KTO U KOIJa BHEC B KOJ| KAaKylO-TO
omuoOKy, 1 MHOTOE Apyroe. BooOmie, ecim, monb3ysice CKB, BBl Bc€ ncnopTuTe MM moTepsere
Gaiinbl, BcE MOKHO Oy/IET JIErKO BOCCTAaHOBUTH. B100aBOK, HakialHbIe PacXo/bl 3a BCE, YTO BbI
noyty4yaete, OyyT O4€Hb MAJICHbKUMU.

JlokasbHBIE CHCTEMBI KOHTPOJIS BEpCUi

Kaxk yxe roBopmiock panee - oauH u3 npumMepoB jokanbHo CYB mpenensHo mpoct:
MHOT'HE MPEINOYUTAIOT KOHTPOJIUPOBATh BEPCUM, MPOCTO KOMUPYs (ailiibl B Apyroi Karauor
(kak mpaBWwiIO A00aBisIsl TEKYILIyH0 JaTy K Ha3BaHMIO Kartaiora). Takoill moaxox OdYeHb
pacrpocTpaHéH, MOTOMY YTO MPOCT, HO OH U yaie AaéT coor. O4YeHb Jerko 3a0bITh, UTO THI HE B
TOM Kartajore, ¥ ClIy4ailHO U3MEHHUTh He TOT Qaili, 1ubo ckomupoBarh (ailsibl HE Tynaa, KyJa
XOTeJI, ¥ 3aTepeTh HyXkHble (aiiasl. UTOObI pemuTh 3Ty MpobieMy, IPOrpaMMHUCTHI YK€ JaBHO
paspabotainu nokaneHbie CKB ¢ mpocToit 6a30i1 maHHBIX, B KOTOPOH XPaHATCS BCE M3MEHEHUS
HYKHBIX (haitnoB

Opnnoit u3 Hanbonee nonynsgpHeix CKB takoro tuna sisgercs RCS (Revision Control
System, Cucrema KOHTpOJIS pPEBU3MM), KOTOpas 10 CHX IOp YCTaHABIMBAETCS HAa MHOTHE
KoMmnbioTepsl. Jlake B COBpeMEHHOH omepanuoHHoi cucreme Mac OS X yrumura res
ycraHaBnuBaeTcst BMecte ¢ Developer Tools. RCS Obia pa3paborana B Hayane 1980-x ronos
Banbrepom Tuum (Walter F. Tichy). Cucrema mo3BosiseT XpaHUTh BEPCHM TOJIBKO OHOIO
¢aiina, TakuM 00pa3oM yNpaBisATh HECKOIBKUMHU (haililaMu NpUXOAUTCS BpyuHyto. [[ns kaxkaoro
¢aiina HaxoJguIerocss MOJ KOHTPOJIEM CHUCTeMbl HHGOpManusi O BEpPCUSAX XpaHUTCS B
crenuanbHOM (aiige ¢ MMEHEeM OpHUIHMHaJbHOro (Qailla K KOTOpOMY B KOHIE J10OaBJIEHBI
cuMBodsl ',v'. Hanmpumep mnsa ¢aiina file.txt Bepcun OynyTt xpanuthes B ¢aiine file.txt,v. Ota
YTUJINTAa OCHOBaHAa Ha paboTe ¢ HabopamMu MaTdyed Mexay napamu Bepcuil (matu — daiin,
OMMCHIBAIOLIUI pa3nuuue Mexay ¢ainamu). OTO MO3BOJIAET IMepeco3aarh 0ol ¢ailn Ha
1100011 MOMEHT BpEMEHH, MOCIIE0BAaTeIbHO HAKJIaAbIBas MaTuu. JJ1st XpaHeHus BepCcHii cuctema
ucnionp3yeT yruauty diff. Xotst RCS cooTBeTcTByeT MUHUMAIBHBIM TPEOOBAHUSIM K CHCTEME
KOHTPOJISI BEPCUH OHA UMEET CIEAYIOINE OCHOBHBIE HEJOCTATKH, KOTOPBIE TAKXKE MOCITYKUIN
CTUMYJIOM JUISI CO3JJaHMsl CIIEAYIOLIE paccMaTpUBaeMOMl CUCTEMBI:

. Paborta Tonbko ¢ omHMM ailnioMm, Kaxabli (aiin 10mKeH KOHTPOIMPOBATHCS
OTJIENIbHO;
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. HeynoOHblif MeXaHU3M OJIHOBPEMEHHOH pabOThl HECKOJBKUX IOJIb30BaTeNeil C
CHUCTEMOMW, XpaHMJIMILE MPOCTO OJIOKMPYETCs IOKa 3a0JIOKMPOBABIIMN €ro IMO0Jb30BaTelb HE
pa30IIOKUpPYET €ro;

. Ot GekanoB Bac HUKTO HE OCBOOOXKIAET, Bbl PUCKYETE MOTEPSITH BCE.

IleHTpanu3oBaHHbIE CUCTEMBI KOHTPOJIS BEPCUI

Crnenyromeil ocHOBHOW mpoOseMoil oka3zanack HEOOXOJUMOCTb COTPYJHHMYATh C
pa3paboTuvKaMu 3a JAPYTUMH KOMIbloTepamMu. YToObl pemuTh €€, ObUIM  CO3AaHBI
HeHTpanu3oBaHHble cucteMbl KoHTpoJiss Bepcuit (LICKB). B Takux cucremax, nHanpumep CVS,
Subversion u Perforce, ecTb HEHTpaldbHBIN cepBep, Ha KOTOPOM XpaHATCS Bce (hailibl 1Moa
BEPCUOHHBIM KOHTPOJIEM, U Pl KIMEHTOB, KOTOPbIE MOJy4YaroT Konuu ¢aitsioB u3 Hero. MHoro
JeT 3TO OBIIO CTAHJAPTOM ISl CHCTEM KOHTPOJIS BEPCHUH.

Takol moaxoa UMEET MHOXKECTBO IIPEUMYIecTB, ocoOeHHo Haf JiokambHbIMu CKB. K
IIpUMEpPY, BCE 3HAIOT, KTO M YEM 3aHUMAETCA B INPOEKTE. Y aJAMUHUCTPATOPOB €CTh YETKUU
KOHTPOJIb HaJ| T€M, KTO U YTO MOXKET AeJlaTh, U, KOHEUHO, anMuHucTpupoBaTh LICKB HamHOTO
Jerde, 4eM JIOKalbHBbIe 0a3bl Ha KaXaoM KiueHTe. OIHAKO TPU TAaKOM IOAXOJE €CTh U
HECKOJIBKO CEepbhE3HBIX HenocTaTkoB. Hambosiee oueBUAHBIN — ILEHTPAIM30BAHHBIA CcepBep
ABJIIETCS YSI3BUMBIM MECTOM Bcel cucTembl. Eciii cepBep BBIKIIOYAETCS Ha 4yac, TO B TEUEHUE
yaca pa3pabOTUUKU HE MOT'YT B3aUMOJEHCTBOBATh, 1 HUKTO HE MOXKET COXPAaHUTh HOBOM BEpCUU
cBoeil pabotel. Ecnu ke moBpexaeTcss JUCK ¢ LEHTPaJbHOM 0a30i JaHHBIX U HET PE3epBHON

KOIIMH, BbI TepsieTe aOCONIIOTHO BCE — BCIO MCTOPHUIO IPOEKTA, pa3Be YTO 3a MCKIIOYCHHEM
HECKOJIbKUX PaboUYnX BEpCHil, COXPaHUBIIMXCS HA pa00YMX MAIIMHAX MTOJIb30BATEIICH.
CVS

CVS (Concurrent Versions System, Cuctema COBMECTHBIX BEPCHil) MOKa OCTaeTcs
CcaMO#l IIUPOKO HCIONB3YEMON CHUCTEMOM, HO OBICTPO TEpsSEeT CBOIO TMOMYJSIPHOCTh H3-3a
HEJOCTaTKOB KoTopble s paccmorpro Hike. Jluk I'pyn (Dick Grune) paspaboran CVS B
cepenuue 1980-x. s XxpaneHuss WHIMBUAyalbHBIX QaitmoB CVS (takke kak u RCS)
ucnonszyer aiimet B RCS  dopmare, HO TO3BONET YHPaBIATh TpynmnaMu (Qaiinos
pacnosyiokeHHbIX B aupekropusax. Takxke CVS ucnonb3yeT KIMEHT-CEPBEP apXUTEKTYpy B
KOTOpOI Bcsi MHGOpMAIUs O BEpCUSAX XpaHHUTCS Ha cepBepe. Vcronb3oBaHHe KIMEHT-CEpPBEP
apXUTEKTypbl TO3BOJIgeT wucnonb3oBaTh CVS naxke reorpaduuecku pacnpeielIeHHbBIM
KOMaHJaMM T0Jb30BaTesIel I71e KaKIbld MOJIb30BaTeIb UMEET CBOM paboumii AUpeKTopuil ¢
konuell mnpoekTta. Kak cremyerT W3 Ha3BaHUS MOJb30BATEId MOTYT HCIOJB30BaTh CHCTEMY
COBMECTHO.

Bo3moxHbIe KOH(IUKTHI IPU U3MEHEHUHU OJHOI0 U TOTO K€ (pailyia pa3periaiTcs Tem,
YTO CHUCTEMA I03BOJIIET BHOCUTh M3MEHEHHUS TOJBKO B CAMYIO IOCIEIHIOI Bepcuio Qaiina.
TakuM oOpa3oM Bcerja peKOMEHJYeTCsl Mepesl 3aJMBKOM CBOMX M3MEHEHUN OOHOBIIATH CBOIO
pabouyio komuio (ailloB Ha ciayyal BO3MOXHBIX KOH(MIMKTYIOIIMX u3MeHeHud. Ilpu
OOHOBJIEHMH CHCTEMa BHOCUT U3MEHEHHS B pabouyl0 KOMHIO aBTOMATUYECKU U TOJIBKO B Cllydae
KOH(IMKTYIOIMX W3MEHEHHH B OHOM M3 MecT (aitna TpedyeTcst pyuyHOe UCIpaBIEHUE MecTa
KOH()JIMKTA.

CVS Ttaxxe mo3BOJsIET BECTH HECKOJBKO JMHUN pa3pabOTKH MPOEKTa C MOMOILBIO
BeTBell (branches) paspaborku. Takum o00pa3oMm, Kak YK€ YHNOMHUHAJIOCh BBIIIE, MOXHO
UCTIPABIATh OWIMOKM B TEpPBOW BEPCHUU IMPOEKTa M MapayieNIbHO pa3padaThiBaTh HOBYIO
(bYHKIIMOHATIBHOCTb.

CVS ucnonp3oBanach 0OJIbIIUM KOJINYECTBOM MPOEKTOB, HO KOHEYHO HE ObLIa JIMIIeHA
HEJOCTAaTKOB KOTOpbIE TIO3/IHEEe MPHUBEIM K TMOSBICHHUIO CIEIYIOMIed paccMaTpuBaeMoil
cuUcTeMbl. PaccMOTpUM OCHOBHBIE HEIOCTATKHU:

o Tak xak Bepcuu xpassTcs B ¢ainax RCS HeT BO3MOXXHOCTH COXPaHSITh BEPCUU
mupextopuil. CTtaHnapTHBIA croco0 000MTH 3TO MPENMATCTBHE - 3TO COXPAHHUTh KaKOH-1100
¢aiin (manpumep, README.txt) B nupexropuu;
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. [Tepemenienue, wim nepeMMeHoBaHue (HaIOB HE TOBEPKEHO KOHTPOIIO BEPCHA.
CranmapTHBIN CIOCO0 CIeNaTh TO: CHavaja CKONMUPOBATh (Dailil, yIaTuTh CTApPbId C MTOMOIIBIO
KOMAaH/IbI CVS reémove U 3aTeM J00aBUTh C €r0 HOBBIM UMEHEM C IMOMOIIBI0 KOMaH/IbI cvs add,

Subversion

Subversion (SVN) 6b11 pazpadoran B 2000 roxy mo mauimatuse ¢pupmbel CollabNet.
SVN wm3nauansHO pa3pabarteiBasics kak "mydmmii CVS" u oCHOBHOM 3amadeil pa3paboTYUKOB
OBLIO HCHpaBlieHUE OMMOOK MomyIleHHBbIX B au3ailHe CVS npu COXpaHEHUU TMOXOXKEro
untepdeiica. SVN Taxxke kak u CVS ucnonp3yer KIMEHT-cepBEp apXUTeKTypy. M3 Hamboiee
3HAYUTEIbHBIX U3MEHEHUM M0 cpaBHEHUIO ¢ CV'S MOKHO OTMETUT:

. ATomapHOe BHeCEeHUE M3MEHEeHH (commit). B cimydae eciam 06paboTka KomMMuUTa
ObLy1a pepBaHa He OyZeT BHECEHO HUKAKUX U3MEHEHUIA.

. [lepenMeHoBaHUE, KOMHPOBAHWE H MepeMelnieHrne (aiaoB CcoXpaHsSeT BCIO
HCTOPUIO U3MEHEHUI.

. JlupeKkTopun, CUMBOJIMYECKUE CCHUIKA W METa-aHHBIC MOJABEPKEHBI KOHTPOIIO
BEpCHil.

. DddexTuBHOEC XpaHEHNE U3MEHEHUH /11 OMHAPHBIX (PaiIOB.

Pacnipenenénnbie cucteMbl KOHTPOJISE BEpCUid

W B 3TON cuTyauuu B UIPy BCTYIAIOT PACIpPECIEHHBIE CHUCTEMBI KOHTPOJIS BEPCHU
(PCKB). B Takux cucremax kak Git, Mercurial, Bazaar wnu Darcs KIMeHTBI HE MPOCTO
BBITPY’KAIOT TOCIIEAHNE BepcuH (ailyioB, a MOTHOCTHIO KOMUPYIOT BeCh perno3utopuii. [ToaTromy
B ciyyae, korja '"ymupaer' cepBep, uepe3 KOTOpbIil Ima pabora, 000N KIMEHTCKUN
PEno3UTOpPHUIl MOKET OBITH CKOIIMPOBAaH 0OpPaTHO Ha CEpBEP, YTOOBI BOCCTAHOBUTH 0a3y JaHHbIX.
Kaxaplii pa3, korja KIMeHT 3a0upaeT CBEXYyH Bepcuio (aiiioB, oH co3naéT cebe MOTHYIO
KOITMIO BCEX JIAHHBIX.

