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AHHoTanus. UToObI crenmaTe XOpPOHIyI0 — HAIEKHYI0 WM TNPABHIBHO pPaboTaromyro —
NIPOrpaMMHYIO CUCTEMY, HEOOXOIMMO IMOHSThH, KaKHe 3aJadd OHA JOJDKHA OyAeT pemats, U
peann3oBaTh B €€ paMKaxX KOPPEKTHBIC, d(Q(QEKTHBHBIC M YIOOHBIE METOABI MX PELICHHS.
HecmoTps Ha KpaTKOCTb ATOM MBICIU U €€ KaXKYyLIYIOCs NPOCTOTY, JOOUThCS BCErO 3TOrO Ha
IIPaKTUKE O4eHb HempocTo. ONHUM U3 MEPCHEKTUBHBIX IMOJXOJIOB K BBIIOJIHEHHIO BTOPOH
YacTH 3TOH MaKCHMBl — pealM3allii «IPAaBUIBHBIX» METOIOB pEIICHUs IS yiKe
HOCTABJICHHBIX 33124 — SBJISETCS UCIIONb30BaHUE (GOPMaTIbHBIX MOJIENCH pa3padaTbiBaeMOro
nporpaMMHoro obecmederns. OJHAKO 3TOT MOAXOA HHUYETO HE TOBOPHT O TOM, Kak
MIPaBHJIBHO MOHATH U MOCTABHUTH 3a/1ady, YTO KPUTHIECKH BaXKHO JUIS €0 yCIieXa, MOCKOIBKY
HMEHHO 33/aul ¥ HeOoOXOIMMBIE CBOMCTBA HX pEHIEHWH IOJDKHBI MPEICTaBISATHCS
HCTIONB3YeMBIMH B HeM MopensiMu. JlanHas paboTa MOCBsIIeHa IpHeMaM U MeToiaM
obecriedeHus aIeKBaTHOTO IIOHUMaHHs OTPEOHOCTEN M Hy Kl II0JIb30BaTeN e IPOrpaMMHOTO
obecriedeHus, a TaKke Ooyee HIMPOKOMY KpPYTy BOIPOCOB pabOTHI ¢ TpeOOBAaHMSMU M HX
aKKypaTHOTO OTPa)KeHHs B (OPMaIbHBIX MOJICIIAX.

1. BeedeHue

OcHOBOIl ycrmexa NpU CO3MaHUM HAAEKHOIO U TIIOJIE3HOTO IPOrPaMMHOTO
obecieuerns (IIO) Bcerma sBIseTCA UYETKOE MOHWMAaHHWE TWOTPEOHOCTEH e€ro
rmonms3oBareieil. B Hame BpeMs, KOrga TEXHOJOTHH pa3pabOTKH IMPOrpamMM Bce
BpeMs COBEpILICHCTBYIOTCS W HAapallMBalOT CBOM BO3MOXKHOCTH, HENPaBUIBHOE
MOHMMaHMe HyX] Mosb3oBaTeneil co3maBaemoro I1O Bce emie ocraercs OJHON U3
4JacTO BCTpCUANOMIUXCA MPUYMH TMPOBAJIBHBIX PE3YJIbTATOB MPOCKTOB 110 €ro
paspaborke. Camoe HENPHUITHOE CBOHCTBO TAaKUX MPOBAIOB — TO, YTO HEYJaYHBIMU
MOTYT OKa3aTbCs pe3yNbTaThl JaKe MPOEKTa, BIOJHE YCIEIIHOTO C TOYKU 3PEHUS
€ro yYaCTHHKOB U BHYTPEHHHX XapaKTEPUCTHK, H 3TO CTAHET SICHO TOJIBKO B CAMOM
€ro KOHIIE.

HeGonpimyto mporpaMMmy eme MOXHO CO37aTh Ha OCHOBE ITOHHMAaHHS,
CITOXKHBILETOCS y Pa3pabOTUHKa MOCIE BBICAYIIHBAHUS TTOKEIAHHMH TTOJIB30BaTECH
M 3aKa3YMKOB — TAKOBBIX y HEOOJBIIOW MPOTpaMMBl OOBIYHO HeMHOTO. Jlist
CJIOKHBIX K€ CHCTEM 3TOT CHOco0 MPOCTO HE paboTaeT M3-3a ropasao OoJbIIeTo
obbemMa HHGMOPMAIWK, KOTOPYIO HYXHO YCBOWTh, M TOpa3go 0Ooiiee Cepbe3HBIX
MOCJIEJCTBUI BCEX MPUHMMAaeMbix penreHuit. OH Takke MPUBOIUT K CEPbE3HBIM
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mpobieMaM COBMECTHMOCTH MpPOTpaMM, pa3padaTbIBaeMbIX PAa3HBIMH JIIOIBMH H
OpPTaHM3alMsIMU, IIOCKONBbKY OHH MOTYT II0-pa3HOMY IIOHMMAaTb IOTPEOHOCTH
H0JIB30BaTeJIeH 1 UIMETh pa3Hble B3MJIA/bI HA IPEAMETHYIO 00JIaCTh B LIEJIOM.

Yto0b1 0oOecrieunTh OoJiee aJeKBAaTHBIA Y4eT HYXI IOJIb30BaTeNel MPH CO3JaHUU
10, B paMkax Iporecca ero pa3padoTku 00BIYHO BBIIEISIOT OCOOYIO JIESITEILHOCTD,
Ha3bIBACMYIO @HAIU3OM MPedosanuil, N BKIOYAIOITYI0, KAK MUHIUMYM, CJIEIYIOIINe
JIEUCTBHS.

e [lpenBapuTenbHBI aHANW3 IpEeJMETHOH oOsacTu. DTO BBIAEIEHHE ee
CYILIHOCTEW, CBSI3ed MeXAy HMMH, a TAKXKe THIIOBBIX 3a]lad B €€ paMKax,
MTO3BOJISIONIEE BIOCICACTBUY TIOHUMATH TIOJTh30BaTEICH.

e (COop moOXemaHWH W  BBIIBICHHE JEHCTBUTENBHBIX HYXI  BCEX
3aMHTEPECOBAHHBIX JIHII.

e  ®DopmyIHpOBKa HA UX OCHOBE TpeOOBaHMI K CO3aBaEMOil TporpamMme.

e  ®dukcanus MoIy4YeHHOH HHGOOPMAINH B BUJE PSAAAa JOKYMEHTOB M MOJAETEH,
KOTOpBIE YK€  HCIONB3YIOTCA  HEMOCPEACTBEHHO  pa3pabdoTYHKaMu
MIPOrPaAMMHBIX CHCTEM.

BoszHukaromue B pe3yibTaTe JOKYMEHTHI JOIDKHBI COAEPKAaTh MH(POPMAIUIO JIBYX
BUI0B. B mepByro ouepenb, OHM JOJDKHBI ONKCHIBATH IPEAMETHYIO 00JacTh, B
KOTOpoii Oyner paboraTh co3saBaeMas cucreMa. B Takoe omucanue BXOAUT Habop
CYLIHOCTEH, C KOTOPBIMH MPEACTOMT UMETh JEeJ0, BO3MOXKHBIE CBS3U H
B3aMMOOTHOILCHUSI MEXAY HUMH, Ha0Op 3ajad, KOTOpbIE HY>KHO yMETh pemarb, U
KPUTEpUH KOPPEKTHOCTH WX peleHnd. MHpopmamus npyroro poma — 3TO
TpeOOBaHMS MMEHHO K JaHHOM cUCTeMe: Kakue WMEHHO 33/auyd JIOJDKHA YMETh
pemiate OHa, W Kakue CHenu(pUIecKne KPUTEPUH NMPABWIBHOCTH PEIICHHH HY>KHO
HCIIOJIB30BATH B TOM OKPY>KEHHH, B KOTOPOM € puaeTcs paboTaTh.

Ouxcanus Bcedl 3ToW WHPOPMANWU B JOKYMEHTaX M MOJCISIX JOJDKHA IMTOMOYb
MEePEeUTH OT HESACHBIX, YacCTO HEOCO3HAHHBIX, MPOTHBOPEYMBHIX W IOCTOSHHO
U3MEHSAIOIIUXCS  Hpodaem W nompedHOCHiell  TIONb30BaTelel K  YeTKO
c(OpMYJIMPOBAHHBIM,  HENPOTUBOPEYMBBLIM W OJHO3HAYHO  IOHHMAECMbIM
mpeoosanuamM, KOTOPBIC YK€ MOXKHO HCIIONB30BaTh IS Pa3pabOTKH MPOTrPaMMHBIX
cucreM. [IpwdeM, He3aBHCUMO OT KOHKPETHBIX pa3paOOTUMKOB W OpTaHU3AINi,
YYacTBYIOIIMX B WX CO3/JaHUM HAa OCHOBE BBIICICHHBIX TPEOOBAaHMIA, WTOTOBEIE
CHCTEMBI JIOJDKHBI TOJYYaTbCs «OJUHAKOBBIMHU», T.€. B3aHMO3aMEHSEMBIMHU IIPH
peuieHun 000 3agaun. Kpome toro, yacto tpebGyercs, YTOObI pa3Hble YacTH WU
MO}lyﬂl/I TAaKUX CUCTCM MOIJIU HpaBl/IJ'I])HO B3aHMO}1€l7[CTBOBaT]: Ilpyl" C }IpyFOM, HC
3aMeyasl pasiIHYdil MEXIY SJIeMEHTaMH, pPa3paOdO0TaHHBIMH B paMKaX OIHOTO
MIPOEKTA U B HE3aBUCHUMBIX ITPOEKTaX.

[TpumepaMu TOKYMEHTOB, OIKCHIBAIOIINX TPEOOBAaHUS K MPOrPaMMHBIM CHUCTEMaM,
SBIIIOTCS KAk  TEXHWYECKUE 3amaHus W cnenudukaimuu — TpeOOBaHUM,
paspabaTpiBaeMble TMpH CO3AaHWM KOHKpeTHoro IIO, Tak u mOporpamMMHbIC
CTaHAapPTHI, onpeaessionre QyHKIMOHATBHOCTh HIMPOKOTO KPyra CHCTEM B paMKax
OJIHOM MpeMETHOM 00IacTH.
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Puc. 1. Hyscno, umobwl na ochoge mpebosanuil pasivle pazpabomuuxi
oenanu «0OUHAKOBbLLE» CUCTNEMDbI.

XenarenbHble CBOWCTBa camMHMX TpeOOBaHMH U ONPENENSIOIINX WX JOKYMEHTOB
ONUCHIBAIOTCS. B paMKax MEXKAYHApPOIHBIX CTaHAAPTOB, pErIaMEHTHUPYIOUIHX
paspabotky mporpammuoro obecrieuenus [EEE 830 [1] u IEEE 1233 [2]. CornacHo
UM NPaBWIBHO CHOPMYIHPOBAHHBIE TPeOOBAHUS NOJDKHBI 00J1alaTh, B YAaCTHOCTH,
CIIEYIOUINMH XapaKTePHUCTUKAMHU.

e  Aodexeammnocms — COOTBETCTBHE C(HOPMYINPOBAHHBIX TpeOOBAHUH
MOTPEOHOCTSIM, OKHIAHMSAM M HMHTEpecaM 3aMHTEPECOBAaHHBIX  JIUI]
(monp30BaTeNeH, 3aKa3YMKOB, KOHTPOJIMPYIOLIUX OPTaHU3ALUH U TIp.).

e Oo0Ho3HAUHOCMB — OJMHAKOBOCTH ITOHUMAaHUS TPEOOBAaHMI IKCIIEpPTaMHU B
JAHHOM MpeaIMeTHOH 001acTH.

e  Henpomugopeuugocms — COTIACOBAHHOCTh TPEOOBAaHUN APYT C APYroOM,
OTCYTCTBHUE IIPOTUBOPEUHN U PACXOKACHUN MEX Y HUMHU.

e [lonnoma — OXBa4€HHOCTh TPEOOBAHMSMH BCEX OXKHIIAEMBIX AaCIEKTOB
CO3/1aBa€MOM CUCTEMBI, BCEX CYLIECTBEHHBIX MOTPEOHOCTEN MONIb30BaTelNeit
N MHTEPECOB BCCX 3aMHTEPECOBAHHLIX JIUI], MHECHUE KOTOPBHIX PCUHICHO 6]31.]'[0
YUUTHIBATb.

K coxanenuro, 3a4actyro u criequukanyuy TpeOOBaHUH K KOHKPETHBIM CHCTEMaM, U
Jaxe I[IMPOKO HCIIONb3yeMble CTAaHIApThl Ha INpOrpaMMHbIE HHTep(deics, He
00J1a1al0T yKa3aHHBIMH CBOHCTBAaMH, YTO 3HAYMTENILHO CHIDKAET MX IOJIE3HOCTh. B
YaCTHOCTH, BO3HHKAET BO3MOXKHOCTb HEOJ/IHO3HAYHOTO HOHUMAaHHS
c(OpMYJIMPOBAHHBIX B HUX TpeOOBaHMH pa3pabOTUNKaMH U CO3JIaHMsI HA UX OCHOBE
CepbE3HO  PA3IMYAIONIMXCS M HECOBMECTHMBIX CHCTEM, YTO OTPHLATEIHHO
CKa3bIBACTCSl Ha YAOBIICTBOPEHHOCTH IIOJIb30BATENICH M IOJIE3HOCTH 3TUX CHUCTEM
JUIS HUX.

Hanpumep, cranmapt Ha 6a3oBbie Onbimmorexu onepannonusix cucrem IEEE 1003.1
(POSIX) [3] mpu ompeneneHUN MOBEACHUS MaTeMaTHYeCKUX (YHKIUH CChUIAaeTCS
Ha cramapt s3pika C ISO/IEC 9899 [4], xoTopelii uisi OOJIBIIMHCTBA M3 HUX
TpeOyeT Tompko, 4TOOBI maHHas ¢GyHKIUS C BBRYHCIUIA COOTBETCTBYIOIIYIO
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MaTeMaTu4eckyro (QyHKIH©. B  HeM [OCTATOYHO [ETANbHO OMHCHIBAIOTCS
UCKITIOYUTEbHBIE CUTYAllMW: BO3HHMKAIOUIME IEPETONHEHUs, HEONpeIeIeHHOCTh
3HAYCHU A (byHKI_lI/ll/I IJIs1 JAHHOI'O 3HAYCHUA napaMeTpa u Hp., HHOrga yTO‘lHSIIOTCH
3HauYeHus (YHKLUI B HEKOTOPBIX TOukaX. Ho HHMYero He roBOpUTCS O TOYHOCTH
BbUuCIeHUss  QyHkiui. Takum  o0Opa3oMm,  TIONB30BaTeNd  CTaHIAPTHBIX
matemarnyeckux Onommorek C u POSIX He wWMET MaHHBIX O TOYHOCTH
MPOU3BOIUMBIX BbIUUCIeHUH. Te U3 HUX, KOMY HY)XXHbI TOYHBIC BBIYMCICHHS WU
XOTs Obl TocTOBepHass MH(GOPMAIHS O BO3HUKAIOIIUX MOIPEIIHOCTSIX, BBIHYKICHBI
MOJIb30BATHCS CIICIIUATN3UPOBAHHBIMH OHOIHMOTCKAMH.
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Puc. 2. BoszmooicHbie paznuuus 8 NOHUMAHUY Mpebo8anull pasHbiMu
PA3pabomuuKamu RPUEOOm K OMAULAIOUUMCS U HECOBMECTNUMbIM
cucmemam.

Takum o0Opa3om, HU aHaM3 TPEOOBaHWII HA OCHOBE HESICHBIX M NPOTUBOPEUYMBBIX
noTPeOHOCTEH MMOJIb30BATENCH, HU MX HW3BJICUCHHE W3 ropasfo 0ojiee YeTKUX U
COTJIACOBAHHBIX CTAHAAPTOB, HE JAFOT CTPOTUX rapaHTuil cooTBeTcTBUs [10 Hy)aam
JrOJIel M JaXe COBMECTHMOCTH Pa3IMYHBIX CHCTEM, Pa3pabOTaHHBIX Ha OCHOBE,
Ka3aJIoCch ObI, OTHON M TOH e WH(POPMALINH.

Kak xe no6utbest Hy)kHOTO KadecTBa (popMyIrpoBku TpeboBaHnii? Kak obecnieunth
OJTHO3HAYHOCTh MX TOHWMAaHUS Pa3NuHBIMH JTIOAbMU? DTy 3a7ady MOXKET PELINTh
dopmanuzayus TpeOOBaHMH, T.e. TPEACTABICHHE HX B paMKaxXx HEKOTOPOTO
MaTeMaTH4ecKoro Qopmannu3ma, KOTOpO€ 4YacTh YKa3aHHBIX BBIIIE CBOWCTB
TpeboBaHuil 0OecrieunBaeT TOJIBKO 3a CUET BEIOpAHHOM (DOPMBI MX NIPE/ICTABIICHUS, a
JpyTHe MO3BOJIET MPOKOHTPOINPOBATH, 3aTPATUB Ha 3TO MPUEMIIEMBbIE YCHIIUS.

B gactHOCTH, camo 1o cebe popmanbHOE MpeAcTaBIeHne HEKOTOPOH WHGOpMaIUN
Bceraa ooHosHauno. CyIeCTBYIOT CTPOTHE M BBIBEPEHHBIE Ha NPAKTUKE METObI
NpoBepKH (POPMAaBHBIX CUCTEM Ha HOIHOMY Y HENPOMUGOPEUUBOCHIb.

OnHako obecrieueHrne adeKeamHuocmu pe3yabTaTtoB HopMann3alud 0CTaeTCs OIHOM
U3 OuYeHb CJIOXHBIX 3amad. Camo mo cebe ucroyib30BaHHe (opmanu3ma He AaeT
HHUKaKHX TapaHTHH MX aJeKBATHOCTU — (OPMaJIbHBIE CUCTEMBI MOTYT OBITh HHUKAaK
HE CBs3aHBl C pealbHOM >KU3HBIO. [IpoBepka ee Takke He oOieryaercs
HCIONH30BaHUEM (DOPMANBHBIX METOJOB, IIOCKOJBKY aJE€KBaTHOCTh O3HAYaeT
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MPaBWIBHOCTh (prkcaruu HeOpPMANBHBIX 3HAHHH W TOTPEOHOCTEH B paMKax
u30paHHOro opmanusma, T.e. cama Io cebe He uMeeT (HOPMaIbHOIO CMBICHA.
H03TOMy JUIA o6ecnequMﬂ AZICKBATHOCTU HYXHO HPHUBJICKATH AJOIOJHUTCIHLHBIC
TCXHUKU.

S I'paxem (Ian Graham) [5,6] OpUBOAMT CHEQYIOMIMH NpUMEp HeaneKBaTHOMN
(hopMasn3aiuy, BEIOJHCHHOW B paMKax peajabHOro mpoekra. OqHO U3 TpeOoBaHMi
K CHCTEME€ YIPaBJICHUS CaMOJETOM COCTOSUJIO B TOM, YTO HPHU MOCAIKE TOPMO3HOM
JIBUTATEIIb MaJON TSATM HE JOJDKEH BKIIOYATHCSA, MOKA CaMOJIET HE KOCHETCS
B3JIETHO-TIOCAIOYHON TONOCH. [Ipu ¢opmanm3anun OBUIO TMPUHATO PEIICHHE, YTO
YCIIOBHE KacaHH MOJIOCH SKBUBAJICHTHO BPALICHUIO KOJIEC IIACCH CaMOJieTa — Beb
IIpU 3TOM KoJjieca JO/DKHBI BOWTH C HEHW B KOHTakT. Bce paboranmo xoporno, Toka
OTHAXJBI CaMOJIETy HE IMPUIUIOCH CATUThCA Ha II0JIOCY IOCIE CHIJIBHOTO JIMBHS,
MOKPBITYIO BOJOH, II0 KOTOPOI KoJieca Hayajil CKOJIb3UTh. B pe3ynbTare TOpMO3HOM
JIBUTATEITh HE BKIFOYMJIICS, U CAMOJICT BBIEXAIT 3 MPEICIBI ITOJIOCHL.

Takum oOpaszoM, ycmex ¢GopManu3alii B OTPOMHOH CTENEHHW 3aBUCHT OT €€
a/IeKBaTHOCTH. AJICKBaTHOCTh Jk€ (hopMynupoBKM TpeOOBaHMHA B HTOKyMEHTE,
¢opmanbHOM nnM  He(OPMAIBHOM, OIpEnAeNseTcs aJeKBAaTHOCTBIO ITOHUMAHUS
MpPEeAMETHOW 00JacTH M HYXI IOJb30BaTeICH, CIOKHUBILETOCS y pPa3pabOTUUKOB
3TOro JokymeHTa. Kak MOXHO yOeOuThCsl B aJ€KBaTHOCTH IOHMMAHHUSI 4YEro-TO
genoBekoM? Ha mepBblil B3I, 3TO OYEHb CIIOXKHO, MOCKOIbKY OHUMAaHUE — 3TO
BHYTPEHHSS XapaKTEepUCTHUKA €ro CO3HaHUS. BOBHE OHO NPOSIBIIAETCS TOJIBKO B BUAE
OTJENIBHBIX SBJICHUH, KaXJ0oe M3 KOTOPhIX caMO Mo cebe He JaeT TapaHTHi
NPaBUJILHOCTH TIOHUMAaHUS B IIETIOM.

OnHaKo yxKe MHOTO JIeT JIOJHM 3aHUMAIOTCS IIPEOA0JICHUEM ITOTOOHBIX TPy JHOCTEH 1
YacTO JOBOJIHO YCIIEIIHO JENaloT 3T0. AHAJIOIMYHAs 3a/a4ya pelaeTcsi, HalpuMmep,
B paMKax CO3J[aHUsl CTaHJIapTOB Ha MPOTPaMMHOE 00ECIIeueHUE, B KOTOPBIX JTOIKHBI
ObITh 3aduKcHpoBaHbl TPeOOBaHUS K (PYHKIMOHAIBHOCTH CHUCTEM, PELIAFOLIUX
OmpeNeICHHbI HAOOp 3a1au B 3aJaHHOW mpeaMeTHOH oOmactu. KauecTBo Takux
CTaHAApPTOB Takke B OOJBIION Mepe 3aBUCUT OT aJeKBaTHOCTH ITOHUMAaHUS
MpeaMeTHOH obmacTy ux aBTopamu. IlocMoTpuM, KakuM oOpazoM oOecrieunBaeTCs
9Ta a/IeKBaTHOCTb.

I'pynma pa3paboTunkoB cTaHAapTa (GOpMHUPYET ero 4epHOBOW BapHAHT Ha OCHOBE
MMEIOIIETOCS y HUX HA TEKyIIMd MOMEHT noHuManusa. Ilpm 3ToM 3HaHHeE,
INPUCYTCTBYIOIIEE B BHJIE MHOTOYHCICHHBIX JOKYMEHTOB, OINHCHIBAIOIINX
Tpe6OBaHI/I$[ K aHaJIOTMYHBIM CHUCTEMaM, a TaKKE HCACHBIX W HNPOTHUBOPEUYUBLIX
NOTpeOHOCTEW pa3sHOOOpa3HBIX IPYIII MOJIB30BaTENEil 3aTparuBaeMbIX CTaHIAPTOM
CHCTEM, NOJIyYaeT COBEPIIEHHO HOBYIO (opMy. OHO HM3JIaraercsi B COOTBETCTBHU C
OTIpEeNIeIICHHOW 3apaHee CTPYKTYpOH craHmapra, OOBIYHO COOTBETCTBYIOLICH
JIEIICHUIO TIPEIMETHON O0JIaCTH Ha pa3iuyHble 00IacTH (DYHKIIMOHATBHOCTH U €€
pealn3ald C IOMOIIbI0 Habopa DIEMEHTOB IporpaMMHOro HuHTepdeiica —
KJIACCOB, OIEpallyii, TUIOB JAaHHBIX, JJIEMCHTOB OOLIMX MAHHBIX U mp. Takum
00pa3oM, IPOUCXOIUT PeCPYKMYPU3AYUA ONIUCHIBAEMOT0 3HAHUSL.

I[pyl"Oﬁ Ba)KHOU ACATCIBbHOCTBIO IIPU pa3pa60TKe CTaHAapTa ABJIACTCA OLICHKA €Tro
TCKCTa IHHpOKOﬁ ayﬂHTOpHeﬁ H3 3KCIICPTOB B I[aHHOﬁ 06J'IaCTI/I, HCCHGILOBaTeJ'Ieﬁ,
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paloTaoIMX B HEH M CMEKHBIX 00JIACTSX, M3BECTHBIX CICIMATHCTOB-IIPAKTHKOB,
HMMEBILUX JIEJ0 C CUCTEMaMH, aHAJIOTUYHBIMU OMHCHIBAEMBIM JaHHBIM CTaHIAPTOM,
¥ Y4YacTBOBABINIUX B MX pa3paboTke. Pe3ynbraToM Takoil OICHKH SBISETCS HaOOp
3aMeYaHuid M JOIMOJIHEHUMHM K TEKCTy CTaHAapTa, a TAaKKEe BHOCHUMBIX B HETO
M3MEHEHWA. OTO O3Ha4aeT, 4YTO TEKCT OyOyIero CcTaHAapTa IOABEpraercs
écecmoponueil OyeHKe co CTOpPOHBI npeAcTaBUTeNe coo0ImecTBa
3aMHTEPECOBAHHBIX JIHII,  €r0 aBTOPHI HOIYYAIOT 0OPAMHYI0 C6:A3b, 3AMBIKAIOIIYIO
UMH(pOpPMALIMOHHBIE TOTOKM MEXIY ONKCHIBAEMOW O0JACThIO 3HAHHUS M TEKCTOM
CTaHJapTa.

©©
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Puc. 3. Kpyeosopom unghopmayuu obecneuusaem adekeamuocms ee
Uz0dICeHUs 8 Opy20U opme.

Ha ocHOBaHUM 3TOr0 ONMUCAHHUS MOKHO MMPEANOJIOXNUTh, UYTO aICKBATHOC MTOHNUMAaHUC
HEKOTOPO# 00JacTH MM HEKOTOPOro JOKyMEHTa (GOpMHUpYeTcs y dYeJoBeKa NpHU
BBINIOJITHEHUH HalOopa JeHCTBUI pecmpyKmypuzayusa-oyeHKa-oopamnas ceasb,
KOTOPBIA MO’KHO Ha3BaTh 00pa3lioM GOpPMHUPOBaHHS TOHUMAaHHSI.

e Pecmpyxkmypu3sayus.
UYesnoBeK NBITACTCS W3JIOKUTH MMEIOLIMECS Yy HEro 3HaHUs B HEKOTOPOM
BUJIC, OMAUYAIOWEMCA NO CHMpPYKmype OT TOro, B KOTOPOM OHH
MpeAcTaBIeHbl UCXOAHO. OTIMYME B CTPYKTYpPE H3JIOKEHUS BaXKHO,
MIOCKOJIBKY, NBITASICh MMOBTOPUTH HH(OPMAIMIO POBHO B TOM BHJE, KaK OHA
NPENICTABIICHA B UCXOIHBIX JOKYMEHTAX, YSJIOBEK Yallle BCEro He JIOCTHIaeT
Ooee TIIy0OKOTO €e TOHUMAaHUSI.

e  QOuenka.
[TbITasich M3JIOXXUTH CBOE TEKyllee NMOHMMaHHE B HOBOM BHIE, YEIOBEK
WHOT/Ia HAaTAJIKUBAETCS Ha HESACHBIE MECTa, B KOTOPHIX OH HE 3HAEeT, 4TO
UMCHHO HYXHO HaluCaTb. le/l OTOM OH BbBIHYXICH O6paLlIaTI)CH K



HCXOAHOMY  JTOKYMEHTY, OKCIEpTaM WA  JpyrMM  HCTOYHHMKAM,
COJICpXKAIUM HYXHYI0 HHQOPMALHUIO. DTO CIIOCOOCTBYET YIIyOJICHHIO
TTOHUMAHUS peaMera.
Camu mofnydarolmmecs JIOKYMEHThI TOXE MOTYT OBbITh II0JBEPIHYTHI
aHajM3y OJKClepTaMu B JaHHOW oOnactu. [lo pesynbraTam aHammsa
(hopMHUpYeTCsl CITUCOK HESCHBIX MM HEKOPPEKTHBIX MECT B MOJYYCHHOM
JIOKYMEHTE, & TAK)KE BbISBJICHHBIX IIPOTHBOPEUHI U IONIOJHEHUN K HEMY.
e QOopamnas cease.

PesynbraTht aHaJm3a, MPOBEJCHHOTO IKCIEePTaMH, JIOJDKHBI
UCIIOJIB30BaThCsl YSJIOBEKOM JUIsl JOPAaOOTKKM HAMKMCAHHBIX UM JOKYMCHTOB.
Ilpy sToM W ero MOHMMAaHUE TMpeAMEeTa YIIyOJsIeTCs, W COJCpKAHUE
JIOKYMEHTA CTAHOBHTCS 00JICE MOJIHBIM U KOPPEKTHBIM.

IIpuMeHUTh ONKCAaHHYI0 TEXHMKY MOJKHO HE TOJIBKO K HECTPYKTYPUPOBAHHOMY
3HAHHUIO, TMPHUMEPOM KOTOPOro sBIsieTcss HaOOp HEO(MOPMIICHHBIX IIOXKEJIAHUN
OyAylMx TIoJib30BaTeNeld HOBOM CHUCTEMBI, HO U K Yyke C(HOPMUPOBAHHBIM
JOKyMeHTaM. TakuMM JOKYMEHTaMH MOTYT OBITh ONHCaHHWs TpeOoBaHWI K
koHKpeTHOMY I1O, nonydeHHble B pe3yabTaTe UX NEPBUYHOrO aHAIU3a, WU TEKCThI
CTaHAAPTOB, KOTOPHIE YaCTO CaMHM IO ce0e JI0CTAaTOUHO TSKENBI U1l BOCTIPHSATHSL.

BaxHbIM yCIOBHEM MPUMEHUMOCTH OIUCAHHONW TEXHHUKU SIBJISIETCS BO3MOXHOCTH
MpefcTaBuTh MHOOPMALMIO K3 paccMaTpuBaecMoil 00JIacTH B HECKOJBKHX
CYIIECTBEHHO OTJIMYAIOUIMXCS IpYyr oT apyra ¢opmax. Uem Oomblie paziMYHBIX
dbopMm mpenctaBieHuss WHGOPMALMK YECIOBEK MOXKET HCIOJIh30BaTh, 4eM OoJice
NIyOOKHUM OKa3bIBACTCS €ro MOHMMaHHe 3TOoM uHpopmanuu. Takum o00pazom,
pecTpykTypu3anus WHOOPMAIMH MOXKET pPAacCMAaTPHUBATHCS KaK OJHA W3 TEXHUK,
rapaHTHPYIOIINX [OHUMAHUE ATOH HWHOOPMAIMH U, CIEIOBATEIbHO, TAFOIIUX
BO3MOXXHOCTh JIOOMTHCS HY)XXHOW CTENEHH aJeKBATHOCTH IPH [OCTPOCHUHU
(hopManbHBIX MOJIEIEH.

JaHHas cTaThsl MpeCTaBIIsIET CXEMY Hpoliecca MOCTPOeHUsI POpMaNIbHBIX MOJAENEi
TpeOOBaHMII Ha OCHOBE HMCXOJHBIX HESICHBIX U IPOTHUBOPEUMBBIX NOTpeOHOCTEH
nonbs3oBarenei. IIpennaraeMslil mpouecc OCHOBaH Ha UTEPATUBHOM NPUMEHEHUH
PECTPYKTYpHU3alMU 3HAHUH 1151 00ecTieueH s aJJIeKBaTHOCTH IOJy4aeMbIX MOJIEIIeH,
a TaKKe JAPYrHX XapaKTepPUCTHK KauecTBa TaKUX MOJEINEH.

®dopmainbHble MOseNU TpeOoBaHUH ObLIM OBl MPOCTO ellle OAHOW KHIIOW Oymar Ha
MYTH MEXIy >KEIaHUSIMH MOJIb30BaTelieil M pealbHOM CHCTEMOil, ecin Obl OHU He
JaBaJId  psjJ  NPEUMYIISCTB mpu  paspaborke kadectBernnoro I10. Cpemu
MIPEIOCTABISIEMBIX MMM BO3MOXKHOCTEH B TIIEPBYIO O4YepeAb HYXXHO OTMETHUTh
BO3MOXXHOCTh aBTOMATH3AllMU BBHIMIOJIHEHUS PsAa CIOXKHBIX U TPYAOSMKHX 3a1ad
pa3paboTKH, HAPUMED, CIETYIOLINX.
e Oo0ecrieueHne Oosee BEICOKOTO Ka4eCTBA CHCTEMBI.
O ABTOMAaTHU3UpPOBaHHAS MPOBEPKA MOJHOTHI M HEIPOTHBOPECUYHBOCTH
Habopa  TpeOOBaHWI, TPOBEpKAa  BEBIIOJNHEHUS  HYXHBIX
MOJIb30BATENsIM  CBOMCTB  MpU  [OMOLUM  AHAJTUTHYECKOU
BepHu(UKaNU WK IPOBepKH Ha Moaemsax (model checking).

O ABTOMAaTH3MPOBaHHOE IOCTPOECHHE HaOOpa TECTOB, IPOBEPSIOIINX
pabory cucTeMbl B OOJBIIOM KOJHMYECTBE Pa3HOOOPA3HBIX
CUTYyaLH.

e  OOGecrieueHne Ooree BRICOKON TUHAMUKA pa3pabOTKH.
0 [Tenepamust THepBBIX BapHAHTOB MCXOAHOTO KOJA CHCTEMBI M3
(hopMaITbHBIX cIierI(UKAIN.
0 T'eHepauust MPOTOTUIOB, CUMYJALMS PaOOTHI CUCTEMBI AT Oosee
OBICTPOTO MOJTYIEHNUS OT3BIBOB IOJIH30BaTENEH 0 HEH.

AnHanutuyeckas
BepupuKanusa

Cumymsaus

Puc. 4. @opmanvhvle Modenu no360as10m a6MOMAMUIUPOEANb PEUICHUE
pAada 3aoay paspabomku I10.

W neanbHBIM pelieHHeM ObLIO OBl UCIIOJIb30BaTh OJHY U TY k€ (POPMAIbHYIO MOJIEIb
JUIS pEeLIeHUs] BCEX ITHX 3a/ad, Kak 3To u300paxeHo Ha Puc. 4. OnHako moka He
CYIIECTBYET NPAKTUYECKH NPUMEHHMBIX B IIMPOKHX IpenesiaX METOIOB, KOTOpbIE
MO3BOJISUIM OBl pelIaTh BCE IEpedHCICHHBIE 3aJadll Ha OCHOBE OJHOM MOJIEINH.
[TosTOMYy mpUXOIUTCS WCIIONB30BAaTh PpA3NIWYHbIe (HOPMATIM3MBI JUIS  PELICHUS
pa3HBIX 3aJa4, NPUMEHsSS YK€ HWMEIOIMecs 4YacTHble, HO 3aTO JOCTaTOYHO
3¢ (eKTUBHBIE METOIBL.

B CUJIy CKa3aHHOTI'0 BBILIC MPU IMPOBCIACHUUN @opManmauI/m Ha HBIHCIIHCM 3Tallc
Pa3BUTHS TEXHOJOTUI HYXKHO 3apaHee ONPEAEINTh Ty 3a1a4y, KOTOPYIO MBI CYMTaeM
Haubojee BaXHOW, M MHCIONB30BaTh (OpPMaNU3M, IIO3BOJSIONMK Hanbosee
3((eKTUBHO PEMINTh UIMEHHO 3Ty 33/1a9y.

e Jlna aBTOMarnyeckoll Bepu(UKAMM M TPOBEPKH Ha MOJEISIX ymoOHa
KOMOMHAIMs W3 pPacIIMPEHHOrO0 KOHEYHOIO aBTOMaTa, JaloIlero
JETAIN3UPOBAHHOE MPEACTABICHUE CHCTEMbI, M BPEMEHHBIX JIOTHK, B
KOTOPBIX 3aITMCHIBAIOTCS €€ a0CTPaKTHBIE CBOMCTBA.

e Jlnd T1OCTPOEHHS TECTOB  XOPOIIO  HCIIOJIb30BAaTh  KOHTPAKTHBIC
crienpUKaMyd KOMIIOHEHTOB CHCTEMbl M aBTOMAaTHBIE MOJEIH HX
TECTUPOBAHUSL.



e ]l reHepaluy KOJA Yallle BCEro MCIOJIB3YIOTCS CXEMBI CTPYKTYp JaHHBIX
WIM  KJIAcCOB  CHUCTEMBI U HCIOJHUMBIE MOAEIM B BHIE
B3aMMO/ECHCTBYIOIIMX aBTOMATOB MIIH IIPOLIECCOB.

e JIist IPOTOTHUIMPOBAHUS M CHUMYJISIIMU TaKKe XOPOILIO MOIXOIAT MOAEIH
Ha OCHOBE B3aMMOJCHCTBYIOIIMX aBTOMAaTOB WJIM MAIIUH C aOCTPaKTHBIM
COCTOSTHHEM.

B nmanprefimem Mbr paccmoTpuM npouecc FOREST, nameneHHblii Ha co3maHue
(hopMaITbHBIX MOJENel, KOTOphIe YAOOHO HCIIONB30BaTh JJISI aBTOMATH3MPOBAHHOM
pa3paboTKU TECTOB.

[Ipexne ueM nepelTH K OIMCAaHHIO 3TOr0 Mpoliecca, YMECTHO MIPOBECTH 0030 psina
CTaHAApTOB M METOJOB pabOThl C TpeOOBaHUSMH, YTOOBI BBIACIUTH OCHOBHBIC
3ajaun paboThl ¢ TpeboBaHMSAMH B pamkax paspaborku [IO m Ha mX OCHOBE
ONIPEJICTINTh HEOOXOAMMBIE JUIS TIOCTPOCHHS (OPMAIBHBIX MOJENEH BHIbBI
JeSITEIIEHOCTH.

2. 3adayu pabombi ¢ mpebogaHusiMu

}lncumnm/ma, nzyygaromiasgs MIpaKTUYCCKH MPUMEHUMBIE  MCTO/IbI paGOTI)I C
TPpeOOBAHUSIMH, UHIICEHEPUsL MPeDOBAHULL, SIBISIETCS OYSHb IINPOKOH U pa3HOPOIHOMH
00JIaCTBIO, BKJIIOYAIOIIEH pacCMOTPEHHE OIPOMHOIO MHOXKECTBAa BOIIPOCOB OT
CHHTAKCHCa JOKYMEHTOB, OMKCBIBAIOIINX TPEOOBAHHMS, IO Y4€Ta COLMOKYIIBTYPHBIX
0COOCHHOCTEH MOJIb30BATENEH MTPU POBEJICHUN CEMUHAPOB M COCTABICHUH CITHCKOB
BOMpocoB. [T0CKONbKY HaIIeil LEeNbi0 SBISIETCS BBIICICHUE BCEX OCHOBHBIX 3a1a4
paboThI ¢ TpeOOBaHUSIMH, OCTAHOBUMCS Ha paccMoTpenuu ctanaapToB IEEE 830 [1]
n IEEE 1233 [2], onpenemnsirormux HEOOXOIUMbIE XapaKTEPUCTUKH TPeOOBaHHUM,
pasmena CBoma 3HaHmd 1o mnporpammuHoi  umHxkeHepun (SWEBOK) [7],
nocesieHHoro pabore ¢ tpedoBanusimu. Crangapr SWEBOK mnosBuics He Tak
JIABHO U JIOCTATOYHO XOPOIIO OTPAXKAET TEKyIlee MOJI0KEHHE JIel B 3TOi 00acTu.

SWEBOK Brimenser B paboTe ¢ TpeOOBaHHAMH CIEAYIOIIME YEeThIpEe BHUAA
JIEATENLHOCTH.

e  Buidenenue mpebosanuii (requirements elicitation), HalelleHHOE Ha
BBISIBJICHHE BCEX BO3MOXKHBIX HMCTOYHHKOB TPeOOBaHMH W OrpaHWYCHUII Ha
paboTy CHCTEeMBI U M3BJIeUeHHE TPeOOBaHUH U3 ITUX UCTOYHHUKOB.

. Ananuz mpebosanuii (requirements analysis), IeTbI0 KOTOPOTO OOHAPYKEHHUE
U YCTPaHEHHE IPOTHBOPCYUI M HEOJHO3HAYHOCTEH B TPEOOBAaHUSIX, HX
YTOYHCHHUE U CHCTEMATU3AIIHS.

o Onucanue mpebosanuil (requirements specification). B pesymnprate 31O
eATENbHOCTH  TpeOOBaHMA  JODKHBI  OBITh  OQOpMIIEHBI B BHIE
CTPYKTYPHPOBAaHHOTO Habopa NOOKYMEHTOB M Mojenel, KOTOPBIA MOXKeT
CHCTEMaTHYECKH aHAJIU3UPOBATHCS, OLIEHUBATHCS C Pa3HBIX MO3ULUHA U B UTOTE
JIOJDKEH OBITh YTBEPXKIEH Kak ouunuanbHas (GopMmynupoBka TpeOOBaHHMH K
cucreme.

. Banuoayua mpebdosanuii (requirements validation), xotopas periaer 3anaqy
OIICHKH TOHSATHOCTH C(HOPMYJIHPOBAHHBIX TPEOOBAHUN M MX XapaKTEPHUCTHUK,
HEOOXOAUMBIX, YTOOBI pa3pabareiBath [10 Ha UX OCHOBE, B MEPBYIO OYEPEb,
HEMPOTHUBOPEUYUBOCTH U TOJNHOTHI, & TAKXKE COOTBETCTBUS KOPIIOPATHBHBIM
CTaHAapPTaM Ha TEXHHYECKYIO JOKYMEHTAIHIO.

Cranpaptel IEEE 830 u IEEE 1233 onuchBaloT Kak pa3 Te€ XapaKTEpPUCTHUKHU,
KOTOpBIE JOJDKHBI HMMETh TpeOOBaHWSA, YTOOBI MX MOXHO OBIIO C YCIEXOM
UCTIONB30BaTh M1 pa3paborku I1O, m KOTOpbIE NOIKHBI MPOBEPATHCS BO BPEMs
Banumanmu mo SWEBOK.

[epBhIit CTaHAAPT MEPEUUCISCT CIACAYIOIINE HEOOXOIMMBIC CBOMCTBA TPEOOBaHUM K
I10.

KoppekTHOoCTh, 107 KOTOPOH UMEETCs B BULLy aI€KBATHOCTD.

OIHO3HAYHOCTE.

[Tonnora.

HemnpoTruBopeunBOCTh UITH COTTIACOBAHHOCTb.

PamxupOBaHHOCTH 1O BAYKHOCTH JIS TIOJIH30BATEIICH M CTAOMIILHOCTH.
IIpoBepsieMocTs.

Y no6cTBO BHECEHUS N3MEHEHUI.

[IpocnexuBaemMoCTb.

Bropoit crannmapr, IEEE 1233 omnpenensier XapakTepUCTUKH TpeOOBaHHMN K Oosiee
Oo0IIMM  NPOrpaMMHO-alNapaTHBIM ~ CHUCTEMaM, BO MHOIOM IIOXOXHE Ha
MIEPEUYHCICHHBIE BBIIIE.

. XapaKkTepuCcTUKH Habopa TpeOOBaHUM B IEJIOM.
O VYHUKalIbHOCTH KaXIOT0 TpPeOOBaHUs, OTCYTCTBHE CMBICIOBBIX
MIEPECEUEHUH C IPYTUMH.
YeTkoe onUCcaHNE B3aMMOCBSI3CH.
ITonHoTa.
HempoTnBopeunBOCTh UM COTTIACOBAHHOCTD.
Yerkoe onmUcaHUE KOHTEKCTAa, B paKkaXx KOTOPOTO 3TH TpeOOBaHHS
HMEIOT CMBICIL.
Y 100cTBO BHECEHNS H3MEHEHMIA.
Tlonnepxka BapuaHTOB U BEPCHUI.
O Ilogxomsmuii [ BBIOpAHHBIX IeJIell ypPOBEHb JAETaIN3AIlH
(hopMyYITHPOBOK.

[olNelNele]

oo

. XapaKTEepUCTUKHU KKIOT0 OTAEIHHO TpeOOBaHNS.
O AOCTpakTHOCTb, OTCYTCTBHE H3JIWIIHAX OTPAaHHYCHUH Ha
peanu3aruo.
0 OJHO3HAYHOCTb.
0 IIpocnexuBaemMocCTb.
0 IIposepsieMocCTb.

CucteMaTu3upoBaB U yTOYHHMB CBOWCTBAa TpPeOOBaHMM, MPENCTABICHHbIE B OOOHMX
CTaHJapTaX, MOXXHO mepedopMyTUpOBaTh UX CIEAYIONIMM 00pa3oM.
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e  (CaoiicTBa, KacaroNMecs CBsI3U TPEOOBAHUH C MTPEIMETHOMH 001aCThIO.

(0]

Aoexeamnocmo — COOTBETCTBHE c(hopMyITHPOBAHHBIX
TpeOOBaHMIT BCEM acHeKTaM MOTpeOHOCTeH W OXKUAAHHHA
nosb3oBareneil (Tex, KT0 HEeloCpelCTBEHHO OyJeT peliaTh CBOU
3aJauyl C IMOMOIIBIO CO3/1aBaEMOH CHCTEMBI), a TaKXKe WHTepecam
BCEX OCTAIBHBIX 3aMHTEPECOBAHHBIX JMI (T€X, YbH HHTEPECHI
TONBKO 3aTParuBalOTCA €€ paboToOl — KOHTPOIHPYIOUINE H
OOIIeCTBEHHBIE  OpTaHM3AIUH, mapTHEPl W KJIIMEHTHI
opraHu3anuu-3aKka3urka u mp.).
MsI TpakTyeM aJeKBaTHOCTb B CaMOM IIMPOKOM CMBICIE, IIHNpE,
4eM OHa MOHMMAETCsl B YKa3aHHBIX CTaHAApTaX, Kak BCECTOPOHHEE
COOTBETCTBHE C(HOPMYITHUPOBAHHEIX TPEOOBAaHHNA TOMY, YTO
JIEUCTBUTENILHO XOYETCSI HMMETh B CO3JaBaeMoil cucreme. B 310
MOHATHE BXOAUT KaK OObIUHAs aJeKBATHOCTh — COOTBETCTBHE
(hopMyTHPOBOK TPEOOBAHUI HyXIIaM I0JIb30BaTENICH — TaK U Psijl
JPYTUX CBOMCTB, 4aCTO pacCMaTPUBAEMBIX B CTaHIAPTaX OTJACIBHO
OT aIeKBaTHOCTH, HAIIpUMED, CIETYIOIIUX.

Yerkoe ompeneneHne KOHTEKCTa HCIOJIb30BAHUS CHCTEMBI

u obnacTu JeicTBUS CPOPMYIMPOBAHHBIX OIPAaHUYEHHN U

MIpaBUIL.

IIpaBunsHO BBIOpaHHBIN YPOBEHb abcTpakunmy,

MO3BOJISIIOIIMN  ONpPENENIUTh pEealbHble HYXAbl M HE

(MKCHPOBaTh BOZMOXHBIE AETAIH NPOEKTHBIX PEIICHHH.

Yder TPUOPUTETHOCTH PA3IMYHBIX TpeOOBaHWNA s

10JIb30BATENEH.

VYyer BeposATHOCTEH BO3HUKHOBEHHUS] HM3MEHEHUH B

TpeOOBaHUSAX.

Buemmnas momHOTa  TpeboBaHMA, T.e. y4eT  BCeX

MOTPEOHOCTEH M BCEX WHTEPECOB, KOTOpPbIE OBLIO PELICHO

paccMaTpuBaTh.

BeiiesnieHne cBsizell ¥ 3aBUCUMOCTEH MEKIY TPEOOBAHUSIMU,

OCHOBaHHBIX Ha CBOMCTBax IpeaMeTHOi obacTy.

e  (CgoiicTBa npencTaBieHs TpeOOBaHUI caMux 1o ceOe (BHYTPEHHUE).

(0]

Oono3naunocms — OAWHAKOBOCTh TOHHMAHUS (hOPMYITHPOBOK
TpeOOBaHWI HKCIEPTaMH B COOTBETCTBYIOIIEH IpEIMETHOM
obuactu.

Ilonnoma (BHYTpEeHHss) — OXBAaue€HHOCTh B  OMNHCAHUU
TpeOOBaHUI BCEX ACICKTOB W CHUTYAIlHid, BO3MOXKHBIX B paMKax
OITMCAaHHOTO KOHTEKCTa pabOThI CHCTEMBI.

Henpomueopeuusocmvs  —  COINIACOBAHHOCTb  ONMCAHUIA
TpeOOBaHUI Ipyr ¢ [APYroM, OTCYTCTBHE MPOTHBOPEUHHA U
PacXOXAECHUNA MEXIY HUMH.

Munumanbhocms — HEBBHIBOOUMOCTh OTHHX TpeOOBaHWN W3
IpyTUX Ha OCHOBEe (OpMaNbHOW  JIOTMKH, OIHOKpaTHAas
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(hOopMYIHPOBKA KaXKIOTO HYKHOTO OIPAaHMYCHUS M OTCYTCTBHUEC
CMBICJIOBBIX MIEPECEUEHHUI MEX/Ty Pa3HbIMHU TPEOOBAHUSIMH.

0 Cucmemamuunocms — TIPEJCTABICHUE B BHJIE CHCTEMBI C YETKO
BBIJICIICHHBIMU aTpuOyTaMu (MACHTH(PHUKATOpAMH, IPUOPUTETAMH,
W3MEHYMBOCTBIO, PHUCKAMH W T1p.) W SCHBIM OIIHMCAaHHEM
B3aMMOCBSI3€H U 3aBUCHMOCTEH MEX1y HUMHU.

e (CpoiicTBa, KacawImuecs WCIONB30BaHUs TpeOOBaHWK B  mporiecce
pa3paboTku (BHEIIHUE).

0 Ilposepsaemocmp — BO3MOXKHOCTH TSI YEJIOBEKA, 00IaarOLIEro
OTpe/ieJICHHBIMU HaBBIKAMH, OJJHO3HAYHO YCTaHOBUTH B KaXJOH
3aTparuBaeMoil TPeOOBAaHWEM CHUTYalWH, BBIOJHEHO OHO WM
HapYILEHO.

0 Ilpocnescusaemocmys — BO3MOKHOCTb YCTaHOBICHUS CBA3EH
MEXIy TpeOOBaHUSIMHU U HUX HCTOYHMKAM, C OJHOH CTOPOHEI, a
TaKKe C pas3/ieslaMy U 3JIEeMEHTaMH BO3HHMKAIOIINX NPHU pa3padboTke
TEKCTOB IIPOTPaMM, JOKYMEHTOB ¥ MOJIEJIEH, C APYTOH CTOPOHBI.

O Moouguyupyemocms  —  BO3MOXKHOCTH  yIOOHOTO U
3¢ QEKTUBHOrO BHECEHHS HW3MEHEHMH B C(HOPMYJIUPOBAaHHbIE
TpeOOBaHUS B XOJe Iporecca pa3paboTKH, BKIFOYAS MOIACPKKY
pa3UuHBIX MX BEpCUil U KOH(UTypauuii, a Takxe yIpaBieHHE
3arpocamMy Ha U3MEHEHHSI.

WneanpHbrii mporecc paboThl ¢ TpeOOBaHHAMHU JOJDKEH O0ECIeYnBaTh BCE HX
HeoOXxoauMble cBo¥McTBA. COOTBETCTBEHHO, B €ro COCTaB JOJDKHBI BXOJUTH
JeSTeTFHOCTH, HalleJICHHBIC Ha MX O0ecliedeHre. 3a1aun, penraeMble B X0e KaKIoi
JEeSTETFHOCTH, TOJDKHBI OBITh YETKO ONPENENICHBl M OTHCNIEHBI OT 3aJad IPYTHX
NeITEILHOCTEM.

Hwxe mpezictaBieHO ONMUCAHUE ACATEIBHOCTEH TAKOTO MPOLEcca, KAK OHO BHIUTCS
aBropaMm. Ilo cpaBaenmio co SWEBOK B Hem Ooinbllle BHUMaHHSA yIEIEHO
pasrpaHUYCHHIO PA3HBIX 33724 paOOTHI C TPEOOBAHUSIMH.

e Buvioenenue mpebosanuii (requirements elicitation).
Ota NeaTeNbHOCTh HallelieHa Ha BBISBJICHUE MOJHOTO CIHCKa TPeOOBaHUM,
UX W3BJICYCHHE M3 BCEX JOCTYIHBIX UCTOYHUKOB. OHA COCTOMT W3 Tpex
0oJiee MEITKUX JACATSIbHOCTEIH.

O Onpedenenue ucmoyHukoe mpebosanuii. B ero xome
BBISIBJISIFOTCSI BCE 3aMHTEPECOBaHHBIC JIMIIA, JOKYMEHTBI, SKCIIEPTHI,
CYIIECTBYIOIINE CUCTEMBI, KOTOPBIC MOTYT CIYXKHTh HCTOYHHKAMU
wH(GOPMAIIMU TSI COCTABJICHUS TPEOOBaHUHM K paccMaTpHBaeMOM
CHUCTEME, a TAKKE NCTOYHUKAMU OTPAHUYCHUH Ha ee padoTy.

O H3eneuenue mpebosanuii. — monydenue  (HOPMYITUPOBOK
TpeOOBaHWI M OrpaHHYeHWA U3 Oecell C OJKCHEpTaMH WIIH
3aMHTEPECOBAHHBIMU  JIMIIAMH, HaONIoJeHHeM 3a  paboToi
nojib3oBareneil,  aHanmuM3a  JOKyMEHTOB,  OTpacieBbIX U
KOPIIOPATUBHBIX CTAHIAPTOB, PEUH)XKMHHUPUHIA CYILIECTBYHOLIUX
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CHCTEM M aHalIM3a MHTEP(EHCOB CUCTEM, C KOTOPBIMH TPHIETCS
B3aUMOJICHICTBOBATb, U T.1.

0 Co2nacoéanue mpedosanuilt — paspelieHre IPOTUBOPEUHUN U
HECOITIACOBAHHOCTH MEXIy TpeOOBaHMAMHM, IOJTYYCHHBIMH H3
pPa3HBIX HCTOYHMKOB. IIpoBOAMTCS Ha OCHOBE AaKTHBHOIO
BBIICHEHHS NPUYMH 3THX NPOTUBOPEUMH, OBITH MOXeET, Ooiee
FJ'Iy6OKI/lX OFpaHH‘leHHﬁ, BUAWMBIX Pa3sHbIMH YYaCTHHUKaMH I10-
pasHOMy, @  TaKKe  OIpEAEJCHUS  NPUEMIIEMBIX IS
3aWHTEPECOBAHHBIX JIUI KOMIPOMHUCCOB. MOXET BBIOIHSATHCS
OpU TOMOLIM IPSMOTO COMOCTABICHMS PA3HBIX TOYEK 3PEHHS,
COBMECTHBIX CEMHUHAPOB, ONPEIEICHHs IPUOPUTETOB U TIP.

Cucmemamu3sayus mpedosanuii (requirements analysis).

Hempro 3TOH OESATENBHOCTH SBISCTCS TMOCTPOCHHE IIEJIOCTHOTO Habopa,
BKJIIOYAIOIIETO BCE BBIIENCHHBIE TPEOOBAaHUS, OIpEICIEHHE BCEX
CYILIECTBEHHBIX B3aMMOOTHOILLEHUN U CBA3EU Mexay HUMHU. Takas cucrema
TpeOOBaHUI HEOOXomuMa JUIsl PEIICHUS MPAKTUYCCKH BCEX CBS3aHHBIX C
HUMH 337124 pazpadoTku I10.

B xome cucremaTtMzalMu TPUXOAMTCS IOCTOSIHHO 0Opamarbes K
ACTOYHHKAM TpeOOBaHWI 3a TPOSCHEHWEM OTHCIBHBIX  BOIPOCOB,
pa3perIeHneM MPOTUBOPEUHil U T.11.

B memom, 3Ta [eATENFHOCTH COOTBETCTBYET aHAIHM3y TpeOOBaHHWU 110
SWEBOK, onHako TepMHUH «aHalM3» HMEET CIHIIKOM OOJIBIIYIO
CMBICIIOBYIO ~ Harpy3Ky, B  4YacTHOCTH, MOXET O3Ha4yaTb  Kak
CUCTEMATH3allMl0, TaK H OIEHKY CBOWCTB TpeOOBaHUN WM WX
COTJIACOBAaHWE, MOSTOMY MBI PEIIMIM HCIOJNB30BaTh TEPMHUH, Hambolee
XOPOIIIO OTPAXKAIOIIUI OCHOBHYIO PeIIaeMylo B X0/I€ JAHHOW AESATEIbHOCTH
3amaay.

Onucanue mpebosanuii (requirements specification).

B pesynbraTte 3TOH IESATENBHOCTH MOSIBISAIOTCS Pa3/INUHbIC MPEACTABICHUS
TpeOoBaHUII B BHJIE IOKYMEHTOB WJIM MOJEIEH, NpeIHa3HAuYeHHbIEC OIS
pelleHns] ONpeNeNieHHBIX 3aJad B paMkKax paboThl ¢ TpeOOBaHHSAMHU W
paspabotku 10 BooOIIE.

Yacto st peumieHus OTHAENBHOM 3aJauydl  HYXXHO YMEThb CTPOMTH
CreluaibHOe, YAOOHOE WMEHHO JJsi €€ pEUICHUs MpPeACTaBICHUE
TpeGoBaHUM.

Onucanne TpeOoBaHWI B wujcalle CTPOMTCSI HAa OCHOBE CHCTEMBI,
MOJIyYEHHON B pe3yJibTaTe NMpeAplaylieil aestenbHocTU. Ha mpaktuke ke
HX TSDKENIO OTIMYUTH JPYr OT Jpyra — B XOJ€ CHCTEMaTH3allMu BCerna
CO3/J1aeTCsI OJTHO MJIM HECKOJIBKO IPEJICTaBIEHIH TpeOOBaHHH.

Banuoayusa mpebdosanuii (requirements validation).

Ota [IesITeNbHOCTh HANpaBlIeHA HA MPOBEPKY aJIEeKBATHOCTH TPeOOBaHUI B
LITHPOKOM CMBICIIE.

B ec xome, Kak M B XOJ¢ BBIACICHUS TPEOOBAHHI, MPOUCXOIUT
B3aMMOJICHCTBHE C BHCIIHHM MHPOM — HCTOYHMKAMH TPEOOBAHHIA, B TOM
YHCJIC 3aMHTEPECOBAHHBIMU JIUIIAMHU.
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BrisiBiIeHHBIE B X0/1€ BAIMIAIIMN HEaJleKBaTHbIE TPEOOBaHMUS JIOJKHBI OBITh
YTOYHEHbl MJIM MWCHpaBJICHBI B XOA€ JONOJHUTEIBHBIX paboT 110
CHCTEeMaTH3aLHH.

OOBIMHO  TepMUH  «BaTUAANUS»  YmoTpeOnsercs Ui  Ha3BaHUS
JIESTENbHOCTH, CBSI3aHHOM MMEHHO C MPOBEPKON BHELIHEN NPABUIBHOCTH,
aJIeKBaTHOCTH  YEro-TO:  JIOKYMEHTOB,  TNPOTPAMMHBIX  pEIICHHUH,
MIPOrpaMMHO-aNNapaTHeIX ~ cucreM. Jas  HpoBEpKM  BHYTpEHHEH
KOPPEKTHOCTH — OJHO3HAYHOCTH, HENPOTHBOPEYMBOCTH W TMp. —
UCIIONIB3YETCS. TEPMUH «BEpHU(PUKAIA». DT ABE AESTEIbHOCTH, HECMOTPS
Ha, Ka3aJ0Cch ObI, OOIIYIO 3a7auyy — MPOBEPKY YEro-To, — OYCHb CHIIBHO
OTJIMYAIOTCS 110 TEXHUKAM UX BBIIOJHEHHMs. FcXo/s U3 3TUX cO00pakeHHH,
MBI paznenuiy Bauaanuio Tpedosannii no SWEBOK Ha ux Banupanmio B
YKa3aHHOM BBIILIE CMBICIIE U BepH(UKAIHIO.
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e N
Brigenenue
TpeOoBaHU
N\ Y,
)
\ 4
e N
Cucremarusanus
TpeboBaHUi
\ )
Bammpanus Bepuduxarnmst
TpeOoBaHUH TpeboBaHui
V
Omnucanue
TpeOOBaHUI

\ 4

OobecrieueHre BHEITHUX
CBOMCTB TpeOOBaHMI

Puc. 5. Cxema nomokog danmuwix 6 udeanoHom memoode pabomoi ¢
mpebosanusMiL.

Bepudghuxayua mpebosanuit (requirements verification).

Lenp 3T0# NEeATENFHOCTH — TPOBEPKA MEPEUUCICHHBIX BBIIIE BHYTPEHHUX
CBOMCTB Habopa TpeOOBaHMI, T.e. €ro OJHO3HAYHOCTH, IIOJHOTHI,
HEMPOTHBOPEUYNBOCTH, MUHUMAILHOCTH ¥ CHCTEMATHYHOCTH.

Haiinennsle neekTsl MOIDKHBI OBITH YCTPAHEHHI C IOMOIIBI0 PadoOT IO
CHCTEMATH3AIHH.

Ouenp yacto BepuHUKALUS TPOBOIUTCS YXKE MPHU CUCTEMATH3ALUH



TpeOOBaHUIl — TSIKEIO CBECTH TPEOOBAHMS B €MHYIO CHCTEMY, €CIH OHH
JIBYCMBICTICHHBI WIJIM paccoriacoBanbl. OpHAaKo OBIBaCT HEOOXOIUMO
MPOBOIUTh W  OTHCIHBHYIO  TPOBEPKY TOro, 49Tto  TpeOOBaHUS
c(hopMyIHPOBaHBI AKKYPATHO.

e QOobecneueHue 6HeWHUX CBOlicmE mpedoeanuil (requirements usability
assurance).
OTa J[eATeNbHOCTh CIY)KHT A OOECIeYeHHs TpPeX BHEUIHHX CBOWCTB
TpeGoBaHUH.
Ha mpakTtuke Gonpmas 4acte paboT, HEOOXOAMUMBIX ISl PEIICHHS DTHX
3a/1a4 BBIMOJIHACTCS B MPOIIECCE CUCTEMATH3AIMK TPESOOBAHMIA.

0 Obecneuenue npocieixcusaemMocmu — ONPENEISET POLETYPbI
NpOCJIeXKUBaHU TPEOOBaHUI B IOKYMEHTaX, MOAENAX M KOJE,
BEIpAa0aThIBAEMBIX TIpU co3laHUHM cucTeMbl. OCHOBaHO, dYarie
BCET0, Ha BBIJICJICHUU DJIEMCHTAPHBIX TPEOOBAaHUM M IMPUCBOCHUH
UM UICHTH()HUKATOPOB.

O Obecneuenue npogepaemocmu — BKIIOYACT YCTAHOBIICHHE
BO3MOKHOCTH TIPOBEPKH TPeOOBAHUH W Pa3padOTKy MPOIEAyp UX
MIPOBEPKH, KOTOPHIE MOTYT OBITh IPEICTABIICHB! KaK BEHIIOJHEHHE
TECTOB, MPOBEICHHE HWHCIECKIMHA, MpOBeacHHE (HOpMAIbHOM
BepudHKaluKu yactu TpedoBanuii u rp. HyxHo Takxke onpenesnsTh

KpUTEPUH MOJIHOTBI IIPOBOAMMBIX IIPOBEPOK, 4TOOBI
BBIIIOJHSAIOIUE UX U PYKOBOJUTENIU IIPOEKTa YETKO OCO3HABAJH,
YTO MMEHHO IPOBEPEHO, & YTO €IIE HET — B DTOM IUIAHE 3Ta

JIeSITEJIbHOCTD OIMPAETCsI Ha MPOCIIEKMBAEMOCTb TPEOOBaHHH.

O Qodecneuenue moougpuyupyemocmu. Onpenenser MNpoLeayphl
BHECEHMs MW3MEHEHHH B TpeOOBaHMS, HMX COIVIACOBAHMSI U
YTBEPIKACHHS, & TaKKe MpPOLEAYpPhl ONPEICICHUsI BEPCH H
KoHpuUryparmii  Habopa  TpeOoBanmil. OCHOBBIBaeTCsS  Ha
CHUCTEMATHYHOCTU TPEOOBAHHI U UX MPOCIICKUBACMOCTH, HATHIUU
YHHUKaJIbHBIX WICHTU(HKATOPOB M BHECEHHU BCEX JOKYMEHTOB,
COJIepKaIllMX pa3IMuHble MpEACTaBICHUS TpeOOBaHUII B cpeny
KOH(HUTYypallMOHHOTO YIIPaBICHUSI.

Ha Puc.5 mnokazaHa cxema oOMeHa HWH(pOpMalMeil MEXAY [IesITENbHOCTIMHU
MpeACcTaBIeHHOro Tpouecca. [lockonpKy 3Ta cxema moxoka Ha OykBy ‘@’, Oyzem
Ha3bIBaTh €ro D-npoyeccom.

2.1. AHanu3 psipa meToaoB paboTbl C Tpe6oBaHUAMMU

ITocmoTpuM, Kak BbIAEIEHHbIE 331241 paOOThI ¢ TPEOOBAHUIMH PEIIAIOTCA B paMKax
psizia IUPOKO UCIOIb3yeMbIX MeTO10B pa3padotku I10. B kauecTBe Takux METOmOB
paccMoTpuM YHU(QHUUIUPOBaHHBIH Tpouecc paspaborku Rational (RUP), meron,
Jexalnmidi B OCHOBE HMHCTPyMEHTa yrpasieHus Tpedoanusimu DOORS, meron
pabotsl ¢ TtpeboBanusimu CORE, mertox paspaborku RAISE u wmeronmosorus
HeueTkux cucreM (Soft System Methodology, SSM). Ot mMeronsl BbIOpaHBI A
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aHalin3a, MOCKOJIbKY OHHU AOCTATOYHO CHUJIBHO OTJIMYANOTCA I10 0a30BBEIM UuacaM u
HCIIOJIb3yEMbIM B HUX TCXHUKAM.
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Yuuguyuposannuiii npoyecc paspabomku Rational (RUP) [8,9] saBmsercs
OHUM U3 CaMbIX IIUPOKO HCIIONB3YEMBIX MOJHOMACIITAOHBIX IMPOIIECCOB
paspabotku I10.

On paspaboran B Rational Software, cTaBmieii BHIOCICACTBUH
nonpasneneHreM IBM, Ha ocHoBe Mozenu mnpomecca paspaborku I10,
IepBOHAYANBHO co3maHHOU AiiBapom Jlxxexkobconom (Ivar Jackobson) B
xomnannu Ericsson B koHIle 70-x romoB XX Beka, a 3aTeM pa3BUTON UM ke
B IMoJiHOMaclITabHBIN mpoliecc pa3pabotku moj Ha3Banuem Objectory B
KoH1e 80-x.

Bazosas unes RUP cocrout B TOM, uTo mporece pa3padotku 10 momkeH
ObITh mpHcnocoOsieH K 3¢ dexkTBHONW paboTe B MOCTOSHHO MEHSIOIIEMCS
OKpyXeHHH U mpom3BonuTh I10, pemraromiee mpoOiIeMbl TOJIB30BATENEH,
Jake €eCcIM OHH MEHSUINCh B Xoae paspabotku. J[locturate 3TOTO
MpeiaraeTcsi 3a CYeT OTCICKUBAHMSA IMPOUCXOMAIINX W3MEHEHHH M HX
NOCTENIEHHOI'0  BKJIIOYEHHS B KOHTEKCT pa3pabOTKH C  [OMOIIBIO
CJI/IYFOLIIX OCHOBHBIX TEXHHK.