Kpome TOro, B 0OombIieil 4YacTH STUX CHCTEM MOXKHO pPadOTaTh C HECKOJIbKUMHU
YAANEHHBIMU PETIO3UTOPUSAMHU, TAKUM 00pa3oM, MOKHO OJTHOBPEMEHHO paboTaTh MMO-Pa3HOMY C
pa3HbIMU TpyHIaMu JIIOJEHW B paMKax OJHOrO MpoekTa. Tak, B OJHOM MPOEKTE MOXKHO
OJIHOBPEMEHHO BECTM HECKOJbKO THUIIOB pabdOyuX IMpOLIECCOB, YTO HEBO3MOXXHO B
LEHTPAIN30BAHHBIX CUCTEMAX.

3adeM HYHBI pacrpe/IeICHHbIE CUCTEMBbI?

Kak cnenyer m3 Ha3zBaHUs OJHA U3 OCHOBHBIX MJIEH PACIpPEIEIIEHHBIX CUCTEM — 3TO
OTCYTCTBHE YETKO BBIJICJICHHOIO LIEHTPAJIbHOTO XpaHWIMILA Bepcuil - peno3utopus. B ciyudae
pacrpesielIeHHbIX CUCTEM HAaOOp BEPCHH MOXKET OBbITh MOJIHOCTHIO, WM YACTUYHO paclpesieieH
MEXJly pazIU4YHbIMU XPAaHWIHIAMH, B TOM YHCJIE€ U yJaJleHHbIMU. Takas MOJENb OTIUYHO
BITUCBIBAETCS B pabOTy pacnpeeseHHbIX KOMaH], HallpuMep, paclpeleIeHHOW 10 BCEMY MHUPY
KOMaH/ibl pa3pabOTUMKOB pabOTAIONIMX HaJl OJHUM IPOEKTOM C OTKPBITBIM MCXOJHBIM KOJIOM.
Pa3zpaboTumk Takol KOMaHIbl MOXET cKayaTh cebe BCIO MH(OpMAIMIO 1O BEPCUSM M IOCie
3TOro paboTaTh TOJIBKO Ha JIOKaIbHOW MamnHe. Kak Toinbpko OyneT JOCTUTHYT pe3yibTaT OJHOTO
U3 9TANoB pabOThl, I3MEHEHHUSI MOTYT OBITh 3aJIUTHI B OJIUH U3 LIEHTPAJIbHBIX PEIO3UTOPUEB WIIH,
OonyOJMKOBAHbBI JJISI MPOCMOTPA Ha caiTe pa3paboTuvKa, WM B MOYTOBOW pacchuike. [[pyrue
YYaCTHUKHM MPOEKTa, B CBOIO OYepelb, CMOI'YT OOHOBUTH CBOIO KOIIMIO XPaHWIMINA BEpPCHH
HOBBIMH HM3MEHEHUSIMHU, WM MONpoOOBaTh OIMyOJMKOBAaHHBIE H3MEHEHUS Ha OTIENbHOMH,
TECTOBOW BeTKe pa3paboTku. K coxanenuto, 6e3 xopomield opraHu3aniy MpOeKTa OTCYTCTBHUE
OJIHOTO HEHTPAJIbHOI0 XPAHUJIUIIA MOXKET ObIThb MHUHYCOM pacIpeleieHHbIX cucteM. Eciu B
cllydae LEHTPAJIM30BaHHBIX CHUCTEM BCErJa €CTh OJWH OOLIMHM Perno3uTopuil OTKyAa MOXKHO
MOJIyYNUTh MOCIEAHIO BEPCHUI0 TPOEKTa, TO B Cllydyae pAaCIpeAeTeHHBIX CHCTEM HYKHO
OpPraHU3alMOHHO PEIIUTh Kakas M3 BETOK NpoekTa OyaeT ocHOBHOH. [louemy pacnpeneneHnHas
CHUCTEMa KOHTPOJII BEpCUH MOKET OBITh HHTEpPECHa KOMY-TO, KTO YK€ HCIIOJIb3YEeT
LEHTPAIM30BaHHYI0 CUCTEMY - TaKyto kKak Subversion? Jlrob6as pabora moapazymeBaeT NpuHITHE
pemieHuif, U B OOJBIIMHCTBE CIy4yaeB HEOOXOAMMO MPOOOBAaTh PA3NIMYHBIE BAPUAHTHI: MPU
paboTe ¢ cucTeMaMH KOHTPOJISL BEPCU ISl pACCMOTPEHUS PAa3IMUHBIX BAPUAHTOB U pabOTHI HaJl
OOJBIIMMH U3MEHEHMSIMHM CITy’KaT BETKH pa3paboTku. M XOTs 3TO AOCTATOYHO €CTECTBEHHAast
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KOHIIENIINS, TMOJb30BaThcss e€if B Subversion gocraToyHo He mpocto. Tem Oonee, Bce
YCIIOXKHSIETCA B CIy4ae MHOKECTBEHHBIX IOCJIEIOBATENbHBIX 00bEIUHEHUI C OJHON BETKH Ha
JIPyTyl0 — B 3TOM Cllydyae HYKHO 0e301IMO0YHO YKa3blBaTh HadyaJbHBIC U KOHEYHBIE BEPCHUU
Ka)KJ0r0 M3MEHEHHs, 4TO Obl U30eKaTh KOH(PJIUKTOB U omuOOK. JlJig pacnpenaeneHHbIX CUCTEM
KOHTPOJISI BEPCHI BETKH Pa3paOOTKH SBISIOTCS OAHOW M3 OCHOBOIOJIATAIOIINX KOHIEIIUI — B
OOJIBIIMHCTBE CIy4YaeB KaXkJasi KOIMHUs XpaHUJIUINA BEpCUll sBIIsETCS BETKOU pa3zpaboTku. Takum
o0pa3oM, MexaHM3M OOBEJAMHEHHs H3MEHEHUH C OJHOW BETKM Ha JAPYryl0 B cilydae
pacrpeieieHHbIX CHUCTEM SIBJISIETCS OJHUM K3 OCHOBHBIX, YTO IIO3BOJISIET IOJIb30BATEISIM
NPUKJIAIBIBATh MEHBILIE YCHIIMH MPH MOJIb30BAaHUN CHCTEMOH.

Kpatkoe onucanue nonyssipabix pacrnpeneiaeHubix CYB

. Git - pacmpeneneHHass cucremMa KOHTPOJsSL Bepcwii, paspaboranHas JIuHycom
TopBanbacom. M3nauansHo Git npeaHa3zHavanach AJis UCMOJIb30BAaHUA B Ipoliecce pa3paboTKu
saapa Linux, HO MO3ke cTaja MCIOJIb30BaThCsl U BO MHOTHX JIPYT'MX MPOEKTaX — TaKuX, Kak,
Harpumep, X.org u Ruby on Rails, Drupal. Ha nanubiii momenT Git siBiisieTcst camoii ObICTpOi
pacrpeeIeHHON CUCTEMOM, MCHOJIB3YIOIIEH caMOe€ KOMIIAKTHOE XpaHwiuule peBusuil. Ho B
TOKE BpeMs Ui MOJIb30BaTeNel, mepexosaIiux, HanpumMep, ¢ Subversion unrepdeiic Git moxer
MOKa3aTbCs CIIOKHBIM;

. Mercurial - pacnpeneneHHas cucTtema, HamucaHHas Ha s3bike Python ¢
HecKosbkuMH paciupenusmu Ha C. M3 ucnonb3yromux Mercurial mpoeKToB MOXHO Ha3BaTh,
Takue, kak, Mozilla 1 MoinMoin.

. Bazaar - cucrema pa3paboTka KOTOpoil mojjaep:kuBaerca kommnanueil Canonical
— wu3BecTHOW cBouMu aucTpuOytBoM Ubuntu wm caiitom https://launchpad.net/. Cucrema B
OCHOBHOM HammcaHa Ha s3blke Python m mcmonb3yercst TakMMU TPOEKTaMH, Kak, HallpuMep,
MySQL.

. Codeville - nanucannas na Python pacmpeneneHHas cucreMa HMCHOJB3YIOIIAS
WHHOBAIIMOHHBIA alrOPUTM O00beAuMHEeHHs] u3MeHeHud (merge). Cucrema HCIMONB3YyeTCH,
Harpumep, pH pa3zpadoTke opuruHaIbHOrO KianenTa BitTorrent.

. Darcs - pacnpeneneHHas cHCTeMa KOHTpOJS Bepcwii HamucanHas Ha Haskell
UCTIONb3yeMasi, Hanpumep, npoekrom Buildbot.
o Monotone - cuctema HamucanHas Ha C++ u wucnomesyromas SQLite kax

XPaHWIHILE PEBU3UM.

IpakTuyeckoe 3ansiTue Ne 16
Tema 2.5: OcobenHocTH peBbroupoBanus B Linux. Hactpoiiku noctymna
Hean:13yunts ocobenHocTr peBblonpoBanus B Linux. Hactpoiiku noctyna

Teopemuueckue ceedenus

JIroboit pecypc kommbroTepa non ympasieHueM OC Linux mpeacraBisieTcst kKak (ait,
MO3TOMY MBI Oy/IeM FOBOPUTH TOJBKO O TMpaBax JocTymna K (aiiny. Kak MHOromnosib30BaTenbcKas
onepanuoHHas cuctema, OC Linux comepXUT MEXaHU3M pa3rpaHUYeHUs JOCTyNa K JaHHBIM,
NO3BOJIAIOIIMN  KaK  3aIllUTUTh JAaHHBIE OJHOIO IIOJb30BAaTENs OT  HEXEJATENbHOIO
BMEUIATENbCTBA JAPYTUX, TaK U PAa3pelIUTh IPYTHUM JOCTYI K 3TUM JaHHBIM AJIi COBMECTHOM
paboTHI.

l'oBopss o0 mpaBax pjocTyma Toib30oBaTens K (aijaM, CTOUT 3aMETHUTh, 4YTO B
JeMCTBUTENIEHOCTH MaHUITYJIMPYeT (aillaMi He caM TOJIb30BaTelNb, a 3alyIIeHHBIH UM MPOIEece
(manpumep, yrunuTa cat). [lockonbky u (haiis1, 1 mporecc Co3Aar0TCA U YIPABIISIOTCS CHCTEMOH,
el HETPY/JHO OpPraHMU30BaTh KaKyl YTOJHO MOJUTHUKY JOCTyIa OJHUX K JIPYTUMM, OCHOBBIBASICH
Ha JIFOOBIX CBOMCTBAaX MPOLECCOB KaK CyObEKTOB U (haiiioB Kak 00BEKTOB CUCTEMBI.

B Linux, ojHako, HCIONB3YIOTCS HE Kakhe YrOAHO CBOMCTBa, a pe3yJbTar
unentudukanuu nonp3oBarenss — ero UID. Kaxnperit mpomecc cucTemMbl 00s3aTeNbHO
NPUHAIISKUT KaKOMY-HUOYAb MOJb30BaTeN0, U uAeHTHUKATOpP noab3oBateias (UID) —
oOs3aTenpHOEe CcBOMcTBO Jroboro mpouecca Linux. Korma mnporpamma login 3amyckaer
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http://git-scm.com/
http://www.selenic.com/mercurial/
http://bazaar-vcs.org/
https://launchpad.net/
http://codeville.org/
http://darcs.net/
http://monotone.ca/

CTapTOBBIA KOMAHIHBIN HHTEPIPETATOP, OHA IpunuceiBacT emy UID, nosy4eHHbIi B pe3yJibTare
nuanora. Bee mponeccsl, 3amyleHHbIe 0JIb30BaTeleM BO BPeMsl TEPMUHAIBHON cecCHH, OyIyT
UMETh €T0 UJICHTU(PUKATOP.

[Tonp30BaTenb MOXKET ObITH WIEHOM HECKOJIBKMX IpyMI, PaBHO KaK M HECKOJIbKO
MOJIb30BaTENIe MOXKET ObITh WICHAMU OJHOW M TOH ke rpynmbl. ICTOpUYECKH CIOXUIIOCH TaK,
YTO OJHA U3 TPYII — IPYMIA [0 YMOJYaHUIO — SIBJISIETCA IS II0JIB30BATENsl OCHOBHOM: KOTAa
(ue BnosHe TOYHO) TOBOPAT 0 «GID moJib30BaTeisi», UMEIOT B BHIy UMEHHO HJIEHTH(UKATOP
rpynnsl 1mo ymonyasuto. Ilonb3oBaresnib HE MOXKET He OBbITh WIEHOM KAaK MHUHUMYM OJIHOM
IpyIIbl, KaK CHapsJ HE MOXKET HE IONacTh B AMULEHTP B3pbiBa! YacTo mpoueaypy cosnaHus
II0JIb30BATENS MPOEKTUPYIOT TaK, YTO HMMs TIPYIIBl 10 yMOJYAaHUIO COBIALAECT C BXOJHBIM
nMeHeM mnoib3oBarenss, a GID mnomp3oBatens — ¢ ero UID. Opnako 3TO CcOBCEM HeE
00s13aTeNIbHO: HE BCErja HY)KHO 3aBOJAUTH JUIsl IOJb30BATENs OTIEIBHYIO TIPYIIy, a €Clu
3aBOAMTH, TO HE BCerga yAaércs cAenaTh TaK,9TOObI JKeJaeMbld HACHTH(HUKATOP TPYIIIBI
COBIIAJAJI C KeJIAeMbIM UJICHTU()PHUKATOPOM OJIB30BATEIISL.