O Bce nmestensHOCTH umepamusHsl — OHHU PELIAIOT IIOCTABJICHHBIC
3a7laud He cpasy, a IIOCTENEHHO, B HECKOJbKO uTepauuil. Ilpu
9TOM BO3HUKAET BO3MOXXHOCTh Y4ECTh U3MEHEHUsI B OKPYKEHUH U
B IIOHUMAHMU 3134, TPOUCXOIAIINE BO BPeMs pa3pabOTKH.

0 OcHOBOI1 pa3pabaThiBa€MOil CHCTEMBI, CTEpPIKHEM, Ha KOTOPBIH
HAHM3BIBAIOTCS €€ M0JIBEP)KEHHbIE YaCTHIM N3MEHEHHSM 3JIEMEHTHI
W KOTOPBIH TII03BOJISIET €H, HECMOTpST Ha OTH H3MEHEHUs,
COXpaHSTh LEJIOCTHOCTS, sBJIseTCS apxumekmypa I10.

O TexHuko#l omucaHusl TPeOOBAaHWUH, MOCTATOYHO YJOOHOH, YTOOBI
(uKkcHpoBaTh BCE TPOUCXOMSIINEC W3MEHEHHS, CUHUTAIOTCA
sapuanmsl ucnonv3osanus. Kaxnplii BapuaHT WCIIOIB30BaHUS
3amaeT HabOp CIICHApHeB B3aUMOJCWCTBUS CHCTEMBI C €€
OKpY>KEHHEM, TpeIHA3HAUYEHHBIX IS PEUICHHS KaKOW-TO OJHOM
3aJ1a4M, Ba)KHOM IS IOJIL30BaTEIICH.

0 [IIpaktmueckn Bce Oollee YaCTHBIC TEXHHKH, WCIOJIB3yEeMBIE B
mporiecce  pa3pabotku  [1O, cBsA3aHBl € cO3JaHHEM W
WCTIONB30BaHUEM MoOOeiell PAa3TUYHBIX AacleKTOB CO3aBaeMOM
CHCTEMHEI. MOJICJ'II/I HCIOJIB3YIOTCA IJid TOro, I-IT06I)I OLICHUBATH
MOCJIEACTBUS  INpeJUlaraeMblX  PElICHUH ¥ BO3HUKAIOIIUX
W3MEHEHHH M CBSI3aHHBIE C HUMH PHCKH JI0 BOIUIOLICHUS 3THX
pelieHnid W TPHUHATHS HW3MEHCHWH B IIONHOM oO0BeMe. JTo
MTO3BOJISICT 3HAYUTEIBHO CHU3UTH 3aTpaThl Ha BHIOOp peIIeHUS,
YIOBIETBOPSIOMIETO HY)KIBI IIOJB30BaTeNiell B MaKCHMaIbHOM
CTETIeHH.

Memoo DOORS nexur B OCHOBE HCIONb30BAaHHS HHCTPYMEHTA
ynpasienust TpedoBanusimu DOORS [10,11] — nuHamMu4eckoil 00beKTHO-
OpPUEHTHUPOBAHHOH CUCTEeMBI ynpasienus Tpeboannsmu (Dynamic Object-



Oriented Requirements System).

OTOT MeToA BMECTE€ C caMHM HHCTPYMEHTOM Obul co3faH Puuapmom
Crusencom (Richard Stevens) B 80-x romax XX Beka Ha OCHOBE OIbITa
pabotsl B EBpormeiickom kocMuueckoMm areHTcTBe. s pacrnpoctpaHeHus
9TOr0 HHCTPYMEHTa OH OCHOBaJl KoMmaHuio QSS, BmociencTBuu
npuobperennyto Telelogic.

B ocHOBe 3TOro MeToza JEKHUT MPEACTaBICHHE O TOM, YTO TPeOOBaHHS K
CJIOKHOM CHCTEME OUYCHb CII0XKHBI, CHIIBHO B3aUMOCBSI3aHbl, PA3HOPOJHBI U
B CBOEM HMCXOJHOM BUAC HC MOI'YT 6])ITI) HCIIOJIb30BAaHbl AJIA pa3pa60T1<I/1.
YroObl CTaTh €€ YacThi0, OHH JOJDKHBI OBITh IOJBEPIHYTHI MOITAITHOMY
YTOYHEHUIO, MPOBOAMMOMY HECKOJIBKO pa3, a Takke (OpMYJIHpOBAaTHCS
COBMECTHO C TMpaBWjIaMH HX TMpoBepkd. Ilpm s5TOM KpaifHEe BaXHO
COXPaHUTh BCIO HCTOPHIO TIPOBEACHHBIX YTOYHEHHH M IIOCTPOCHHBIX
TECTOB, SBHO  3a(UKCHPOBATh BCE NPHUBJIEKAaEMble Ui 3TOTO
JIOTIOJTHUTEJIbHBIE CBOWCTBA M OTPAaHMYECHUS] OKPY)KEHHUs, YTOOBI OBITH B
COCTOSIHMU aHAJIM3HUPOBATH BJIUAHUEC OTHACIbHBIX uonymeﬂnﬁ, BO3MOXHBIX
W3MEHEHUH TpeOOBaHWI M TMOKpBHITHE TpeOOBaHWH B Xoie pa3paboTKu U
BepH(HUKALINN CHCTEMEI.

OcHoBHO# TexHUKOH, ucmonszyemoit B DOORS, sBisiercst mpencraBieHue
TpeOOBaHMII B BHAE CTPYKTYpPUPOBAaHHOIO Habopa TEKCTOBBIX U
rpad)M4ecKux JOKYMEHTOB, MOJEICH H JPYTUX OOBEKTOB, HMEOIIHX
paciupsieMblii Ha0Op aTpHUOYTOB M CBS3aHHBIX PA3MECUCHHBIMU CBSI3SIMH.
Bonpimas yacts paboT ¢ TpeOOBaHUSIMU BBIIIOJIHSACTCS C TOMOLIBIO aHAIN3a
1 MOIM(HKAIINN 3TUX aTPUOYTOB U CBSI3CH.

Memoo pabomvr ¢ mpebosanuasmu CORE (ynpaBiseMoe OIHCaHHE
tpeboBanuii, Controlled Requirements Expression) [12,13] Obu1 pa3padoran
B koHue 70-x romoB XX Beka B OJHOW M3 KOMITAHHMH, BBITIOJHSIBIINX
NPOEKTHBIE PabOThI JJIsi BpUTaHCKOrO a’pPOKOCMUYECKOr0 areHTCTBa. JTO
OJVH M3 TEPBBIX METOJOB, IpEeIHAa3HAYEHHBIX HMMEHHO IJisi paboThl C
TpeOOBaHMSIMH B paMKax pa3pabOTKH CIOXKHBIX CHCTEM.

OcHoOBHas €ro ujaes — HeoOXOJUMOCTh YUeTa Pa3IMuHbIX TOUYEK 3pPCHHUS Ha
cucteMy Tmpu paboTe C TpeOOBAaHMAMH M TIPHUBJICUCHUS CIIELMAIbHBIX
TEXHUK JUId UX corylacoBaHus. CHauana Bce TOUKH 3pEHUs pa3leaioTcs Ha
JBa OOJBLIMX KJlacca: TOYKa 3pPEHUsl JIIOJeH, CBSI3aHHBIX C Pa3pabOTKOH,
pa3sBUTHEM U IOANEPKKOH pabOTOCIIOCOOHOCTH CHCTEMBI, M TOUYKa 3PEHHUS
BCE OCT&IBHBIX JIIOAEH, 3aTparuBacMbIX CHCTEMOW. OTO pasaeneHue
TI03BOJISIET PACCMATPUBATh MIPOOIEMBI, KOTOPBIE CHCTEMA PEIacT, OTAEIBHO
OT HCHOJIb3YEMBIX €10 CIIOCOOOB UX PEIICHUSI.

Texnuku, ucnons3yemsle B pamkax CORE, ocHOBaHBI Ha HepapXxuyecKoi
JIEKOMITO3ULIMN MHTep(deiicoB U (DYHKUUH CHCTEMBI C OJHOBPEMEHHBIM
MIPOCTICKMBAHUEM TOTO, KaK 3TH (YHKIHHU 33JCHCTBYIOTCS B Pa3IMYHBIX
CIICHAPHSX €€ PaOOTHI (cucmeMHbiXx Mpan3aKyusx).

Memodonocuss  newemxux  cucmem  (Soft System  Methodology,
SSM) [14,15,16] sBusleTcs  METONOM  aHaliM3a HEYCTKHX  3aj]ad,
HCTIOTB3yeMOM Kak Il paboThl ¢ TPeOOBAHWSAMH K CIIOKHBIM CHCTEMaM,
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TaK ¥ Ul aHau3a UX (QYHKUHMOHUPOBAHMS WM YIPABICHUS U3MEHEHHSIMH
B paMKax Takoi cucrembl. OHa Obuta co3mana [Iurepom Yeknanmom (Peter
Checkland) u bpaiinom Buibconom (Brian Wilson) ¢ komneramu Ha
(axyspTeTe CUCTEMHON MH)XEHEpHH yHHBepcuTeTa JlaHkacTepa Ha OCHOBE
OIbITa COBMECTHBIX pabor c British Aircraft B konme 70-x rozos,
y4acTBOBaBILEH, B YACTHOCTH, B cO3/1aHuu camoseTta Konkopa.

OcHoBoit SSM sBNsieTCS TIPEACTABICHAE O HATMYUN HeYemKux cucmem —
CHCTEM, TPAaHMLIBI, 33241 M CaMO CYLIECTBOBAHHE KOTOPBIX CYIIECTBEHHO
3aBUCAT OT HaOmoxatens. Hanpumep, OONBIIMHCTBO COIMAIBHBIX CHUCTEM
HEYeTKH — UX TpaHUIbl W pellaeMble UMM 3aJaud He OIpeleICHbI
OJHO3HAYHO M BHIATCS II0-Pa3HOMY C pPa3HBIX TO4YeK 3peHus. Takue
CHUCTeMBI He HUMeEIOT yemikux 3adau (hard problems), KOTOpBIE MOXKHO
OJIHO3HAYHO C(OPMYIUPOBATh M JUI KOTOPBIX MMEFOTCSI YETKHE KPHTECPHU
TOTO, IOJly4eHO MX pEIleHHe WIM HeT. BMecTo 3Toro B HUX BO3HHKAIOT
npobnemuvie cumyayuu, KOTOPbIE XapaKTepPU3yTCsl MHOKECTBEHHOCTBIO U
HEO/IHO3HAYHOCTHIO ITPO0IIEM, MHOXXECTBEHHOCTHIO BO3MOXKHBIX BBIXOJIOB U
OTCYTCTBHEM SICHOTO TIPEJICTABIEHHS O BO3MOKHOM PELICHUH.

TeXHUKH, HCIONb3yeMBble IS aHAIM3a HEYETKHX CHCTEM, OCHOBAHBI Ha
NOCTPOCHHM  CYOBCKTHBHOW  IIGIOCTHOM  KapTHHBI ~ CHTyallMH  C
oTpenieieHneM KOH(QIMKTYIOIIWX MHTEPEcoB U Ieneil. B nanpHeiimem 310
OIMCAaHNE CUTYalluH HCIOJIB3YeTCs Uil (POPMYJIMPOBKH Pa3MuHBIX TOYEK
3pEHUs] U COOTBETCTBYIOIUX WM KPUTEPHEB a/IEKBATHOCTH CO3/1aBAEMBIX
PpeLIeHUA.

Memoo paspabomrku RAISE (ctporuéi moaxol K MPOMBIIUICHHON
nporpaMMHOW uHKeHepuH, Rigorous Approach to Industrial Software
Engineering) [17,18]. Oto mnomHocThIO (hOpPMANBHBII METOJ pa3pabOTKH
I1O, co3nannslil B pamkax eBponerickoro mpoekra ESPRIT I B konne 80-x
rogoB XX Beka JUIS MCHOJNB30BaHUS B HHIYCTPUAIBHBIX IpPOEKTax. Y
nctokoB ero crosut aiinec bropuep (Dines Bjoerner) u Kpuc xopmx
(Cris George). OH mmeer MHOTO OOIIET0 C APYrUMH (OPMATBHBIMHU
Metogamu pazpaborkm [1O0 — Z[19], VDM [20], B[21] — wu
paccMaTpuBaeTCs 3/1€Ch KaK UX IIPEACTABUTENb.

OcnoBHas unes meroga RAISE — HeoO0XoauMoCTh OTHON (hopMamu3aiun
TpeOOBaHUIl U1 BO3MOXHOCTH HX aJE€KBAaTHOTO BKIIOUCHUS B IIPOIIECC
paspabotku. baszoBeiMu Texuukamu RAISE sBnstoTcs ompenencHue
(hopMalTbHBIX KOHTPAKTOB KOMITOHEHTOB paspabaTeiBacmoro IO wu wmx
NOIIaroBoe yTOYHeHWe npu paspaborke. [Ipu ostoM  QopmanbHbIe
cnenudukay TpeOOBAaHMH CHayajla NPEACTABISIIOTCS B Hamboiee
abcTpakTHOW (¢opMe, a 3aTeM IOCTENEHHO YTOYHSIOTCS IO TaKoro
COCTOSIHMS, KOTJ]a Ha MX OCHOBE MOXXHO CO031aTh (MJIM aBTOMAaTHYECKH
CTE€HEPHPOBATh) MOJHOCTHIO HCIIOTHUMBIA KOII.

UYroObl MpoaHAU3UPOBATh 3TH METOJBI, HY>)KHO YETKO ITOHUMATh Pa3IHINe MEXIY
OOIMMH OHSTHAMH MEeXHUKU XU Memood.



Ilon mexnukoit Mbl TIOHUMaeM [EATEIBbHOCTb, COCTOSAILYIO B BBINOJHEHUHU
ONPEJECIICHHON MOCNIeJ0BATeIbHOCTU JECUCTBUN, HALIEJICHHBIX HA pPEUIeHHE OJHOM
BIIOJIHE KOHKpeTHOW 3amaud. [lpm 3TOM 4Yacto HM OJHO U3 JIEHCTBUH,
MPEeINPUHAMAEMBIX B paMKaX paOOTHI B COOTBETCTBHH C JAHHOW TEXHUKOH, HE
HMMEET CMBICJIAa BBITTOIHATE OTAENIHHO.

Memooom Ha3bIBacTCS HAOOP WACH M TEXHUK, OOBCAMHCHHBIX 3TUMH HUACSIMH U
00pa3yIoMMX CIUHYI CTPYKTYpy OOpaOOTKM WHQOpMAIUK, HAICICHHYI0 Ha
pelIeHue psifia CBA3aHHBIX 3a/1a4 U3 HEKOTOPOi oonactu. TeXHHUKH, UCTIONb3yeMbIC B
paMKax MeToJa, MOKHO MPHMEHSATh OTACIHHO WM B paMKax APYTHX METOMOB IS
pelIeHusl TeX ke 3a7ad. Bce MsaTh MEepeYMCIICHHBIX BBIIIE MOJXOJ0B ONPEICIISIOT
METOZBI pabOTHI C TPEOOBAHUSIMH.

Ilpoueccom mbl OyneM Ha3bIBaTh TaKOW METOJ, KOTOPBIMA, BO-TIEPBBIX, BKIIOYAET
MHCTPYMEHTAJIbHYIO MTOAJIEPKKY Psiia UCIIOIb3YEMBIX B HEM TE€XHUK, U, BO-BTOPBHIX,
MpeJHa3HAuYeH /1 PELIEHWs HE IPOCTO IPyNNbl, a BCEX 3HAYMMBIX 3aJad B
HEKOTOPO YETKO OmpeelieHHOM obnacTu. 3 npuBoAMMO# HIKE TaOIHIIB CIIeIYeT,
YTO MPOLECCAMU SIBISIIOTCS TOJBKO IMEpBBIE JIBAa M3 IISITH PaccMaTpUBAEMBIX
METOJIOB.

CpaBHeHUE TepevyuclIeHHbIX METOAO0B mpuBeneHo B Tabmune 1. B Heil oHuM
pacCMAaTPHUBAIOTCS C TOYKHA OOMMX 3peHHsl 3amad paboThl C TpPeOOBAHUSIMH,
omnpeneneHHbIx B cxeMe @-mponecca. i Kaxgod 3amayd  NEPEUUCIISIOTCS
MpUMEHSIEMbIE B paMKax HaHHBIX METOJIOB TEXHHKH PEIICHUs 3TON 3anadyu. OTu
TEXHHKA 700  TPsAMO  YKa3pIBalOTCA B  JINTEpaType,  ONHCHIBAIOIIEH
COOTBETCTBYIOIIIUE METOJBI, THOO B3ATHI U3 UMEIOMICHCS MIPAKTUKHA WX TIPUMCHEHUS.
B onmucaHusX pazaMYHBIX METOJOB OJMHAKOBBIE WJIM OY€Hb OJIM3KUE IO CMBICITY
COBEpIIAEMBIX B HUX NEHCTBUI TEXHHKH YacTO HA3BIBAIOTCS MO-Pa3HOMY, HOITOMY
NpU CPaBHEHHHM Mbl I[OCTAPAIMCh MPUBECTH HMX HAa3BaHUS K HEKOTOPOH oOriei
CUCTeMe, NTO3BOJIAIOIIEH COOTHECTH PacCMaTpUBAaEMbIe METOABI IPYT C IPYTOM.

RUP DOORS CORE SSM RAISE
Beinene- |Onpene- |Ananus Criucok posneit, |Ananus Ananus —
HHe JIeHHe OKPY)KEHHs M |aHaIM3 JIOKyMEHTOB M |OKPY>KEHHS U
Tpebo- HCTOY- 1eneit CUCTEMBI | OKpYKEHHUS Lieneit CUCTEMBI |11eel CHCTeMBbl
BaHUH HUKOB
W3sneue- |Cemunapsl, MonenupoBa- |AHanu3 Nutepssio, WuTpocnexiys,
HEE packaJpoBKa, |HHE CIICHAapHEB, |IOKyMEHTOB, |KOTHUTHBHBIC |aHAIH3
Tpe6o-  |poneBble Wrpsl, |aHATHM3 TOKY- |HHTEPBBIO, MO- |TEXHHKH, MO-  |JOKYMEHTOB
BaHUH MO3TOBBIE MEHTallUH, JIeTMPOBaHUE  |IEIHPOBAHHE
MITYPMEL, aHaJIU3 CyIIec- |TOYEK 3pCHUsl |TOYeK 3pPEHH,
HHTEPBBIO, MO- | TBYIOIINX Ha0ro/ieHne,
JETUPOBAHHE |CHCTEM, IPOTO- CEeMHHApBL,
CIIeHapHeB TUITIPOBAHHE, PpOJIeBEIE UTPHL,
paboTHl, MOJe- |HHTEPBBIO, TIPOTOTHUIIH-
JIPOBaHUE OIIPOCHI, poBaHue
CTPYKTYPEI CEeMHHApEI,
JIAaHHBIX, MOJIe- |MO3TOBBIE
JIPOBaHUE LITYPMBI
JiesiTelIbHOCTeH

19

RUP DOORS CORE SSM RAISE
Cornaco- |CemuHapEL, Mogenuposa- |Moaenupo- Mopgenupo- —
BaHNE MO3TOBBIE HHE CILICHAPUEB, |BAHUE TOUYCK  |BaHUE TOYEK
Tpe6o-  |mTypmsI, CEeMHHApBI, 3peHHs, 3peHHus
BaHUH ompeielieHHe  |OIpEIeNeHHe |yTOYHEHHe
MIPUOPUTETOB, [cTaTyca TpeOoBaHUH
MOZEIHPO- COTTaCOBAHMUS
BaHUE
ClieHapHeB
paboThl
Cucrema- IMoctpoenne  |lllabnons! Tpe- |HMepapxuueckas|Iloctpoenne  |Cucrema
TU3aLUSL MOJIEIH OOBaHMUI, MHO- [MOJIENIb TOYEK |LEJIOCTHOM (hopMaIbHBIX
Tpebo- BapHAHTOB UC- |TOACIEKTHAs  |3PEHMS, MOJENb |KapTHHBI Mozeneit
BaHUH MIOJIb30BAHMSA H |KJIacCHpH- CHCTEMHBIX CHUTYaLVH,
KOHILIeNTYya- Karusi, aTpuoy- |pyHKIHI, BbIJICJICHUE
JIBHOI MOJIENH, |THPOBaHUE, MO- | MOJENb TOYEK 3pEHH,
yTOYHEHHE JeTUPOBaHHE  |CHCTEMHBIX MIOCTPOCHHUE
Mojenen CLICHapHEB, TpaH3aKuuit KOHLIETI-
aHaIn3 pa3Me- TyaJlbHOM
YEHHBIX CBsA3el MOJIENIH
Onuca- Mopnens Crpykrypupo- |HUepapxuueckas|LienoctHas Cucrema
HUE BapHAHTOB HC- |BaHHBIN TEKCT C|MOJENb TOUCK |KapTHHA (hopMaIbHBIX
Tpebo- MOJIb30BAHMS M |pa3MEUSHHBIMH 3pEHHs], MOJIENb | CUTYallHH, KOH- [MOzeNel
BaHUH KOHIICNTY- CBSI3SIMH CHCTEMHBIX LEeNTyanbHast
aJbHASsI MOJIETb |MEXTY eTo yHKIHH, Mozenb
3JIEMEHTaMH  [MOJIEb
CHCTEMHBIX
TpaH3aKIui
Banu- IIporotunupo- |IIporoTunupo- |Peuensupo- HHTepBbio, Penensupo-
Janus BaHUE, PEIieH- |BaHHE, PELeH- |BaHUE, KOTHUTHBHBIC |BaHHE, aHAIU3
Tpebo- 3UpOBAHHE [0~ |3UPOBAHUE II0- |HHTPOCIEKIIHS, |TEXHUKH, IPOC- |CLIEHApHEB
BaHHUH JIb30BATESIMU  |1b30BATESIMH  |MHTEPBBIO JIeKUBaHHE
1 9KCIIePTaMH, |U dKCIEePTaMH CIIeJICTBHIA,
packaJpoBKa TIPOTOTHUIH-
poBaHHe
Bepudu- |IIposepka|Penensupo- Penensupo- Penensupo- — Penensupo-
KaIus OJHO3HA- |BaHHE aHANIU- |BaHHE BaHUE BaHUE aHaJH-
Tpebo- YHOCTH  |THKOM, aBTOMa- [aHAIUTUKOM  |aHAJIHTHKOM, THKOM, aBTOMa-
BaHMI TU3UPOBAHHBIN YTOYHEHHUE TU3UPOBAHHBII
CTaTUYECKUil CTaTHYECKUit
aHaIu3 aHaJIN3
IIposepka|Penensupo- Penensupo- Penensupo- — Penensupo-
HIOJIHOTHI |BaHHE BaHHUE BaHHUE BaHHUE aHAJH-
AQHANIUTUKOM  |aHAJMTHKOM  |aHAIUTHUKOM THKOM, opma-
JIbHBIN aHAIN3
IIposepka|Peuensupo- Penensupo- Penensupo- — Peuensupo-
HENpOTH- |BaHHE aHANU- |BaHHE BaHUE BaHUE aHAIH-
BOpEYH- |THKOM, aBTOMa- |aHAJIUTUKOM  |aHAJHTHKOM THKOM, aBTOMa-
BOCTH TU3UPOBAHHbBII TU3UPOBAHHBIN
CTaTHYECKUil (hopmanbHbIH
aHaIu3 aHAIIN3
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RUP DOORS CORE SSM RAISE
IIposepkalPenensupo- Amnanus — — Penensupo-
MHHHMa- |BaHHE pa3MedeHHBIX BaHUE aHAJH-
JIBHOCTH |aHAIUTHKOM  |CBSI3eH, peleH- THKOM, opMa-
3UpOBaHUE JILHBIHA aHAIH3
AHAIUTUKOM
IIposepka|Penensupo- Amnanuns Penensupo- Penensupo- Penenzupo-
cucTeMa- |BaHHe pa3MeUeHHBIX |BaHHE BaHUE BaHHE
THUYHOCTU |aHAJIUTHKOM  |CcBsA3ei AQHAJIUTHUKOM  |aHAJMTHKOM  |aHAJIUTHKOM
O6ecme- |OGecneue|Vnentuduka- |Unenruduxa- |Mepapxuueckas|/Jexommosurms (MaTpuiia mpo-
yeHHe HUE IPO- |1Ms BADHAHTOB |LHS, yTOY- JIEKOMITO3MIMS |3a/1ad Ha CIIC)KMBAHUS
BHEIIHHUX |CIEXKUBA- |HCIIOIb30BAHUS |[HEHHE TPeOO- |TOUEK 3peHHs  |LeTOCTHOH
CBOMCTB |emocTH |, MaTpuma Ipo- |BaHHIA, aHAIH3 KapTHHE
Tpebo- CIICKMBAHUS  |pa3MEUCHHBIX
BaHMI cBA3ei
Ob6ecnie- |Marpuna npo- (Onpenenenue |[— — —
yeHue CIIEKMBAHUA, |CTpaTerHu
mpoBe-  |pa3paboTka MIPOBEPKH U
psieMocTH | TecTOBBIX KpHTEpHEB
BapHaHTOB COOTBETCTBHS,
onpeseneHue
cTaTyca
MIPOBEPKH
Obecne- |Koudurypa- |(Komdurypa- |— — Kondurypa-
YeHHe LHOHHOE IHOHHOE LHOHHOE
moaudu- |ynpaBieHue, |ympaBleHHE, yIIpaBlIeHHE
oupy- Bl 3anpocos B/ 3ampocos
€MOCTH |Ha H3MEHEHHE |Ha M3MEHEHUe,
aHau3
Ppa3MeYeHHBIX
CBsI3eH,
orpeieNieHHe
cTaTyca
HU3MEHEHUI

Tab. 1. Texnuxu pabomul ¢ mpebosanusmMu, ucnonviyemvle 6 memooax RUP,
DOORS, CORE, SSM u RAISE.

Tabsuna 1 mokaspIBaeT, YTO TONBKO METOJ| paboTHl ¢ TpeboBaHusiMH B pamkax RUP

u MeToq, Jexanmwii B ocHoBe DOORS, ompenensror moiHoe ceMeHCTBO TEXHUK,
CrocoOHOe pemmuTh Bce 3aaadu paboTel ¢ TpeboBanusmu. Metonst CORE n SSM
(oKycHpYIOT BHUMaHME Ha BBIJCICHUM, ONMHMCAHUU M YTOYHEHHHM TPeOOBaHMH, U
HUYEro He TroBopiAT 00 wux Bepudukanmu, oOecreyeHHH IIPOBEPSEMOCTH |
mouduipyemoctu. Meron RAISE, HaoGopot, nemaer akneHT Ha BepH(UKaLNUU
TpeboBaHuUii, He ONpeaessist AETAIBHO CIIOCOO0B MX BBIJIEIICHUSI.

2.2. TexHUKM BblaeneHnsa TpeboBaHUM

Kaxxmas mpestensHOCTh B paMkax D-mporecca MOXKET OBITh BBITIOJTHEHA C IIOMOIIIBEO
pPa3HOOOpa3HbIX TEXHUK, YTO MPOJAEMOHCTPUPOBAHO U B TMPHBEICHHON BBIIIE
Tabmume. OTa TabnWma, OMHAKO, COJACPKHUT NAIEKO HEe BCE TaKWe TEXHUKU. B
KayecTBE MpHMEpa HabOpa BO3MOJXKHBIX TEXHHK I BBIMOJIHEHHS OJHOIO BHIA
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JESTETFHOCTH PUBEAEM 0030p mexHUK gvloenenus mpebosanui. OCHOBHAS 3ajada
TaKMX TEXHUK — BBIIBUTh MOTPEOHOCTH H MHTEPEChl BCEX CBS3AHHBIX C
paspabaTbiBacMOil cHUCTeMOW Jmil. Bce OHM Tak WIM HMHa4e CBsA3aHBI C OoJiee
CJI05KHOM 00JIACTELIO 6bl0eNeHUS SHAHULL.

TexHUK BbIIEICHHS TPEOOBAHWK H3BECTHO JOCTATOYHO MHOTO. MHOTHE W3 HUX
MPUMEHSIIOTCS] B paMKaX HECKOJIBKUX METOJI0B. MIHOT1a MCTIONB3YIOUINIT HEKOTOPYIO
creuupUYEcKyr0 TEXHUKY METOJ YIOMMHAETCSl B JINTEpaType IOJ BUAOM OSTOH
TexHuKku. CaMHM K€ METOJIbI Yallle BCEro BKIIIOYAIOT TAK)KE TEXHHKH CUCTEMAaTH3allnH
¥ OTIMCaHUA TPeOOBaHUIMA, pexKe — TEXHUKH WX BaTHJAINN M BePUPHUKALINH.

Bce mnpuBeneHHblE HM)KE TEXHMKM MOTYT MCIOJIB30BAaThCS KaK COOCTBEHHO ISt
BBIJIEJICHUS] TpeOOBaHMMH, TaK M JUIsl IPOBEPKH aJJeKBATHOCTH yKe ChOpPMHUPOBAHHBIX
TpeboBanuii. [IpuMeHeHne UX B 3THUX ABYX CHUTYalMAX YacTO OTIMYACTCS TOJBKO
OTCYTCTBHEM HJIM HAJIMYHEM HMCXOIHBIX JOKYMEHTOB M MOZENEH, COAEPIKAIINX yKe
OIIpeJIeTICHHBIE TPEOOBAHUS MTOJIb30BATENEH, 3aKa3UNKOB U TIp.

TexHaukn

obpazom.

o Awnanumuyeckue mexHuky. B WX OCHOBE IECKHT aHANU3 KaKUX-IIMOO
JIOKYMEHTOB, 3HaHUI1, CUCTEM WU AESATEIbHOCTEH.

O Pazmbimunenue (introspection) [22] — aHATUTHUK pPa3MBIILIISET
HaJl BO3MOXKHBIMH (DYHKIMSIMU CHCTEMBI U BBIOMPAET Te, KOTOPbIE
BBITJISIIAT TOCTATOYHO IMPUBJICKATEIIEHBIMU H MTOJIC3HBIMHU.

O Ananuz O0oxkymenmos u mooeneit (review, analysis) —
AHATM3UPYIOTCS ~ HOPMATHWBHBIE  JOKYMEHTBI,  JTOKYMEHTEI,
OTIHCHIBAIONIIE PEATHHOCTD WM TOXKEJIaHUA U IIPOOIEMBI, MOJIEIH,
ONKCHIBAIOIINE TPEeIMETHYI0 o00macTe. M3 HUX BBLAETSAIOTCA
HOTPEOHOCTH, BOBMOXHBIE (PYHKIIMU M KPUTEPHH UX OLICHKH.

O AHnanu3 umerOUUXca AHAI0ZUYHBIX CUCHIEM.

- Ananusz ewvibopxu Oannvix (sampling) — aHaIU3UPYOTCA
OoJpIIIE  MAacCCHBBI HMMEIOIIHUXCS  JaHHBIX  (OTYETOB,
BHYTPEHHUX JaHHBIX CHCTEMbI, BXOJIHOH HH(pOpMAIMU H
Tp.), BBIIEISIOTCS CYIIIHOCTH, UX aTPUOYTHI U CBSI3U.
Ananuz gynkyuin — ananusupyercs paboTa OIHOU HIIH
HECKOJIBKUX HMMEIOIIHXCS CUCTEM, BBIJICIISTFOTCS
BEITIOJTHSIEMbIC UMH OIEPallii ¥ BO3MOXKHBIC IMPaBHIIA X
BEITIOTHEHUS.

BBIJENICHUS] TPeOOBaHMH MOXKHO KJIACCH(HUIMPOBATH  CIEIYIOMINM

e Texuuku, ocHoéauHvlie Ha 0OweHuy. B NX OCHOBE JISKUT OOIIECHHE MEXIY
AQHAJIMTUKOM ¥ JPYTUMH  JIIOJbMH, HAIleJICHHOE Ha  BbISIBIICHHUE
moTpeOHOCTEH 3aMHTEPECOBAHHBIX JUII M OTPAaHWYCHUH IpeAMETHON
obuactu.

O Hnousudyanvuvie mexnuku. B HUX HCIONBb3YeTCS TOJBKO
HMHIMBHUIyalbHOE OOLICHNE aHATIUTHKA C IPYTUMH JIFOABMH.
Humepevto (interview) — 3aWHTEPECOBAHHOE JIUIO
OTBEYAaeT Ha BONPOCHI AHAINTHKA, YacTb HMX KOTOPBIX
MOATOTOBIIEHA 3apaHee, Jpyras 4YacTb BO3HUKAcT B
MIPOLIECCE ANAIOra.
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Onpoc (survey) — psll 3aUHTEPECOBAHHBIX JIUI[ OTBEYAET
Ha BOIPOCHI M3 3apaHee IIOATOTOBJICHHOIO CITMCKa
(BompocHUKa, questionnaire).