[Ipu cozmanuu OOBEKTOB (ailyioBOM cucTeMbl — (ailyioB, KaTajJorop M T. M. —
KaX/0My B 00s3arenbHOM nopszake npunuceiBaercss UID — unentudukarop nosszoBarens-
Bianenbua ¢aina, GID — naeHTndukaTop rpymnnsl, KOTOPOi MPUHAIUIEKUT (aiiil, T 00BEKTa
U Habop T. H. arpuOyTOB, a TAK)KE HEKOTOPYIO JIOMOJIHUTENbHYI0 HH(popManuo. ATpuOyThI
OTIPENIeNIAIOT, KTO U UTO ¢ (ailJIoM UMEET IPaBO JeJIaTh, U OMMCAHBI HUXKE.

B Linux cymecTByeT BbIJICIEHHBIH I10JIb30BaTe€lb CUCTEMBI, Ha KOTOPOTO He
pacrpoCTpaHAIOTCS OrpaHMYEHUs] TIpaB JOCTyma - cynepmoJgb3oBateab (root). UID
CYIIEpIIOJIb30BaTENbCKUX MpoLeccOB paBeH (: Tak cuCTEMa OTIMYAET UX OT MPOLECCOB APYIHX
nosib3oBareneil. MIMEHHO cyneprnonb3oBaTeslb UMEET BO3MOXKHOCTH IPOM3BOJIBHO H3MEHSTh
BlajeNbla U rpynmy ¢aiina. EMy OTKpBIT AOCTYHn Ha YTE€HHE M 3alUCh K JroOoMmy ailmy
CUCTEMBl M JOCTYNl Ha YTEHME, 3alUCh U MCIOJIb30BaHHE K JroOomy kartanory. Hakowern,
CYIIEpII0JIb30BaTEeNbCKUI MpOIlecC MOXKET Ha BpeMs CMEHUTb cBoW cobctBeHHBbIH UID ¢
HYJICBOTO Ha JIt00oi apyroi. Cpenn yu€THBIX 3anuceit Linux Bceria ecTh 3amuch Mo HMEHH root
(«xopeHb»), COOTBETCTBYIOLIAsl ~ HYJEBOMY  MJIEHTH(UKATOpY,  I[O3TOMY  BMECTO
«CYTEepOIb30BATENb» YaCTO TOBOPAT «rooty. MHOXKECTBO CHCTEMHBIX (aiijIoB MPHHAICKAT
root-y, MHO>eCTBO (paiiJIoB TOJIBKO €My JOCTYIHBI Ha YTEHME MM 3anmuch. llaponb 3ToM
YYETHON 3aMMCH — OJHA U3 CaMbIX OOJIBIIMX JAPAroleHHOCTeN cucteMbl. CBOMCTBO 00t UMETh
JIOCTYIl KO BCEM pecypcaM CHCTEMbl HaK/IaJbIBa€T OUYEHb BBICOKHE TpeOOBAaHUs Ha YeJOBEKa,
3Haromiero napoib root. Cyrneprnoib30BaTellb MOXKET BCE — B TOM UHUCIE€ U BCE IMOJIOMATh,
MO3TOMY JIHOOYI0 pabOTy CTOUT BECTH C MpaBaMHM OOBIYHOI'O MOJIB30BATENs, a K IpaBaMm root
npuoderatb TOJbKO M0 He0OXoauMOCTH. CyIIeCTBYET JiBa Pa3IMYHBIX CIIOCO0a MOTYYUTh MpaBa
CyNneprnoJib30BaTeJIsl.

[lepBbIii — 3TO 3aperucTpupoBaThCA B CUCTEME O] ITUM MMEHEM, BBECTU Mapojb U
MOJyYUTh CTapTOBYIO 0005I0uKy, uMeroiryro HyneBoi UID. Dto — camblii HempaBUIbHBIN
C1oco0, MOJIb30BaThCS KOTOPBIM CTOUT, TOJBKO €CIM HEJIb3s MPUMEHUTH Jpyrue. YTto B 3TOM
cinydvae BbiactT koMmanna last ? Uro toraa-To ¢ Takoi-TO KOHCOJIH B CHCTEMY BOLIEN HEM3BECTHO
KTO C IpaBaMM CYTNEPHOIb30BaTENsl U YTO-TO TaM Takoe jaenan. C TOYKU 3peHHs] CUCTEMHOIO
aJIMUHUCTPATOPA, 3TO — OYEHb MOAO03PUTEIBHOE COOBITHE, OCOOEHHO, €CJIM CaM OH B 3TO BpeMs
K YKa3aHHOI KOHCOJIM HE TOJXOMIIL... CaMU aJIMUHUCTPATOPhI TAKOM CIIOCOO HE JTHOOST.

Bropoii cioco6 — 3T0 BoCMosb30BaThCs crielnranbHoi ytmmTon Su (shell of user),
KOTOpasi O3BOJIIET BBIMOJIHUTH OAHY WJIM HECKOJIbKO KOMAaH] OT JIUIlA JIPYroro Mojib30BaTes.
OTnuuue oT MpeabIIyero crnocoda — B TOM, YTO BCET/Ia U3BECTHO, KTO MMEHHO 3aITycKall su, a
3HAYUT, C KOT'O CIPAlINBaTh 3a MOCIEICTBUS.

B HekoTOphIX chydasx ymoOHee HCIoNb30BaTh HE SU, a yTwiuTy Sudo, KoTopas
MO3BOJISIET BHIMOJIHATH TOJIBKO 3apaHee 3aJaHHble KOMaH/IbI.

Yruiaura id(cm. man id) BEIBOAUT BXOJHOE MMs IOJIB30BATEINS U COOTBETCTBYIOIIUI
emy UID, a Takxe rpymiy o yMOJIYaHHMIO M IOJIHBIM CIHMCOK TPYIII, YJE€HOM KOTOPBIX OH
ABIIETCSI.
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Best uHpOpMaIus 0 mONB30BaTENAX W TPYNIaX, 3apereCTPUpPOBAHHBIX B CHUCTEEME,
xpaHuTcs B (aiinax /etc/passwd, /etc/shadow u /etc/groups

Takum 00pa3oM, KOHKPETHBIM IMOJIb30BAaTENh IO OTHOLICHHIO K €ro COOCTBEHHBIM
daiisaM BICTYMAeT Kak UX Biazeser (u - User).

VY kaxnoro Qaiina ects emie u rpymnmna (g - group), K KOTOPOW MPUHAJICKHUT BIIaJeIer]

daiina.

Kpowme Bnazenbia u Tpymnibsl B CUCTEME MOTYT CYIIIECTBOBATh M JIPYTHe MOJIb30BaTEIH.
[Toatromy B atpulytax daiina conepikaTbCsi 3HAYCHUS, 3alpellaroliie WM pa3pellarolue
JOCTYT BceM JIpyruM (0 - other), KTO HE BOIIEN B TPYIITY U HE SBIISETCS BIIAICIBIICM.

Bo3moscnwie oeiicmeus nao gaitiom

Uro MOXHO Jenath ¢ (Qaitom mocne ero cosganus? B mepByro ouepens
MIPOCMAaTpUBaTh, WK YUTATh (T - read). Bo BTopyro ovepens, (haits MOXKHO U3MEHUTH (JIOMHCATH,
UCIIPAaBUTh, TIEPEHMEHOBATh, NEPEMECTUTh). TakuM o00pa3oM, MBI MOXEM TOBOPUTH O
BO3MOXKHOCTH 3amucu (w - write) B ¢aitn. Ecim aiin sBisgercs mnporpaMMoi, TO €ro
COJEPKMMOE TIPEJCTABISAET COOONH KOMaHABI Ul MPOLECCOPa, BHITOJHEHUE KOTOPBIX MPUBOIAUT
K TOMY WJIH HHOMY jkeJlaeMoMy (Mbl Hazeemcs) addexty. Ipyrumu ciioBamu, HEKOTOphIC (aiiibl
MOYKHO UCIIOJIHSATH (X - execution).

[IpaBo uTeHMs, 3amMUCH U BBIIOJHEHUS SBJSIOTCS OCHOBHBIMM IpaBaMU JOCTymHa K
daiinam, oHAKO, CYIIECTBYIOT €IIe AOMOJHUTEIbHBIE aTPUOYTHI, C TOMOIIBI0 KOTOPBIX MOXHO
YOPaBIATH IPaBaMu JoCTyNa K ¢aitnam (0 HuX OyJIeT CKa3aHO HIKE).

Ilpeocmaenenue npae oocmyna

OcHoBHbIe aTpUOyTHI MpaB AOCTYNa MOXHO MPEACTaBUTH B BUJE ABEHHAALATH OUTOB
JBOMYHOTO YMCiIa, paBHBIX 1, ecau atpuOyT ycraHoBieH, u 0, ecau HeT. [lopsnok 6uToB B uucie
CIEAYIOLINN:

sUISG|trUwU|xU|rG|wG||xG|rOjwO|xO.

rae sU — ato SetUID, sG — 3to SetGID, t — 310 t-atpubyT (sticky—6uT), nocie yero
CJIEIyIOT TPU TPOMKHU aTpuOyTOB JOCTYIIA:

rUwU|XU - mpaBa urenus (Read), 3ammcu (Write) u BbimomHeHust (eXecute) s
Biajaenbia gaiina (User);

rGIWG|XG - mpaBa urenus (Read), 3ammcu (Write) u BbimomHeHus (eXecute) st
rpynnsl ¢aiina (Group);

rOjwO|xO - npasa urenus (Read), 3amucu (Write) u Boimonuenus (eXecute) aas Bcex
octanbHbIX (Other).

[Ipouieccel ¢ ycraHoBiaeHHbIM OuTOM sU BBIMONHSAIOTCS C MpaBaMu BIaAenblia. A C
YCTaHOBJIEHHBIM OUTOM SG — ¢ IpaBaMy IPyIIIbL.

B karanore ¢ ycraHoBiIeHHBIM sticky—OUTOM yaanath (aiabl MOXKET TOJNBKO BIaJemNel]
i root. [Ipy TOM ycTaHaBIMBATh STOT OMT MOXKET TOJIBKO 100t, a cCOpachIBaTh MOXKET BIIaJIeIIel]
U root.

Hanpumep, xomanna IS -l BeIBoAUT mpaBa 10cTymma B TakoM dopmare:

«-IwW-rw-rw-» (IlepBast uepTouka - oObIYHBIN (aiin, U 9 mpaB gocTyma - BCE MOTYT
YUTaTh U U3MEHSTD)

«drwx------ » (Karamor, monHblii mocTyn (Y4TeHHE, U3MEHEHHWE, BBHITIOJHEHHE) HMEET
TOJIBKO Biajenen (aiina)

«-IW-r-----» (OOBIYHBIN (aili, BIagener] MOXKET YATATh U U3MEHSTh, TPYIINa - YATATh,
OCTaJIbHBIE - HE UMEIOT IIPaB)

«drwxr-xr--» (Karanor, Bmamenen uMmeeT TOJMHBIA JOCTYI, Tpynma - YTEHHE W
BBITIOJTHEHHE, OCTAJTLHBIC - TOJIBKO YTCHHE)

«drwxrwxrwt» (Karanor, Bce IMEIOT MOJTHBINA TOCTYI, OJTHAKO, YCTaHOBIIEH sticky—OuT,
MO3TOMY IIpaBa 3allUCH B KATaJIOT JUISl YWICHOB TPYNIBI U JUIS MOCTOPOHHUX OTPAaHUYCHBI MX
coOcTBeHHBIMH (aiilaMu, W TOJNBKO BIAJENel] UMEET MPAaBO HM3MEHSATh CHUCOK (ailioB B
KaTajore, Kak €My B3IyMaeTcs. Takue KaTaJoTW Ha3bIBAIOTCS pPa3leNIeMbIMH, IIOTOMY YTO
npeIHa3HauYeHbl OHU, KaK MPaBUIIO, AJII COBMECTHOW pabOTHI BCeX MOJIb30BaTEe B CHUCTEME,
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oOmena mHpopmanuedd u T. m. Ilpu ycraHoBke arpulyTa «t» JOCTYH Ha BBINOJHEHHUE IS
MOCTOPOHHUX («t» B CTpOUKE aTpuOYTOB CTOMT Ha MECTE IOCIEAHEr0 «X») HE OTMEHSETCH.
[IpocTo OHU Tak PEAKO MCHOIB3YIOTCS APYT Oe3 apyra, 4To |S BEIBOAMT MX B OJTHOM H TOM JXKE
mecte. Eciiu komy-HUOY b IPUIIET B TOJIOBY OPraHU30BaTh pa3esisieMblil KaTauor 6e3 J0ocTymna
IIOCTOPOHHUM Ha MCIOJIb30BaHue, IS BEIBeZET Ha MecTe JeBITOro arpulyTa He «t», a «T».)

«-IwWs--X--x» (OObrunbIf ¢aiin, ycrtanosieH arpuOyt SetUID. Kak um B ciywae ¢ t-
aTpulOyToM, IS BBIBOIUT OYKBY «s» BMECTO OYKBBI «X» B TPOWKE «JUIs Biajaeiblay. To4HO Tak
e, €I COOTBETCTBYIOMIETO X-aTprOyTa HEeT (4TO ObIBaET PeaKo), IS BEIBEIET «S» BMECTO «S».)

«-TWX--S--x» (OObI4HBIA (aiii, ycTanoBineH arpuOyt SetGID. Yrunura IS BbIBOAUT
SetGID B BHzEe «S» BMECTO «X» BO BTOPOM TpoiKe aTpuOyTOB («IJIsi TPYIIIB). 3aMedaHUs
KacaTeJIbHO «S», «S» u «x» aercrBuTeabHbl 1 SetGID Tak ke, kak u s SetUID.)

MpaBa JI0CTyIa MPEACTABIAIOTCS TAK)KE B 08OUYHOM Y 8OCbMUPUYHOM BUJIE.