Ipynnosvle mexnuky. B HUX UCTIONB3yeTCS TPYIIIOBOE OOIICHHE,
MOBHIIAIONIEE OTHAYYy KaKIOro ceaHca, HO W NPUBOIAIIEEe K
BO3HHUKHOBEHHIO KOH()IMKTOB, PA3MYHBIX IO3WUIUA W TIp., H
MIO3TOMY Hy’KIarolieecs B KOHTPOJIE U YIIPaBICHUH.
I'pynnoeoe unmepevio (group interview) Wi ¢hoKyc-
epynna (focus group) — Tpyma SKCIEPTOB cOOMpPaETCs U
00Cyk/JaeT COBMECTHO C aHAJIMTUKOM BO3MO>KHBIE (DYHKIIHH
n TpedoBanus. OOCyKJE€HHE HANpaBJsIeTCsl BONPOCAMH
aHaJIMTHUKA 110 3apaHee MOArOTOBIEHHOMY CLEHAPUIO.
Moszoeoii wumypm (brainstorming session) — HECKOIBKO
YEJIOBEK, BKJIIOYAs aHAIWTHUKOB M 3aWHTEPECOBAHHBIX JIHII,
HEKOTOPOE BPEMs! BBLAYMBIBAIOT Pa3lIMuHblE BO3ZMOXHOCTH,
KOTOpble MOIJIM OBl OBITH TIOJIE3HBI, HE OrpaHUYMBAs
BooOpaxenue. EcTp Bemymmi, KOTOpBIH CleInT 3a
COONFONIEHNEM TPaBWII: [aBaTh BCEM BBICKA3aThCs, HE
nepeOrBaTh, HE OIEHUBATH WJAEH, COOJIONATh pPErIaMEHT.
ITocne 3TOTO TpymHma 3KCIEPTOB COPTHUPYET M OLIEHUBAET
MOJTy4eHHBIE HJIEH.
Cemunap (workshop) [5] — rpymnna juu, BKIIOYAIOILIAs
AQHAJIMTHUKOB, DSKCIEPTOB, IIOJIb30BATENEH, 0 HECKOJBKO
yacoB B TedueHWe 1-5 pmHe# oOcyxkmaeT mpoOIeMEl,
MOTPeOHOCTH, BO3MOXKHBIE (YHKIUH, IBITAsSCh COCTABHTH
WX TOJHBIM M COIJIACOBaHHBIM CIUCOK. Y CEMHUHApa €CTh
BEIyUIUI, KOTOPBIN HAIpaBJsieT €ro X04 B COOTBETCTBUU C
3apaHee ONpENeJICHHBIM IUIaHOM, COXPaHssl HEHTPaIbHYIO
MTO3HULIUIO NTPY BOSHUKHOBEHHMHU PA3HOIJIACHI W TIOMOTasi UX
pa3pemnTs.
Memoo /lenvgpu (Delphi method) [23,24]— onpoc rpynisl
9KCIIEPTOB Ha o/iHYy TeMy. Kaxplif 3 HUX cHayaia roTOBUT
IOKYMEHT C HM3JI0)KEHHEM CBOETO MHEHHS. 3aTeM KaKIbIi
U3 TOJMYYCHHBIX OKYMEHTOB IIepenacTcs I aHaim3a U
3aMeYaHuil Jpyromy skcnepry. Takas nepenada MOXKET
MTOBTOPATHCS HECKOJIBKO pas3.
Ponesas uzpa (role playing game) — y4aCTHUKH TPYIIIIBI
Pa3BIrPHIBAIOT BO3MOXKHBIE CIICHApHHA pabOTHI, Ka)IbIi
UTpaeT CBOIO pOJjib. BhIsBiIsieMble B X0J€ UIPBI IPOOIIEMBI,
MOTPEOHOCTH, OrPaHUYEHHsT PUKCUPYIOTCSI.

ﬂEMOHCI’I’lpaLfMOHHble mexnuky. OHH HCHOJIB3YIOT JEMOHCTpALUIO
OAHOMY WJIM TIpyHIe SKCIEPTOB MOHGHCﬁ CUCTEMbI HJIM
BO3MOJXHBIX CIICHApUCB pa6OTLI CHUCTEMbI ISl OJYYCHHUA OT HUX
OTKJIMKOB U 3aMeanHﬁ, KOTOpLIC 00BIYHO TYT XKC (bHKCprIOTCfI.
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Packaoposka (storyboard) — cueHapuii pabOTHI B
HEKOTOPOW CHTyallud paCIHCHIBACTCS 10 OTIACIBHBIM
JEUCTBHSM M MPEACTABIISIETCS MOJIB30BATEISIM U SKCIIEPTaM.
[IpencraBnsATbCcsl OH MOXKET B BUJE OINMCAaHUA JEUCTBUH,
Habopa pHcyHKOB, aHuMaimu, u np. CoOuparorcs
3aMeYaHus W TIOMPaBKH, BHICKA3aHHBIE IO MOBOIY TaKOTO
CIICHAPHISL.
Hemoncmpayun npomomuna (prototype demo) —
IEMOHCTpUpYyeTCss paboTa MPOTOTHUNA WA OTAEITHHBIX
MOAYJEN  CUCTEMBI B  ONPEACIECHHOW  CHUTyaluH.
CobuparoTcs 3aMedaHus MMOJIb30BaTelIeH U SKCIIEPTOB.
TexHHMKH, HCIONB3YIOIMINE B KAayeCTBE OCHOBBI OOIIECHHSA
HEKOTOpble mModenu (model based techniques).
Takux TEXHUK MHOTO, JIFOOOH BHI MOJeENel, OCOOEHHO
rpaUYeCcKUX WM CUMYJISLIHOHHBIX, MOKHO HCIIOJIb30BaTh
Ui OOIIEHUS C DOKCIEePTaMH M TOJB30BATEISIMU H
(uKcanuy UX 3aMeYaHui K TAKOH MOIEIIH.
B kadecTBe Mozenell YacTO WUCHOJB3YIOTCS OIMCAHUS
CIieHapueB pabOThl CHCTEMBI, BapHUaHTHI HCIOJB30BAaHUS,
IUarpaMMbl TIOTOKOB IAaHHBIX, KOHIETITyaJbHBIE MOJCITH
JAaHHBIX CHCTEMBI.
OTnenbHO MOXKHO YIHOMSHYTH MOZENH, (UKCHpPYIOIINe
BbIIACISIEMBIC LICIIN onepaunﬁ CHUCTEMBI U CBsA3aHHbLIC C HUMU
Texauku (goal-driven, cwm. [25,26]), a Takke MOJEIH,
(ukcupyomue pa3IuyHble TOYKH 3peHus (viewpoint-based,
cM. [27-29]).
Koenumuenvie mexuuxu. 3TO CHENHMaIM3UPOBAHHBIE TEXHUKH,
OCHOBAHHBIE Ha HEKOTOPBIX MOJOKEHHUAX KOTHUTHBHOM IICHXO-
JIOI'uu. I/ICTOpl/ILIeCKI/I OHM BO3HHUKJIIM KaK IPHUCMbI BbISABJICHUA
CTPY-KTYp MBIIUICHHS y JIOJEH C IICUXUYECKHMHU OTKJIOHEHHSIMH.
[Mocne nocTmwkeHWs pspa ycrnexoB B 3TOW 0ONAaCTH TEXHHUKH
TAKOTO pOJa CTAlld TPHUMEHATCS W Ul BBIABICHHUS MBICICH H
3HaHUII B 0oJiee IIMPOKOM KOHTEKCTE€, B YACTHOCTH, I
BBIZICNICHUS TPEOOBAHMIA.

- Ananusz 3adau (task analysis) [30-35] — aHanu3upyrorcs
3a7a4y, peliaeMble  I10Jb30BaTElIeM, U  ONEpaluH,
HmpeaIpuHIMaeMble UM U1 UX penieHus. llenpro anammza
SIBIISICTCST OTIpENeIIeHNe WH(POPMALNH, HEOOXOIUMON IS
BBIITOJTHEHHSI KAXKAOH Omepanuy, W B3aUMOCBA3EH MEXIY
pPa3IMYHBIMH  UCIIONB3YEeMBIMH B TIPOIECCE PEIICHHS
CYIIHOCTSAMMU. O6I)I'~IHO IIPOBOAUTCH AHAJIUTHKOM,
MPUCYTCTBYIOIINM NPH paboTe IOJIb30BATENS U 3a[af0IIM
BOIIPOCY TI0 XO/y €ro paboTHlI.

Ananuz npomokonoe (protocol analysis) [36-39] —
M0JIb30BaTENb WM SKCIEPT MPOroBapuBaeT M BCIyX BCE
BEIIIOJIHAEMBbIE ~ JICHCTBUSA  NpPH  KOHKPETHOM  WIIH



abcTpakTHOM cueHapud. [Ipy STOM HOpUBOAATCS HX
000CHOBaHHMSI M BO3MOKHBIE BAPHAHTHI.

Yemoiiuugvie pewvemku vnu pewwemxu Kennu (repertory
grids) [40,41]. Beibupaercss Habop OOBEKTOB NPEIMETHOM
obmacTr, JUI1 KOTOPBIX Ka&XKABIH B3KCHEPT W3 TPYIIBI
MIPUAYMBIBAET CHCTEMY aTpHOyTOB M MX 3HaueHHH. [loTom
9KCIEPTHI MBITAIOTCS HAliTH Hanboee Onr3Kue aTpHOyTH B
CBOEH cucTeMe K aTpubyTaM B CHCTEME APYIoro sKclepra,
a TAaKXK€ OLICHUTh 3HAYCHUS aTPUOYTOB B UyKHX CHCTEMaX.
EcTb elie HECKOJIBKO Pa3HOBHIHOCTEH ATOW TEXHUKH [6].
Copmupoexa kapmouek (card sorting) [42]. Ha kapTouku
3aHOCSITCS Ha3BaHUS OOBEKTOB IIPEIMETHOM 00JacTH.
OOBIYHO OMH OOBEKT IPUCYTCTBYET Ha OJHON KapTOuKe,
HO B HEKOTOPBIX CIy4YasX HCIIOJIb3YETCs] MOAMU(HUKALUSI —
OIMH OOBEKT MOXKET OBITh Ha HECKOJBKHX KapTOYKaXx.
ITocne 3TOrO KaXIOMy M3 HECKOJIBKMX JKCIIEPTOB BBIIAIOT
MOJTHBIA HA0Op KapTOUYEK M MPOCAT Pa3AeNUTh KAPTOUKH Ha
TPyHIBl T0 KakUM-TO IPU3HAKaM. 3aTeM  KaKIbIHd
bopmynupyeT 000CHOBaHUE CBOEH TPYIIIIHPOBKH.
Jecmnuya (laddering) [43,43] — ucnonp3yeTcst Hepapxu-
YecKasi CHCTEMa BOIIPOCOB-30HI0B (probes) Iuist BBISBICHUS
3HAHMH ONPAIIMBAEMOro O MPEAMETHOH 00acTy.
Macwmabuposanue onuzocmu (proximity
scaling) [45,46]. Onpenensiercst Habop 00BEKTOB
NPEeAMETHOW  00JIacTH, CIHCOK  KOTOPBIX  BBIIAETCA
sKkcriepraM. Te MODKHBI ONpeesuTh Habop XapaKTepPUCTHK
JUIS UX ONMCAHMS U CTENCHb OJIM30CTH 3THX OOBEKTOB ApYyT
K JPYyTy II0 BEIOPAaHHOMY Ha0OPY XapaKTEPHUCTHK.

Koumexcmyanvuvie mexnuxu [22,47,48]. B ux oOcHOBe mexar
METOJBI STHOMETOJOJIOTHH W KYJIbTYPOJIOTHH. B 3THX TeXHHKax
WCTIOJNB3YeTCsl HAONOJeHWe 3a JCHCTBISIMH TOJB30BaTENeH U
SKCIIEPTOB B TOM OKPY)KEHHH, B KOTOPOM Hamo OyIer padoTaTh
Oymymeit cucreme. Ilpm STOM  TBITAIOTCA  yYUTHIBAThH
HAlMOHAJIbHBIN U KYJIbTYPHBIM KOHTEKCTBI UX IIOBEJICHUS.
Yuer 3THX (AKTOPOB IMO3BOJSCT Kak 3a/JaBaTh IPABHUJIbHBIC
BOIPOCH! (HA OAWH U TOT ¢ MO (JOpMe BOMPOC MPEACTABUTEIH
pPa3HBIX KYJIBTyp MOTYT HaTh COBEPIICHHO pPAa3HBIC OTBETHI MpPHU
OYeHb  CXOXKHX  OOCTOATENBCTBAX), TaK MW  MPABWIBHO
HHTEPIPETHPOBATH NOTYIaeMbIe OTBETHI.
B kauecTBe BCIIOMOraTeJIbHBIX DJIEMEHTOB B TaKMX TEXHHKaX
UCTIONB3YeTCs CIeayIoNIee.

AHamm3 pasroBOPOB M PEYHd BO BPEMsS HHTEPBHIO WIH

COBEILIAHUH.

AHayn3 HeBepOATHHOTO TOBEACHUS.
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3anuch MOBEJEHUS YeI0BEeKa Ha BUJIEO U MOCIEAYIOIUN ero
JIeTalIbHEIA aHAIN3.

3anuce W aHanM3 (PU3HOIIOTHYECKHUX MapaMeTpoB (TyJbC,
JTABJICHUE, DIIEKTPOIPOBOJHOCTH KOXKH U TIP. ).

3. lMpouecc ¢popmanusayuu mpeboeaHuli FOREST

B nanHOM paszmene onmcan mporecc pabotsl ¢ TpeboBanusmMu FOREST, KOTOpBIT
00o6maer ucronpzoBanue Tpedosanuii B npoekrax rpymnmsl UniTESK. OcHoBHas
LeJIb 3TOTO Tpolecca — IOCTPOEeHHE (HOPMAIBHOTO OIMCAaHUS TPEeOOBaHWH K
MIPOTPaMMHOM CHCTEME, aJE€KBATHO OTPAXAIOIIEr0 MX HCXOAHOE coaepkaHue. B
JaHHBIH TIpOIlecC BKIIOYEHO TaKKe HCIOIb30BaHHWE (OPMAIBHON  MOJIEIH
TpeOoBaHUII B KadecTBE OCHOBBI Ul IMOCTpOeHHsI TecToB. Ha3anme mporuecca
FOREST pacmudpossiBaercst kak FOrmal REquirements Specification and Testing
U TIPEJICTaBIISICT OCHOBHBIC €T0 3aJa4n:

e noctpouTh (GopManbHyl crenuduKanueo TpeOOBaHUH K HEKOTOPOi
cHCTeME;

e pa3paboTath Ha €€ OCHOBE TECTOBBIH HAOOp Ui TECTUPOBaHMS
COOTBETCTBUA OTUM TpEGOBaHl/IﬂM.

IIporiecc FOREST mpumensics Ha MpakTHKE BO MHOTHX TPOEKTAX:
e B IIPOEKTEe N0 pa3paboTKe TECTOBBIX HAOOPOB IJISI CETEBOI'O IPOTOKOJA
Hurepner [Pv6 [49];
e [pu pa3paboTKe MPOTOTHIA TECTOBOrO Habopa sl MPOTOKOIA KOHTPOJIS
[paB JI0CTYMa K MyJIbTUMeAniHOI nHdopmannu [IPMP-2 [50];
® [IpU TECTUPOBAHMH IUIATPOPMBI HMHTETPAllMd B KOMIIAHHH-OIEPATOPE
MOOMJIBHOM CBSI3H,
npu pa3paboTke TecTOBOro Habopa [uist yactu 6a3oBoi Oubinoreku Java;
B IIpOEKTe 1Mo pa3paboTke Habopa TECTOB Ul HPOBEPKH COOTBETCTBHSA
6azoBomy cranmapty Linux (Linux Standard Base, LSB [51,52]).
B 3THX mpoekrax OH mmokaszasl ceOs JOCTaTOYHO 3peiibiM U 3()()EKTUBHBIM METOIOM
paboTHI ¢ TPEOOBAHMSIMH.

Iporecc FOREST wmcmone3yercsi MPEeHMYIIECTBEHHO B IMPOEKTaX IO pa3paboTke
TECTOBBIX HAOOPOB. DTO 00YCIOBMIO PSA €r0 OCOOEHHOCTEH, KOTOpPBIE BBIACISIOT
€ro cpenu APYTHuX MPOLECCOB M METOJO0B PaOOTHI C TPeOOBAHUAMHU.

e B KauecTBe HCTOYHUKOB  TPEeOOBAHUM  HCIONB3YIOTCS  XOPOIIO

CTPYKTYPHPOBaHHBIE JIOKYMEHTBI, TaKHe KaK MEXKAyHapOIHBIE U
OTpacieBble CTaHNAPTHL, PEKOMEHIANNN MEXKIyHApOIHBIX OpraHH3aluH,
TEXHUYECKUE 3aTaHus.
Takoif BEIOOp MCTOYHUKOB OOYCIIOBJICH TE€M, YTO HPOIECC NpeaHa3Ha4YeH
Ui (popmanu3anuid TpeOOBaHU, YTO HEBO3MOXKHO CJIENIaTh, €CJIH OHU HE
MNpeACTaBJICHbBI B HCKOTOPOM OJHO3HAYHOM BHJAC, U HE AOOCTUTHYTO
corjiacue 00 X MOHMMaHUH BCEMHU 3aMHTEPECOBAHHBIMH CTOPOHAMHU.

e B mporecce FOREST ocoOblii ymop chaenaH Ha MOpOCICKHBAEMOCTh
TpeboBaHuii. Bo  Bcex mpencraBieHHsX ~— TpeOOBaHWiL,  KOTOpbIE
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pa3pabaThIBAIOTCS B XOJIC BBIMOJHEHUS pabOT IpoIlecca, YCTaHABIHMBAKOTCS
yKa3aHMsI HA HCXOJHBIC TPeOOBaHUS.

[IpocnexnBaeMoCTb TpeOoBaHUit HeoOxoauMa JUTSE TIPOBEPKH
KOPPEKTHOCTH (POpPMaIbHOM CIeU(pHUKAINNA, a TaK K€ U1 OIPEICICHUS
TTOKPEITHS TPEOOBAHMIA TECTaMHU.

e B kayecTBe METOIOJIOTHMYECKONH OCHOBHI I (DOPMANBHON CIICI(HUKAIAN
HCHOJIB3YIOTCA TPOTrpaMMHBIE KOHTPAKTHL. Takas ¢opma mIpencTaBICHUS
TpeOoBaHUN TO3BOJsAET 3(PPEKTUBHO HCIIONB30BATh CIEMUPUKANNNA B
TECTUPOBAHUH.

Mpouecc FOREST:
TPW YPOBHS AeTanu3auum
TpeboBaHui

CocTaBneHue
KaTanora
TpeboBaHum

Bbigenexue
Tpe6oBaHuit

i

Cuctematusauns
TpeboBaHuit

MocTpoenne
KOHUeNTyansHon
mMozenmu

Banupaums
TpeboBaHuit

Bepudukaums
TpeboBaHuit

Y

Onucatve
TpeboBaHui

Y

&@@-&é&j@-

ObecneyeHue BHeLLHIX MocTpoexune
CBOWCTB TpeboBaHmit hbopmanbHoi
moaenu

Puc. 6. [Ipoyecc pabomul ¢ mpebosanusimu cCOCMOUmM U3 HeCKOIbKUX
83AUMOCEA3AHHBIX IMANO8.

3.1. O630p npouecca FOREST

[Ipomecc moOCTpOEH HWTEPaTUBHO W COCTOMT H3 TPEX OCHOBHBIX JTallOB,
COOTBETCTBYIOIINX TPEM YPOBHSIM JETAIN3AINN TPEOOBAHUH, IPH 3TOM Ha KaX bl
9Tall OpraHU30BaH B COOTBETCTBUH ¢ D-NpoLeccoM M CONECPIKHT HEKOTOPBIH
3aMKHYTBI Habop paboT ¢ TpeboBaHWSIMH. TpPyTOEMKOCTh BBIIOJHEHHUS JTAaIlOB
BO3pACTaeT OT HEpPBOr0 K TPeTbeMy. Pe3ysipTaThl KaIOro dTama HYXKHBI UL
BBIIIOJIHEHHS ITOCIIEAYIOIINX, HO MOTYT OBITh MCIIOJIB30BaHbl U OTAEIbHO. [ToaToMy
npu HeobOxoamMmoctu padora mo mporeccy FOREST moxer OBITH OCTaHOBICHA
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MOCJI€ BBIMOJHEHUS JTI000T0 U3 ATAIOB, €CIIU MOJyUYEHHBIE PE3YIbTAThl YK€ MOXKHO
npuMeHnTh B pazpaborke IO, a paboOTHl CHEIyIOMMX 3TANOB OKAa3bIBAIOTCS
HeocTaTouHo 3((HEKTHBHBIMU B paMKax KOHKPETHOTO IPOEKTA.

Ha mnepBom »sTame TpeOOBaHMS H3BICKAIOTCS U3 MEPBHUYHBIX JOKYMEHTOB U
CHCTEeMATH3UPYIOTCA. [Ipy 3TOM MPOUCXOUT CTPYKTYPU3ALHS JOCTYITHOTO 3HAHUS O
peaMeTHOH obyacT. B pesynprare momydaercs xamanoe mpeboganuii, B KOTOPOM
TpeboBaHus cHOPMYIHMPOBAHBI MAKCHMAIBHO OJTHO3HAYHO, C KAXKbIM TPEOOBaHHEM
COIOCTABJICH YHUKAJIbHBIH WAEHTH(UKATOp, TPeOOBaHMS KiIacCH(UIMPOBAHBI, H,
BO3MOXKHO, YCTaHOBJICHBI CBSI3M MEXAy OTHEIbHBIMH TpeboBaHusiMu. Karamor
TpeOOBaHMIT UCMONB3YETCS HA MOCIEAYIOIUX dTamax. B  COOTBETCTBUH C
peliaeMbiMM  3a7ad4aMd  3TOT dTam  Has3biBaeTcs «CocraBiieHHe — Karaiora
TpeboOBaHU.

Bropoit aTtam opueHTHpOBaH Ha aHaNHW3 TpPeOOBaHWA. B KadecTBe OCHOBHOTO
CpeICTBa aHANM3a HCIONB3YIOTCS  KOHIENTyaldbHBIE MOAETH TpeOOBaHWH.
CoOOTBETCTBEHHO, JTOT YpOBeHb Ha3biBaeTcst «llocTpoeHne KOHIENTYanbHOM
Mozenn». B xoje pa3paboTKM M aHaiKM3a KOHLENTYalbHBIX MOZEIEH MPOMCXOAUT
PECTPYKTypH3allisi 3HAaHUS O MpPEeIMETHOW 00IacTH, W MPOU3BOAMUTCA MPOBEPKa
CBOICTB TpeOOBaHMM, TAKMX KaK aJJeKBaTHOCTb, IIOJIHOTA, U T.N. Pa3paboTka Monenu
OTIMPAETCs Ha KaTallor TpeOOBaHUM, IIOCTPOSHHBIH B IMPOIECCE IEPBOTO YPOBHSL.
Tpetuii 3Tan HaleJeH Ha IpeACTaBICHUE TpeOOBaHUH B (popManbHOM BHAE. DTOT
ypoBeHb HasbiBaercsi «[loctpoeHne ¢opManbHONH Mognenu». TpeOoBaHus U3
Karajora 3allMCBHIBAIOTCS C HCIOJB30BAHHEM MAaTEMAaTHYECKOTO (opMaiu3mMa
KOHTPaKTHHIX crierudukanuii. [lepeBox TpeboBaHMT U3 TEKCTOBOTO MPEICTABICHHS
B ¢opManpHOE O0OJerdJaeTcss TeM, YTO 3HAHHWS O NPEAMETHOW 00JIacTH, OBLIH
PECTPYKTYPHUPOBAHBI U IIPOAHAIU3UPOBAHbB] Ha IIEPBLIX IBYX JTalax.

B nmocnenyromux pa3zmenax Ml ToApoOHEe paCCMOTPUM KayKIBIH JTal.

3.1.1. ®opmam onucanua smanos npovyecca

B Hauanme onmcaHds KaXXJAOro dTama Mpolecca MPUBOIUTCA €ro Kparkas
XapaKTepUCTHKa B Buje Tabauibl. Tabnuia uMeeT ciaenyromuil popmar.

3amauu stana | Cnucok 3agad paboThl ¢ TpeOOBaHUSAMH, pelIaeMbIX Ha JaHHOM
srarne. CIIMCOK OCHOBAaH Ha 33/1a4yax, MPECTaBJICHHBIX B CXEME
®-nporecca.

Bxongnsie Cmucok BHAOB IOKYMEHTOB, KOTOpBIE CIIy)KaT B KadecTBe
JTAaHHBIE dTara | UCTOYHUKOB WH(pOpMaNuy I padoT dTamna.

Cxema Cxema BBINIOJIHEHMSI dTalla MPEACTABISIET CO0OH amarpammy
BemmonHeHnss | UML  Activity, KoTOpasi OIHMCHIBa€T IOCIEI0BATEIHHOCTh
JTana BBINOJIHEHUSI €ro padoT.

PesynbTaTh CrucoK TOKYMEHTOB, B KOTOPBIX MPEICTABICHBI PE3yJIbTAThI
JTana BBIMOJIHEHHS PabOT JAHHOTO JTarla.

Tab. 2. @opmam Kpamko2o ORUCAHUA IMANA NPOYeCCd.

28



CrietoM 3a KpaTKoOi XapakTepHCTHKOM Mpoliecca WaET OMMcanne paboT mporecca.

3.2. CocTtaBneHue KaTanora Tpe6oBaHum

Ha mnepBoM »3Tame npoM3BOAMTCS BbLIENEHHE TPEeOOBaHMS M3 Pa3IMYHBIX
HCTOYHHMKOB M OOIIEro KOHTEKCTa MpeaMeTHoi obmactu. HecmoTpst Ha To, uTO B
npouecce FOREST B kauecTBe HCTOYHHMKOB TpeOOBaHWH BBICTYHAIOT XOPOLIO
CTPYKTYPHPOBaHHBIE JIOKYMEHTHI, W3BICUCHHE TPEOOBAaHMH B €ro paMKax He
UCKJIIOYAeT MCIONb30BAHUS JIONOMHUTEIBHON JUTEPaTypbl WM OOpalIeHUs K
9KCIEpPTaM U aBTOpPaM TEXHUYECKON IOKYMEHTALUH.

3anauu srana o Boiznenenue TpeGoBanmii
o] OmnpeneneHne HCTOYHUKOB
o W3zBneuenne tpeboBanmit
o CornacoBanue TpeOOBaHU
CucremaTnzanus TpeboBaHHI
Onwucanne TpeOOBaHUI
Banmnnanus tpeGoBaHmii
Bepudukamus tpedoBanuit
o IIpoBepka cucTeMaTUUHOCTH
. ObecneyeHne BHEIIHUX CBOMCTB TpeOOBaHUM
o ObecneueHne NpoCcIeKUBaeMOCTH
o Ob6ecneueHne MOANGHUILIHPYSMOCTH

Bxonnsie nannple  |TekcToBas crenugukanus TpeOOBaHHM.
JTana Kpurepun xnaccupuxamym Tpe6oBaHuUH.

CxeMa BBITTOJIHCHHUS
Jrana

CocTaBuTb nepeyeHb
pernameHTMpyoLLnx
[IOKyMEHTOB

[OcTanuck HeoGpaboTaHHble

MaeHTdnLmMpoBaTh Tpeﬁosanh/ MCTOUHMKN TpeGoBaHuil]
B pPernameHTUpyioLLMX ,U.OKymeHTey\

Guecm TpeGoBaHus B KaTamD
[O6HapyxeHbl npobnembi]
GprKTypVIPOBaTb TpeﬁOBaHMH
[O6paboTaHbl Bce

[OBHapyeHb! NpoBrembi] MCTO4HMKI TpeGoBaHMit]

[OGHapy>xeHbl
npobnembi]

Pa3spelueHne npobnem:

YTouHeHue TpeboBaHwuii Whcnexuws katanora

Pesynpratel aTana  |Karanor tpe6oBanuit

Tab. 3. Kpamxoe onucanue smana « Cocmasnenue kamanoea mpebosaHuily.
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3.2.1. Cocmaenenue nepeuns peziameHmupyouux 00OKymMeHmos

PesynbraThl paccMaTpuBaeMoOro Ipolecca HCHOJB3YIOTCS, Kak IpaBHIIO, IS
TECTUPOBAHUSI COOTBETCTBUS CHELM(PHUKALMSIM, TI03TOMY B OOJIBIIMHCTBE CIIy4aeB B
Ka4yecTBE MCTOYHHKOB TPeOOBAaHHH HCIOJB3YIOTCS YCTOSBLIMECS TEKCTOBBIC
criennpUKaMU: TEXHUYECKOE 3aJaHue, OTpacieBOH WIM  MEeXIyHapOIHbIH
CTaHIapT, CTaHAAPTHl M PEKOMEHIAIMM HANMOHAIBHBIX MM MEKIyHapOIHBIX
opranmzaiuii.  OmpenelieHHe  MHOXKECTBa  HCTOYHHKOB ~ HAuWMHAETCI  CO
cenupuKai yeregol cucmemsl, T.€. aHATU3UPYEMOH WM pa3pabaTbiBaeMON B
paMKax JaHHOro mpoekra. Ecim 3ta cucremMa B3aUMOJEHCTBYET C JpyrUMHA
cUcTeMaMH Wi GYHKIHOHUPYET B paMKax OoJiee 00IIeil CHCTEMBI, TO B MHOXKECTBO
HCTOYHUKOB TPEOOBaHMH BKIIIOYAIOTCS CHENU(HUKAIMN CMEXHBIX CHCTEM H
00BEMITIOIIEH CUCTEMBI.

IToMHUMO TEKCTOBBIX CHEHU(PUKAIMI TPEOOBAHUN B KAYECTBE UX UCTOYHHUKOB MOTYT
BBICTYNIaTh pa3pabOTYNKH crienu(pUKauil 1 HIKCIIEPTHI B IPEIMETHOM 00IacTu.

CocraBiieHue
KaTajora
TpeboBaHuit

Puc. 7. Ha nepgom smane mpeboganus 8b10eA10MCA U3 pa3IUUHbIX
UCTOYHUKOS.

3.2.2. Hoenmudghuxayus mpeodoeanuit

B mporiecce FOREST TpeOoBaHus M3BJIEKAIOTCS M3 TEXHHYCCKOH JTOKYMEHTAIIWH,
rJIe OHM HE BCErja SIBHO OTHAENEHBI OT TMPOYEro TeKcTa — TOSICHEHHH |
BCIIOMOT'aTeNbHBIX OMUcaHuid. [103TOMy Ha JaHHOM 3Tale MOXKET BBIMOIHITHCS
pabora 1O wudemmugukayuu mpeb6osanuli B WCTOUYHUKAX, 3a7ada KOTOPOH —
BBIJICJICHUE TEX YacTeil TeKCTa, B KOTOPBIX CPOPMYIMPOBaHbI TPEOOBAHUS K LENEBOM
CHCTeMe M OTpaHUYeHUsI Ha ee paboTy.
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Hdust paboTbl C TEKCTOBbIMH clelU(UKANUSAMH B MPOIECCE HCHOIb3YeTCs
CHeluanbHAs TEXHHKA — pasmemka mekcmosou cneyugurkayuu. B xome
UACHTU(HUKAIIMA TPEOOBAHUI AaHATMTUKKA BBIICISIIOT B TEKCTax CHeNUDUKAIUI
YYaCTKH TEKCTa, KOTOpbIE, II0 WX MHEHHIO, SBISIOTCS (YHKIIMOHAIHHBIMH
TpeOOBaHUSMH K peaju3allid; BBIICICHHBIC YYaCTKH TEKCTa IIOMEYAoTCH,
HampuMep, I1BeTOM. brarogapsi pa3MeTke YOpOIaeTcss OIEHKA  MOJHOTHI
uaeHTuuKanuu TpeboBaHuil — TPeOOBaHMS, MPOMYIIEHHBIE AaHATUTHKAMH, MOTYT
HAXOAUTHCS TOJBKO B HEPA3MEUCHHON YaCTH TEKCTA.

Jus mposicHeHus TpeOOBaHUN HCIONB3YeTCS TEXHUKA IMPEICTABICHUS IMTOBEICHUS
CUCTEMBl B BHJE CLEHapueB MOBeAeHUs. B KkauecTBe CLEHapueB MOTYT
ucnoib3oBathess auarpammbl MSC wim cuieHapable auarpammbel UML, a Takke
TEKCTOBBIC OMMCAHUS MOCIIEI0BATEILHOCTH JACHCTBHI B HehopMaibHOM BHE. B Tex
cily4asix, KOrJa He yAaloch OOHapyXHUTh TpeOOBaHMS K HEKOTOPHIM BO3MOXKHBIM
CUTyaIlsIM WA BBIABICHBI IMPOTHBOPEYHMS B COOTBETCTBYIOIIUX TPEOOBAHMSX,
MOXXHO TIepelaTh CIEHApWUi TIOBEHCHUS pa3padoTIMKaM CHenu(DUKAIIIN HITH
JKCIIepTaM, YTOOBI OHH MIPOSICHUIIHA TPeOOBaHUS.

3.2.3. Buecenue mpebosanuil 6 Kamajoz

BrigenenHbie TpeOOBaHMS 3aHOCATCS B KaTaJIOT, KOTOPBINA MPEICTaBIseT co00it 6azy
JAaHHBIX WIA TaONMUIly omMcaHWi TpeOoBaHWid. B HeM ¢ KaxIpiM TpeOOBaHHEM
CBSI3aH YHUKAJBHBII MIECHTH(UKATODP, TEKCT TPeOOBAaHMs, CCHUIKA HAa €r0 MCTOYHHK
1, BO3MO)KHO, KaKHe-TO JOIIOTHUTEIbHBIC aTPHOYTHL.

IIpu BHeceHHMH TpPeOOBAHUI B KATAIOT MOXET MPOBOMUTHCS WHCICKIMS WU
peleH3npoBaHue  UACHTU(UIMPOBAHHBIX  TPeOOBaHWU  JKCHEPTaMH WU
AHAJMTUKAMK JUI  OPOBEPKM TOro, 4YTO 3aHocuMmasl Tyjaa uH(popmanus
JIEHCTBUTENIBHO TPECTABIISIET CO00H TpeboBaHusI.

3.2.4. Cmpykmypuposanue mpeoosanuil

Cucremaruzauusi TpeOOBaHMI NpU3BaHA pa3AeiiaTh TPEOOBaHUS Ha TPYIIIBI
«IIOX0XHX» TpeOoBaHMK. B paMkax naHHOTo mporecca KOHEYHOH LENbI0 SIBISETCS
paspaboTka QopMaibHON crenuduKanuu TpeOOBaHHUM, MMOITOMY CHUCTEMaTH3alMs
JOJDKHA BBIIENATH TPYNIBI TpeOOBaHWH, KOTOpble (opManu3yloTcs CXOIHBIM
obpazom.