Hanpumep:

110 BCE MOTyTh YUTaTh H
110 110 U3MEHSATD

111 BJIagcicly UMECT BCEC HpaBa,
T IIIr1a - 4YTCHHUC OCTaAJIBHBIC HC
100 000 Py ’
NMCCIOT HUKKAKUX HpaB

YCTaHOBJIEH t-aTpulyT,
001 |Bmazmener mMeeT Bce Mpasa, Ipymmna
[Ipumepsl sarmucu (111 100 000 |- dreHwe, OCTalbHbIE HE WMECIOT
npaB JOCTyla B JIBOUYHOM HUKKAKUX [paB

(opme yCTaHOBJIEH aTpudyT
010  SetGID, Bnagenen umMeeT Bce Mpana,
111100000 |rpymma - 4YTeHHE, OCTajJbHBIE HE

UMECIOT HUKKAKHX IIpa

YCTaHOBJICH aTpulyT

100  |SetUID, Bianernerr nMeeT Bce TIpaBa,

111100000 |rpymma - 4YTeHUE, OCTaJbHBIE HE
MMECIOT HUKKAKHX TIPaB

BCC MOT'YTb YHUTaTb H
N3MCHATH

666

BJIaJIeTIel] UMEET BCeE MPaBa,
740 rpynma - 4TeHHe, OCTalbHble HE
MMECIOT HUKKAKHX TIPaB

YCTaHOBIIEH t-aTpuoyT,
1740 |BTANETEI HMEET BCe TpaBa, rpynma
ITpumepsl 3aMucH - YTEHUE, OCTaJIbHBIE HE MMECIOT
npas J0CTyna B HUKKaKHX MpaB

BOCBMUPHUYHOH (opme yCTAHOBIEH aTpHOYT

SetGID, Bnanenen uMeeT Bce mpaBa,
rpynmna - YTeHWE, OCTaJbHBIE HE
MMEEIOT HUKKAKHUX Tpa

2740

YCTaHOBJIEH aTpuodyT
SetUID, Brnagenen nMeeT Bce Ipasa,
IpyIa - YTE€HHE, OCTaJbHbIE HE
MMEEIOT HUKKAKUX IpaB

4740
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Ocobennocmu docmyna K Kamauno2zam

Karanor — 310 oco0w1ii Tun (aita. Ero comepxanue — 3TO CIUCOK ApYrux (aiios.
Karanorn uMeror Te e «OUTHI MpaB», 9YTO M OCTalbHbIe (haiapl. OIHAKO TO, YTO ATH IpaBa
03HAYAIOT MOXKET OBITh HE TAKUM MPOCTHIM JIJIsl HOHUMaHUSI.

Ecan katasior MoxHO 4uTaTh (), TO 3TO O3HAYAET, YTO Pa3pEHICHO TOJILKO y3HATh
cIucoK (aiiyioB, coaepkaluxcs B 3TOM Kartanore. Toiapko crnucok ¢aitioB, HO HE UX CBOMCTBA
(pa3mep, mpaBa JOCTYyIIA U Op.).

Ecnu xaranor MO>KHO MCTIONHSTH (X), TO 3TO 03HAYAET, YTO B HErO MOXHO 3aXOJUTh U
MIPOCMATPUBATH COICPKUMOE (aillIoB (JOCTYN K KOTOPBIM pa3pelieH s JaHHOW KaTeropuw),
y3HaBaTh cBOWcCTBa (aTpuOyThl) ¢aiinoB. MOXHO HM3MEHUTH coJepXuMoe daina (ecinu ero
pa3perieHo MeHsTh), HO He uMs (aiina.

Ecnu karajgor MOXHO HM3MEHSTH (W), TO 9TO O3HA4YaeT, YTO B HEM MOXKHO HU3MEHSTb
daiinel, UX UMeHa, ynaniaTh ux. OmacHocTb! DTO MOXHO JeiaTh Jaxe ¢ Qailamu, JOCTYyI K
KOTOPBIM 3alpenieH s JaHHou kareropuu. Jledenme! BBoasT momosHuTenbHbIN t-Out. [lpn
€ro HAJIMYMH MOJTH30BATEIh MOXKET H3MEHSThH TOIBKO CBOU (hailibl.

CrnenyeT moHUMAaTh, YTO:

o AOCTYII K KOHKPCTHOMY cpaﬁny TAKXKXC 3aBUCUT OT HaJIMYMUA AOCTYyIIa Ha
HCIIOJIHCHUC K KaTaJlor'aM Ha MMPOTAXKCHUUN BCEI'O IIyTHU;
o HU3MCHATH CYIICCTBYIOIIUC @aﬁnm MOKHO, HC UMCs OOCTYyIla Ha 3allMChb B

KaTaJIor, I0CTaTOYHO UMETh JOCTYI Ha 3alich caMoro ¢aiina.

H3menenue npas oocmyna

V3MeHeHne mnpaB jaocTyna K yKazaHHOMY (aiuly (WM KaTajory) BBIIOJHSETCS C
HOMOIIBI0 KOMaH 161 chmod.

[Ipu cozmaHMM KaTajora Takke MOXKHO Cpa3y yKas3aTh IpaBa JOCTyHa K HeMy ¢
noMoIIbo Komanael mkdir -m.

M3meHeHue Biajienbla U rpynisl GpaiioB BEITOTHIETCS C MOMOIIbI0 KOMaHAbI Chown.
['pyniy Takxke NOXXHO Ha3HAYMTH KOMaH o1 charp.

Tem e nMoOUTOBBIM IPEACTABICHUEM aTpUOYTOB PETYIUPYIOTCS U IIpaBa JOCTYIa IO
YMOJTYaHUIO TPH co3iaHnu (ailyioB U Katamoros. Jlemaercss 370 ¢ MOMOLIbIO KOMaH bl UMask.
EnuncTBeHHBINH mapamerp umask — BOoCbMEpHUYHOE YMCIIO, 3ajaroliee aTpuOyThl, KOTOpbIE HE
HaJI0 yCTaHABIMBATh HOBOMY (aiiny mim katanory. Tak, umask O mpuBeaér K ToMy, 4TO (ailibl
OyIyT cO3[aBaThCsl C aTPHOYTaMU «rW-TW-I'W-», a Katanoru — «rwxrwxrwx». Komanga umask
022 y6upaet u3 aTpuOyTOB 10 YMOJYAHHIO TpaBa JOCTyIa Ha 3alUCh JJIS BCEX, KPOME XO3s5IMHA
(mosyyaercst «rw-r--r--» U «rwXr-Xf-x» COOTBETCTBEHHO), a ¢ Umask 077 HoBeie daitnbl u
KaTaJOru CTAHOBATCS JJISl HUX MOJIHOCTBIO HEJIOCTYIHBI («IW------- » U «TWX-=-=-- »).

Cneyuanvhvle ampuodymul haiinioe

B (aitnoBoii cucreme Linux npucyTcTByeT MOJIepKKa JONOJHUTENBHBIX (DI1aroB uin
1o apyromy "aTpuOyToB" 11 (haitnoB B sapax HauuHas ¢ cepuu 1.1. Paiinosas cucrema B sipax
cepuii 2.2 u 2.4. no3BosigeT paboTaTh CO CIEAYIOUIMM HA0OPOM aTpuOyTOB:

Atime cuctema He amaeWTUT atime(access time) s
A na”HOTO (haiina.

Sync cucrema puKCUpyeT BCe H3MEHEHHMSI, TPOUCXOIAIINE B
JaHHOM (ailie Ha (U3UYECKUOM JUCKE CHHXPOHHO C MPHIOKEHUEM

S oo
W3MEHSIIOIINM JaHHbBIN (ail.
Append cucrema MO3BOJISIET OTKPBIBATH JAHHBIA (ailnm ¢
LENbI0 €ro JOMOJHEHHS W HE IMO03BOJISIET HUKAKUM IpolieccaM
3 nepe3anuchiBaTh MIM  ycekaTh ero.Ecim  maHHbBIl  aTpuOyT

IIPUMEHAETCS K JHUPEKTOPUU IIPOLECC MOXKET CO3[1aBaTb WIIU
MoaupuIMpoBaTh (Paiiibl B 3TOW JUPEKTOPHUH , HO HE YIANIATh UX.

Immutable cuctema 3anpeniaer 100ble H3MEHEHHSI TAHHOTO
[ ¢aitna. B ciydae aupekropuu, mpouecchl MOTyT MOAU(PUIIMPOBATH
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Gbainbl yxe coaep)kaliuecss B JaHHOW JUPEKTOPUU, HO HE MOTYT
yAansaTh (ailiibl WU CO3/1aBaTh HOBBIC.

No Dump nporpamme co3aaroiiei JaMibl JaeTCs yKa3aHHe
d UTHOPUPOBATh JaHHBIH (pailin Bo Bpems co3nanus backup.

Compress cucTemMa HPHUMEHSET MPO3PAYHYI0 KOMIIPECCHIO

st gaHHoro  (adyta.  T.e. uTeHWe W3 HEro JIaeT  yxke

c JICKOMIIPECCOBAHbBIC JTAHHBIC W MPEIBAPUTEIILHO TMEpel 3aIUChI0 HA
JTUCK TPOM3BOIUTCS UX CIKATHE.

Secure Deletion ynanenue takoro (aiiza cOmpoBOXKaacTCsI
s [epe3aIchio OJIOKOB JMCKa,Ha KOTOPBIX OH PACIIOIAralics HyJIAMH.

Undelete korma mnpuiokeHHe 3ampamuBaeT ¢aiia  Ha

yIaJeHue, CUCTeMa JIOJKHA COXPAaHUTH OJIOKHU Ha JHMCKE, Ha KOTOPBIX

u pacroyio)keH JaHHBIH (aiin, 4YroObl TOTOM €ro MOXKHO OBLIO
BOCCTaHOBUT.

Hecmotpst Ha To, 4TO (aiiyioBas cucTeMa IOJICPKUBACT JaHHBIH Ha0Op aTpuOyTOB, y
Apa W PA3NIMYHBIX TPUIOKEHUH OCTaeTCs BBHIOOP, YYHMTHIBATH WJIM HE YYHTHIBaTH HX. B
3aBUCUMOCTH OT CBOMX BEPCHH, MPUIIOKECHUS MOTYT T10 pa3HOMY pa0OTaTh C 3TUMH aTpUOyTaMHu.

B Tabnuie HmKe MPUBEICHO COOTBETCTBUE, KAK PA3IMYHBIC BEPCHH SJIpA YUUTHIBAIOT
KOKIBIA aTpUOyT:

* MO3BOJISICT YCTAHABIMBATh (DJIar M yYUTHIBACT €0 3HAYCHUE

1 TIO3BOJISICT YCTAaHABIMBATH (DJIar,HO HITHOPUPYET €0 3HAUYCHUE

- IOJIHOCTBIO UTHOPHUPYET ¢iar

1.0 1.2 2.0 2.2 24
- - * * *
* * * * *
. * * * *
. * * * *
. * * * *
i [ i i i

B HexkoTopriIx BepcHsX pa3paboTuumkM UCKIOUMIA - aTpuOyT 'secure deletion’,
MOCKOJIbKY, Ha WX B3IJISJ, €ro HCIOJb30BAHME TIOBBIIIAET OOIIyI0 O€30MacHOCTh JIMIIb
HE3HAYUTENbHO.

@nar 'A' win 'atime' 11 onpeneneHHbIX (PaiIoB MOXKET aTh HEKOTOPYIO NMPUOaBKY
MIPOU3BOJIUTENIBHOCTH, TaK KaK M30aBIII€T CUCTEMY OT HEOOXOJUMOCTHU anJeHTHTh access time
JUIs ATUX (PaiIoB KaXIblii pa3, KOrJa UX OTKPHIBAIOT HA YTCHHE.
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Atpubytr 'S' wmmm 'synchronous' mpenocraBisieT HOBBI YPOBEHb IOAJICPKKH
LEJIOCTHOCTU JaHHbIX. HO mocKoNbKy Bce M3MEHEHUs B (aillax HEMEIJICHHO COXPaHSIOTCS Ha
JICKE HECKOJIBKO TOHUKAETCSI IPOU3BOAUETIBHOCTD.

OcHoBHOe BHUMaHKe MbI yaenum ¢uiary 'a' (‘append only') u '1' (‘immutable'), Tak kak
UX HCIOJNIb30BAaHUE JaeT HaumOoyee OIIyTHMble NpUEMyIIecTBa B IUIaHE OOecredeHus
0€30MacHOCTH U LEIOCTHOCTHU (ailIoBOil CUCTEMBI.

Pasnnunsie open source BSD cucremsl, Takue kak FreeBSD u OpenBSD, ¢ HekoTopbIx
Mop TOJJNCPKUBAIOT aHajmoruuHblie (uiaru B cBomx ¢annoBeix cuctemax (UFS m FFS
COOTBETCTBEHHO) M YAacCTHUYHO PELIEHUE O pealu3alUd aHAJIOTMYHBIX CHEIBO3MOXKHOCTEH B
Linux oCHOBBIBAaETCS Ha 3TOM IOJOXKHUTEILHOM OIBITE.

N3meHenne cnenquaabHbIX aTpuOyTOB (aiiina BHINOIHACTCS C MOMOIIBIO KOMaH/bI
chattr.

IIpocmoTp cnenmaabHbIX aTpUOYTOB (haila BHIIOJHAETCS C MOMOLIBIO KOMAaHJbI
Isattr.

[MonpoOuyro mHpopmanuo o daiie WM KaTajJore MOXHO IOTYYUTh C MOMOIIBIO
KoMaH bl Stat.

V3MeHUTh BpEMEHHBIE METKH (DaijIOB WM JUPEKTOPHI MOXKHO C MOMOIIBIO KOMAaHIbI

touch.
Komanowt onsa padbomut ¢ nonv3zoeamenamu u pynnamu noav3oeameneil
# [ToxazbiBaeT CBOJIHYIO
#id MH(GOPMALIMI0O TIO TEKYyIIEMYy MOJIb30BATEII0

(;morun, UID, GID, rpynmsl);

# Iloxasarp  wH(pOpMALIUIO O

# finger User
I10JIb30BaTCIIC US@I‘;

# last # IToka3eiBaer MOCJIEIHUX
3apEeruCTPUPOBAHHBIX MOJIb30BATEICH;
# TlokaseiBaeT WMA  TEKVIIETO
# who yi

IMOJIB30BATCIIAA U BPEMA BXOO4,

- # 06aBJ'IeHI/Ie HOBOTI'O IT1OJIb30BAaTCIIA
# useradd Denis Denis: A

# groupadd

ITShaman # Jlo6asnenue rpynmns! ITShaman;

# JlobGaBisieT monp3oBarens Denis B
rpynmny ITShaman (ans Debian-nmogo6HbIx
JTUCTPUOYTHUBOB);

# groupmod -A Denis # JlobaBnser monb3oBarens Denis B
ITShaman rpymiy ITShaman (SuSE);

# userdel Denis # VY nanenue noas3osarens Denis;
# groupdel ITShaman # Y nanenue rpynmsl [TShaman.

# usermod -a -G
ITShaman Denis

IIpakTuuyeckoe 3ansitue Ne 17
Tema 2.6: TunoBble HHCTPYMEHTHI U METO/IbI aHAJIN3a IPOTPAMMHBIX IIPOEKTOB
Hesb: M3yuynTh TUIOBbIE MHCTPYMEHTHI M METO/Ibl aHAJIM3a MPOrPAMMHBIX TPOEKTOB

CTpyKTypHBIH aHanM3 — OJWH U3 (OpPMAIM30BaHHBIX METOJOB aHain3a TpeOOBaHUH K
I1O. ABrtop storo meroga — Tom Jle Mapko (1979). B aTom mMeTone mporpaMMHOE H37EIIHE
paccMaTpuBaeTcsl Kak TpeoOpazoBarenb HHGOPMAIMOHHOTO TMOTOKAa JaHHBIX. OCHOBHOM
AJIEMEHT CTPYKTYPHOTO aHaJIn3a — JUarpaMMa MOTOKOB JaHHBIX.

JluarpaMMbl TOTOKOB TAHHBIX

Juarpamma motokoB nanubiX [1J[J] — rpaduueckoe cpeacTBo mis nzodpaxeHus nuaHpop-
MAI[MOHHOTO TIOTOKa M MPeo0pa30BaHUii, KOTOPHIM MOJBEPraloTCs JAHHBIE MPHU JIBHKEHUU OT
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BXO/Ia K BBIXOAY CHCTEMBbI. DJEMEHThl JUarpaMMbl MMEIOT BHUJ, IMOKAa3aHHBIA Ha PUCYHKE.
JnarpaMmma MOKET MCIONB30BAThCS Ui MPEACTABICHUS MPOTPAaMMHOIO H3JENUs Ha JH000M
yYpOBHE a0CTPAKIIHH.

Jluarpamma BbICIIEro (HYJIEBOTO) YPOBHS MPEACTaBISET CUCTEMY KakK €IMHBII OoBall cO
CTPEJKOW, €€ Ha3bIBalOT OCHOBHOW WJIM KOHTEKCTHOM MOJenpt0. KOHTEKCTHas MOAENb
WCIIOJIb3YETCS JJI YKAa3aHUs BHEIIHUX CBA3EH MIPOrPAMMHOTO U3JEIHS.

s peranu3anuu (yTOYHEHUS CUCTEMbI) BBOAUTCS Auarpamma 1-ro ypoBHs. Kaxabiii u3
npeoOpaszoBareneil 3Toi quarpammbl — noAdyHKIug obmel cucreMbl. Takum o0pa3om, peub
UJCT 0 3aMeHe npeodpa3oBarens F Ha ey cucreMy npeoOpa3oBaTeneit.

JlanpHeimee yrouHeHue (Harpumep, npeodpasosarens F3) npuBoaut k quarpamMme 2-ro
YPOBHS.

T'oBopsrt, uro T1J1/] 1 pazdbuBaercs Ha AUarpaMMbl 2-TO YPOBHSL.

Jlnarpamma mOTOKOB JIaHHBIX — 3TO abctpakuus, rpad. s csa3u rpada ¢ npobieMHoiM
o0nacThio (TpeBpaleHus B rpad-Mo/elb) Hal0 3a1aTh HHTEPIPETALNIO0 €€ KOMIIOHEHTOB — JyT
U BEPIIUH.

Ornucanue MOTOKOB JAHHBIX U MPOLIECCOB

bazoBble cpencTBa nuarpaMMbl HE 00€CIEUMBAIOT MOJHOTO OMUCAHHS TPeOOBaHUN K
nporpaMmMHOMYy u3zenuto. O4eBUAHO, YTO JOJDKHBI OBITh OMMCAHBI CTPENKH (TTOTOKH JaHHBIX) U
npeoOpazoBarenu (mpoueccsl). J[ist 5Tux 1esneit ucrnonb3yrTes caoBaph TpeOoBaHU (JaHHBIX) U
CreU(pUKAIIU TPOIIECCOB.

Cnosapv mpeboganuti (TaHHBIX) COJEPKUT OIMUCAHUS MOTOKOB JAHHBIX U XPAHUJIHII
nanHbix. CrnoBapb TpeOOBaHUU SBISETCS HEOThEMJIEMBIM 3JieMeHTOM Jt000i CASE-yTunuth
aBTomaru3anuu ananu3a. CTpyKTypa cioBapsl 3aBUCHUT OT ocobeHHocTel kKoHkpeTHo CASE-
yTUIATBL. TeM He MeHee MOXHO BBIICIUTh Oa3uCHYI0 HWH(OOPMAIMIO THUIIOBOTO CJIOBaps
TpeOOBaHUIA.

BosbmmHCTBO cioBapeii COAEPKUT CIIEAYIONIYI0 HH(POPMAIIHUIO.

1. Ymsa (ocHOBHOE UM DIIEMEHTA JIAHHBIX, XPAHUIUIIA U BHEIIHET0 00BEKTA).

2. Ilpossuwe (Alias) — npyrue umeHa Toro xe o0beKTa.

3. I0e u kax ucnonvzyemcsi 06vekm — CIHUCOK MPOIECCOB, KOTOPBIE UCTONb3YIOT JaH-
HBIH 3JIEMEHT, C yKa3aHUEM criocoda UCIOJIb30BaHus (BBOJ B MPOLECC, BBIBOJ U3 Mpoliecca, Kak
BHEITHUI 00BEKT WM KaK MaMsTh).

4. Onucanue codepaiicanuss — 3aNUCh JJIS1 IPEICTABIICHUS COCPIKaHUS.

5. Hononnumenvnas ungopmayusi — AOTIOIHUTENBHBIE CBEICHUS O THMAX AAHHBIX, J0-
MyCTUMBIX 3HAYCHUSIX, OTPAHUUYCHUSIX U T. 1.

Cneyugurayus npoyecca — 310 onucanue npeobdpazonatens. Crnenndukamus mosSCHSET:
BBO/I JaHHBIX B IIPe00pa3oBaTesb, AITOPUTM 00paOOTKH, XapaKTEPUCTUKH TTPOU3BOTUTEIIHHOCTH
npeoOpasoBarens, popmupyembie pe3ynbTaThl. KomnuecTBo crenndukanmii paBHO KOITUYECTBY
npeoOpa3oBaresneit JuarpaMMel.

MeTtop! aHanM3a, OPUEHTUPOBAHHBIE HA CTPYKTYPHI TaHHBIX

DOnemeHTaMu NpoOIeMHOM 001acTy 7S 000N CHCTEMBI SIBIISIOTCSA MOTOKHU MPOLIECCHl U
CTPYKTYpHI NaHHBIX. [Ipy CTpyKTypHOM aHann3e akTUBHO padOTaOT TOJIBKO C MOTOKAMU JIaHHBIX
U TIPOIIECCAMHU.

MeTo/161, OpUEHTUPOBAHHBIE HA CTPYKTYPHI JAHHBIX, 00€CIIEYNBAIOT:

1. onpenenenne KIOYEBbIX MHPOPMAIIMOHHBIX 00BEKTOB U ONIEpaLlnii;

2. ompeJieNieHrne UepapXuuecKor CTPYKTYPBI JaHHBIX;

3. KOMITOHOBKY CTPYKTYp JAHHBIX M3 THIOBBIX KOHCTPYKIIMA — ITOCJICIOBATEILHOCTH,
BBIOOpPA, TOBTOPEHHS,

4. MOCTIeIOBATEIBHOCTD MIATr0B JIJIS MPEBPAICHUS HEPAPXUICCKONW CTPYKTYPHI JAHHBIX B
CTPYKTYpY MPOTPaMMBL.

HaubGonee u3BectHsl aBa MeTona: Mmetoa Bapase-Oppa u metos J[>kekcoHa.

B merone Bapube-Oppa 111 mpeAcTaBieHus: CTPyKTyp IPUMEHSIOT quarpammbsl BapHbe.
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Jns  moctpoeHuss auarpamMm  BapHbe  ucmonb3yroT 3 0a30BBIX  DIIEMEHTA!
II0CJIEI0BATENBHOCTb, BBIOOD, TOBTOPEHUE.

Kak mnoka3aHo Ha puCyHKe, C TMOMOLIbIO 3TUX 3JIEMEHTOB MOYHO CTPOMUTh
UH(POPMALIMOHHBIE CTPYKTYPBI C JIIOOBIM KOJIMYECTBOM ypOBHeH uepapxuu. Kak Buaum, ams
IIPEACTABIICHUS CTPYKTYPBI Fa3€Thl 3/1€Ch UCIIOJIB3YIOTCA TPU YPOBHS HEPAPXUH.

Metop ananu3za J>kekcoHa

Kak u meron Bapuwre-Oppa, meto /[)kekcoHa MOSBUICS B IEPHUOJ PEBOJIOLUU CTPYK-
TypHOTO TporpammupoBanusi. @DakTuuecku o00a MeTola pellald OAMHAKOBYIO 3ajady,
pacmpocTpaHuTh 0a30BBIE CTPYKTYPBHI MPOTrPaMMHUPOBaHMS (IIOCIICOBATEILHOCTh, BHIOOD
MOBTOPEHHE) Ha BCIO 00JacThb KOHCTPYMPOBAHMS CIIOKHBIX MPOTPaMMHBIX cucTeM MIMeHHO
MO3TOMY OCHOBHBIE BBIPA3UTENIbHBIE CPEJICTBA ATUX METOJOB OKA3aIHCh TaK MOXO0XU APYr Ha
apyra.

Meronuka /xexkcona

Meron Jlxekcona (1975) Bkmodaer 6 1maroB. Tpu mara BBIMOJHSIOTCS Ha dTame
aHaJIM3a, a OCTaJbHBIC - HA ATAlle IPOCKTUPOBAHMUSL.

1. Obvexm-Oeticmeue. OmnpenensioTcss OOBEKThl - HCTOUYHUKH WM MPUEMHHUKU
nH(pOpMaIUU U ACUCTBUS - COOBITHS PEAIbBHOTO0 MUPA, BO3/ICHCTBYIOIINE Ha OOBEKTHI.

2. Obvexm-cmpykmypa. JleicTBUs Haa OOBEKTAMH IMPEACTABISAIOTCS JUarpaMMam
JlxekcoHna.

3. Hauanvnoe mooeruposanue. OOBEKTBI H JCHCTBUS TPEICTABIAIOTCA  Kak
oOpabartsiBarorast Moenb. ONpeaeNstoTCs CBSI3U MEXy MOJACIBIO U PEaTbHBIM MUPOM.

4. Jloonpeoenenue gynxyuti. BEIIEISIOTCS W ONMCHIBAIOTCS CEPBUCHBIC (QYHKITHH.

5. Yuem cucmemnozo epemenu. Onpenenstorcs WU OLEHUBAIOTCA XapaKTEPUCTHKU
IUTAHUPOBaHUS OyIyIIHUX MPOIIECCOB.

6. Peanuzayusa. CorimacoBaHue ¢ CHCTEMHOW cpenoi, pa3paboTka ammapaTHON
I1aT(HOPMBI.

[lar o6beKT-aeiicTBIE HAYMHAETCS C ONpeAeNICHUs TPOOJIEMbl Ha €CTECTBEHHOM SI3BIKE.

[Hlar o00BeKT-CTpyKTypa — CTPYKTypa OOBEKTOB ONMCHIBA€T I0OCIEA0BATENbHOCTh
neicTBUil HaJ oObekTamMH (B YCIOBHOM BpeMeHHM). sl mpezicTaBiieHus CTPYKTYpbl OOBEKTOB
JI>KEKCOH IpeIokKWII 3 TUIIA CTPYKTYPHBIX JUAarpaMM.

[lar HauyaIbHOTO MOJIETUPOBAHUS.

HauanpHOoe MonenupoBaHue - 3TO IIar K CO3/IaHUI0 OMUCAHUS CHCTEMBI KaK MOJEIH pe-
anpHOro Mupa. OnucaHue CcO3/aeTcs C MOMOIIBI0 JUarpaMMbl CHUCTEMHOW cCreU(pHUKAIUH.
DOneMeHTaMH AMarpaMMbl CUCTEMHOMN crienu(UKaK SBISIOTCS (pU3NUEecKHe MpoIecchl (MMEIOT
cyhduxc 0) u ux mogenu (umerot cypduxc 1). Kak nokazaHo Ha puCyHKe, IpeayCMaTPUBAIOTCS
2 BHJa COETUHEHNN MEXAY (PU3NIECKUMU TTPOLIECCAMU U MOJICTISIMH.

CoenuHeHrne TOTOKOM JIaHHBIX TPOW3BOJUTCS, KOrAa (U3WYECKUd MpoIiece
nepegaeT MoAeNs MpUHUMaeT UHPOPMAIIMOHHBIH OTOK. [lonararoT, 4To MOTOK MepenaeTcs ue-
pe3 Oydep meorpanndennon eMkoctu tumna FIFO (o6o3Havaercst oBamom).

CoenvHeHrE TO BEKTOPY COCTOSIHMM TPOUCXOAMT, KOTJa MOJENIb HAOIIOJaeT BEKTOP
cocTostHUS (PU3UIECKOTOo Tporiecca. BekTop cocTostHus 0003HaYaeTCsi pPOMOUKOM.