Cucremaruzanysi OCHOBaHa Ha Kiaccupukauuu TpeOoBanuil. Paszymeercs,
KJaccuduKanys 3aBUCUT OT MPEIMETHOH 001acTH, HO €CTh psiJi 0a30BBIX KPUTEPHEB,
KOTOpBIE, Ha HAIll B3I, JOJDKHBI OBITh OTPa)KEHBI B KXKI0H KilacCUPUKALIH:

° Orpa}mqem/m noBeACHUA W OrpaHHYCHUsT EJOCTHOCTH. Ilon
OrpaHUYCHUAMU TOBCACHHUA Mbl IIOHUMAEM Tpe6OBaHI/I${ K NOBCACHUIO
CHUCTEMbl B OHNPCACJICHHBIX YCIOBHUAX WIN HeKOTOpOﬁ CUTyaluu. HO,H
OrpaHNUYCHUAMU LEJIOCTHOCTU MbI IOHUMACM Tpe6OBaHI/IH K CBA3AM MCIKIY
OJIEMEHTaMH CHUCTEMBI, K CTPYKTYPE€ €€ HaHHBIX W T.II., KOTOPBIC JOJIKHBI
BBIIIOJIHATBCS Ha TMNPOTKEHWHU BCETO BpPEMEHHU (1)yHKL[I/IOHI/IpOBaHI/I}I
CHUCTEMBI WM IIOYTH BO BCEX CHUTyalUAX, BO3HUKAOMINX IIPH pa60Te
CHUCTCMBI.
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e O0ObexT TpedoBanHus. TpeOoBaHus B crneuu(pUKALUKN NPEIBIBISIIOTCS K
MOBEJACHUIO  PA3JIMYHBIX KOMIIOHEHTOB HMJIM  OOBEKTOB  CHCTEMBI.
TpeboBanusi, ONUCHIBAIOINE ITOBEJCHUE OJTHOI0 00BEKTa YI00HO BBIACIATH
B OJHY TpyMHITy, 3TO oOJerdaeT HCIIONB30BaHHE KaTajora TpeOOBaHWA B
MTOCTIEAYIOIINX PadoTax.

e CreneHpb 00513aTeJbHOCTH. BO MHOTHX CTaHIapTax OMUCAHWE TTOBEACHUS
CHCTEMBI BKJIOYaeT oOs3aTeNbHbIe (DYHKIMH, KOTOpBIE IOJDKHBI OBITH
MIPEICTAaBICHBI B KAXAOH peaau3aluy CTaHAapTa, U HeoOs3aTelbHbIC IS
peammzanuu (optional). B 3aBucumoctn ot ocoOeHHOCTEH CTaHaapTa, dTOT
KpUTEpU euT TpeOoBaHMs Ha ABa wiM Oojee kiaccoB. Kaxnwlil kiacc
COOTBETCTBYET OINPEJEICHHOMY YPOBHIO 0053aTEIbHOCTH.

e TJlo3uTMBHBIE W HeraTuBHbIe TpeOoBanusa. [lox MO3UTUBHBIMU
TpeOOBAaHUSAMH MBI IOHUMAEM TPEOOBAHMS, IPEIITUCHIBAIOIINE PEaTH3aINN
COBEPIINTH OIpEJEIICHHbIC NeUCTBHS, HAIIPUMEp, OTIPaBUTh COOOIIECHHE B
CeTh WIIM BO3BPAaTHTh HEKOTOPBIH Kox oTBeTa. [loJg HEraTUBHBIMHU
TpeOOBaHUSMH MBI TOHMMaeM TpeOOBaHUS, KOTOpBIC 3alpermaroT
pealm3amyl  COBEpINAaTh  OMpeleNieHHble  neiictBusa.  Hampumep,
cunenupukanus nporokosa ICMPv6 3ampemiaer peaau3alud BbICHUIATH
COOOIICHUS ONPEIEIICHHOTO BHUIA. DTOT KPUTEPHH OCOOCHHO BAKEH MPH
¢dbopmanuzanyy, TaKk KakK [O3WTHBHbIE M HETaTUBHbIE TpeOOBaHMUs
dbopMau3yrOTCs  pasauyHbIM - 00pa3oMm. JIaHHBIA KpUTEpHHA  JEIUT
TpeOOBaHUs Ha JBa Kiacca.

e TpeGoBanuss Kk peaju3auud W TpedoBaHMsI K OKpyxeHuw. I[lox
TpeOOBaHUSAMH K OKPYKCHUIO IMOHHMAIOTCS OTPaHUYCHUS, KOTOPBIC
JOJDKHBI BBITIONHATBCS OKPYXKCHHEM MPU HCIOJIH30BAHUU PEajH3allHu.
Ecnu okpyskeHne He yIOBJIETBOpPSIET TaKMM OTPAaHWYEHUSIM, TO ITOBEJCHHUE
peam3aum He OIpeeeHo.

B xonkperHbix cnydasx npumeneHus npouecca FOREST Moryt ucrnomnb3oBaThest
JIOTIOJTHUTENBHBIC KPUTEPHH KJIacCUpUKANMKA TpeOOBaHWN, OCHOBAaHHBIC Ha
MIPeIMETHOH 001acTH.

3.2.5. Ilposepka nonnomesl uzeiedeHus mpedosanuil

Hdns  oOecrieueHus TMOJHOTHI Karajora TpeOOBaHWH B JaHHOM IIpoliecce
UCTIONB3YIOTCSL pa3MeTKa TEKCTOBBIX CHEHNU(pHKAMA M WHCIEKIHUs TpeOoBaHMI
9KCIEPTOM B NPEIMETHOI obacTu.

3.2.6. Hucnekyus kamanoza

WHcnekuyst KaTajora MpoM3BOAUTCS IKCIIEPTAMH B MPEAMETHOH 00JIacTH € LEIbIO
BepupHKalMK M BaluAauuu TpeOOBaHMH B KaTajore. B cilyyae BBISBICHUS
npo0JieM, HalpuMep, HeaIeKBaTHOCTh C(DOPMYJIMPOBAHHBIX B KaTaiore TpeOOBaHHH,
MPOTUBOPEUMs] WU HEMOJIHOTA, HKCHEPTHl U AHAIUTHKHM YCTPAHSIOT BBISBICHHBIC
npoGsiemsl. [Ipy 3TOM BO3MOXKHO BBIJICNICHHE JOTOJHUTEIBHBIX TPEOOBaHUH WIIH
oOpaireHne K aBTopam criennpuKanuy 3a pa3bsiCHEHUSIMH.
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3.2.7. Ceéazv ¢ D-npoyeccom

HpeﬂﬂO)KeHHbIﬁ npouecc MOXKXHO pacCMAaTpuBaTh KakK Cr€lUaJIN3alivuio 06H1€F0 -
mpounecca.

B orobpaxennn paboT mepBoro 3rama Ha d-mporece, MpeacTaBicHHOM Ha Puc. 8,
3apeTyuiMpoBaHa Bepugukauus TpeOOBaHUN, TaK KaK Ha MEPBOM JTalle €€ TPYIHO
MPOBOJINTH U3-32 UX 3HAYUTEILHOTO 00bEMa M TOrO, YTO TPEOOBaHHUSI ITPECTaBIICHBI
no OosplIeld 4acTH B BHJE TEKCTa Ha €CTECTBEHHOM s3bike. CHenuanbHO st
pemieHnst 3agad BepuUKauMM W Badugaumu Tpebosanuit B mporecc FOREST
BBEJICH 3Tall IIOCTPOCHUS KOHLENTYaJIbHOW MOAEIN TpeOOBaHUH (CM. aajee).

Onpenenenue
HUCTOYHUKOB. Brienenne
TpeOOBaHU

A

Y

Kunaccuduxanus
TpeGoBaHui

Banunmamms
TpeOoBaHUit

\4

CocraBienue
Karajora TpeOoBaHuH

v

Wnentudukanys TpeOOBaHUIMA.
YcranoBieHue
MPOCIICKUBAEMOCTH.

Puc. 8. Omobpascenue pabom nepsozo smana na P-npoyecc

3.3. NocTpoeHune KoHUeNnTyansHOMW Moaenu TpedboBaHumn

IIpu pabote ¢ TpebGoBaHMSAMU aHaIW3 TPEOOBAHUI MPOUCXOAMT MPAKTUYECKU BCE
BpeMsi. BIiyMunBBIi aHAIMTHK BOJIEH-HEBOJIEH OLIEHUBAET TPEOOBAHMUS YKE Ha dTarie
UX M3BIEUSHMS] M Karajoru3auuu. B mpouecce dopmanuzanuu TpeOOBaHUH OHU
MOJBEPrafoTcd OYeHb TINATENPHOMY AaHaJW3y Ha MpeaMeT IOJHOTHl H
HEMPOTUBOPEUYUBOCTU. T€M HE MEHEe, Mbl BBIAEISIEM CIIELUANIbHBIN JTall aHalu3a U
BIMIAMK TpeOOBaHMM, KOTOPBIN CTOMT MEX/y KaTaJloru3anueid TpeOOBaHUN U UX
(hopmanmzanuei.
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[Tocne Toro, kak TekcT cneuupuKauuy ObUT  pa3MeyeH, TpeOOBaHUS
WIeHTU(HUINPOBAHbl M 3aHECEHBl B KaTaJoT, BO3SHHKAET BOIPOC: KaK HPOBEPHUTH
a/ICKBaTHOCTh TpeOOBaHWII W BBHIIIOJHEHHE BHYTPEHHHX CBOWCTB B Habope
BBIJICIICHHBIX TpeOOBaHMIT?

3ajaun srana . Brinenenne tpeboBanunit
o CornacoBanue TpeOOBaHMI
J Cucremaru3zanus TpeOGOBaHUN
. Omnucanune TpeboBaHUN
° Banmnarust TpeboBanmit
. Bepuduxanus tpeboBaHmit

o IIpoBepka 0THO3HAYHOCTH
o IIpoBepka NOTHOTHI
o IIpoBepka HENPOTUBOPEUMBOCTU
o IIpoBepka MUHUMAIBHOCTH
o [IpoBepka cucreMaTHYHOCTH
. ObecrnieueHue BHEITHUX CBOHCTB TpeOOBaHMMI
o] Obecrnieuenne NpociIeKNBAEMOCTH
o Obecnieuenrie MOAN(UINPYEMOCTH
Bxomaeie Karanor tpeboBanuii n icxoqHas cnenudukanus TpedoBaHUi

JAaHHBIC 3Taria

CXCMa MpoBecTn Aekomnoanumio
BBITIOJIHEHUS noBeAEeHUs CUCTEMbI
JTara
PaspabortaTb YcTaHoBUTb
BbiGpathb rpynny
cbyHKLW KoLienTyanbHyio npocr ocTb
mogaenb TpeboBaHwii TpeboBaHwii
POBECTN aHanu3
MpoBecTtn aHanus MpoBectu aHanu3
NONHOTLI U
ageKkBaTHOCTU HenpoTUBOPE4YNBOCTN
MWUHUManbLHOCTH
[O6HapyxeHbl [OBHapyxeHbl [OGHapyxeHb!
npo6nemsi]  npobnembl]  npoGnemsi]

[OcTanuctb anemeHTbI

yHKUMOHAMbHOCTM PaspelueHue npobnem:

AMNA KOTOPBIX HE NPOBEASHO YTOUHEHWe TpeBGoBaHuit

MoaenuposaHue] >©
PesynbraTsl KonuenryanpHas Moiesis TpeOOBaHUH
JTara

Tab. 4. Kpamkoe onucanue smana «Ilocmpoenue KoHyenmyanvHo Mooenu
mpebo8anuiLy.

B pamkax npomecca FOREST must pemieHus 3agad Balumalud W BepU(DUKAIUH
TpeOOBaHUH HCIIONB3YIOTCS MX KOHIENTYAIbHBIC MOJICITH.
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KoHuenryanbHasi MOJie/ib OMMCBHIBAET BHELIHE HAOJIIOaeMOe MOBEJCHUE CHUCTEMbI
KaK OIepanuy HaJ HEKOTOPbIM HabOpOM aOCTPaKTHBIX KOMIIOHEHTOB U OOBEKTOB,
COCTaBJIIOIIMX CHCTEMY. OTH KOMIIOHEHTbl HUCIOJNB3YIOTCS TOJIBKO  JUIf
MOJICTIMPOBAHMS TTOBEJCHUS U MOTYT HUKAaK HE COOTHOCHUTHCS C Pa3OMEHHEM caMoit
CHCTEMbl Ha KOMIIOHEHTHl. Pa3Hple ee peanM3alii MOTYT HCIIOJIb30BaTh
COOCTBCHHBIE CTPYKTYpPHI JAHHBIX, OOBEKTHI M KOMIIOHEHTHI, C YCJIOBHEM, 4YTO
BHEIITHE HA0JII01aeMO€ MTOBEAECHHE OyIET COOTBETCTBOBATH ONMCAHHOMY B MOJEIIH.

—1
==

IToctpoenue
KOHLIENTYaJIbHON MOJEINIH
TpeOoBaHMIt

Puc. 9. Ha smopom smane npogooumcst ananus c8oucme mpedosanuil.

KoHuenrtyanpHass Mojenb TMOBEAEHHUsS NPEACTaBIsIET COOOH HE  IOJHOCTBIO
(hopMabHYI0 SBHYIO CHenu(UKAIMIO IMOBeneHHs] cUcTeMbl. C ONHOW CTOpPOHEI,
Takoe IpeJCTaBlIieHHE TPeOOBaHMI TpeOyeT OT IKCIEPTOB 3HAYUTENBHO MEHBILE
YCWIINH, YeM TOCTPOEHHE IMOJHOCTHIO (OpPMabHON crielupuKaumy, ¢ Apyroin —
IMO3BOJIACT MPOBECTU AOCTATOYHO TLLlaTeHbelﬁ aHaJIu3 ITO0JIHOThHI, MUHHUMAJIbHOCTH,
a/IEKBaTHOCTH U HENPOTUBOPEYHBOCTH TPEOOBAHUIA.

3.3.1. /lexomno3uyus noseoeHus cucmemol

KoHuenryanbHasi MOJielIb TIOBEICHHsI pa3padaThiBaeTCsl Vsl OTIENBHBIX DJIEMEHTOB
MTOBEJICHUSI CHUCTEMBbI, TAKUX KaK aJTOPUTM €€ IOBEJCHUS B HEKOTOPOW CHUTyallnu
WIA HCIONb3YeMBI IPOTOKOJN OOMEHAa JaHHBIMH C JPYTHMH CHCTEMaMH.
JleKOMIIO3MIHUI0 CHCTEMBl IMPOBOIAT OKCHEPTHI B MNpeaMeTHO# obnacti. OHH
BBIACIAIOT KOMIIOHEHTHl WM TPYIIbl CBS3aHHBIX (YHKLIUH CHCTEMBI, KOTOpPbIE
orepupyroT odmmM HabopoM AaHHBIX. B ciydae NHpOCTBIX CHUCTEM, TakMX Kak
peanusanys OTACIBHOIO IMPOTOKOJIA WIM CIEHUAIN3UPOBAHHOIO MPOrPaMMHOIO
nHTepdeiica, Takas rpymnmna MoxeT ObITh oxHa. [yisi OoJee CIOXKHBIX CUCTEM TIpYIIT
(hyHKIHH MOXET OBITh MHOTO.

35

Jnst  mpencraBiaeHMs  JEKOMIIO3MLIMHM  UCHOJb3yHOTCS guarpammel UML  —
JyarpaMMbl  KJIacCOB, JAHWArpaMMbl OOBEKTOB WIIM JWAarpaMMbl pa3BepTHIBAHUS
(deployment).

3.3.2. Pazpabomka KOHUenmyanbHol MOOeaU U YCMAHOBIeHUe
nPOCAEHCUBAEMOCIU MPEHOCAHUTE

ITocme Toro kak TMpOBeACHA MEKOMITO3WIMS MOBENCHHUS CHCTEMBI, JKCIIEPTHI
pa3pabaThIBarOT MOJIENN OBEACHUS IS BELACICHHBIX TPYII ()YHKITHHA.

[IpencraBnenne moBeNEHUS B MOJENM 33aBUCHT OT XapakTepa IOBEACHMS: IS
ANTOPUTMOB 00pabOTKHM MaHHBIX WM MPOTPaMMHOTO HHTEpderica 3To ncesdokod,
IUIsL TIPOTOKOJNAa OOMEHa COOOWICHMAMH — paculupeHHblil aemomam, 3aJaHHBIA
TabyMIel Iepexo/I0B.

B 1iceBnoKo/1e HCTIONB3YFOTCS AIEMEHTHI KaKOTO-THO00 s13bIKa mporpammupoBanus (Cu,
Java 1 T.11.), HO OTZEJIBHBIE ONEPATOPHI M BHIPAXKEHUSI MOTYT 3aMEHATHCS Ha (pasbl Ha
€CTeCTBEHHOM s3bIKe. Takas monyopMalbHas MOAENIb IIOBENCHUS MOXET
paccMaTpuBaThCs Kak HE MOJHOCTHIO (opMajibHas siBHAsl CrelMUKalys, WK Kak
NPOTOTHI WM cXeMa peann3anui. C KaKIbIM BETBICHUEM U C KaXK/IbIM JCHCTBHEM B
MOJIEJH JI0JDKEH OBITh CBsI3aH HAa0Op peryiaMeHTUPYIOMNX TpeOOBaHHUH U3 KaTajora.

B Tabnuie, onuceiBaoiell aBTOMAT, 3aJJaF0TCS IIEPEXOAbI MEX/Y €ro COCTOSTHUSIMHU.
Jns Kaxaoro mepexona ONpPEAENSIOTCS €ro HayajbHOE COCTOSHHE, BXOJHOH
CHMBOJI, TTPOM3BOJMMOE JEHCTBUE, BHIXOAHOW CHMBOJI M KOHEYHOE COCTOsHHE. B
ONMCAHUAX JEHCTBMS M  BBIXOAHOTO CHMBOJIAa  JIONTyCKaeTcsi  CBOOOMHBIN
He(hOpMaNbHBI TEKCT O TOM, YTO INPOHMCXOAMT NPH BHITOJHEHHH AEHCTBHSA H
KaKUMH CBOMcTBaMu oOsanaeT pe3ynbraT. C KaKAbIM MEPEeX0JI0M COMOCTABISIETCS
HaOOp TpeOOBaHWA, PErIAMECHTHPYIONIMX €ro JIeHCTBUE, M3MEHECHHE COCTOSHHS
aBTOMara M BBIXOJHBIE cooOmmeHus. TabiauyHoe 3aiaHie aBToMaTa MOXET OBbITh HE
CTOJIb HarjsilHO, Kak ero rpaduueckoe omucanune win UML  Statechart, no
MO3BOJIIET TIPOBOAMTH OoOJiee aKKypaTHBIA aHalIW3 IMOJHOTHI W aJE€KBAaTHOCTH
TpeOOBaHMUII K aBTOMATY.

Konnenryansaas Mozenb pa3pabaTeiBaeTCsl HA OCHOBE crienu(uKau TpeOoBaHU
1 OoOMMX 3HAHWH O TOM, Kak JOJDKHA paboTaTh cHcTeMa. | JTaBHOE OTpaHHWYCHUE,
KOTOPOMY IOJDKHA YAOBJIETBOPATH KOHIENTyaldbHAas MOJAETh — 3TO €€
@ynryuonavras nonnoma. To ectb, B HEil NODKHBI ObITh OMKMCAHBI BCE BapHAHTHI
MOBEICHUS, JOMYCTUMBIE B paMKaX OTPAaHUYEHHUI Ha BXOJIHBIE JaHHBIE.

YcraHoBiieHuE IIPOCIICIKNBACMOCTHU TpG6OB3.HPII>i 3aKJIF0Ya€TCA B TOM, YTO KaXIOMY

JIEHCTBUIO B MOJICNI COIOCTABIIIETCSI HA0Op TpeOOBaHUH, PErITaMEHTHPYIOUINX €T
pe3yJbTaTHI.

3.3.3. Ananu3z nonnomsl u MUHUMATbHOCIMU HAOOPA Mpedosanuil

OyHKIMOHAIBHBIE TPEOOBAHHS MOTYT MOKPBIBATh TOJIBKO YacTh (OYHKIIMOHAIBHOCTH
cucreMsl. Habop TpeOoBaumii OyneM CUMTATh MOJHBIM, €CIIH UL TE€X BapHaHTOB
HOBEJCHHUS CHCTEMBI, KOTOPbIE HE MOKPHITH (PYHKIHOHAIBHBEIM TPEOOBAHUSIMH, B
crienupUKaMy SBHBIM 00pa3oM CKa3aHO, YTO MX peajM3alusi OCTaBlIeHa Ha
ycMoTpeHHe pa3paboTunkos (implementation dependent).
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HabGop TpeOoBanmii OyneM CYMTATh MHUHUMAJIBHBIM, €CJIH K KaXKIOMY JCHCTBHIO
MIPEIBSIBIIICTCS HE 00JIee OHOTO TPeOOBaHUS.

Ecnmn mpum  pa3paboTke  KOHLENTYalbHOW  MOJEIM WM  yCTaHOBICHUH
MIPOCIICKUBAEMOCTH TPEOOBaHMI BBIACHUTCS, YTO IPU HEKOTOPBIX YCIOBUSAX Ha
COCTOSIHHE W BXOJHBIE JaHHBIE MOJENHM Ha IIOBEJCHUE CHCTEMbI HEeT TpeGOBaHWM,
9TO MOXET O3HAa4yaTh HENOJHOTY BBIIENEHHOT0 Habopa TpeOoBaHMi. MOXHO
yKa3aTh HECKOJIBKO BO3MOXHBIX MPUYHMH TAaKOW HEMOJIHOTHI.

e [lpu pa3merke ¥ MIEHTUQHUKALMH TPEOOBAHUN HEKOTOPHIE M3 HHUX MOIJIH
OBITh HE BBISABIICHBI. Vcroibp30BaHNe pa3MeTKH JOKYMEHTOB CIIOCOOCTBYET
BBIJICJICHUIO BCEX BO3MOXKHBIX (PYHKIMOHAIBHBIX TpeOOBaHWH, HO He
MOJKET CITy>KUTh a0CONIOTHO# rapanTtueid. [loaToMy B cirydae oOHapyKeHHUS
HENOJHOTH Habopa TpeOOBaHMIT HEOOXOIMMO MPEXKIE BCETO IPOBEPHTH,
€CTh JI1 B HEPa3MEUYEHHOH YacTH CIeHU(pUKAUUK COOTBETCTBYIOLINE
TpeboBanus. Ecin oHn OyayT oOHapysKeHbl, TO HEOOXOUMO BEpHYThCS Ha
HIepBBIH 3Tall MMpoliecca U BHECTH TPeOOBaHMS B KAaTaJIOT, a 3aTeM J00aBUThH
HX K MOJIEIH.

e Bcerpeuatores curyanuu, Korjaa TpeOOBaHMs OKa3bIBAIOTCS «pa3Mas3aHb) M0
HECKOJIbKUM  JIOKYMEHTaM. Tak, Hampumep, OCHOBOIIOJIAralolue
TpeboBanusi Kk peanmnsaiuu [PMP-2  chopmynupoBanbl B cTaHaapre
ISO/IEC 13818-11 [50], HO WacTh OTpaHWYCHUIN HAKIIAABIBACTCS OOIIMMHU
tpeboBanusmu k  MPEG-2 (ISO/IEC 13818-1,2,3 [53-55]). Ilo »atoit
MIPUYMHE €CIIM B MCXOJHOM crienn(UKanuy HeJAO0CTalomue TpeOOBaHHs He
HalJeHbl, TO HAaJ0 W3y4aTb JOKYMEHTBI, ONHUCHIBAIOLIME OOBEMITIOIIYIO
CHCTEMY WJIM CMEXHbIe cucteMbl. Ecin B X0z aHaiIM3a HENOJIHOTHI OyIyT
OOHapy»eHbl He PacCMOTPEHHBIC paHee NOKYMEHTHI ¢ TpeOOBaHHUSIMH, TO
HE0oOXOIMMO BBECTH TH JAOKYMEHTHI B COCTaB CHEU(UKALNN U BEPHYTHCSA
Ha MepBbIN ATall.

e FEme onsa npuunHa BO3MOXHOW HEMOJHOTHI KaTajora TpeOOoBaHUH

3aKJII0YAeTCsl B TOM, YTO HEKOTOPHIE TPeOOBaHMS KaXKYTCS HACTOJBKO
OYEBUIHBIMHU pa3pabOTUNKaM CrelU(HUKALMH, YTO HE BHOCATCS B €€ TEKCT.
Hanpumep, mns pa3paboT4ukoB HCXOoaHO# crerudukanuu [IPMP-2 6bu10
OYesuOHo,  UYTO  peajM3alys ~ JO0JDKHA  MICHOPUPOBaThb  HEBEPHO
c(OopMHUpOBaHHbIE BXOJHBIC JaHHBIC, HO B TEKCTE crieludukanmum 06 3ToM
He Obuio HM cinoBa. Ecim oOHapykeH Takoro popa «mpo0em», TO st
JOCTIDKCHUS IIOJTHOTHI TPeOOBaHHMI TaKue «OYEBHIHBIC» OTrpPaHHYCHHS
(GUKCUPYIOTCS M BHOCATCSA B KaTalol KaK HM3BJIEYEHHBIC U3 IPEIMETHOMN
obnacTH, HE HMEIOINe MPEJICTaBICHUs B BHAE (PAarMEHTOB TEKCTa
cnemudukanuu. [Ipy  5TOM oOueHb TOJNE3HO MMETh KOHTAaKT C
paspaboTyukamMu crieluUKalMy, YTOOBI Yy3HaTh, KaK OHHM TPAKTYIOT
BBISIBJICHHOE «OYEBUIHOE) IIOBE/ICHHE.
Ecinm  ynamoce  BBIBHTH ~ Takoro pojaa  Iogpa3yMeBacMble,  HO
HEOTrOBOPEHHBIE TPeOOBAaHMS M OTPAaHHYEHHS, CTOUT BKIFIOYHUTH UX B OTYET O
gepexrax cnemuduKanMM M IPEICTAaBUTh PEKOMEHJAIUIO BHECTH
TpeboBaHUE B cCrelU(PHUKALNUIO, TaK KaK TO, YTO SICHO OJHHM, MOXET
0Ka3aThCsl COBCEM HE OYEBHUIHBIM JUISL APYTHX.
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3.3.4. Ananu3z adexeamuocmu KOHUERMYAabHbIX MoOeell

KonnenrtyansHas Momens MOBEACHUS MPEACTAaBISAET cO00il CkaToe W YeTKoe
ONHCAaHWE IKEaeMOTr0 TIOBEACHUS CHCTEMBI, CHAa0)X€HHOE CCBUIKAMH Ha
perIaMeHTHpYIONe TPeOOBaHUs. DTO TaeT BOZMOKHOCTh 3KCIIEPTaM M aHAIUTHKAM
NPOBOJINTH aHANM3 aJeKBaTHOCTH TpeOoBaHWil. B pamkax aaHHOro meroma st
BIMIALIMY TIPEJUIaraeTcsi MCIoIb30BaTh BO3MOXKHBIE CLIEHAPHH PabOThI CHCTEMBI:
9KCHEPT IPEAMETHOH 00JacTH MOXKET MBICIIEHHO WJM Ha OyMare BBINOJIHHUTH
HEKOTOpBIM CIIEHapuil U TPOBEPUTh, UYTO pealu3alus CIeHapusi B paMKax
MIOCTPOEHHON MOJAEIH COOTBETCTBYET OXKUIAHHSIM.

Hanpumep, Ui TelIeKOMMYHUKAIMOHHBIX IPOTOKOJIOB OYEHb BAXHO, YTOOBI
KOPPEKTHBIE peayiM3alyi MOTJIM YCIEUIHO B3auMojeicTBoBath (interoperate). s
MPOBEPKH ITOTO AacleKTa aJAeKBaTHOCTH JKCIEPT B MBICICHHOM 3KCIIEPUMEHTE
CTPOUT pa3lIMiHble KOPPEKTHBIE CLIEHApUH 0OMEHa COOOLIEHHUSIMU U TIPOBEPSIET, YTO
peanu3alu COXpaHsT CIHOCOOHOCTh B3aMMOJEHCTBOBAaTh B KaxIoM H3 HHX. [Ipn
NPOBEJCHUH aHaIN3a 0co00e BHUMaHHUE ClieAyeT 00paIiaTh Ha «UCKIIIOYUTEIIHHbIE)
CHUTYaIlM — OIIMOKY Nepefadr, HapyIIeHHe MopsIKa COOOIIEHUH | T.1I.

B psne cnydaeB Bropoit atan nporecca FOREST kaxkercs oueHb MPOCTBIM U €CTh
cobya3H cpasy IepeiTH OoT Karajoruzanuu K ¢opManusanuu TpeboBaHuil. B
YacTHOCTH, Takas CHTYyallls MOXET BO3HHKHYTH, KOTJa OIIBITHBIE Pa3pabOTUMKH
paboTaroT HaJ IIPOCTHIMHU MPOTrPaMMHBIMU HHTEpdelicaMi CO CTPOruM pazOreHreM
Ha TOACUCTEMBI M YETKO IPONHCAaHHBIMH TPEOOBAaHHMSAMH (HANpHMEpP, XOPOLIO
IOKYMEHTHpOBaHBl HekoTopwle moacucteMbl POSIX API). Tem He MeHee, MBI
PEKOMEHIyeM BCerIa BBINOJNHATH IPEACTaBICHHBIC BhIIE JeHcTusa. Kak
MOKa3bIBaeT TMPAKTHKa, pa3paboTKa KOHLENTYalbHOH MOIEIH 3HAYUTEIHHO
obuieryaer aHanu3 TpeOOBaHUI U MOCIEAYIONIYIO (HOPMATH3ALHIO.

3.3.5. Paspewenue npoonem

B mpomecce FOREST mns paspemieHuss HEMONHOTHI, MPOTHBOPEYMBOCTH FUTH
HEaJeKBAaTHOCTU TPeOOBAHMI HCIIOIB3YETCs TEXHHKA MOCTPOCHUs creHapueB. [l
NpOOJIEMHBIX CHUTyallMii CTPOSITCA CIEHAapHM Ha €CTECTBEHHOM S3bIKE WIH C
UCIIONB30BaHUEM TIpadUyuecKuX HOTAlUWil, KOTOPHIE OIMCHIBAIOT  IBOJIOLHMIO
CHUCTEMBI, MPHUBOAIIYI0O B TAKyK CHUTYallMi0. ODTH CIIEHAPUH COIMPOBOXKIAIOTCS
OIIMCAHUCM BBISIBJICHHBIX Hp06ﬂeM n MepeaaroTCd OKCIEpTaM B HpeﬂMeTHOﬁ
obnacti wnu aBTopam creuudukanmid. PesynbraroM 00CYXIEHHS MOXET OBITh
HCTIpaBiieHne TpeOOBaHMN WK J10OaBIeHHE HOBBIX TpeOoBaHMil. B oboux cirydyasx
HE0OXO0MMO BHECTH N3MEHEHHS B KaTaJIOT TPeOOBaHUI U KOHIIETITYaJIbHBIE MOJIEIIH.

3.3.6. Ceéazv c D-npoyeccom

B oroOpaxennn pabot Broporo stana Ha ®d-nporecc, npexcrasieHHoMm Ha Puc. 10,
BBIJICJICHUE TPEOOBAaHMH OIMpAacTCs Ha KaTajlor TpeOOBaHWH, IIOMYUYEHHBIH B
pesyibrare nepBoro stama. Kartajgor TpeOoBaHHMI MOXET M3MEHSTHCS B Ipolecce
paboTHl ¢ KOHIENTYaIbHBIMU MOJEISIMA — MOTYT JOOABIATHCS HOBBIE TPEOOBAHUS
1 YTOYHSATHCS CYIIECTBYIOLINE.
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Banunanus u Bepudukanus tpedboBanuii d-nporecca COOTBETCTBYIOT BalHIAIMU U
Bepu(HUKAMU KOHIENTYalbHBIX MoOJeleld. BHemHue cBoiicTBa TpeOOBaHMIA
o0ecrieunBarOTCs Oaromaps TOMY, YTO B KOHIEHTYaJbHBIX MOJEIAX 00sS3aTEIEHO
COXPaHSIOTCS CCBUIKU Ha MCXOTHBIC TPeOOBAHMUS M3 KaTaJora.

YTouHeHus TpeboBaHUI

[ Karamor TpeboBanuii. ]

A

JlexoMmo3uius
TOBEICHUS

Banupamus Bepudukanus
KOHIIETITY aJIbHBIX KOHIIETITY aJIbHBIX
Moelei MozeIeH

PazpaboTka
KOHILICNITYaIbHOI
MOZEIH

Y

YcraHoBiienue
MIPOCIICKIBAEMOCTH

TpeOOBaHUMK

Puc. 10. Omobpasicenue npoyecca emopozo ypoeus na @-npoyecc

3.4. NocTpoeHue chopmanbHON mogenu TpedboBaHNM

B mpomecce  FOREST TpeboBanusi (GopMalu3yrOTCS B BUAC KOHMPAKMHbLIX
cneyugpuxkayuii. PaccMOTpUM JTOCTOMHCTBA TaKUX CHEHU(GHUKAIMA B KOHTCKCTE
aHanmu3a TpeOOBaHUM.

o KOHTpaKTHLIe cneumbnkauun TO3BOJIAIOT CPABHUTCIIBHO JICTKO OIMCBIBATDH
Pa3JIMYHBIC BHJbI HCACTCPMUHUPOBAHHOI'O TIIOBCJACHHSA, B TOM YUCIC
HeIeTEePMUHM3M, BBI3BAHHBIH HEIOJHOTOW HMCXOIHOHM CHENM(HKANH WU
0COOCHHOCTSIMU pealTi3alim.

e CymectByloT 3(deKTuBHBIE CIIOCOOB aBTOMATHYECKOTO TOCTPOCHUS
TECTOBBIX OPaKyJIOB M3 KOHTPAKTHBIX crenudukanuidi [56,57]. 3t0
MO3BOJISIET ~ aBTOMATH3UPOBATh  NPOLECC  MPOBEPKU  COOTBETCTBHS
peanmzanuu TpeOOBaHUIM.
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3amauu sTana

Brigenenne TpeboBaHwmiA
o] CornacoBanue TpeboBaHUI
Cucremaru3zanus TpeOOBaHHH
Onucanue TpeboBaHuit
Bamunarus tpeboBanuii
Bepudukamnus tpeboBaHmit
(o] IIpoBepka 0AHO3HAYHOCTH
o IIpoBepka MoIHOTHI
(o] IIpoBepka HEIPOTUBOPEUUBOCTH
(o] IIpoBepka MUHUMAIBLHOCTH
o] [TpoBepka cucTeMaTHIHOCTH
. ObecrievueHne BHENTHAX CBOICTB TpeOOBaHMIA
o] ObecmnedeHne MPOCIeKUBAEMOCTH
o] ObecnieueHue MPOBEPIEMOCTH
0] ObecneueHre MOAUPUIUPYEMOCTH

Bxonnsie Karanor TpeboBaHmMii, TEKCTOBas CrieNi(PUKALINSA, KOHIETITyaJIbHAs
JTAHHBIC 3Tana [MOJEIb TOBEACHHS

Cxema

BBITIOJIHCHUA

JTara

dopmanusauyua
KOHTpakTa

OnpepaeneHne KOHTpakTa
cneuudukaumm

aHanus
NONHOTLI U
MUHUMAnbHOCTY
[OBHapyxeHbl  [OBHapyxeHbl  [OBHapyxeHbl
npo6nembi] npo6rembi] npo6nemsi]

YcTaHoBneHne
npocnexvueBaemMocTu

Axanus npoBepAaemMocTu

AHanus HEeNpPoOTUBOPE4YNBOCTU

PaspelueHue npobnem
YTouyHeHue TpebGoBaHuii

'

Pesynbrater  |DopManibHas crienuduKanys

JTara
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Tab. 5. Kpamrkoe onucanue smana «Ilocmpoenue gpopmansvroti mooenu

mpebo6anuiLy.