MeTo/1 CTPYKTYypHOTO MPOSKTUPOBAHUS

NcxonapIMA JTaHHBIMU JJIE METOJIa CTPYKTYPHOTO TPOCKTUPOBAHUS SIBIISIOTCS KOMITO-
HeHTBI Monenu aHanusa [IC, koTopas mpeacTaBisieTcsl uepapxueil 1uarpaMM MOTOKOB JaHHBIX.
Pe3ynbpTaT CTpyKTYypHOrOo NpOEKTHpOBaHUA — wuepapxuueckas ctpykrypa IIC. [leiicTBus
CTPYKTYPHOTO MPOEKTUPOBAHUS 3aBUCSAT OT THUIAa HHPOPMAIITMOHHOTO TTOTOKA B MOJIEIIH aHATH3a.

Tums! HHGOPMAITMOHHBIX TTOTOKOB

Paznuyarot 2 Tna nH(pOpManOHHBIX MTOTOKOB:
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1) noTok npeobpazoBaHU;

2) MOTOK 3ampOCoB.

Kak moka3aHo Ha puUCyHKE, B TIOTOKE TMPEOoOpa3OBaHMA BBIICISIOT 3 DJIEMEHTA:
Bxogsmuit morok, [IpeoOpazyemMblii mOTOK ¥ Beixoasiiuii moTox.

[ToTokH 3ampPOCOB UMEIOT B CBOEM COCTAaBE OCOOBIE JIEMEHTHI — 3aIMPOCHL.

Haznauenue snemeHTa-3ampoca COCTOUT B TOM, YTOOBI 3allyCTHTh HMOTOK JAaHHBIX IO
OJIHOMY U3 HECKOJIbKUX IyTel. AHAIU3 3ampoca U MEepeKIIoueHre MOTOKA JaHHBIX HA OJUH U3
MyTel NEUCTBUNA MPOUCXOAUT B LIEHTPE 3aIIPOCOB.

CtpyKTypy NOTOKA 3aMpoca UIUTHOCTPUPYET PUCYHOK.

Meron npoexktupoBanus [>KekcoHa

JU1s MIUTIOCTpaluy IPOEKTUPOBAHUS 110 ITOMY METOY IPOAOJIKUM IPUMEP ¢ CUCTEMON
00CITyKUBaHUS TIEPEBO3OK.

Merton JlxkekcoHa BKIKOYaeT IIECTh LIaroB. TpH MEpBBIX IIara OTHOCATCS K OTaly
aHanmu3a. JTO maru: oObeKT — JeicTBHEe, 00BEKT — CTPYKTYpa, HA4aJbHOE MOJCINPOBAHUE.
WX MBI y’ke pacCMOTpEIIH.

Joomnpenenenne GyHKIni

Craenyromuil mar — jpoonpeaenaeHue QyHKUU. DTOT mar pa3BUBaeT AUarpamMmy CHUC-
TEMHOH CIeHU(UKAIMKA dTana aHalinu3a. Y TOYHSIOTCS MPOIECCh-MOAEIH. B HHX BBOIATCA
JIONOJIHUTENbHbIE (PyHKIMH. JPDKEKCOH BBIIENAET 3 TUIIA CEPBUCHBIX (DYHKIIMMI:

1. Bempoennvle ¢hynxkyuu (3a1a10TCsI KOMaH/IaMH, BCTABISIEMBIMU B CTPYKTYPHBIH TEKCT
npolecca-MoAEIH).

2. Qynxyuu enevamaenus (HaOMIOMAIOT BEKTOP COCTOSHUS MPOLIECCa-MOJICNIN B BhIpaba-
TBIBAIOT BBIXOJIHBIE PE3YJIbTAThI).

3. @ynxyuu ouanoea. OHU PEUIAIOT CICAYIONIUE 3a/1a4H:

* HaOJIIOJJal0T BEKTOP COCTOSIHUS IPOLiecca-MOIENH;

- (hopMHUPYIOT ¥ BEIBOJST MMOTOK JAHHBIX, BIUSIOMINN HA JCWCTBUS B IPOLIECCE-MOICIIH;

* BBIIIOJIHSIOT OII€palyu sl BBIPAOOTKH HEKOTOPBIX PE3yJIbTaTOB.

Y4eT CUCTEMHOI0 BpEMEHU

Ha mare ydera CHCTEMHOro BpEMEHM MPOEKTUPOBLIMK OIpeessseT BpEeMEHHbIE
OTpaHUYCHUS, HAKJIabIBa€MbIe Ha CHUCTEMY, (DMKCHUPYET MUCHUIUIMHY TUTaHupoBaHus. Jleno B
TOM, YTO Ha MPEAbLAYIIMX IIarax MpoeKTUPOBaHMs ObLIa MOJy4YeHa CUCTEMa, COCTABJICHHAs U3
MOCJIEIOBATENBHBIX MPOIECCOB. ODTH TMPOIECCHl  CBS3BIBAIM  TOJBKO TIOTOKH JTaHHBIX,
nepenaBaeMble depe3 Oydep, M B3auMHbIe HAOIIOACHUS BEKTOPOB COCTOSHUS. Temneps
HEOOXOIMMO TPOU3BECTH JOMOIHUTEIBHYI0 CHHXPOHHU3AIMIO MPOIECCOB BO BPEMEHH, Y4ECTh
BJIMSIHME BHEIIHEH MpOorpaMMHO-aNIapaTHOW Cpeibl M COBMECTHO HCIOJb3yEMbIX CHCTEMHBIX
pecypcoB.

BpemenHble orpaHrueHMst A1 CUCTEMbI 00CITY>)KHBaHUS MIEPEBO30K, B YACTHOCTH, BKIIIO-
YaroT:

* BpPEMEHHOI MHTepBaji Ha BeIpaboTKy KomaH/bl STOP; oH #0KeH BbIOMpaThCs MyTeM
aHaJIM3a CKOPOCTH TPAHCIOPTA U OTPAaHUYEHHS MOIIIHOCTH;

BpeMs PEaKIMU Ha BKJIFOYEHHE U BBIKIIOUEHHUE JIaMIT [TaHEeIH.

IIpakTuyeckoe 3ansitue Ne 18
Tema 2.7:1IHCTpyMEHTapHii pa3IuIHBIX Cpell pa3padoTKU
Henapb: N3yunts HHCTpYMEHTapUil pa3iNyuHbIX Cpel] pa3padoTKu

Hucmpymenmut pazpadbomku npozpammusix cpeocma.

IIpu pa3paboTke MNPOrpaMMHBIX CpPEICTB HCHOJB3YyEeTCSs B TOM WM HWHOW Mepe
KOMIIBIOTEpHAs MOJIepKKa MpoleccoB paszpabotku u comnpoBoxaeHus 11C. Oto mocturaercs
IyTeM MpeCTaBIeHUs XOTs Obl HEKOTOPHIX NporpaMMHbIX JokymeHTOB [IC (mpexzae Bcero,
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IporpaMM) Ha KOMIIBIOTEPHBIX HOCUTENAX JaHHBIX (HalmpuMmep, Ha JUCKETax) u
Mpe0CTaBIeHNUI0 B pacnopsbkeHue paspadorunka [IC cnenmanbapix [1C umm BKIIFOYEHHBIX B
COCTaB KOMIIbIOTEpA CHEIHAIBHBIX YCTPONCTB, CO3MaHHBIX IJIs KaKOW-IMOO 0OpabOTKH TaKux
JOKyMeHTOB. B kauectBe Takoro crnenuaibsHoro [1C MoKHO yka3zaTh KOMIIWIIATOP C KaKOro-auoo
s3bIKa nporpammupoBanus. Kommummstop uzbasnser paspaborumka IIC ot HeoOxomummocTu
IHUCaTh MPOrpaMMbl Ha sI3bIKE KOMIIbIOTEPA, KOTOpbIM i pazpaborunka [IC Obu1 Obl KpaiiHe
HEyJOOeH, - BMECTO 3TOr0 OH COCTaBISET MPOrpaMMbl Ha YJOOHOM €My f3bIKe
IPOrpaMMHUPOBAHUs, KOTOPbIE COOTBETCTBYIOLIMHA KOMIMJISTOP aBTOMATUYECKU IEPEBOIUT Ha
S3BIK KOMIIbIOTEpa. B KadecTBe CHeNUallbHOTO YCTPOMCTBA, MOJAEPKUBAIOIIETO MPOIECC
paspabotku IIC, MOXHO yka3zaTh, HalpUMEp, SMYJIATOP Kakoro-aubo sA3blKa. OMYJIATOP
MO3BOJISIET BBIMOJNHATE (MHTEPIPETUPOBATh) HPOTPaMMbl Ha S3bIKE, OTIUYHOM OT S3BIKA
KOMIIbIOTEpa, nojjepxuBatomiero paszpaborky IIC, Hanpumep, Ha s3bIKe KOMIIBIOTEpA, IS
KOTOPOTO 3Ta MporpaMmma rpegHa3zHaueHa.

I1C, npennasHaueHHoe Il moajepxku pazpaborku apyrux IIC, Oynem Ha3bIBaTh
npozpammubim  uncmpymenmom pazpaborku IIC, a yCTpOHCTBO KOMIBIOTEPA, CIIEIHATIBHO
nOpeJHa3sHauYeHHoe s nojjaepkku paspaborku [IC, Oynem Has3blBaTb annapamuuvim
uncmpymenmom pazpadbotku [1C.

WuctpymenTsl pa3pabotku [IC MOryT Hcnosib30BaThcs B TEUEHHE BCErO >KU3HEHHOI'O
mukna [IC  anst paGoThl ¢ pa3HBIMU MPOTPAMMHBIMU JTOKYMEHTaMHU. Tak TEKCTOBBIA pelaKkTop
MOYKET UCIOJb30BAThCA s pa3pabOTKU MPAKTUYECKU JII00Oro MporpaMMHOro JokymeHta. C
TOYKHU 3peHHs] PYHKUUH, KOTOpbIE HHCTPYMEHTHI BBIIOJHSIOT MpH pazpadorke T11C, nx MoxHO
pa3OUTh Ha CIIEIYIOLINE YEThIPEe IPYIIIbL:

. PEIaKTOPBI,
. aHaJIM3aTOoPBbI,

. peoOpa3oBare,

. HHCTPYMEHTHI, [TOIEPKUBAIOIIHE TPOIECC BHIIIOTHEHHS IPOTPAMM.

Peoakmopsi  mOnNEpKUBAIOT KOHCTpyHpoBaHHE ((HOpPMUPOBAaHHME) TEX WIH HWHBIX
IPOTrPaMMHBIX TOKYMEHTOB Ha Pa3IMuYHBIX 3Tanax *XM3HEHHOro Iukia. Kak yxe ynoMuHaiocsh,
JUISL 3TOTO0 MOKHO HCIIOJIb30BaTh OAMH KaKON-HUOYAb YHHUBEpCAJIbHBII TEKCTOBBIM PENAKTOP.
OpnHako, 0oyiee CUIIbHYIO MOJIEPKKY MOTYT 00€CIEeUnTh CIIeHUAIN3UPOBAHHbIE PEJAKTOPbI: IS
Ka)KJ0ro BUJa JOKYMEHTOB - CBOM pelakTop. B uacTHOcTH, Ha paHHUX 3Tamax pa3paboOTKHU B
JOKYMEHTax MOTYT IIUPOKO MCIIOJb30BaThcs rpaduueckue CpeAcTBa ONMMCAHUS (IUarpaMMsl,
CXEMBbI U T.IL.). B Takux ciayyasx BecbMa MOJE3HBIMU MOTYT ObITh Ipaduueckue penakropsl. Ha
3Tane MporpaMMHUPOBaHUsS (KOJUPOBAHHUS) BMECTO TEKCTOBOIO PEJAKTOpPa MOXKET OKa3aTbCs
0osee yJOOHBIM CUHTAaKCHUUYECKU YIPABIISEMbI pEAAKTOP, OPUEHTUPOBAHHBIN Ha MCIOIb3yEeMbII
A3BIK IPOrPAMMMPOBAHMSL.

Ananuzamopsl IPOU3BOIAT U000 cmamuyeckytlo 00pabOTKy JOKYMEHTOB, OCYIIECTBIISIS
pa3iaMyYHbIE BUABI UX KOHTPOJIA, BBIABICHHE OIPEIEICHHBIX MX CBONCTB M HAKOIUIEHHE
CTaTUCTUYECKUX JIAaHHBIX (HampuMep, NPOBEPKY COOTBETCTBUS JOKYMEHTOB YKa3aHHBIM
CTaHJapTaMm), JHO0 Ouxamuueckuu aHaaU3 TMporpamMMm (HampuMep, C ILENbI0 BBIBICHHUE
pacnpenenenus BpeMeH! padoThl MPOrpaMMBbl IO TPOIPaMMHBIM MOAYJISIM).

IIpeobpazosamenu MO3BOJISAIOT aBTOMAaTUYECKH MPUBOANUTH JOKYMEHTHI K Apyroi gpopme
npescTaBieHus (Harpumep, GopMarepbl) WIK MEPEeBOIUTh JOKYMEHT OJHOTO BUJA K IOKYMEHTY
JIpyroro Buja (HampuMep, KOHBEPTOPHI HIIM KOMIIMJISATOPHI), CHHTE3UPOBATh KaKOW-1100
JIOKYMEHT U3 OTJIEJIbHBIX YacTel U T.1I.

Hucmpymenmsi, noodepocusarowue npoyecc 6bINOIHEHUA NPOSPAMM, TO3BOJSIOT
BBITIOJHATH HA KOMITBIOTEPE OMMCAHUS MPOIECCOB WM OTAENBHBIX UX YacTel, MpeaCcTaBICHHBIX
B BHJE, OTIMYHOM OT MAIIMHHOIO KOJA, WIM MAaIIUHHBIA KOJI C JOIOJHUTEIbHBIMU
BO3MOXXHOCTSIMU €0 HHTeprpeTanuu. [IpuMepoM Takoro HMHCTPYMEHTa SIBISETCS AMYJISTOP
KoZa Apyroro kommnerorepa. K 3TOi Tpynme MHCTPYyMEHTOB CIELYET OTHECTH U pa3IUYHbIE
ornaauuku. [lo cymecTBy, Kaxkgas cucTeMa HPOrpaMMHUPOBAHUSI COAEPKHUT IMPOTPAMMHYIO
MOJCHCTEMY IepHOo/ia BBIIMOJIHEHH, KOTOpas BBHINOJIHIET MpOrpaMMHbIe (hparMeHThl, Haubosee
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TUTIUYHBIE JUIS SI3bIKA TMPOTPAMMHPOBAHUS, W O00ECIEUMBACT CTAaHAAPTHYIO pEAKIMI0 Ha
BO3HHUKAIOIIME MPU BHINOJHEHUH MPOTPAMM HCKIIOYUTENbHbIE CUTyalluH (TaKylo MOJICUCTEMY
MBI OyJIeM Ha3bIBaTh UCHOJIHUMENbHOU Nnoodepickoil). Takylo MOJICHUCTEMY TakKe MOYKHO
paccMaTpuBaTh Kak MHCTPYMEHT TaHHOM IPYIIIBL.

Hucmpymenmansvhoie cpedvl pazpadomKu u cONPOEOHCOCHUA NPOZPAMMHBIX CPEOCME
U RPUHUUNDBL UX K1AcCupukayuu

KomnbroTepHas mopzepikka MporeccoB pa3paboTku u compoBoxiaeHus IIC moxer
MPOU3BOJUTHCS HE TOJBKO 3a CUET HCIIOJIb30BAaHUS OTIENIBHBIX HHCTPYMEHTOB (HampHUMep,
KOMITHJISITOPA), HO M 32 CYET MCIIOJIb30BaHUS HEKOTOPOW JIOTMYECKH CBSI3aHHON COBOKYITHOCTH
IPOrpaMMHBIX W aNlapaTHBIX HWHCTPYMEHTOB. Takyl COBOKYIHOCTh Oy/JeM Ha3blBaTh
UHCMPYMEHMATbHOU cpedotll pazpabomixu u conpogodcoerus T1C.

Yacro pazpabotka [1C mpousBoauTCsS Ha TOM K€ KOMIIbIOTEpE, Ha KOTOPOM OHO OyJeT
OPUMEHATHCA. DTO JTOCTATOYHO yJI00HO. Bo-mepBhIX, B 3TOM Cilydae pa3pabdOT4YMK MMEET JEI0
TOJIBKO C KOMIIbIOTEpaMU OJHOTO TUMa. A, BO-BTOPbIX, B paspabaTteiBaemoe I[IC wmoryt
BKJIIOYATHCSl KOMIIOHEHTBI CAMOW MHCTPYMEHTaIbHOU cpefbl. OIHAKO, 3TO HE BCET/1a BOSMOXKHO.
Hanpumep, xommbroTep, Ha KOTOpOM AOKHO mpuMeHsAThes [1C, MoxkeT ObITh Heyqo0eH asis
nojnepxkku pazpaborku IIC wnm  ero MOIIHOCTh HENOCTATOYHA JUIsi  OOecreyeHus
byHKIIMOHUpOBaHUs TpeOyeMoll MHCTpYMEHTalbHOU cpenbl. Kpome TOro, Takoil KOMIBIOTED
MOKET OBITh HENOCTyNHeH sl pa3paborunkoB storo [IC (Hampumep, OH MOCTOSHHO 3aHST
Ipyroi paboToi, KOTOPYIO HEJb3s MPEepPhIBaTh, UM OH HaXOIUTCH ellle B CTaAuu pa3paboTku). B
TaKUX CIy4yasX I[PUMEHSETCS TaK Ha3bIBAEMbIH UHCMPYMEHMANbHO-00bEKMHbIL NO0O0XO00.
Cymnocts ero 3akmouaercss B ToMm, uto [IC paspabareiBaeTcs Ha OZHOM KOMIIBIOTEPE,
Ha3bIBAEMBIM  UHCMPYMEHMAIbHbIM, A TIPUMEHATBCA OyIeT Ha JAPYroM KOMIIBIOTEpeE,
Ha3bIBAEMBIM yeesbiM (WU 00beKMHbIM).

WucTpymMeHTanmpHasi cpega He 00s3aTeNbHO JOJDKHA (YHKIMOHMPOBAaTH HAa TOM
KOMIIBIOTEpE, Ha KOTOPOM JOJKHO OyAeT MPUMEHSThCs pazpadbarbiBaeMoe ¢ momolnbio ee [1C.

COBOKYITHOCTh HHCTPYMEHTAIBHBIX CPEJl MOKHO pa30MBaTh Ha pa3HbIE KIACChI, KOTOPHIE
pa3anyarTCs 3HAYCHUEM CIEAYIOLIUX TPU3HAKOB!

. OPHUEHTHUPOBAHHOCTh HA KOHKPETHBIN SA3bIK IPOTPaMMUPOBAHUA,

. CIELMATIU3UPOBAHHOCTD,

. KOMILUIEKCHOCTB,

. OPUEHTUPOBAHHOCTDL HA KOHKPETHYIO TEXHOJIOTHIO IIPOrPAMMHUPOBAHMS,
. OpPUEHTHUPOBAHHOCThH Ha KOJIJIEKTUBHYIO pa3paboTKy,

. MHTETPUPOBAHHOCTD.

OpueHmuposanHocms ~ HA  KOHKPEMHbI — SA3bIK  NpoepamMmuposanus  (i3b1K08ast
OpUEeHMUPO8aHHOCMb) TIOKA3bIBAET: OPUEHTHPOBAHA JIM Cpea Ha KaKOH-TMO0 KOHKPETHBIH SI3bIK
IPOrpaMMUPOBAaHUS (M Ha KaKOM MMEHHO) WM MOXET HOJepKUBaTh NMPOrpaMMHpPOBaHHE Ha
pasHbIX s3bIKAX NporpaMMupoBaHus. B mepBom ciydae wuH(OpManuoHHas cpena H
MHCTPYMEHTBl CYIIECTBEHHO MCIONb3YIOT 3HaHUE O (UKCUPOBAHHOM S3bIKE (2nobanvhas
OpUEHMUPOBAHHOCMb), B CUITY YETO OHM OKa3bIBalOTCs 0osiee y100HBIM Ui NCIOIb30BAHUS WIIN
MIPEIOCTABIISAIOT JAOMOJHUTENbHBIE BO3MOXKHOCTH 1pu pa3padoTke IIC. Ho B aTOM ciyuae Takast
cpelia OKa3bIBAaeTCsl HE MPHUTOJHOW A pa3pabOTKU MpPOrpaMM Ha JPYrom s3bike. Bo BTOpoM
cllydae MHCTpYMEHTaJbHas cpelia MoAAep>KUBAET JUIIb caMble OOLINe Onepal 1, TEM CaMbIM,
oOecreynBaeT He OUeHb CUIIBHYIO MOJJIEPKKY pazpabOTKU MporpaMM, HO 00J1a1aeT cBOMCTBOM
pacuupenus (omxpeimocmu). Tlocneanee o3HavaeT, uTo B 3Ty CPEAy MOTYT OBITh J00aBICHBI
OTJEIbHBIE HWHCTPYMEHTHI, OPHEHTUPOBAHHBIE HAa TOT WM MHOM KOHKPETHBIM S3BIK
POrpaMMHUPOBAHUS, HO 3Ta OPUEHTUPOBAHHOCTH OYAET JUIIb JOKAIbHOU (B paMKax JHILIb
OTJIEIIbHOTO HHCTPYMEHTA).

CneyuanusupogaHHocms WHCTPYMEHTAIBHON Cpe/bl MOKa3bIBAET: OPUEHTHpPOBAHA JIU
cpela Ha Kakyro-lTuOo MpeaMeTHYI objacTe WM HeT. B mepBom ciyuae mHGpOpMannoHHAs
cpela U UHCTPYMEHTHI CYIIECTBEHHO MCIOJIB3YIOT 3HaHHE O (UKCHUPOBAHHON INpeAMETHOMN
o0nacT, B CHUJIy YEro OHHM OKa3bIBalOTCA Oosiee yAOOHBIMM JJIsl MCIOJB30BaHMUS WU
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NPEOCTABISAIOT JOMOJHUTEIbHBIE BO3MOXHOCTH TpH paszpaboTke IIC mms 3ToM mpeameTHoOH
obmactu. Ho B 3TOM cityuae Takas MHCTpyMEHTaJIbHas Cpela OKa3bIBAaeTCs HE IMPUTOAHON MU
MaJio mpuroaHou mia paspadbotku I1C mis apyrux mpeametHsix obnacteil. Bo BTopom ciryuae
cpeza MOJIepKUBAET JIMIIb caMble O0IIMe Onepaluy Ui pa3HbIX MIpeaMeTHbIX obsacteid. Ho B
ITOM Cilydae Takas cpeja OyJeT MeHee yHOOHOH A KOHKPETHOW NMpeIMEeTHOH 001acT, 4em
CHeLMaIU3UPOBAHHAS HA ATY NPEIMETHYIO 00J1aCTh.

Komnnexchocms MHCTPYMEHTAJIbHOM CpEAbl IOKA3BIBACT: ITOAJNEPKUBACT JIM OHA BCE
nporeccel pazpabotku u conpoBoxkaeHus [IC win Her. B mepBoMm ciydae mpomyKuus 3THX
IPOIIECCOB JIOJDKHA OBITH corjlacoBaHa. llojyepikka HMHCTPYMEHTAlIbHOM cpenoi  ¢asbl
comnpoBoxkaeHus I1C, o3HavaeT, yTO OHa JOJKHA MOJJEPKUBATH PAbOTY Cpa3y C HECKOJbKUMHU
Bapuantamu [IC, opueHTHpOBaHHBIMU Ha pas3Hble ycioBus npumeHeHus IIC u Ha pasHyro
CBSI3aHHYIO C HUM aImmaparypy, T.e. JoJKHa obecnieunBaTh ynpaesnenue konguaypayueti I1C.

Opuenmupo8anHocms HA KOHKPEMHYIO MEXHOA02UI0 NpOocPaMMUPOBaHUs NOKAa3bIBAET:
OPUEHTHUPOBAaHa JIU  HMHCTPYMEHTaJbHas cpeJa Ha  (UKCUPOBAHHYIO  TEXHOJIOTHIO
IporpaMMHUpOBaHus JMOO HeT. B mepBoM ciydae CTpyKTypa U coaepxanue HH(GOpMarmoHHON
cpebl, a TakKe Ha0Op HMHCTPYMEHTOB CYILIECTBEHHO 3aBUCHT OT BBIOPAHHON TEXHOJIOTUU
(mexnonoeuueckas  onpedenennocmv). Bo  BTOpOM ciiydae HWHCTPyMEHTallbHas —cpeja
noJ/iep)KuBaeT camble oOmue onepanuu paspaborku IIC, He 3aBucsAmMe OT BbIOpaHHOU
TEXHOJIOTMH IPOrpaMMHUPOBAHUSL.

Opuenmupogannocms Ha KOJLIEKMUGHYI0 pa3pabomky TOKa3bIBaeT: MOAJEPKHUBAET JIH
cpena ympasieHue (management) pabOTON KOJUIEKTMBA WiIM HeT. B mepBoMm ciyuae oHa
o0ecrneunBaeT Ui pa3HbIX WIEHOB 3TOr0 KOJUIEKTHBA pa3Hble MpaBa JOCTYNa K Pa3IMYHBIM
¢parmMeHTaM MPOAYKIUH TEXHOJIOIMYECKUX IPOLIECCOB U MOJAECPKUBAET PAdOTy MeHeddcepos
[16.1] mo ynpaBieHUIO KOJJIEKTUBOM pa3paboTuukoB. Bo BTOpoM ciaydyae oHa OpUEHTHpPOBaHA
Ha MOJAEPAKKY paObOThI JIHILb OT/IEIbHBIX I10JIb30BaTENCH.

Hnumezpupoeannocms HMHCTPYMEHTAJIbHOW CpelIbl IOKA3bIBACT: SABJIETCA JIM OHA
MHTETPUPOBAHHOM (M B KAakoM cMbIciie) WM HeT. HMHcTpymeHTanpHas cpefga CuUMTaeTcs
UHMeZpUpPOBaHHOU, €CIU B3aUMOACHCTBHE IOJb30BATENl C HWHCTPYMEHTAMU IOJYHUHAETCS
€IMHOOOpA3HBIM TPaBWIaM, a CaMH WHCTPYMEHTBHI JCWCTBYIOT IO 3apaHee 3aJaHHOU
UH(POPMALIMOHHOM cXeMe, CBS3aHbl 10 YIPABJICHUIO WM UMEIOT o01Me yacTu. B cooTBeTcTBUE
C 3TUM Pa3IMYaIOT TPU 8UOA UHMESPUPOBAHHOCTIU.

. MHTETPUPOBAHHOCTH T10 MOJIb30BATENILCKOMY UHTEp(dEHCy,
. WHTETPUPOBAHHOCTH T10 JIAHHBIM,
. MHTETPUPOBAHHOCTH MO NEHCTBUIM ((PYHKLIUAM),

Humezepupoeannocms no noiv3oeamenvbckomy unmepgheircy 03HA4aeT, 4YTO BCE
UHCTPYMEHTBI OOBbEIUHEHbI €IUHBIM IOJb30BATENbCKUM HHTepdeiicom. Humezpuposannocmo
no OaHHbLIM O3HAa4yaeT, YTO HHCTPYMEHTHI JAEUCTBYIOT B COOTBETCTBHM C (UKCHUPOBAHHOMU
MH(POPMALIMOHHOM cXeMOW (MOJIeNbI0) CHUCTEMBI, ONpeAesIoIel 3aBUCUMOCTh JIPyT OT JIpyra
Pa3IUYHBIX HCHOJIb3yEMBbIX B CHCTEME (parMEeHTOB JaHHBIX (MH(OpPMalMOHHBIX 00BEKTOB). B
TOM CiIy4ae MOXKET OBITh OOecledyeH KOHTPOJIb IMOJHOTHI M aKTyaJbHOCTH IMPOrpaMMHBIX
JOKYMEHTOB M NOPsIKA UX pa3paboTku. Mnmezpuposannocms no oelcmeusm 03Ha4aeT, 4To, BO-
NEepPBbIX, B CHUCTEME MMEIOTCS OOILIMEe YacTH BCEX WHCTPYMEHTOB M, BO-BTOPBIX, OJHH
MHCTPYMEHTBI IIPY BHIMOJIHEHUH CBOMX (DYHKUMN MOTYT 00pamarbes K JpyruM HHCTPYMEHTaM.