Pa3zpaboTka KOHTpakTHBIX crienupuKanuii TpeOyeT MBIIUICHHS B CTHIC
TpeOoBaHUIl K pe3yibTaTy, KOTOPBIH OTIMYAETCS OT XapaKTEPHOTO CTHIISL
MBIIUIEHUsT Pa3paOOTYUKOB TMPOrPaAMMHBIX CHUCTEM. OTO IO3BOJISIET
BBISIBUTH ~ OCOOEHHOCTM  TpeOOBaHW,  KOTOpblE  OCTINCh OBl
HE3aMEUEeHHBIMM  IIpU  aHaju3e  TpeOOBaHMH OpUu  HOMOIIA
MIPOTOTUIIMPOBAHMS WIN Pa3pabOTKH 3KCIIEPUMEHTAIBHBIX peanu3anuii. B
YaCTHOCTH, MBI CUYHMTaEcM, YTO KOHTPAKTHAs CHEHU(HKAMS ITO3BOJIIET
Jdydile  aHAIM3UPOBaTh  TPeOOBaHWMS K  HEJCTEPMUHHUPOBAHHOMY
HIOBE/ICHHIO, YEM SIBHBIE UCIIOJIHUMBIE CIIEIM(UKALINY WIN TIPOTOTHIIBL.



dopmanuzanus
TpeboBaHUi

Puc. 11. Paspabomxa popmanvrvix cneyuguxayuil onupaemcs Ha 6ce
pe3yibmamul, NOYYeHHble panee.

TpeTuit 3Tan COCTOMT U3 HECKOJIBKUX I11aroB.

1. Onpenenenue cocraBa ¢opmaabHOro uHTepgeiica. B pesynsrare 3T0T0
miara OMNpeAesseTCs MHOXECTBO OIepaluidi ¥ COOBITUH, MOCPEICTBOM
KOTOPLIX IporpaMMHas CUCTEMaA BSaHMOﬂeﬂCTByeT C BHCIIHUM MUPOM.

2. dopmanu3anusi KoHTpakta. Ha o5rtoM 1mare (QyHKUMOHABHBIC
TpeOoBaHusl, U3BJICUCHHBIC HA TIEPBBIX JBYX JTalaxX, 3alHChIBAIOTCS B BUIC
(hopManbHBIX crielU(pUKALMA KOHTPAKTA.

3. Baaupanus u Bepudukamnus TpedoBaHMIA.

B omuchiBaeMOM MOAXOJIE€ HCHOJNB3YIOTCS TaK Ha3blBaeMble COOBITHHHBIE
KOHTpakTHbIC crieruduranuu [58,59], B KOTOPBIX HHTEPHEHC CUCTEMbBI COCTOUT K3
cmumynoe ¥ peaxyuu. CTUMYJBl COOTBETCTBYIOT BO3ICHCTBHSIM, KOTOpbBIE
OKa3bIBACT OKPYXKCHHUE HAa CUCTEMY, PEaKIMd — BO3ICHCTBUSIM CHUCTEMBI Ha €€
OKpY>KEHHE.

3.4.1. Onpeoenenue cocmasa popmanvrozo unmepgheiica

3agaya nepBoro mara (popmManu3auy — MpeaCTaBUTh BO3MOKHbBIC B3aUMOICHCTBUS
CHCTEMBI C OKPY>KEHHEM B BHJIe HA0Opa CTUMYJIOB M PEAKIIHH.

Haubonee mpocro sTa 3amava pemaercss Uil CHCTEM, HWMEIONIMX CHHXPOHHBIN
IporpaMMHBIA nHTEpdeiic, He NMpenyCMaTpUBAIONIMKA KaKoro-l1nbo acHHXPOHHOTO
B3aUMOJICICTBUS C OKPY>KEHHEM WJIN BO3MOXKHOCTU OJHOBPEMEHHOI'O MOCTYILICHUS
HECKOJIBKUX BO3NeiicTBHil Ha cucteMy. DopManbHBI HHTep(eiic TakKux CHCTEM
COCTOHT TIPOCTO W3 MX UHTEPPEHCHBIX OTICpaITHi.
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CrumyJibl Peaxuun

I:I Oxpy:xeHue - Cucrema

Puc. 12. Cmumynol u peaxyuu.

Bornee  crnoxHO ~— ycTpoeH — mHTepdeic s ACHHXPOHHBIX — CHCTEM,
peyCMaTPUBAIOIIMX BO3MOXHOCTh MAPALIEIbHOIO BbI30BA HECKOJIBKHX OIepanuit
WY TIepeJjauyl BOBHE JaHHBIX 0€3 HEMOCPEJICTBEHHO MPEANIECTBYIOIIEro 3a1poca Ha
HHUX, CHCTeM C OOpaTHBIMH MpoleAypHbIMH Bbi3oBamu (callbacks), coObITHAMEU
(events) B wuHTepdeiice. B aTux chydasx kaxaas wuHTepdelicHas onepauus
paszenseTcs Ha JBa dJIeMeHTa POpMaIbHOro uHTepdeiica: CTUMYII-BBI30B (PYHKITUH
U PEaKlHUIO-BO3BpAT YIPaBlcHHs. PasiuyHble BUABI ACHHXPOHHBIC COOBITHS,
TE€HEPUPYEMBIX CUCTEMOM, CTAHOBATCS PEAKLUSIMU.

HaunmMeHee oueBHIHBIM 00pa30M BBIJCISIFOTCS AJIEMEHThI (hopMalibHOTO UHTEpdeiica
JUTA TIPOTOKOJIOB M CHCTEM, KOTOPBIE B3aMMOICHCTBYIOT Yepel CJIOKHO yCTPOSHHBIE
CTPYKTYpPHl JaHHBIX, HaIpuUMep, MPH IOMOIIM Mepedadn cooduieHnit B (opmarte
XML.

B aTux ciyydasix HEOOXOAMMO pa3iuyaTh OMPEIEICHUE THIIOB JAHHBIX U CTPYKTYPbI
CcOOOmeHnit B creU(UKanud CHCTEMBl ((pH3udyecKre HaHHBIE) W aOCTPAaKTHBIN
CTHMYJ WM peakuuio. Ha mpakTuke BCTpedyaroTCsi caMble Pa3Hble COOTHOIICHUS
MEeXAy (U3NUECKHMMH JaHHBIMH W JJeMeHTamu QopMmaibHOro uHTepdeiica.
PaccMOTpHM HEKOTOPHBIE IPHUMEPHI.

e B MHOroypoBHEBBIX CTE€Kax HMPOTOKOJIOB OJUH MaKeT IEPEHOCUT AaHHbIC
HECKOJIBKUX TIPOTOKOJIOB, HO OJJIEMEHTaMHu (GopManbHOro HHTepdeiica
yIOOHO CUMTATh HE MAKEeThl, a 3arOJIOBKH OTAEJBHBIX MPOTOKOJIOB. Tem
CaMbIM OJMH TaKeT MOXET COOTBETCTBOBATH HECKONBKUM CTHMYJIaM WIIH
PpeaKIHsIM.

e B nortoxoBoM Buieo NaHHBIE PAa3NENAIOTCA HAa HEOONIbIINE OJIOKH, TIPHYEM
TEKCT CTaHJapTa CHeNU(UIHUPYET IpeJACTAaBICHHE JaHHBIX (Tabiu)
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UMCHHO B Takux HeOoJbInX Onokax. HecMoTps Ha Takyro crienuuKaIuio,
CTHUMYJIOM JIyYIlle CYHTaTh MOJNYYCHHsS BCEW TaONMIBI JTAaHHBIX,
abcTparupysch OT ee IpeJCTaBIeHHs B IIOTOKE. B 3TOM cirydae HECKOJIBKO
(bu3nuecKUX pa3[eNCHHBIX OJOKOB JaHHBIX COOTBETCTBYIOT OJHOMY
aJIeMeHTy (popMaIbHOTO HHTEpdeiica.

PaCCMOTpI/IM COCTaB (bOpMaJ'IBHOFO HHTep(beﬁca I pa3IMYHbIX  BHUJOB
TIPOrpaMMHBIX CUCTEM.

CucreMbl ¢ CHHXPOHHBIM NPOTPAMMHBIM HHTepdeiicom.

B stom ciywae kaxaoil mHTepdeicHON omnepanuu COOTBETCTBYET OAWH
aeMeHT (hopMabHOTO HHTEpdeiica.

CucreMbl ¢ aCHHXPOHHBIM MPOrPaMMHBIM HHTEp(dericoMm.

0 Cunxponnvie @ynxyuu, T.e. (QYHKIHUH, KOTOPbIE U1 BHEIIHETO
HaOroaTens MCIOJIHAIOTCS aTOMapHO B JIOOOM COCTOSHUM U B
000N MOMEHT BpEeMEHH.

Kaxmoii CHHXpOHHOW (QYHKIUH COOTBETCTBYET OJUH 3JEMEHT
(dhopmasibHOTO HHTEpdETica.

O Acunxponnvle ¢pynxkyuu — HTEpPEHCHBIE QYHKINH, KOTOPEIE HE
SIBIISIFOTCS] CHHXPOHHBIMH.
Ecin popmanusm nonuepkuBaeT TOJIBKO CTHMYJIBI M PEAKIHH, TO
BbI30B ACHHXPOHHOW MHTEp(QEHCHON (QYHKIMHM BXOIUT B
(opManbHbIi MHTEPQENC KaK CTUMYJI, a BO3BpAT €0 YIPaBJICHHS
— Kak peaxuusi.
Bo3moxHO, B wmcnomb3yeMoM (opManu3Me €CTh IMOJJEpKKa
pacweniennvix onepayul, To eCTb MOXXHO Pa3JelUTh OMEPALHIO
Ha HECKOJIBKO aTOMAapHbBIX AEHCTBUH M 3a1aTh IOCTYCIOBHE I
KQXIOro u3 HuX. [locTycloBHsS ONpENenstoT W3MEHEHHs
COCTOSIHMS HEMOCPEACTBEHHO IIOCie JIEHCTBUSA, COCTOSHUE IOCIe
BO3BpaTa YHpaBJICHHUs M3 (YHKIHMU OIPENEIseTcs] MOCTYCIOBUEM
nocieanero naeiicteus. B Takom cirygae (yHKIMS BXOOUT Kak
OJIMH 3JIEMEHT ()OPMaIbHOTO MHTepderca ¢ KaKk MUHUMYM JABYMS
aTOMapHBIMHU ASHCTBUAMHU (OZHO — BBI30OB (DYHKIMH, Ipyroe —
BO3BPAT YIIPABICHHUSA).

0 Obpammnvie gpynkyuu (callbacks).
OOpatHble (QyHKIMH, KaK IMIPABHJIO, UCIOJB3YIOTCS B KOHTEKCTE
MHOTI'OITOTOKOBBIX npnnomeﬂnﬁ, MMO3TOMY MBI PEKOMCHAYEM
BCET/la pacCCMaTPHBAaTh UX KaK aCHHXPOHHBIE OTEPALIIH.
Ecnun ¢opmanusm nonuep>KMBaeT TOIBKO CTUMYJIBI U PEaKLUH, TO
BBI30B 00OpaTHOW (QYHKIUH (CHCTEMa TiepelaeT VyIpaBICHHUE
OKpPYKEHHUIO) BXOOUT B (OpManbHBIM HHTep(deic Kak peakius,
nepeaya ynupasieHHs: 0OpaTHO CHCTEME BXOIUT KaK CTHMYIL
dopmanu3sM MOXKET MOJJepKHUBaTh ClenuduKauio 00paTHBIX
BBI30BOB KakK (DYHKILMH CHELMAIBbHOTO BHIA, HO U B 3TOM Clly4yae
JUIL  aCHHXPOHHBIX  uHTep(deiicoB  HeoOX0oaAMMO  paslelnsiTh
JNEHCTBUS 10 BBI3OBY OOpaTHOM (QYHKIMHM W BO3BpaTy IO
yIIPaBIICHUSL.
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BosMoskHO, popMann3M NOAIepKUBACT ONMICAHUE PACIICTUIEHHBIX
oneparuidi. Torga oOpaTHas (yHKUUSI COOTBETCTBYET OJIHOMY
SJIEMEHTY (dhopmasibHOTO uuTepdeiica ¢ HECKOJIBLKUMU
aTOMapHI)IMl/I IlCﬁCTBl/ISIMl/I.

0 Cobwimus (events).
PaccmarpuBaroTcs Kak 9acTHBIN ciydail 00paTHBIX (pyHKITHIA.

CucreMbl ¢ 00OMEHOM COOOLIEHMSIMH, C OJHHM YPOBHEM TpaHCHOpTa
COOOIICHNH 1 IPOCTHIMH COOOIICHHUSIMHU.
Ecim cucrema mnpemocTaBisieT MPOrpaMMHBEIN  uHTepdenc, TO CTOWT
CleoBaTh  PEKOMEHIAIMsAM AU aCHHXPOHHBIX  MPOTPaMMHBIX
HHTEPPEHCOB.
Hdns xaxporo cooOmieHuss w3 andaBuTa cooOlIeHHH B (OpMaNbHbIH
uHTepQeiic BBOIITCS Ba HJIEMEHTA.
0 [lonyyenue coobwenus. B 31OM 3nemeHTe  (HOpPMAaIBHOTO
nHTepdeiica crenuduImpyercs obpaboTka BXOJISILETO
COOO0IIEHHSI.

0 Omnpaska coobwenus. 3paech CHenUGUIMPYETCS IMPOBEpKa
KOPPEKTHOCTH HCXOIAIIEro coobmenus. OTnpaBKy COOOIICHHS
MOJHO paccMaTpuBaTh KaK YacTHbIH CiTy4yail 0OpaTHOTO BI30BA.

Peanu3anum npoToKo/10B BepXHEro YPOBHS.
Peanuzanun MPOTOKOJIa ~ OOMEHHMBAIOTCS COOOIICHUSAMH  4epe3
TPaHCIIOPTHBIH YPOBEHb W MPEJOCTABISIOT MPOrpaMMHBII HHTEpdeiic
npwioxkenusiM. VX dopmanbHbelii uHTEpQEiic ycTpoeH Tak jKe, Kak B
NpEeIbIAYIIEM CIydae.
Cucremsl, B3auMojeiicTByolue ¢ annapartypoii (apaiisepsr, HAL).
KoHTpakT ycTpoeH Tak ke, Kak JUIl CUCTEM C OOMEHOM COOOLICHHUSIMH.
OOpareHus K ammapaTrype pacCMaTpHBAIOTCSI KaK OTIPaBKa W IOJydEeHHE
coobwmenuii. [IpepeiBaHKs paccMaTpUBAIOTCS KaK MOIyYSHHUE COOOIIEHHIH.
CTeKH MPOTOKOJIOB.
Ecmu crek mpemocTaBisieT mporpaMMHBIN HHTep(eiic, TO CTOUT CIeI0BaTh
PEKOMEHIALMSM IJIsl ACHHXPOHHBIX POrPaMMHBIX HHTEP(EHCOB.
Ecnu crek B3aMMOIECHCTBYET C MPOTOKOJIAMH BEPXHETO YPOBHS, TO 3TO
paccMaTpuBaeTCsi Kak aCHHXPOHHBIH MPOrpaMMHBIN  uHTepdelic ¢
OOpaTHBIMHU BBI30BAaMM: OTIPAaBKa MAKETa BEPXHETO YPOBHS COOTBETCTBYET
BBI30BY MHTep(elicHOI (QyHKIUM, JOCTaBKa MaKeTa, [TOJy4YEHHOTO U3 CETH
— BBI3OBY 00paTHOM (pyHKIUH.
Kaxnplii ypoBeHb CTeKa NPEACTABISIETCST B KOHTPAKTE CIIEIYIONIMMHU
3JIEMEHTaMHU.

0 OO0paboTKka 3arojioBKa 3aaHHOTO IIPOTOKOJIAa BO BXOASIIEM

COOOIIIEHNH,

0 OOpaborka oxoHuaHus (trailer), ecnm OHO ecTh, 3aJaHHOTO
MPOTOKOJIA BO BXOJISIIIIEM COOOIIECHHH.



(0] OTHpaBKa COO6LI1€HI/ISI 3aJaHHOr'0 IMPOTOKOJIA.

Ecnu mpoToKoIbl, COCTaBISIIOIINE CTEK, MOJIEPKUBAIOT CAMOBIIOXKEHHOCTbD,
TO €CTh B KaU€CTBE BJIOKEHHOT'O COOOIICHUS MOKET BBICTYIATh COOOLICHUE
TOrO e wix 00Jee HHU3KOTO YPOBHS, TO MOXHO BBLACIUTH
MOJyYEHHE/OTIPABKY TAKOTO BIOXEHHOTO COOOIICHUS B  OT/CNbHBIC
3JIeMEHTHI POpMaIbHOTO HHTEep(eiica.

Eciu B HEKOTOpPOM YpOBHE CTE€Ka MOXKHO BBIJCIHUTH MMOIYyPOBHH (Hanmpumep,
BCIIOMOTaTeNIbHbIE 3aroJIoBKH B IPV6), TO

O JUIs KaXIOro MOAYpPOBHS B (OpManbHBIN HHTEpdEiic BBOAUTCS
3JIEMEHT, COOTBETCTBYIOIIMH 00pabOTKE 3arojoBKa JaHHOTO
[IOAYPOBH,

o JJI UCXOAAIINX COO6LI1€HI/II>1 B KOHTPAKT BBOJAUTCA TOJBKO OAWH
aneMeHT (hopManbHOrO HHTEepdeiica, COOTBETCTBYIOIINI OTIPaBKe
COOOIIEHHS TAaHHOTO YPOBHSL.

e CocTaB KOHTPAKTA JJI51 CHCTEM CO CJIOKHBIMHM COOOLIEHUSIMU.
[Mox ciOXHBIMH COOOIIEHHSAMH MBI TIOHHMAaeM COOOIICHHUS, KOTOpBIC
MePeHOCAT HWH(POPMAIMIO OIHOTO MPOTOKONA, HO IPH 3TOM B OJHOM
(U3MYIECKOM TMaKeTe MOTYT COACP)KaTh TaHHBIE HECKOJNBKHAX JIOTHYECKHUX
coobmennii. IIpuMepomM TakoW CHCTEMBI MOXET CIY)KUTh aHAJINU3aTOP
tpaccel UniTESK [57]: omHa Tpacca COCTOMT W3 MHOYKECTBA COOOIEHUH O
pa3IMYHBIX COOBITHSAX, MPOUCXOJMBIIMX B XOZA€ TecTHpoBaHWs. Jlpyroi
npumep — IPMP-2: nmorox MPEG-2 comepxuT mnocinenoBaTeIbHOCTb
CTPYKTYD JaHHBIX, OTHOCSIINXCS K OJIHOMY JIOTHUECKOMY COOOLICHUIO.
Kak mpaBuio, CIIoKHBIE COOOIIEHHSI SBISIOTCS BIIOKEHHBIMH, TO €CTh COOOIICHUS
OITHOTO BHJA COJAEPKaT OIHO M HECKONBKO cooOmieHuii apyroro Buaa. [lostomy
UX MOXKHO PacCMaTpHBaTh KaK MHOTOYPOBHEBBIH IPOTOKOJ, B KOTOPOM KaKIOMY
BUY COOOIIEHUI COOTBETCTBYET OTACIbHBIN YPOBEHb.

B KOHTpaKkTHBIX CHEHU(PHKAUMAX CTUMYJIBI M DPEaKUUH HNPEICTaBISIOTCS Kak
GyHKIMM ¢ mpea- M IOoCTycloBUsAMH. Takue (GyHKuMM MbI OyaeM HasbIBaTh
cneyuguxayuonnvimy. B pesynbTaTe BBINOJHEHHS IIE€PBOrO IIara JOJDKHBI OBITH
OIIpeJIeTICHbl CHIHATYPBI CIIEUU(PHUKAMOHHBIX (QyHKLMI.

3.4.2. @opmanuzayus Konmpaxma

Ha BTopoMm mrare stana ¢opManu3anny TpeOGOBaHNS 3aMUCHIBAIOTCS KaK JIOTHIECKUE
YCIIOBHS, BXOJSIINE B COCTaB Ipe.- ¥ IOCTYCIOBUH CrieNU(pHUKAINOHHBIX (QYHKIUH.

IToctpoenue (dopmanbHON crienudukanyun TpeboBaHuit CpoAHU
porpaMMHpoBaHul0. B o0oux ciydasx HedopMalbHOE IOHUMaHHE TOTO, 4YTO
HY)XKHO CZeNaTh, WJIM OIHUCHIBAIONIMH €ro TEeKCT Ha €CTeCTBEHHOM  SA3bIKe
npeoOpa3yeTcs B TEKCT Ha CTPOTO ONPEAEICHHOM (POPMaJIbHOM SI3bIKE.

B nocnenHee BpemMst METOAONOTHS IPOrPaMMHUPOBAHUS CAeJaNa 3HAUUTENbHBIN 1ar
BHepen OJjarofapsi BBIICICHHIO O0pasloB, WIM NaTTEepHOB, IPOEKTUPOBAHUS
nporpamMm. Meroznonorust opmanu3au IOKa pa3paboTaHa HE CTONb TIyOOKO,
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MO3TOMY JlaJiee B TEKCTE MbI MPEACTABUM TOJBKO MPUMEPHI OTACIBHBIX MPHEMOB
(hopmanmzanun TpeboBaHuil Oe3 ONMUCaHUs AeTalICH.

e @opmanuzaumsi TpeOOBaHWH K LEJOCTHOCTH CTPYKTYp AaHHbIX. B
KOHTPAKTHBIX CHEUU(UKAIMIX OrPaHWYEHHS LEIOCTHOCTH JAaHHBIX
¢dopmanusyloTcs, Kak INPaBWIO, B HMHBAPHAHTaX THIIOB JIaHHBIX,
MOJEIHPYIOIINX COOTBETCTBYIOIINE CTPYKTYPBHI.

e @opmanu3auMsi HeraTMBHbIX TpeOoBaHuii. Ilog  HeraTuBHBIMH
TpeOOBaHUSMH IMTOHUMAIOTCS TPEOOBaHWUS, KOTOPBIE 3alpemaloT CHUCTEMe
BecTH ce0si ompeneneHHBIM oOpa3oMm. HeratuBHbIe TpeOOBaHUS IS
BO3BpAIIaEMOr0 3HaueHHs (YHKUMU CHEeUU(PUIHUPYIOTCS B MOCTYCIOBUH
COOTBETCTBYIOIIEH crienupUKaInOHHON GbyHKIHH, 3arper Ha
JEMOHCTPAIMIO PEeaKIUH 3aJaeTCsi B TIIOCTYCIIOBHHM peakIuH. Takue
TpeboBaHus crielnPUIMPYIOTCS B IOCTYCIOBHHU: €CIIM CHCTEMa BO3BpalaeT
3anpeleHHoe 3HaYeHHe WIN IEMOHCTPUPYET 3allpellieHHOe MTOBeIeHHUE, TO
IMOCTYCJIOBUEC BBIHOCUT OTpl/IIJ,aTeJ'le]:Jﬁ BEPAUKT O KOPPEKTHOCTU €€
MOBEJCHHUS.

o q)opmanmaulm TpeﬁOBaHlflﬁ K 0KMAA€MbIM PCAKIUAM.

O B OompmmHCTBE (QOPMATBHBIX S3BIKOB, MOJIEPKABAIOIINX
KOHTpPaKTHBIE CIeMU(HUKAINA, HET BCTPOCHHOW MOIIEPIKKH
TEMIOPATBHBIX CHEUU(UKAINA, TO €CTh CIEIU(pHUKANnuil CBOHCTB
HETIOYKHN COOBITHH, YIIOPSAIOYSHHBIX BO BpeMeHH. [1o3ToMy B 3THX
(dhopmanmuzmax TpeboBaHuUs K OXKHJIAEMOM peaknuu
(hopMyIIUPYIOTCSI B MOCTYCJIOBHU CHEUU(PUKAMOHHONW (YHKIHH,
COOTBETCTBYIOIIEH peakuuu. IlocTycioBue BBIHOCUT BEPAMKT Ha
OCHOBAaHMU HCTOPUU B3aUMOJEUCTBUM, KOTOpas XpAaHUTCSA B
COCTOSIHUU MOJIEIH.

O B Hekoropwix Qopmanusmax, pa3pabOTaHHBIX ISl TEXHOJIOTHH
UniTESK, ectp uwactmuHas  mOAJepKKa  TEMIOpPAIBHBIX
crenuduKanui: pa3paboTUNK crennuKalul MOXET yKa3aTb B
OIIMCAHUM CTHMYJIa, YTO B OyIyIIeM OXHIAeTCs peakuus U 3aJaTh
TpeOOBaHMUS K PEAKINH B BH/IE JOTHIECKOTO BHIPAKEHHS.

o @opmamm3anus  TpeGoBaHMii K  OKpyxkeHHI0. OrpaHWYCHUS,
HakJIaJbIBaeMble Ha OKPY)XCHHE, INPEACTABIIIOTCS B IPEAYCIOBHUSAX H
OTPaHUYEHUSX LETOCTHOCTH AJIsl BXOJHBIX IaPaMeTpPOB.

e TpedoBanusi Kk HeoOs3aTeJbHBIM (optional) ¢yHkmusam  wm
HeoOs3aTeNIFHOMY —TOBeAeHWI0. Jlmsi HeoOsA3aTeNmbHBIX  (QYHKIUA B
(dopManbHyl0  crequ(UKAIMIO  BKIIOYAIOTCS  MApaMeTphbl, 3HA4YCHHUE
KOTOPBIX ONpENeseT BKIIOYEHHE COOTBETCTBYIONINX TPEOOBAaHNUN B COCTaB
crienn(pHUKaIUU CUCTEMBI.

Habop daxTruecknx 3HaYeHHH MMapaMeTpoB CHEMU(PHUKALNU CIIYy)KUT
(hopMaTbHOW 3aMHUChI0 PEATM3ANMOHHO-3aBHCUMON 4YacTH TPEOOBaHUIA.
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3HaveHus napamerpam NPUCBauBAIOTCS IKCIIEPTAMU Ha OCHOBE TEKCTOBOT'O
ormucanus coorBercTBUs peanmzanun  (Implementation Conformance
Statement), rcciie0BaHUs MCXOAHBIX TEKCTOB pPEAN3alMy WIH U3Y4YEeHUH
ee IIOBEICHHS.

3.4.3. Obecneuenue npocnexncusaemocmu mpedoeanuil 6 hopmanvHoll
cneyuguxkayuu

B mnpennaraemom monxone TpeOOBaHUS MPEACTABISIOTCS B BHIE JIOTHUECKHX
BBIDOKECHUH, BXOAAIINX B COCTaB MpPEA- M IOCTYCIOBHH KOHTPAKTHBIX
cnenuUKaii W WHBApUAHTOB MHaHHBIX. [IpociexmBaeMocTh TpeOOBaHMIA
oOecrieunBaeTCsl  yCTAaHOBJICHHEM  SIBHBIX  CBA3€H  MeXOy  (OpMaibHBIM
IpeACTaBICHUEM TPEOOBaHHA U €r0 ONMCAHUEM B TEKCTE UCXOAHBIX JOKYMEHTOB.

B npeajiaracMoM MHnpouecce MOXKHO HCIIOJIb30BAaTh JBa MOAXO0Ja K 00ecIeYeHUIO
IMMPOCJICIKNBACMOCTH.

° MoxxHO TIOMECTHUTHh B CHGIII/I(I)I/IKEIHI/IIO ClICMAJIbHbIC KOHCTPYKIHU,
YKa3bIBAOIIUC Ha I/IHCHTI/I(l)I/IKaTOpI)I Tpe60BaHHI7[, COOTBCTCTBYIOLIUX TEM
WJIW UHBIM €€ 3JICMCHTAaM.

e MOXHO YyCTAaHOBHTh CBSI3b MEXAY TPEOOBAaHHUAMH U JJIEMEHTAMH
KOHTPAKTHBIX  CHeUU(HUKALUK  CPEICTBAMH  CHCTEM  yIPaBICHUS
TpeboBaHusimu. Hampumep, HEKOTOpble HMHCTPYMEHTbI  YIPaBICHUS
TpeOOBaHUSAMH TIO3BOJIIIOT CTPOWTH OTOOpaKEeHWS W3 TpeOOBaHUU B
MIPOHU3BOJIbHBIE OOBEKTHl. B TakMX HHCTPYMEHTaX MOXKHO MpPEACTABHUTh
9JIEMEHTHI CHeuU(UKauii Kak BHEIIHUE OOBEKTHI M 33/1aTh OTOOpaXKeHUs
TpeOOBaHUil B HUX.

3.4.4. Ceéazv ¢ D-npoyeccom

B oroOpaxenmn mpomecca (Qopmammzanmu TpeboBammii Ha ~D-mpomecc,
npencraBieHHoM Ha Puc. 13, BoigeneHue TpeOoBaHWA oOmUpaeTcs Ha Karajor
TpeOOBaHMIT M KOHIENTYyaJIbHbIE MOJENH, IOJIyYeHHbIE B Ha IMPEIIECTBYHOIIMX
stanax. Karamor TpeOOBaHMH M KOHLENTYyaJbHbIE MOJEIN MOTYT W3MEHSTHCS B
nporiecce (opManuzanuu  TpeOOBaHWIA, B HHUX MOTYT JOOABIATHCS HOBBIC
TpeOOBaHUS M YTOUHSATHCS CYILECTBYIOLIHE.

Bammnamm n Bepudukamun TpeboBaruii B O-mporecce COOTBETCTBYIOT BATUAAIIUI
u Bepudukanuu GopMaIbHBIX MoOjeacH. BHemHWe CBoOWcTBAa TpeOOBaHMIA
obecrieynBaroTca Oyaromaps TOMY, YTO B KOHIENTYaJbHBIX MOJENAX 00S3aTENbHO
COXpaHSIIOTCS CCBUIKM Ha MCXOJHBbIE TpeOoBaHMsI M3 Karanora. TecTupyeMocTh
TpeOOBaHUIT MOKET OBITh 0OecIieueHa HHCTPYMEHTAILHOM MOIAEPIKKON TEXHOJIOTHI
tectupoBanust UniTESK [56,57].

B crnenytomem pasnenie KpaTko OMKCAH MPOIIECC TECTUPOBAHUS C UCIIOIb30BAHHEM
KOHTpaKTHBIX crennpukaiuii mo rexuosorur UniTESK.
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YTouHeHHUs TpeOOBaHHUIA.
KonuenryansHa Moaenb

Onpenenenue
cocTaBa
KOHTpaKTa

Bamupamus Bepuduxanus
(dopmanbHOU (dopmanbHON
crenuuKaIun ! cnennUKaIun

Pa3pabotka
(dhopmanpHOU
cnenuuKauu

\ 4

YcranoBienne
TIPOCIICKIBAEMOCTH

[ Karanor tpeboBanuii.

—

TpeboBaHUI

Puc. 13. Omobpasicenue npoyecca nocmpoerus popmaneHou mooenu Ha -
npoyecc

3.5. TecTupoBaHue cooTBEeTCTBUSA TPeOOBaHUAM

Iporecc dopmanuzarmu TpedoBanuii FOREST wucmons30Baicss B MPOCKTAX 10
TECTUPOBAHUIO PA3JIMYHBIX IPOrPaMMHBIX CUCTeMbI. 110 3TOH npuuuHE B KauecTBe
npuMepa TPUMEHEHUS (POPMATbHBIX CHENU(UKAIMA MBI KPaTKO HPEACTaBUM, KaK
(hopMabHBIC CIeNU(BUKAIIMA UCTIONB30BAIKCH JIJIsl TECTHPOBAHUS COOTBETCTBUS.

3anmaun dTamna . Pa3paboTtate TecTOBEII HAOOP IS TIPOBEPKU
COOTBETCTBHS CHCTEMBI HCXOIHBIM TPEOOBAHHUAM

. IIpoBepuTh, HACKOJBKO JIaHHAsL CUCTEMA
YIOBJIETBOPSICT (DYHKIIMOHAIBHBIM TPEOOBAHUAM K HEH

Bxonnpie nannsie | Karamor TpeGoBanwmii, TEKCTOBas crienu(uKarys,
KOHILIENTYyaJ bHasi MOJIeIIb, (hOpMabHast CreU(pUKaLHs

PC3yJ’II)TaTI)I TecToBEIl Ha60p JJIL IPOBEPKU COOTBETCTBUSL

oTara Tp66OBaHI/I$IM, OTYETHI O IIPOBEACHHOM TECTUPOBAHUU.

Tab. 6. Kpamkoe onucanue smana « Tecmuposarue coomeemcmeus
mpebosanusm».
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TectupoBanue

||!IWL

Puc. 14. Tecmuposanue moarcem onupamucs Ha opmaibHble cneyudurayuu

mpebosanuil.