HHCTpyMEHTaNbHYIO Cpelly, HHTEIPUPOBAHHYIO XOTsI ObI IO JaHHBIM HJIM IO JE€HCTBUSAM,
OyzaeM Ha3blBaThb UHCMPYMEHmAanbHou cucmemoti. [Ipy 3TOM MHTErpUPOBAaHHOCTH MO JAHHBIM
OpernonaraeT HalW4hie B CHUCTEME CIENUATU3MPOBAHHOM 0a3bl JaHHBIX, Ha3bIBAEMOMN
penosumopuem. Ilon penosumopuem OyneM TNOHMMAThb IEHTPAIbHOE KOMIBIOTEPHOE
XpaHwiuile uHGopManum, cBsi3aHHOM ¢ mpoekToM (paszpabotkoif) IIC B TeueHue Bcero ero
’KU3HEHHOTO LIUKJIA.
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OcHosHble Knaccvl UHCHMPYMEHMATbHBIX CPed paspadomKu u COnPOGOMHCOeHUs
RPOCPAMMHBIX CPEOCME

B Hacrosimiee Bpemsi BBIICTSIOT TPH OCHOBHBIX KJIacca WHCTPYMEHTAIBHBIX Cpell
paspabotku u conpoBoxaeaus [1C (puc. 1):

. MHCTPYMEHTAJIbHBIC CPEBI IPOrPaMMUPOBAHUS,
. paboune MecTa KOMIBIOTEPHONW TEXHOJIOTHH,
. MHCTPYMEHTAJIbHBIE CUCTEMBI TEXHOJIOTUHU ITPOrPaMMUPOBAHUS.

HHcTpyMeHTATbHBIE cpelbl pa3paboTkH H

comnpoBoxaeHHA [1C
HHcTpyMeHTATLHEIE HHcTpyMeHTATLHEIE
Cpenr! IIp orpaMMH- CHCTEMEI TEXHOIIOTHH
POBaHHA PO TPAMMHP OB AHHA
h J

PaGouHe MecTa KOMIILIOTep-
HOI TEXHOIIOTHH

Puc. 1. OcHOBHBIE KJIacChl HHCTPYMEHTAIBHBIX cpel pa3paboTku u conpoBoxaenus [1C.

Hnucmpymenmanvnas cpeoa npozcpammuposanus TpeJHa3HauY€Ha B OCHOBHOM JUIS
HNOJJEPKKU MPOLIECCOB MPOrpaMMUpOBaHUs (KoaupoBaHusl), TecTupoBanus u omnaaku [1C. Ona
He 00JaJaeT pacCMOTPEHHBIMM BBILIE CBOMCTBAMHU KOMIUIEKCHOCTH, OPUEHTHMPOBAHHOCTH Ha
KOHKPETHYIO TEXHOJOIMIO MpPOrpaMMHUpPOBAHUS, OPUEHTUPOBAHHOCTH HA KOJJIEKTUBHYIO
pa3paboTKy M, Kak IpaBUJIO, CBONCTBOM HMHTEIPUPOBAHHOCTH, XOTSI HMeEETCS HEKOTOopas
TEHJCHIMSI K CO3JAaHMI0O HMHTETPUPOBAHHBIX CpEeJ MPOrpaMMHpPOBaHUS (B 3TOM cCiydae HX
cliefioBaio Obl Ha3bIBaTh cucmemamu npozpammuposanus). VIHoraa cpea mporpaMMUpOBaHUS
MOKET 00JaaTh CBOMCTBOM CHELMATU3UPOBAHHOCTH. lIpu3HaK ke OpHUEeHTHPOBAaHHOCTH Ha
KOHKPETHBIN S3BIK NPOrPaMMHPOBAaHUS MOYKET MMEThb pa3Hble 3HAYEHHs, YTO CYIIECTBEHHO
MCIIOJIb3YETCS IS ajbHeHIIel KiacCu(puKauu cpe IporpaMMHpPOBaHUS.

Pabouee mecmo xomnvromepnoti mexnonocuyu OPUSHTHPOBAHO HA MOJACPKKY PaHHUX
sTanoB pazpadbotku I1C (cuctemMHOro aHanusa v cenu@puKanuii) 1 aBTOMaTHYECKON reHepalun
IporpaMm 1o crienupUKausam. Omno CYILLIECTBEHHO HCIIOJIB3YET CBOIICTBa
CHeHaIn3UPOBAaHHOCTH, OpUEHTUPOBAHHOCTHU Ha KOHKPETHYIO TEXHOJIOTHUIO
IpOrpaMMHUPOBAaHUS U, Kak IMpaBWIO, MHTErpUpoBaHHOCTU. bosee mo3aHue paboume Mmecra
KOMIIBIOTEPHON TEXHOJOTMHM O00a/aloT TaKKe CBOMCTBOM KOMILIEKCHOCTH. UTO e KacaeTcs
A3BIKOBOMOPUEHTUPOBAHHOCTHU, TO BMECTO S3BIKOB MPOTPaMMHUPOBAHUS OHU OPHUEHTUPOBAHBI Ha
T€ WM UHBIE (QopMaibHble S3bIKM cHenu@ukanuii. CBOWCTBOM OpPUEHTHPOBAHHOCTU Ha
KOJIJIEKTMBHYIO pa3pa0OTKy yKa3aHHblEe pa0odue MecTa B HAcTOsIee BpeMs, KaK MpPaBUiIO, HE
00J1a1aroT.

Huempymenmanvuas cucmema mexHOIO2UU NPOSPAMMUPOSAHUS TIPEIHA3HAUEHA JUIS
MOJJIEPKKU BCEX IMPOLIECCOB Pa3pabOTKM U COMPOBOXACHHUS B TEUEHHE BCETO >KU3HEHHOIO
mukia [1C u opueHTHpOBaHa HA KOJUIEKTUBHYIO Pa3pabOTKy OOJBIINX MPOrPAMMHBIX CHCTEM C
MPOJOKUTENIbHBIM JKU3HEHHBIM LUKIOM. OOs3aTeNbHBIMM CBOMCTBAMU €€  SIBJISIFOTCS
KOMILJIEKCHOCTh, OPUEHTUPOBAHHOCTh HAa KOJJIEKTHBHYIO pPa3pabOTKy M HMHTETPHUPOBAHHOCTD.
Kpome Toro, oHa uiam o06nagaeT TEXHOJOTUYECKOM OIpeNeIeHHOCThI0 WU TOJy4YaeT 3TO
CBOMCTBO B TIIpollecce pacHIMpeHHss (HACTpOilkW). 3HAuE€HHWE TPU3HAKa  SI3BIKOBOM
OPUEHTUPOBAHHOCTH MOXET ObITh pa3jIMYHBIM, YTO UCHOJB3yeTCs Ui JajbHeimen
KJIaCCU(UKALIUN STHX CHCTEM.
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HucmpymenmanvHbvie cpedbl nPOZPAMMUPOCAHUS

HNHcTpymeHTanbHas cpena MporpaMMHUPOBAaHUS BKIFOUAET, MPEXKIE BCETO, TEKCTOBBIN
penakTop,  IMO3BOJSIOIIMM  KOHCTPYHMPOBAaTb  INPOTPaMMBl  HA  33JaHHOM  SI3BIKE
pOrpaMMHUpPOBaHUs, A TaKKe HHCTPYMEHTBl, MO3BOJISIOIIME  KOMIIMJIUPOBATh  WIIU
WHTEPIPETUPOBATh IMPOrPaMMBl Ha 3TOM S3BIKE, TECTUPOBATh M OTJIAXKUBATH II0JyYCHHBIC
nporpammel. Kpome Toro, Moryt ObITh U Ipyrue MHCTPYMEHTHI, HAIPUMED, JUISI CTATUYECKOTO
WM JAHAMHYECKOTO aHalu3a MporpaMM. B3aumMOAEHCTBYIOT 3TH MHCTPYMEHTHI MEXIY COOOM
yepes 00bIYHbIE (hailiibl C MOMOIIBI0 CTAHAAPTHBIX BO3MOXKHOCTEH (haillIoBOI CHCTEMBI.

PasznnyaroT cnenyromue Kiacchl MHCTPYMEHTAIBHBIX CPEll IPOrpaMMHUPOBAHUs (CM. pHUC.
2):

. Cpelbl 001Iero Ha3HAYCHHS,
. SI3bIKOBO-OPUEHTUPOBAHHBIE CPEJIBI.

WHucTpyMeHTanbHbIE Cpebl POTPAMMUPOBAHUS 00We20 HA3HAYeHusi colepkar Habop
MPOrpaMMHBIX MHCTPYMEHTOB, MOJJEP)KUBAIOIIUX Pa3padOTKy MpOrpaMM Ha PasHBIX fA3bIKAX
IIPOrpaMMUPOBAaHUS (HAIIPUMEP, TEKCTOBBI PENAKTOP, PEAAKTOp CBA3CH WIM MHTEPIPETATOP
A3bIKa LIEJIEBOTO KOMIIBIOTEpA) W OOBIYHO MPEACTaBISAIOT CO0O0W HEKOTOpPOE paclIupeHue
BO3MOKHOCTEM HCIIOJIB3yEMOW OIlepallMOHHOM cHcTeMbl. JlJIi NpOrpaMMHMpPOBaHHsS B TaKOH
cpeae Ha  KakoM-IHOO  SI3bIKE  NPOrpaMMHUpPOBAaHUS  MOTPEOYIOTCA  JOMOJIHHUTEIbHBIC
MHCTPYMEHTBI, ODUEHTUPOBAHHBIE HA ITOT SA3bIK (HApUMeEp, KOMITUISTOP).

IHCTPpYMEHTATLHEIE CPENEI
porpaMMHPOBAHHA

! I

Cpens1 obriero A3BIKOBO-
HAa3HA1eHHA OPHEHTHP OB AHHBIE CPebI

I I

HurepriperHpyo- CHHTAKCHY eCKH-
I[HE Cpelbl VIIPaBIIAEMEIE CpPelbl

Puc.2. Knaccudukaius HHCTpyMEHTAIBHBIX CPeJ] MPOrpaMMHUPOBaHUSI.

A3b1K060-0pUeHMupo8antas MHCTPYMEHTAJIbHAS cpena IPOrPaMMUPOBAHHUS
npeAHazHaueHa Uil moanaepxkku  paspabotku  [IC  Ha KakoMm-uOO  OJHOM  SI3BIKE
IPOTPaMMHUPOBAHUS U 3HAHUS 00 3TOM SI3bIKE CYIIECTBEHHO HMCIIOJIb30BAINCH MPHU MOCTPOCHUHU
Takol cpenbl. BenencrBue 3Toro B Takoil cpefie MOTYT OBITh JOCTYIIHBI JOCTaTOYHO MOIIHBIE
BO3MOYKHOCTH, YUHUTBIBAIOLIME CTIEHUPHUKY JTaHHOTO s3bIKa. Takue cpelibl pa3zessioTcs Ha JiBa
noJKiacca:

. UHTEPIPETUPYIOLINE CPEIBI,
. CUHTAKCUYECKHU-YIIPABIIIEMbIE CPEIbI.

Humepnpemupyiowass WHCTPYMEHTAJIbHAs cpelJa NpOrpaMMUpPOBaHUS o0OecreyuBaeT
MHTEPIIPETALIMIO TPOrpaMM Ha JAHHOM S3bIKE MPOTPaMMHPOBAHUS, T.€. COAEPXKUT, MPEKIE
BCEro, MHTEPIPETATOP SA3bIKAa NPOrpaMMHMPOBAHMS, Ha KOTOpBIA 3Ta cpela OpPUEHTHPOBAHA.
Takast cpena HeoOXoAuMa ISl SI3bIKOB MPOrPaMMUPOBAHUS WHTEPIPETUPYIOMIETO TUMA (TaKuX,
Kak JIucin), HO MOKET UCIIONIBb30BaThCs U ISl IPYTUX A3BIKOB (HApUMeEp, HA HHCTPYMEHTAIbHOM
Kommbtotepe). Cunmaxcuuecku-ynpasisiemass WHCTpyMEHTallbHas cpela MporpaMMHUpPOBaHUS
0asupyercs Ha 3HAHUM CHUHTaKCHCa s3bIKa IPOTrPaMMHUpPOBAHMs, HA KOTOpPBIA OHa
opueHTHUpoBaHa. B Takoil cpege BMECTO TEKCTOBOIO HCIONb3YeTCd CHHTAKCHUECKHU-
yIpaBISIEMBI PEeaKTOp, MO3BOJISIOUIMNA MOJB30BATENIO HCIIOJIB30BaTh Pa3IMYHbIC MAOIOHBI
CHUHTAKCUYECKNX KOHCTPYKLUH (B pe3yJbTaTe 3TOro paspadarbiBaeMmasi mporpamma Becerjaa oyaer
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CHUHTAaKCUYEeCKH MpPaBUJIbHOI). OIHOBPEMEHHO € MPOrpaMMoOil TakoW penakTop dopmupyer (B
NaMsITH KOMIIBIOTEPA) €€ CHHTAKCHYECKOE JIEPEBO, KOTOPOE MOXKET HCIOJIb30BaThCS JIPYTHMHU
MHCTPYMEHTAMH.
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