IIpoexTsl TecTUpPOBaHMS COOTBETCTBHS, OCHOBaHHbIe Ha mponecce FOREST wu
texnosiorud UniTESK, BKIIFOYarOT ClieayroIIIe IPYMIibl padorT.

1.

OnpenesieHue KpuTepueB MOJTHOTHI TecTUPOBaHMA. KpUTepru MOTHOTHI
tecrupoBanust B UniTESK ¢opmynupyrorcss B BHIE METPHK MOKPBITHS
pa3IMYHBIX 3JEMEHTOB (opManbHOW Moxenu. I[Ilpu 3ToM 3amaercs
pa36HeHMe IIPOCTPAHCTBEC BXOOHBIX nu BBIXOJHBbIX rnapamMeTpoB
crneuupUKanMoOHHbIX (QyHKUMI Ha Kiacchl OKBHBAICHTHOCTH, a B
KOHTPaKTHBIC CICHU(HUKAIIMA BBOIATCS CIHCIHAIBHBIC WHCTPYKIIUH,
KOTOpBIC (OPMAH3YIOT OIPECIICHIS KJIACCOB B paMKaX 3TOTO pa30HEHUsI.

Bbi6op mneseilt TtecrmpoBaHms. llenmu TecTupoBaHHS B IpenIaraéMoM
nponecce GopMyIupyrOTCsl B TEPMHHAX METPHK HMOKPHITHS, ONPEIEIICHHBIX
Ha mpeabinyieM mare. Hanpumep, 11e1b TECTUPOBAHUS MOKET COCTOSITh B
nokpsiTHX 80% BBIJEIEHHBIX KIACCOB KBUBAJIEHTHOCTH CUTyauui, Win B
00513aTENbHOM TIOKPBITUM HEKOTOPOIO IOJMHOMKECTBA 3THX KIJIACCOB.
OueHka MOKpBITHS TPeOOBaHMIA PONU3BOIUTCS 11OCIIE IPOTOHA TECTOB.

Pazpaborka  TecToB /Uil  JOCTHKEHHs  BBIOPAHHBIX  HeJieid
TecTHpoBaHus. Ha naHHOM mare pa3pa0aTbIBalOTCs FEHEPATOPHI TECTOBBIX
JaHHBIX W TecToBble amanTepbl. OpakyJsbl Ui BBIHECEHHS BEPIUKTA O
COOTBETCTBMM IIOBEJCHUS pealu3aluyl TPeOOBAaHHUSM aBTOMATHUECKH
CTPOSTCSA U3 KOHTPAKTHBIX CIIEU(UKAIIHA.

Otnaaka tecToB. [l OTIAIKK TECTOB MCIOJB3YETCSl MPOTOH TECTOBOTO
HaOopa Ha sTanoHHOW (reference) peanmzannu. DTaJOHHAs peaH3aLUsl
NpU3HaHa OKCHepTaMH B MPEAMETHOW OO0NacTH Kak IOJHOCTBIO
COOTBETCTBYIOIIEH crielu(uKalug, M03TOMY cooOIIeHHss 00 ommoKax,
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6.

BBISIBJICHHBIX IIPU TPOTOHE, CBUACTEIBCTBYIOT O HAJIMYMU OIIMOKH B
tectax. Cnydaw, KOTAa TeCThl BBIABISIOT OIIMOKY B 3TaJOHHOH
peanu3anuM, Mbl 37€Ch HE PacCMaTpUBAEM, 3TO OTAEJIBbHBINA JEIUKATHBINA
BOIIPOC.

B Tex chmywasx, Korma OJTaJOHHas peau3alys HEJOCTYITHA, MBI
pekoMeHIyeM pa3paboTaTb (YHKUIMOHAJBHBI INPOTOTHII CHCTEMBI H
MIPOBECTH UCIIBITAHHS TECTOB HA HEM.

IToMuMO MPOBEPKU TOTO, YTO TECTHI PadOTAIOT MPABUIBLHO Ha KOPPEKTHBIX
peanu3anusax, Heo0X0aUMO yOSAUThCS, YTO OHU JCHCTBUTEIBHO CIIOCOOHBI
BBISIBIIATH OIMIUOKH. [[Jisi 3TOro MCIOJIb3yeTcsi MPOrOH TECTOBOro Habopa Ha
Mymaume STaJOHHOM peamu3anuy (TaK Ha3bIBAETCS 3TO NpOrpamma,
MOJTy4YEeHHAasl U3 UCXOIHOI MPOrpaMMbl BHECEHHEM POBHO OJHOTO JedeKTa,
CHOCOOHOTO TPUBECTH K HAOIIOZaeMOMY HEKOPPEKTHOMY IIOBEICHUIO.)
ITpu nporoHax TecTOB HEOOXOAUMO YOEAUTHCS, YTO XOTS OBl OAMH TECT U3
Ha0bopa BBIBJISIET NMPUBHECEHHBIH Je(eKT. 3ajaya MOCTPOCHUSI MYTaHTOB
BBIXOIUT 3a paMKH IlaHHOﬂ CTaThHU.

AnanTanusi TecToBoro Hagopa k peaausanuu. K 3Toii rpynmne oTHocsTCS
paboThl TO 3aJaHUIO0 MApaMETPOB CICIM(UKAIUN, HACTPOWKE CBS3H C
TCCTOBBIMH ar¢cHTaMu, " T.II.

HpOFOH TeCTOB Ha 1eJIeBOM peaju3alnuiv 1 aHAJIN3 pe3yJjabTaTOB.

I[MonpobHOe omucanne pa3padOTKH TECTOB C HCIIONB30BAaHUEM KOHTPAKTHBIX
cnenr(UKAIUil BEIXOAUT 32 PAMKH JJAHHOM CTaThu, cM. [56-59].

3.6. Pe3y]1bTaTbl OTAeJIbHbIX 3TanoB U UX CBA3U C 3agavdYamMmum
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npouecca B Liesiom

KaraJjor TpedoBanmii.

Karamor cocrour w3 cmomcka TpeOOBaHWH, HallaraeMbIX TEKCTOBOH
crnenruKaeir U OOIIMM KOHTEKCTOM IpeaMeTHOH obmactu. Kaxmoe
TpeOOBaHWE, HW3BJICUCHHOE M3 CHCIU(PHUKAIMKA, KATaJor MPHUBSI3BIBACT K
COOTBETCTBYIOIIIEMY MeCTy B ee Tekcte. OHO Takoe TpeOOBaHHE OOBIYHO
COOTBETCTBYET JIOTHYCCKH 3aMKHYTOMY (PparMeHTY TEKCTa, BEIPAKAIOLICMY
OJTHO OTpaHUYEHHE Ha (PYHKIMOHAILHOCTE WU CTPYKTYPY MHTEP(PEHCHBIX
JaHHBIX  cHcTeMBl.  Kaxkmoe  TpeOoBaHWE  HWMEET  YHHUKAIBHBIN
uneatudukaTop. Karamor TpeOOBaHHI MO3BOMSET B  JalbHEHIIEM
OLUCHUBATH AaACKBATHOCTH TeCTI/IpOBaHl/Iﬂ 1501050 HOJ'IHOTy peanmauym B
TEPMHUHAX UCXOHOTO TEKCTa CTaHAapTa.

Pa3meyeHHblil TekeT ciequuKanuu.

OTO MCXONHBIA TEKCT CIEMU(PHUKANNN, B KOTOPOM HATISAHBIM 00pas3om,
HaIpuMep IIBETOM, BBIACIICHBI MECTa, COOTBETCTBYIOIIME TPEOOBAHHSM,
BHECCHHBIM B KaTajor. Pa3Me4eHHBIN TEKCT MO3BOJISIET IPOBEPUTH IOIHOTY
BBIIIOJIHEHHOI'O aHAaJIn3a TCKCTa CTaHLlapTa nu y6eZlI/ITI)Cﬂ B TOM, YTO HU OJJHO
TpeOOBaHUE HE MPOIYIICHO.

KonuenrtyajabHas Moeab MOBeIeHHUS.

OTO MOKYMEHT WM Ha0Op IOKYMEHTOB, B KOTOPBIX IOBEIEHHE LEIEBOIl
CHCTEMbl — O0BEKTa ONHMCAHMsI TEKCTOBOW crielu(UKaluyl — 3a/1aH0 TPH



MOMOIIIM MCIOJHUMOI Monenu. B Hell mporpaMMHbBIE MHCTPYKIIMH MOTYT
OBITH 3aMEHEHBI TEKCTOM Ha €CTECTBEHHOM s3bIKe (TIceB1oK0N). C KaKabIM
YCIOBHBIM OIIEPaTOPOM U JEHCTBHEM B TIICEBAOKOJE CBsi3aH Habop
peTIaMeHTHpYIOmUX  TpeOoBaHMKA W3  Katajora (AaHHOTHPOBAHUE).
KonnenryanpHas GpyHKINOHAIBHAS MOAETH MTO3BOJISIET IPOBEPHUTH MOJTHOTY
BBIICTICHHOTO HaOopa TpeOoBaHM, aJEeKBaTHOCTh TPeOOBaHWH, WX
MHHHUMAJIbHOCTb U HEITPOTHBOPEUNBOCTb.

e JledexTnl cienupuKanuy TPeGOBAHMIA M 3aMeYaHUS K ee TEeKCTY.
370 cnHMCcOK OOHApPYKEHHBIX JIBYCMBICICHHOCTEH, HECOOTBETCTBUI MEXIy
YTBEPKACHUAMU B Ppas3IMYHbIX YacCTAX CHeHI/I(l)l/IKaLII/II/I, HCHaAMCEpPCHHO
HCACHBIX u HETOYHBIX OFpaHI/I‘leHl/II‘/II, HCIIOJIHBIX OIMCAHUM
¢byHknuoHanbHOoCTH W T.A. OH TmepemaeTcs TIpymmne pa3pabOTYUKOB
crienuQUKaMy U TO3BOJISIET CAEIATh CIENYIONINE BEPCHU CHEeUU(PHUKAIIIH
6oJiee TOYHBIMU ¥ HENTPOTUBOPEYUBLIMH.

e  @opmanbHas cienupuKanyus TPpeGOBAHMIA.

e TecroBblii HA0Op AJIs1 IPOBEPKH COOTBETCTBUS TPEOOBAHUSIM.

) AHanuTHYeCKas
 — Bepudukau
|
1
|
I
i TectupoBanue
1
I
|
1
ro— = '
- | Peanuszanus
= '

Puc. 15. Ilpoyecc FOREST moorcem ucnonwb306amscsi 8 WUPOKOM CHEKmpe
3adau paszpabomku I10.

4. lMpakmuy4eckue NPuMeHeHUs1 NpPeoJIoXeHHO20 fnpoyecca

JlaHHBIA pa3gen OMUCHIBACT TPH MPHUMEPA UCIOIH30BAHUS MPEACTABICHHOTO BBIIIE
npouecca (opmanuzauuu TpeboBaHMK Ha NpakTHKe. Bo Bcex paccMarpuBaeMbIxX
npoekrax (opmanuzanus TpeOOBaHMH MNPOBOAMIACH C IIEJbI0  JTAIbHEHIIEro
MOCTPOCHHS TECTOBBIX HAOOPOB HAa COOTBETCTBUE TPEOOBAHHSAM, XOTSI BO BTOPOM
MpHUMeEpe JI0 3TOTO JIEN0 HE AOIIJI0 — MPOEKT, HECMOTPS Ha MOJy4YEHHBIE MOJIE3HbIE
Pe3yJIbTaThl, OBLUT CBEPHYT HM3-3a OTCYTCTBHUS aJICKBATHOTO (PMHAHCHPOBAHUS.
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4.1. PaspaboTka TecToBOro Habopa ans creka nportokonoB IPv6

WnTepuer-nporokon HoBoro mnoxoneHus IPv6[49] — »3T0 coBOKymHOCTH
IIPOTOKOJIOB, KOTOPBIE OTHOCSTCS K CETEBOMY YPOBHIO B JTAJIOHHOW MOJEIH
OSI [60]. IIporoxons! IPv6 mpenocTaBislOT cepBUCHI MIPOTOKOJIAM TPAHCIOPTHOTO
ypoBHs, ipexznae Bcero TCP u UDP.

Ot10T MHTEpHET-NIPOTOKON IPEeNyCMaTpUBaeT 3HAYUTENbHO OoJbllee aApecHoe
MIPOCTPAHCTBO, HEXKENU HCHOIb3yeMblil HbiHe MHTepHeT-npoTokon IPv4. Bombiioe
aJpEeCHOE IIPOCTPAHCTBO IO3BOJISIET OPraHU30BATH IIOJIHOLEHHYIO JBYCTOPOHHIOKO
CBSI3b MEX/y ITPOM3BOJIGHBIMU y3JIaMH B 1i100anbHOI ceTr. [loMrMo pacumpeHHOro
aapecHoro  mpoctpaHcTBa IPv6  comepKuT  yIydlIEHHYH0  apXHUTEKTypy
MapHIpyTH3aliH, WHTETPUPOBAHHBI HA0Op MPOTOKOJIOB JUI aBTOMAaTHYECKOH
KOH(HUTYypaIMy ¥ aBTOMAaTHYECKOTO ONIPEAEICHUS CETEBOTO OKPY KEHHS.

IIporokonsl IPv6 cranpgaptuzoBansl Komurerom mo crangaptuszauuu HMHTepHera
(Internet Engineering Task Force, IETF) B nabope IETF RFC (Request for
Comments) [61-71].

PaGotrel B mTpoekTax N0 TecTUpOBaHMIO peanuzauuii [Pv6 npoBoawiuce B
cootBeTcTBUU ¢ nporieccom FOREST.

4.1.1. Cocmaenenue xamanoza mpeodosanuil

CocraBiieHHe Tepe4yHsi perjaMeHTHPYIOIIMX AoKyMeHTOB. HacuutsiBaercs
HECKOJIbKO OECATKOB CHeI_lI/l(l)l/IKa]_Il/Iﬁ IIPOTOKOJIOB 1 TeXHOHOFI/Iﬁ, OTHOCAIIIUXCA K
IPv6, nmostomy mepen HadanoM paboT ObLIM MPOBEAEHBI MCCIENIOBAHH M OYepUeHa
npeaMeTHass o0nacTb, JUIA  KOTOpoH OynmyT paspadaTeiBaThesi  (hOopMaibHbIC
cnenuduKamui W TecThl. Kparko mnepedncnuM (GYHKOUH mpoTokona [Pvo,
BBIOpaHHBIE U1 TECTUPOBAHMS.

e Jlepemawa pararpaMM TPaHCIOPTHOTO YPOBHS B CeTh W 00paboTKa
BXOIAIINX MTaKeToB [Pv6.

e [pynma mnpoTOKOJOB aBTOMATHUECKOTO ONPEACICHHS OKPYXEHHs B
nokansHOU cetu Neighbor Discovery Ha okoneunbix y3nax (host). B cocras
Neighbor  Discovery = BXOIAT  NPOTOKOJBI I OOHapy>KeHHs
MapIIpyTH3aTOPOB M OKOHEYHBIX Y3JIOB, HPHCOCAWHEHHBIX K CEIMEHTY
JIOKaJIbHOW ~CETH, OIpe/eNIcHue JOCTHKHMOCTH Y3JIOB B CErMCHTE
JIOKaJIbHOU CETH, OIPe/IeNICHUs IApaMeTPOB CEIMEHTA JIOKAILHOM CETH.

e  Aprtomaruueckas KoHpurypaums anpecoB IPv6 Ha cereBoM uHTEepdeiice.
Ora (yHKIMS TO3BOJSIET YCTPOWCTBAM CaMOCTOSTEIILHO CPOPMUPOBATH
CeTeBbIE aJpeca W YMEHBIIUTh HArpy3Ky Ha aJMHUHHCTPAaTOPOB IO
KOH(UT'YPUPOBAHUIO JIOKAJIBHOM CETH.

e JIporoxon Multicast Listener Discovery (MLD) mist KoHEWHOTo Yy3ia.
IIporokon MLD mo3BoisieT MapmpyTH3aTopy coOpaTh HWHGPOPMALHUIO O
TOM, KaKu€ Y3Jibl B CCIMCHTC JIOKAJIbHOW CETH MpUCOCANHUINCE K
ompeeeHHOMY rpymnmoBoMy (multicast) aapecy.

e UDP B cetu IPv6.

e  MobunbHOCTS y3110B B ceTH [Pv6.
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TpeOoBanust K ykazaHHBIM (YHKIHMSM H3BIeKaluch npeumymiectBeHHo u3 IETF
RFC 2292, 2460, 2461, 2462, 2463, 2553, 2675, 2710, 3513 [61,63-66,68-71],
MpoeKTa craHmapra mnpotokonma Mobile IPv6 [72,73]. JInga MomenupoBaHUs
COCTOSIHUS TIPOTOKOJIA M3y4aiuch onucanus Management Information Base (MIB),
otHOocamxcss K IPv6 [74-82]. CymmapHblii 00BeM  NpOaHANTH3UPOBAHHBIX
JIOKyMeHTOB coctaBui 500 cTpaHuL.

HNnentndukanust tpedoBannii. s unentudukanyy TpeOoBaHUHA NCIIONB30BANTACH
pa3merka criequduKkanyii 1 BoieseHHe TpeboBaHuii BeToM. MHOTHE TpeOoBaHuUS B
RFC nomeuarorces knroueBbiMu cinoBamu MUST, SHOULD, MAY u T.11., mo3TOMY B
MEpBYI0 OYEpeIb pPa3MEdaroTcs Takue IOMEdYeHHbIe TpeOoBaHus. TpebGoBaHMA,
ITIOMEYEHHbIE KIJIIOYEBBIMH CJIOBAMH, COCTaBJISIIOT okoso 70% oT Bcero Habopa
BBIJICTICHHBIX TPEOOBAHHH.

Eme onna ocobenHocth mpexacrasneHust TpeboBannii B RFC 3axmodaercs B TOM,
YTO BCTPEYAIOTCS OTHAENBHBIE YYacTKM TEKCTa, KOTOPbHIE ONPEACIIOT cpas3y [Ba
TpeOOBaHUS — ONHO K OOpabOTKe BXOMSIIUX COOOMEHHMA W ONHO — K
(hopMHUpPOBaHHIO UCXOAMIETO COOOMmIEHU. MBI pa3fensuii Takue TpeOOBaHHS, TaK
KaK OHU (pOPMATTH3YIOTCS TIO-PA3HOMY.

Wnentudukatopsl i1 TpeOOBaHUN BBHIOMPATMCh HA OCHOBE HMX CMbICIA. MBI
OTKa3allUCh OT HyMepalud TpeOOBaHWA B IONB3y OONBIIEH TOHATHOCTH
cnenu(UKaMl — CChUTKA HAa WMEHOBAaHHOE TpeOOBAaHWUE HeECET OOJIbIIe
WHGOPMAIIHNY JIJIS YUTATENS CHeNU(UKAIIH, YeM CCBUIKA TI0 HOMEPY.

Buecenne TpedoBanuii B kaTasor. MneHTuduunpoBanHble TpeOOBaHUS BHOCUINCH
B Karaior. [IoMMMO HHX B KaTajor BHOCWIHCh TpeOOBaHUS, W3BJICUYCHHBIC W3
KOHTEKCTa IMpeAMEeTHOH obmactu. Jons Takux TpeOOoBaHMII B KaTajore COCTaBISIET
okouo 20%. Bceero B xaranor Baeceno nopsaka 3000 tTpeboBaHuiA.

CrpykrypupoBanue TpedoBanmii. [[ns TpeOoBaHMIl K peayu3anusM MPOTOKOJIOB
IPv6 Obuia paspaboTana crenuaIM3UpOBaHHas kiaccudukanus. B wacTHOCTH,
oO0IIIMe KaTeropuu, npe/cTaBieHHbIe B pasaene «CTPYKTypUpOBaHUE TPEOOBAHMI
JAaHHO#M pabOThI, OBUIM YTOYHCHBI: OBUTM BBIJICIICHBI TUIBI OOBEKTOB, K KOTOPHIM
MOTYT TIPEIbSIBISATHCS TPEOOBAaHUsI, W BBEJCHBI YETHIpE Kiacca TPeOOBaHUM IO
CTETICHU UX 00S3aTEeIBHOCTH.

4.1.2. Ilocmpoenue KOHUERMYaibHOU MOOEIU MpedosaHull

Pa3pafoTka KOHIENTyalbHOH MOAEJH M YCTAHOBJICHHE IPOCICKHBAEMOCTH
TpeboBanuii. B crnenudukanmsx mnporokonoB IPv6 onepaumy mpoTOKOI0B
OTMCHIBAIOTCS, KaK IPAaBHUJIO, TEKCTOM Ha aHIVIMHCKOM S3bIKE O€3 HCIOJIb30BaHUS
KaKUX-JIMOO CIEHHUANbHBIX HOTALUI. DTO OTHOCHTCS KaK K OMHMCAHUSAM aJITOPUTMOB
00pabOTKH JHaHHBIX, TaK W OIMHUCAHHAM TIOCIENOBAaTENbHOCTEW cooOmmeHuii. B
HECKOTOPBIX CHeLIl/I(bI/IKaLII/IHX MPUBOJATCA ABTOMATHBIE MOACIMW IHPOTOKOJIOB, HO
aHaJIM3 I0Ka3aj, YTO 3TH MOJEIH CYLIECTBEHHO HE ITOJHBI M IUIOXO MOAXOJST IS
aHaiM3a TpeOOBaHMH.

Jns aHanm3a ommcaHWi adrOpUTMOB OBIIM pa3pabOTaHBl MOZIETH AITOPUTMOB Ha
TICEBJIOKO/IE.
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[To omucaHusM cueHapyeB oOMEHa COOOIIEHHSMH ObUIM pPa3paOOTaHbl TAOJUILII
NEepexXoIOB  aBTOMATOB  NPOTOKONIOB.  Pa3paboTka  aBTOMATHBIX  Mojelel
OCJIOXKHAJNACh TeM, 4YTO B cTeke IPv6 OmHOBpeMEHHO pabOTalT HECKOIbKO
CITy’KEOHBIX IPOTOKOJIOB, KOTOPBIC BIHAIOT HA pabOTy BCEX OCTAIBHBIX IIPOTOKOJIOB.
Ilo oroii mnpuumHe paspaboTaHHBIE MOICIM OXBATBHIBAIOT CpPa3y HECKOIBKO
[IPOTOKOJIIOB.

Mozenu aJropuTMOB UM aBTOMAaTHBIE MOJEIH OCHOBBIBAIMCH Ha KOHLENTYaJbHBIX
CTPYKTYpax JaHHBIX, IPEICTABISIONIMX BHYTPEHHEE COCTOSIHME HPOTOKOJIOB IPVv6.
Jnst psipa MpOTOKOJIOB TakKHWE CTPYKTYpPhl JAaHHBIX IPHBEICHBI B CIEHHU(DUKALINN
mpotokona (RFC), mns mpyrux oHu ObUTH pa3paOOTaHbl HA OCHOBAaHMH aHAJM3a
orepanuii MPOTOKOJIa W WH()OPMAIMOHHOH MOJETH MPOTOKONA, H3JIOKEHHOH B
Management Information Base [74-82].

AHAJIN3 MOJTHOTHI U MUHUMAJILHOCTH Hadopa TpedoBaHuii. B xone ananmmsza RFC
ObUT BBISIBIIEH PsIl HECOOTBETCTBHI UM MpPOMYyCcKOB B crnenudukanusx I[Pv6.
Hamnpumep, cniennpukanus [Pv6 RFC 2460 [63] nepeunciisier HECKOIBKO CUTYalUH,
KOTOpPBIC JTOJDKHBI PACCMATPHUBATHCS KaK OUIMOKU, U HECKOJIBKO CHUTYaIlHi, KOTOPHIC
omuOKaMu He SBISIOTCA. K CoXaleHUo0, 3TOT MEPEYCHb HE COJCPKUT Pl BaXKHBIX
CIIy4aeB, B OCOOCHHOCTH MPOOJIEMHBIX CHUTYAIlHid, KOTOPbIe MOTYT BOSHUKHYTH IPH
cOOpKe MakeTa U3 HECKOJIBKUX (h)parMeHTOB.

Tem He MeHee, HECMOTPSL Ha OOHAPYKCHHBIC HEOYETHI, MBI CYMTACM, YTO B ICJIOM
cnenudukanun npotokoaoB IPv6 xopomo onpenenersl. OHU comepkKaT JOCTATOYHO
jgeraneif, 4roObl O0ECHeYHTh COBMECTHMOCTh MEXKIY pEaIU3alMsIMH, U
OJIHOBPEMEHHO HE HAKJIAIbIBAOT CITMIIIKOM JKECTKHUX OTPAHHUYCHHUH HA PeaTn3alliio.

AHaTU3 aJeKBaTHOCTH KOHUENTYAJIBHBIX MoJeJiell. AJCKBaTHOCTh TIOCTPOCHHBIX
KOHIIETITYaTbHBIX MOJENeH HCXOIHBIM TPEOOBAHMSAM MPOBEPSIIACH IIPH ITOMOIIH
WHCIIEKIIUH MOJIENIEH.

IIpoTokonsr IPv6 mpencTaBisioT OO0 CIOKHBIE MTPOTOKOIBI, KOTOPBIE AITUTEIHHOE
BpeMs pa3padaThIBAINCh OOJBIINM COOOIIECTBOM CIIEHUATIHMCTOB, IIOATOMY B XOZE
JaHHOW paboTHI IeTalbHas NMPOBEPKA aJEKBATHOCTH COOCTBEHHO INPOTOKOJOB HE
MPOU3BOIUIIAC.

4.1.3. Ilocmpoenue gropmanshoit mooenu mpedosanuii

Omnpenenenue cocraBa ¢opmaasHoro uHTepdeiica. Peammamuun [Pv6
NPEIOCTABISIOT TPH BUA UHTEP(]EHCOB: poLienypHblii (IporpaMMHbIN HHTEpdEiic,
API), nBonunsiii (Application Binary Interface, ABI) u unrepdeiic coobuienuii.

[ponenypuerii uHTEpdEiic BKIOYaeT oOmmMH WHTEpQEeHc COKETOB, a TakKKe
CHeIaIM3UpOBaHHbIe paciupenus s [Pv6. JIBonuHslld uHTEpdEHC COCTOUT M3
HECTaHAAPTH30BAaHHBIX, PEANTN3aMOHHO-3aBUCUMBIX CPEICTB JOCTyIA K peaTn3aIiiu
MPOTOKOJIa, 00bIYHO pacnoniokeHHo B sape OC. IIpumepamu takoro uHTepdeiica
MOT'YT CIIy>KHTb KOJIbI KOMaHJ ioctl B onepaioHHBIX cuctemMax cemelicrsa Unix mimu
ynpasisironire koxsl Gynknun DeviceloControl B Windows Bkyne ¢ mpaBuiIaMu
MPEJCTaBICHAS B TAMATH CTPYKTYp MAaHHBIX IS 3allpOCOB W BO3BPAIAEMBIX
3HadeHnid. MHTepdeiic cooOieHnit CiryKuT abcTpakuei AJsi onepanuii monydeHus
makeToB MpoTokoia [Pv6 ¢ kaHabHOTO YPOBHS 1 MX OTHPABKH Ha 3TOT YPOBEHb.
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JBownunblii uHTEpdeiic u yacTeh nmporpamMmHoro uHTepdeiica nportokona IPv6 He
CTaHAapTU30BaHbI U 3aBUCAT OT peanu3aunuu. I1o 3Toi nmpuynHEe B OHU HE BOIUIN B
ero (hopMaibHYIO CrelH(pUKaIHIO.

[Tomumo BHemIHe HaOMIOJAEMbIX COOBITHH, BXOJSIIMX B HHTEpdeic, B cocTaB
(hopMabHOTO uHTepdeiica ObUTH BBEJICHBI BHYTpPEHHUE coOBITHS,
COOTBETCTBYIOIIME 00pabOTKe 3arojOBKOB paclidpeHus mnporokona IPve wu
IPOTOKOJIOB BEPXHEr0 YpOBHSA. OTO CAENAHO AN YIOPOIIEHUS JOCTHKEHHS
3aJJaHHOTO TIOKPBITHS TpeOOBaHMI BO BpeMsl TECTHPOBAHHMSA U  YJIYYLICHUS
MouduIpyeMocTH  (OpMaNbHOH CHEUM(HKAIMKM I[POTOKOJAa 3a CYEeT ee
MOJYJIBHOCTH.

®opmanuzanus KOHTpaKTa. MosenbHOe COCTOSIHUE clielU(DUKALIUY TTPEICTABISET
coboif Mojenb JaHHBIX cereBoro y3nma IPv6. OnHa oOCHOBBIBaeTCsS Ha
KOHLENTYaJbHBIX MOJENISIX MNPOTOKOJIOB, BXOAAIIMX B cocTaB creka IPv6, u
MHPOPMAIMOHHBIX MOIeJIeH, peacTaBieHHbIX B MIB [74-82].

Jst  kaxkmoro osnemeHTa  QopmasibHOTO HMHTepdeiica Obutn  pa3paboTaHbl
cnenudukauonsbsie GyHKIUU. [IpeayciioBUsT HCIOIB30BATUCH I OrPaHHUUCHHUS
(dopmanpHOW crienUKAIMU TOJIBKO XOPOLIO OIpPEAEICHHBIMU TPEOOBAHUSIMU —
OHM OTCEKaJH TaKHe COOOILIeHHMs, A KOTOPHIX CTaHIApThl MpOoTokoynoB IPv6 He
coJiepxkat TpeOoBaHMii o 00paboTKe.

WHBapuaHTBl CTPYKTYp A@HHBIX ISl COOOIIEHNH (hOpMaIH3yIoT o0mue TpeOoBaHus
K KOPPEKTHBIM COOOIICHUAM, KaK BXOSIIINM, TaK H NCXOSIIIM.

[MoctycnoBust  cnenudukanoHHbIX  GyHKOMHA — (opMmanu3yloT TpeGoBaHHS K
COOTBETCTBYIOLIEMY OOBEKTY WM TpeOOBaHMS K HM3MEHEHHIO COCTOSHUS
COOTBETCTBYIOILETO IPOTOKOJIA.

O0ecnevyeHue Npociae:KMBaeMOCTH TpedoBaHuii B GopMaIbHON crienMpUKAIMN.
Hdns  ykasanumst TpeOOBaHWI, Ha OCHOBAaHMHM KOTOPBIX pa3pabaThIBAIOTCS
cnemuduKanyyu, B TOCTYCIOBHS W HMHBapUaHTBl BBOJSTCS  CIICIMAIBHBIC
KoHCTpYKImH. C KaxIo JIOTHIecKoi (HopMyInoH, MpencTaBIIOMme HEKOTOpoe
TpeOoBaHHe, CBs3bIBaeTCA HISHTH(UKATOp 3Toro Tpedosanus. Hampumep, eciu
TpeboBanue ¢ wuacHTUGUKATOpOoM ID 3amuchIBacTCS JIOTHYECKUM BBIPAKCHHUEM
F(arg), To B dpopmanbHoli cneundukanuu BMecto F(arg) 3anuchiBaeTcsi BRIpaKeHNE
REQ(F(arg), “ID”). Takas ¢opma oOecriedyeHUs! MPOCIECKUBAEMOCTH TPeOOBaHMI
JlaeT J1Ba CJIEACTBHA. Bo-TepBBIX, IPH BAIUAALMU MTOCTYCIOBHS JIETKO HMPOBEPHUTH
aJIeKBaTHOCTh BhIpakeHHs F(arg), Tak Kak yka3aHo, Kakoe UMEHHO TpeOOBaHHE OHO
IpeAcTaBisieT. Bo-BTOPBIX, MPH NPOBEPKE NOCTYCIOBHA B XOJE€ TECTHPOBAHHS B
Tpaccy Tecta OyJeT MOMEeNIeHO COOOIIeHne 0 TOM, 4To TpeboBanue 1D npoBepeHo,
YTO MO3BOJIMUT aBTOMATUYCCKHU ONPCACIIUTDL MMOKPLITHUE Tpe60BaHIdI>i TCCTaMU.

4.1.4. Tecmuposanue coomeemcmeus mpeodoeanuam

Ha ocHoBe popMasibHbIX crienmdukanui Obuin pa3paboTaHbl TECTOBbIE HAOOPHI IS
TECTUPOBAHUSI COOTBETCTBUS peanu3auuii [Pv6 coOTBeTCTBYIOIIMM CTaHIapTaM.
TecToBele HaOOPHI WCIIOIB30BAINCH JUIl TECTUpOBaHMA peanuzamuu [Pv6 ot
Microsoft Research u peanuzaunu [IPv6 nims Windows XP/Windows CE 4.1.
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4.2. NposicHeHue cTaHgapTa u paspaboTka TecToBOro Habopa
ans IPMP-2

CraHjgapT ynpaBiCHUsI W 3aIIUTHl MPAaB WHTEIUICKTYalbHOW COOCTBEHHOCTH Ha
uudpoBeie nanHeie (opmatra MPEG-2 [53-55] (MPEG-2 Intellectual Property
Management and Protection, IPMP-2 [50]) npencrasisier co0o0ii MOMBITKY CO3AaTh
ruOKyl0 CHCTEMY YIpaBlieHHs MpaBaMH Ha MPOHM3BEICHUS B LUPPOBOH (opme
(Digital Rights Management, DRM), koTtopas mnpu3BaHa 00eCHEYHUTh
COBMECTUMOCTh ~ MEXAY  CHCTEMaMH  CO3JaHHs,  paclupoCTpaHEeHUs |
BOCHPOM3BCACHNA KOHTCHTA OT PA3JIMYHBIX npomso,unTenef/i.

4.2.1. Beeoenue ¢ IPMP-2

Ilepast crammapTu3upoBanHas TexHomorus 3amuTel MPEG-2, nomyumBmas
Ha3BaHHE «OTpPaHWYCHHBIA mocTym» (conditional access, CA), He obOecrieunBaeT
JOCTATOYHBIA YPOBEHb COBMECTUMOCTH MEXIY pa3IMYHBIMH YCTPOHCTBAMH,
paboTaronumu ¢ naHHbiMH B ¢opmate MPEG-2. JInsg Bocipon3BeeHUsI KOHTEHTA,
3aIMIIEHHOTO CPEICTBAMH HEKOTOPOTO IPOU3BOIUTENS, TPEOYETCs IPOUTPHIBATENh
oT Toro e mnpousBoxurena. CpencTBa 3alMThl, pPa3pabOTaHHBIE PAa3HBIMHU
MPOU3BOIUTEISIMHU, HECOBMECTUMBI MEXK]y COOOM.

OpHa u3 1ieneil, mocTaBIeHHbIX mepe]] pa3padorurkamu [PMP-2, 6bu10 0obecnicueHue
COBMECTHUMOCTH MEXJY CpPEACTBAMH CO3JaHUS MPOWU3BEIACHUN W MPOUTPHIBATEIICH:
MPOW3BEICHUS,  3alllMIICHHBIC  WHCTPYMCHTANBHBIMH  CPEICTBAMH  OJHOTO
TIPOW3BOJUTEIS, TOJDKHBI KOPPEKTHO BOCIIPOM3BOAMTHCS HA YCTPOWMCTBE IPYTOTO
MIPOU3BOIUTENS, €CIIH OHH COOTBETCTBYIOT criertudukarmu [PMP-2.

Cranpapt IPMP-2 onpezaenser nopsok onepanuii mo NOAAEPKKU 3alUTHI IPaB HA
CTOpOHE TOJH30BATENA. Y CTPOUCTBO ¢ moanepxkkoit IPMP-2 cocrout u3 TepmuHaza
1 Heckoybkux MHCTpyMeHTOB IPMP. HUnuctpymentsl IPMP peanusyror onepanuwy,
HEOOXOAMMBIE AJsI TOATOTOBKM KOHTEHTAa K BOCIPOM3BENEHHIO, TaKHE Kak
aBTOpH3AllMs IOJIb30BATENs, pacIU(ppOBaHUE KOHTEHTA, OOpabOTKa BOJSHBIX
3HAKOB, U T.II. TepMHUHAI NepexXBaTbIBACT MYJIbTUMEIUIHbIC JTaHHBIC W HAIlPaBIIIET
uX Uil 00pabOTKM B COOTBETCTBYIOLIME HHCTPYMEHTHL. Pe3ynbraTbl 00pabOTKH
(mammpumep, pacmmdpoBaHHBIE [NaHHBIE) BO3BPAMIAIOTCA B TEPMHHAN  JUIA
JanpHeimeidl  oOpaboTkm m  BocmpomsBeneHus.  MHctpymentsr  [PMP
B3aUMOJICHCTBYIOT Jpyr C JPyroM M C TEPMUHAJIOM IIOCPEICTBOM OOMEHa
cooOmenusmu. Crnemudukauus [PMP-2  omuceiBaeT  HECKOJIBKO — HaOOpOB
COOOIIEHNH JJIs pa3IMYHBIX LeJIeH, TaKNX KaK ayTeHTH(UKAIMI HHCTPYMEHTOB WIIH
YBEIOMJICHHSI O MCIIOJIb30BaHNH OIIPEIENICHHOTO KOHTEHTA.

IIpn co3maHMM KOHTEHTa B HErO BKJIOYAIOTCS YIpaBiomas wuHpopMmanus u
MHIMKATOPBl 3alIUTHl. DTa MHGOPMAIMS NPEIOCTABIAET CBEIACHUS O TOM, KaKue
MHCTPYMEHTBl HEOOXOAMMO HCIHOJIb30BaTh, KAaK HX HHUIMAIN3UPOBATH M T.IL.
VYerpotictBo, moanepkuBaroniee [PMP-2, mpoums3BoauT pa3dop HaHHBIX, W, TPH
HEOOXOANMOCTH, 3arpyxkaer HHCTpyMeHTHI IPMP wm3 cetn. 3atem ycTpoicTBO
CO3J]aeT HK3EMIUISIPhl MHCTPYMEHTOB C 3aJaHHBIMH IlapaMeTpaMd W HauuHAeT
BOCIIPOU3BEJICHHE.
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dopmanuzanus Tpedosanuii IPMP-2 nmpoxoauna o nporeccy FOREST.

4.2.2. Cocmaenenue kamanoza mpeoosanuil

CocTaBieHHe TepeYHsS] PerjiaMeHTHPYIINX JOKyMeHTOB. borpmas dactp
TpeboBanuii k peanm3anuu [PMP-2 m3moxena B 11-if wacti cranmapra MPEG-2
ISO/IEC 13181-11 [50]. Ha MOMEHT BBIMOJIHEHHS MPOCKTa 3Ta YacTh CTaHAApTa
npoxonwna mociennue coriacoBanus (Final Draft) m  o6o3nadanmace kak
ISO/IEC 13818-11 FDIS. Ilomumo 3T0ro0, 4acts TpeOOBaHMI ObLIa W3BJICUCHA W3
nepsoii yactu ISO/IEC 138181-1 [51], onuckiBaroiieit 00LIy0 apXUTEKTypy CUCTEM
Ha MPEG-2, wu mnompaBok K »3ToMy jgokymeHTy (Amendments). Kpome
ISO/IEC 13818, B X0/1e BBINOJIHEHHSI padOT NPUXOJMIOCH O0pAIAThCsl K CTaHIapTy
ISO/IEC 14496 (MPEG-4) [84], Tak xak ucxoaHo apxutekrypa IPMP Obuia
paspaborana mmenno it MPEG-4 u tomeko 3arem mepeneceHa B MPEG-2. B
o0mel CIOKHOCTH OBUIO HW3YyY4eHO & NOKYMEHTOB CyMMapHBIM O00BEMOM
300 crpanuL.

bbbl ycraHOBiIEHBI KOHTaKThl ¢ pa3paborunkamu IPMP-2. Pa3paboTuuku 0XOTHO
OTBEYAJIM Ha HAIllM MHChMa M aKTUBHO YYAaCTBOBAIM B MPOSCHEHUH TPEOOBAHHH U
MOJTrOTOBKE UCIPABJICHUI U AONONHEHUi ctannapra IPMP-2.

HUnentuduxanus TpedoBanmii. Pasmerke craHmapra W HACHTH()UKAIUH
(YHKUMOHAJIBHBIX TpeOOBaHUW MPEALIECTBOBAN IOJArOTOBUTENbHBIA ATall, B XOJE
koToporo usyyanucb MPEG-2 u MPEG-4, pazniuHble NOACHSIOIINE U IPOCKTHBIE
nokymeHTbl o IPMP u3 apxuBoB paboueil rpymnibl, 3aHMMaBIIeiics pa3paboTKOi
IPMP-2. Tak xak B VCII PAH no Hauana BeInONHEHHsT paboT 1Mo (opMaliu3annu
IPMP-2 He ObI0 3KCHEPTOB B 0O0JACTH COBPEMEHHBIX (OpMATOB ISl Heperadu
ayJMo- W BHAECOMH(OPMAIMH, TO WCIIOJHUTENISIM IPOEKTa MPHUILIOCH CAaMUM CTaTh
TaKUMH SKCHEpTaMH. 3areM Obula IIPOBEICHA pa3MEeTKa pPEeriJaMeHTHPYIOIIHX
JOKYMEHTOB.

Buecenne Tpe6oBaHuii B Katajior. /laHHbII TPoeKT ObUI HallelieH Ha pa3paboTKy
TECTOBOrO  Habopa Ui NPOBEPKH  COOTBETCTBUS  peanmsaimu  [PMP-2
cnemudukanuy. K cokaneHuro, MOJHOCTBIO 3TOH LENd AOCTHYb HE YAAIOCH I10
NpUYMHAM HETEXHHYECKOTo Xapakrepa. bein pa3paboraH TecTOBBIM HAOOp IS
MOJICUCTEMBI 00paboTKy yrpapistomelt naHGopmar [PMP-2 B OHTOBBIX MOTOKAX.
CoOTBETCTBEHHO, B KaTaJOI' BHOCWJIMCH TOJBKO TPEOOBAaHMS K 3TOH IMOJCHCTEME.
OOt 00beM TEKCTOBOHM crenuduKauy yKa3aHHOW MOJCHCTEMbI cocTaBui 4
cTpanuibl. Beero B karajor 0bu10 BHeceHO 11 TpeboBanuii.

HMucnexnmst katajgora. OauH yYacTHHK IPOEKTA HCIIONHSI POJIb aHAIWTHKA U
MPOBOIWII HWACHTH(PHUKANNIO TPeOOBaHMA W BHECEHHE TpeOOBaHMWN B KaTaJor.
Jpyroii y4acTHUK HCIIOJHSUI POJIb SKCIIEPTa M MPOBEPSUT MPABUIBHOCTD BBIICICHUS
TpeOoBaHWH 1 KaTanora TpeOoBaHUI.

B xone BeimeneHus TpeOoBaHUN OBUIO BBISBICHO MHOXECTBO OIIEYAaTOK, HAPYIICHUH
ctwis B opopmiternu ISO/IEC 13818-11, HeckoIbKO OIIMOOK B CTaHAAPTE, a TaK Ke
psa mpoOiieM, KOTOpBIE MOTEHIMAIBHO MOTJIHM MPHBECTH K HECOBMECTHMOCTHU
KOHTEHTA ¥ IIPOUTPHIBATEIIS.
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4.2.3. Ilocmpoenue KoHUenmyaibHOl MOOeIu mpedosanuil

Iloncucrema, BbIOpaHHas mus pa3pabOTKH TECTOBOTO Habopa, OCYIIECTBIISET
CIIOXXHYIO 00pabOTKY OaHHBIX, MOJYYCHHBIX W3 OWTOBBIX HOTOKOB. [y aHamm3a
TpeOOBaHUI K 3THUM oOImepanusM ObUIM pa3paboTaHBl KOHIENTYyalbHBIC MOJENH B
BU/IC ONIMCAHHUI aJIrTOPUTMOB Ha TICEBAOKO/IE.

AHaTW3 MOJHOTHI M MHUHHMAJIbHOCTH Hadopa TpedoBaHmii. [lomydeHHBIH
NICEBJIOKO/ OBl MPOAHAIM3MUPOBAH Ha IMPEAMET MOJHOTHL. AHAIM3 IOKa3al, YTO
npoekt crangapra ISO/IEC 13818-11 FDIS we nonon. B mpoekte cranmapra ObLIH
3aJaHbl CHUHTAaKCHC COOOIIEHMH W CTPYKTYp JaHHBIX, HO TIIOYTH IOJHOCTBIO
OTCYTCTBOBAJIM OTPAaHUYEHUsI LENOCTHOCTH. B pe3ynbTaTte MOXKHO OBUIO MOCTPOUTH
COOTBETCTBYIOIIMH CTaHAApTy OWTOBBIA NOTOK, JUIi KOTOPOTO HET IpaBHJI
obpabotku. Hanpumep, cneunduxanus [IPMP-2 onpenensier crpykrypy IPMP Tool
List xax xonteiinep crpykryp tnna IPMP Control Info, HO B nelicTBuTENBHOCTH
IPMP Tool List mpegHa3HaueH i nepeHoca TaHHBIX Oosee y3koro kiacca — [PMP
Tool Info, u cranmapt He omnpexnenser obpadorky IPMP Tool List, conepxaryro
YHpaBISIONTy 0 nHpopManuto, oTmndayio ot IPMP Tool Info.

W3 obcyxnmenmii ¢ paspaborumkamu [PMP-2 MBI BBUSICHWIH, YTO OHH CUHTAIH
OTPaHUYCHUS LIEJIOCTHOCTH «OYEBHIHBIMM» U MO 3TOW MPUYMHE HE CTAIHM BHOCHUTH
UX B CTaHIApT, PaBHO Kak M INpaBwia 00paOOTKM NAHHBIX C HAPYIICHUAMH 3THX
orpannyenuii. Oxa3anock, 4To Jaxe camu paspadorunku IPMP-2 e umenu obrero
MHEHHUSI O TOM, KakHe OTpaHMYEHUs LIEJIOCTHOCTH €CTh, M Kak oOpalaThiBaTh HX
HapyLIEHUs.

AHa/IN3 aeKBATHOCTH KOHUENTYAJIbHBIX Mojeseld. [lceBmokon ObLT Tarke
MpOaHAIM3UPOBAH Ha MpeaMeT ajekBaTHOCTU. Kak yke ynmoMHHanoch BbILIE, OJHA
u3 TnaBHBIX 3amgad [PMP-2 — obecneunTh COBMECTUMOCTH CHCTEM 3alllUTHI MPaB
COOCTBEHHOCTH C CHCTEMaMH BOCIpOW3BeAcHUsA. [lodToMy TIpm MpoBepKe
aJIeKBaTHOCTH 0CO0O€ BHHMAHHE YJEISIIOCH BO3MOXKHBIM IIpoOiieMaM, KOTOpHIE
MOTEHIINAJIBHO MOTJIHM HPUBECTH K TOMY, 4YTO mpou3BeneHne B ¢popmare MPEG-2,
cootBeTcTBytoliee crenupukanun [PMP-2, He Oynmer BoCIpoM3BOAMTBCS Ha
HEKOTOPOM YCTPOUCTBE, TaKke nojaepxkusatomemM [IPMP-2.

Hanpumep, Oblza BbISIBIEHA HEMOJHOTA CHEUU(UKAMM MPOTOKOJIA B3aMMHOMN
ayTeHTHU(UKAMX WHCTPYMEHTOB — KIIIOYEBOTO MEXaHH3Ma YCTaHOBJICHHUS CBSI3U
MEeXIy MHCTpyMeHTaMu U TepmuHanoM IPMP. Beuio mokasaHo, 4yTo omucaHHas B
cTaHaapre crienruKanys IpOTOKOJIa B3aUMHOM ayTeHTH(HUKALK He 00ecrieYrBaeT
COBMECTUMOCTh MEXIy PEATM3ALMSIMU PA3IUYHBIX MPOU3BOAUTENCH — BO3MOKHBI
TaKHE COOTBETCTBYIOIIME CTAHAAPTY pEaln3allu, KOTOPhIE HE CMOTYT YCIIEIIHO
3aBEPIUNUTH NIPOLENYPY B3aUMHOH ayTeHTU()UKAIUH.

Pa3pemienne mpo6uaeM. 3a TOSCHEHHUSMH IO TIOBOAY BBIABICHHBIX IPOOIIEM B
CTaHgapTe MBI O0paIIaUCh K pa3padboraukam cneuudukammmu [PMP-2. CymMmmapHsIii
00beM mepenucku coctapisieT 6onee 40 cTpaHui.

CosmectHO ¢ pazpaboruukamu [PMP-2 M1 mogrotoBmwmm u nogani B AVS DRM
JIOKYMEHTBI, B KOTOPHIX O0O3HAYMJIM BBUIIBICHHBIE MPOOJIEMbl B CrelU(UKAINN
IPMP-2 u npeyioxenust o ux paspemeHuro [84,85].
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4.2.4. Ilocmpoenue ¢hopmanvrnoit mooenu mpedosanuii

Omnpenenenne cocraBa ¢opmaiabHoro uHtTepdeiica. B cocraB (opmambHOTO
uHrepdeiica ObUIM BKIIOYEHBl (QYHKIMH OOpabOTKM  OTHENbHBIX  OJIOKOB
ynpasstronieii napopmanuu [PMP.

®opmanuszauuss  kourpakra. [IpenycnoBus crnenuduKauMoHHBIX — (QyHKUMI
HaKJIaJbIBalOT OrpaHUYCHUA Ha JOMYCTUMOCTb BXOJHBIX JaHHBIX. Tak xak crangapT
IPMP-2 omnpenenser o0pabOTKy HE BCEX BO3MOXXHBIX IAaHHBIX, TO IPEAYCIIOBHUS
OTPAaHWYMBAIOT  (OPMAIBHYI0  MOJEIh TOJBKO  XOPOIIO  ONpPENCICHHBIMHU
TpeOoBaHusIMH. JlaHHBIE, I 00pPaOOTKHA KOTOPHIX HET TPeOOBaHWH, OTBEPraroTCs
HpeyCIOBHEM.

[ToctycnoBusi onpenenstoT (OpManbHYI0 MOJENIb TPeOOBAaHMH, BBIJICICHHBIX M3
crangapra [PMP-2.

4.2.5. Tecmuposanue coomeemcmeus mpeoosanuam

Brun pa3paboTaH TeCTOBBINA CIIEHAPUH TSI TECTHPOBAHUS COOTBETCTBHUS 00pabOTKH
ynpasistromeii maGopMmarn [IPMP tpeboBanmsam crarmapra IPMP-2. TecroBesrit
CIIEHapuil CTPOUT OWTOBBIE MOTOKKM C ymnpamisitoiiedl uHdopmanumeir [IPMP-2 u
MOJAaCT MX HAa BXOJ peain3aluu. Tak kak BO BPEMs BBITIOJTHCHUSA pa60T HC 6])1.]'[0 HHU
oIHO# pabotaroweil peanuzaunu [PMP-2, To aj1st TpoOHBIX 3aIlyCKOB TECTOB OBLI
paspaboran nporotun ycrpoiicrBa MPEG-2 ¢ monnepsxkoii IPMP-2.

4.2.6. Pezynomamot

Pa6ora mo dopmanmzanun IPMP-2 npoBoamnaces s Pabodeit rpymnmsl o ayauo u
Buaeo kxomauposaHuio (AVS DRM) MunnctepcTBa WHGOPMALIMOHHOW HHIYCTPHH
KHP. OOmmuii ob6bem cneundpukauuun IPMP-2 cocraBnsier 30 crpanun. Ilo
pe3yabTaTaM MpoeKTa ObLTH HAMKCAHBI JBA TEXHHUYSCKUX oTueTa [84,85], momaHHBIX
B AVS DRM, u mnporotun TectoBoro Habopa Jyisi TECTHPOBAaHHS COOTBETCTBUS
00paboTku ynpasistomiei napopmanyu [PMP B OuToBBIX IOTOKAX.

TTomumo 9TOro, B X0JI€ IMPOCKTa ObLIN TIOJIYYCHBI CJIIEAYIOIINE PE3YJIbTATHI.

e  BbIsIBIEHBI HECOOTBETCTBHUS B ONMCAHUSX CHHTAKCHCA JaHHBIX OWTOBBIX
notokoB IPMP. Hanpumep, cneruduxanus [IPMP momyckaer BritodeHne
ToJIst pazmMepom 65536 GalT (umHa ToJist 3amaeTcs 16-OUTHBIM 3HAYCHHUEM )
B CTPYKTypy, Y€l MAaKCHMalbHBIH pa3Mep HE MOXKET IIPEBOCXOINUTh
256 GairT.

e BrisBiena HEIOJIHOTA crniequdukanuu MIPOTOKOJIA B3alMHOHI
ayTeHTH(UKAIMM MHCTPYMEHTOB — KJIIOYEBOTO0 MEXaHU3Ma YCTaHOBJICHUS
CBSI3U MEXIYy HHCTPYMEHTaMu U TepmuHanaoM IPMP.

e B cneunduxanun [PMP-2 HeueTko omnpereneHsl KPUTEPUH KOPPEKTHOCTH
nmaHabIX. OOcyxknmeHuss ¢ paspadorumkamu [PMP-2 mokasanm, dro oHH
MIPEAToarag MHOXKECTBO HESBHBIX NPABHJI, ONPEICISIONINX KOPPEKTHBIE
naHHble. CIMCOK OOHApYXEHHBIX HESBHBIX MPEAIION0KEHHH O CEMaHTHKE
CTPYKTYp [aHHBIX M MPEATI0KEHUH II0 BHECEHHIO COOTBETCTBYIOIINX
yTBepxkaeHui B crieuudukaiuo [IPMP-2 npusenen B otuere [85].
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B npouecce ananuza cneuudukanyu ObUTH pa3paboTaHbl KOHLENTYalbHbIE MOJIEIN
MOBeIeHUs sl OTHeNbHBIX (yHKmmid IPMP-2 u dopmanbHbie criermudpukayuu Juis
Haubosee MoOJHO 3amaHHOM QyHKIMH I[PMP-2 — o00paboTku ynpasistomeit
nH(pOopMauy B OUTOBOM ITOTOKE.

B xone ananmsa crnemudukaiyuu [PMP-2 ObLI0 BBISBJICHO MHOXECTBO OIEYATOK B
(hopMaNIbHBIX OMpEJCICHUSIX CHHTAKCHCAa COOOIIEHHs MPOTOKoia. Ee u3ydeHue
MMOKA3aJI0, YTO CIEHU(HUKAINI COCTOUT M3 HECKOJIBKHUX CIa00 CBS3aHHBIX YacTeH,
MpUYEeM HEKOTOPhIE W3 HUX NPOTHBOpPEYAT APYT IPYTY, HEKOTOpPHIE TpeOOBaHUS
HEI0OTIPEICIICHBI WK COACPIKAT OIIHOKH.

4.3. PazpaboTka oTKpbITOro TecroBoro Habopa ansa OC Linux

OToT pasgen omnuceiBaeT onblT npuMmeHeHus npouecca FOREST B mpoexre mo
pa3paboTke OTKpbITOro TecroBoro Habopa OC Linux, BBIIONHSIOMETOCS IpU
noanepxxke @enepanbHOro areHTCTBa IO HAyKe W HMHHOBauusiM Poccuiickoit
Oeneparun [86,87].

4.3.1. Céeoenusa o npoexme

OCHOBHBIMH TIEJIIMH TIPOEKTa MO Pa3pabOTKe OTKPHITOro TecTtoBoro Habopa OC
Linux siystroTest:

e (Qopmanmzauus, YTOYHEHHE M IOIOJHEHHE Habopa CTaHAAPTOB,
OIMCBHIBAIOLINX TPEOOBAHUSI K IOBEICHUIO KOMIIOHEHTOB OIIEPALMOHHOM
cucTemsl Linux;

e pa3pabOTKa  OTKPHITOrO  CHUCTEMAaTHYECKOro  TECTOBOro  Habopa,
MIPOBEPSIIOLIETO COOTBETCTBHE pPAa3IMUYHBIX peaju3aldii OlepannoHHON
CHCTEMBI TpeOOBaHUSIM CTaH/IAPTOB.

B Tewenwe mepBoro »srtama mnpoekTa, paccuutaHHoro Ha 2005-2006 romwl,
taHupyercs popmanuzoBars TpeboBaHusi cranmapra Linux Standard Base Core
Specification 3.1 (LSB)[51,52] oTHOCHTENBHO (YHKIUH  TPUKIAIHOTO
MIpOrpaMMHOr0 HMHTepdelica, coxepxamuecst B ydactu Il Base Libraries n uwactu
IV Utility Libraries. OTi 9acTi cTaHZapTa ONpeAeIsSioT TpeOOBaHUA K HATUYHIO U
¢yakmuoHansHOCTH 1532 QyHKIME mpuKiIagHOro  OmHApHOTO — HMHTepdeiica
ONEPALMOHHON CUCTEMBI.

[IpoekT mpoBOIUTCS B KOOPAWHAIIMY C OpTraHH3alUAMHU-Pa3padOTINKAMU CTaHIapTa
LSB — Free Standards Group [88] u moapasmenenmem Open Group [89],
OTBevaromum 3a padory ¢ LSB.

B kauecTBe OCHOBHBIX pE3yJbTaTOB IPOEKTa OXUAATCS  (OpMabHbIE
cnenudukanuu  TpeOOBaHMH  CTaHAapTa K  YHOMSHYTHIM  (QYHKOUSM U
CHCTEeMaTH3UPOBAHHBIA TECTOBBI HaOOp, NpeiHa3HAYEHHBIH [JIsi I[POBEPKU
cootBetcTBus peannzanuii OC Linux tpeboBanusM cranaapra. Emie oqHIM BaKHBIM
pe3ysbTaToM OyAET CIUCOK 3aMEYaHHi K TeKCTY CTaHAapTa U PEKOMEH/IAIMH 110 €ro
YIIy4IIEHUIO.
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4.3.2. Ilpoyecc cozoanus mecmoeoz2o Havopa.

IIporece co3ganus TecTtoBoro Habopa B mpoekTe cooTBeTcTBYeT mpoueccy FOREST
W WMeEeT JOMOJHWTEIbHBIA JTall, CBA3aHHBIA C pa3paboTkoi TecToB. Takum
00pa3oM, OH COCTOHT U3 4-X 3TaIoB.

1. CocraBneHue karanora TpeOOBaHHA.

2. Tloctpoenne KOHIENTYILHON MOJIEIH.

3. Tloctpoenue popManbHO| MOIEIH.

4. Pa3paboTka TeCTOBBIX CIICHAPHUER.

B mpoekte BblAENEHBI CIEIYIOMNE POJIM — AHAJIUTHUKH, CO3JAIONINE OCHOBHBIC
JOKYMEHTHI (pa3MeTKy CTaHgapTa, KaTaJlor TpeOOBaHHH, CIelU(pHUKALMY, CLIEHAPUH
U JpyTHE KOMIIOHEHTHI TECTOBOW CHUCTEMBI), U IKCIEPTHI, KOTOPhle KOHTPOIHPYIOT
nporecc pa3paboTKU M PELEH3UPYIOT TO, YTO AEJNAIOT aHAIUTUKH. Bee ¢yHkimn
MIPUKIaJHOr0 OWHApHOrO HHTepdelica ONepannoOHHON CHCTEMBI pa3jelieHbl Ha
TPYNIBI CBSI3aHHBIX (yHKIWMA. [ Kakmod Tpymimsl (QyHKIMA STambl Iporecca
BBITIOJHAIOTCSL TIOCJENOBATENbHO, HO OJHOBPEMEHHO MOTYT pa3pabaThIBaThCs
criennUKaMd M TECTOBbIE CLEHApUHM Ui PasHBIX IPyMIL. 3a KaKAylo IPYIMILy
OTBEYaeT HECKOJbKO YEJIOBEK — AHAIUTUKU U J[Ba HKCIEPTa, IIPU 3TOM SKCIIEPTHI
OJTHOBPEMEHHO YYaCTBYIOT B pabOTe HaJl HECKOJILKUMH IPyHIaMu (QyHKIHA.

I[anee MBI PACCMOTPUM JACATCIIBHOCTHU, BBINOJJHAKOMIUCCA HA KaXKJIOM H3 OTAllOB
mponecca.

4.3.3. Cocmaenenue xamanoza mpeodosanuil

s cocTaBiieHHs KaTajora MCIONb3yeTcsl TeKCT craHaapra (a tounee, ero HTML-
NPE/ICTaBJICHUE), B KOTOPOM 3JIEMEHTapHblE TPEOOBAHUSI MMOMEYAIOTCS I[BETOM U
CHa0XXaroTcsl CrielMabHBIM uaeHTuukaropom. ns storo ucnons3dyercs HTML-
penakTop ¢ pa3pabOTaHHBIMH CHEIUATILHO JUIS 3TUX LIEJEH CpeaCcTBaMU Pa3METKH.

OTpBIBKM TEKCTa, BCTPEUAIOLIMECcs] B pa3HbIX pazjenax onucaHus (QyHKLIUH, MOTYT
COBIIaAaTh [0 CMBICITY ¥ ONPEAEIIATH OJJHO U TO Xke TpeOoBaHue. B 3ToM cityyae oM
0003HAYAIOTCSl OHUM UACHTH(UKATOPOM.

OnHOMY DJIEMEHTApHOMY TpPEOOBAHUIO MOXXET OBITh IPUCBOEHO HECKOJIBKO
l/I)leHTI/I(l)I/IKaTOpOB, €CJIM OHO OTHOCHUTCA K OIIMCAHHUIO IIOBCACHHS HECKOJIBbKUX
¢$yHKIMI cpasy.

TpeOoBanust pasaessitorcsi Ha TpeOOBaHMS K peanu3auuy (QyHKIUHU, ONHCHIBAEMOMN
cCTaHaapToMm, u Tpe6OBaHI/l$I K [OPHUITOKCHUIO, OIMMCBIBAIOIINE TIPABUJIBHOC
UCIIONIb30BaHNE JaHHOW (QyHKIMH. DTa HMHGPOpPMAaIMs OTpakaeTcs B CTPYKType
uneHTuuKaTopa — Uil TPeOOBaHMH K NPUIIOKESHHIO MICHTH(MHKATOD CONCPIKUT
CHeTHATBHBINA TTpeduKe.

Kpome Toro, naeHTU(PUKATOP TO3BOJISET OTPA3UTh CBSI3b MEXIY TPEOOBAHUSIMHU.
TpeboBanue, chHOpMyIHPOBAaHHOE B OIHOM pa3leie CTaHIapTa, MOXKET 3aTeM
YTOYHATHCS TpeOOBaHHAMH B JAPYyrHX MecTax craHgapra. HneHrudukarop
TpeGOBaHMsI, YTOUYHSIOLIETO0 KAaKOe-TO APYyroe, B KadecTBe mpeuKca HMeeT
UIeHTU(UKATOP OCHOBHOrO TpeOOBaHMs. B NpHBEIEHHOM HMXKE NpPHMEpE IEepBOE
obmee  TpeboBanne (momeuenHoe — wuaeHTudukaropamu  fork.01;vfork.01)
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JICTANN3UPYETCS MOCIeAyoIUMU (pazamMu, MO3TOMY [Ba MOCICAHUX TPEeOOBAHUS
MOMeUeHbl Kak yTouHstomue. Kpome Toro, kaxpoe TpeOOBaHHE OJIHOBPEMEHHO
omuceiBaeT u nosencHue ¢ynkuuu fork, m mosemenue Qyukipm vfork , mostomy
UCIIOJIB3YIOTCS 1B UIEHTU(HUKATOPA JJIsl OJTHOTO 3JIEMEHTAPHOTO TPEOOBAHMS.

{fork.01;vfork.01} The fork() function shall create a
new process. The new process (child process) shall be an
exact copy of the calling process (parent process)
except as detailed below:
{fork.01.01;vfork.01.01} The child process shall
have a unique process ID.
{fork.01.02;vfork.01.02} The child process 1D also
shall not match any active process group ID.

HakoHeln, ecTh BO3MOXKHOCTh PacUIMPATh CIIMCOK TPeOOBaHUI K (YHKUIUH CBOMMH
COOCTBEHHBIMH  (DOPMYJIMPOBKAMHM, €CJIHM, Hampumep, ecTb HWH(OpMauus, 4YTo
HEKOTOpoe TpeOOBaHUE HESBHO MOAPA3yMEBAETCs B CTaHIApTe.

Ha ocHoBe Pa3MEUYCHHOI'0 TCKCTAa CTaHAapTa 3aTeM TICHEPUPYIOTCA KaTaJor
Tpe60BaHHI>i, KOTOpBIﬁ HCIOJB3YCTCA B MOCIICAYIOMIUX STAallaX IMPOCKTa.

B mpornecce pasMeTku TekcTa cTaHIapTa M BbIAEICHUs TpeOOBaHUI OHO3HAYHOCTh
X (OPMYJIHMPOBOK MOXKET HApYIIUTHCS, €CIM YTOUHEHHE HEKOTOPOro TpeOOBaHUS
He Tonajno B kaTanor. Hanuume pa3MeTku cTaHAapTa MO3BOJSET MPOBEPUTH, YTO
YTOYHEHHE HE TPOIYIICHO, a WACHTU(HUKATOP MPABHIBHO OTPAXKAET CBSI3b MEKIY
YTOUHSIEMBIM U YTOUHSAIOIINM TPEOOBaHUAMH.

IIpu peneH3upoBaHuU MPOBEPSAETCS HEMPOTUBOPEUMBOCTH CO3/1aBAEMOI0 KaTallora,
B YAaCTHOCTH, MOTYT OBITh OIpeelieHbl HEMPAaBWIHHO YCTAHOBJICHHBIEC CBI3U MEXKIY
TpeboBanusmMu. [l oOecmeyeHHs MUHHMAJIBHOCTH JKCHEPT IIPOBEPSIET, UTO
OJIMHAKOBBIE TPEOOBAHUS IOMEUYCHBI OTHUM HIECHTH()PHUKATOPOM.

4.3.4. Ilocmpoenue KonyenmyaibHol mooenu

Ha »sroM »sTame mins Kaxmod rpynnsl (GYHKIOMHA BBIOMpArOTCS TOAXOABI K
CHeU(UIINPOBAHUIO U TECTUPOBAHHIO. B oTiM4Me OT APYrux 3TanoB mporecca, riue
OCHOBHBIE pE3yNbTaThl CO3JAIOTCS AHAJUTHUKOM, a 3aTéM KOHTPOJINPYETCS
9KCIEPTOM, KOHLENTyalbHasi MOAENb CO3/MAeTCi B pE3YyIbTaTe COBMECTHOTO
00CY>XIICHUs aHAJINTUKOB U SKCIIEPTOB.

W3 xatanora TpeboBaHN W3BIEKAIOTCS BCe TPEOOBAHMS, OTHOCAIINECS K QYHKIIUSIM
TPYIIIbI U TPYIINE B IIEJIOM; 3aTe€M 3TH TpeOOBaHMs 00CYKIAIOTCS, AaHATH3UPYIOTCSA U
KJIaCCUDUIIUPYIOTCS 10 CJOXHOCTH, MPOBEPSIEMOCTH M T.H., YTO BIOCJCICTBHH
TaKXKe UCIOIB3YETCs IS TUIAHUPOBAHUS PA0OT IO MPOSKTY. AHATUTHKH U KCIIEPTHI
00CY)KIaloT U pa3pabaThIBAIOT MOJENs OOMIMX NaHHBIX, KOTOpas HeoOXOoauMa Jyis
aJICKBATHOTO OTPAXKCHUsI IMOBEJCHUSI 3TON rpymmbl (GYHKIHH, a TaKkKe CTPOST
MOJIeJIb OBECHUsI Uisl DYHKIHMIA TPYIIbI, OCHOBAaHHYIO Ha 3TOW MOJENHN JaHHbIX. B
pe3yJbTaTe MOKET MPOU30MTH MEePerpynnupoBKa GyHKIUI — B IPYIILY MOTYT OBbITh
Jo0aByIeHbl (QYHKIIUH, pabOTaroIue ¢ TEMHU e IaHHBIMU. [lojydeHHBbIC MOICITH
UCTIONB3YIOTCS Ha CIIEAYIONIEM dTarle s IIOCTPOCHUs (popManbHOi Mmoaenn. B xoxe
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00CYX/IeH!sI Moneneld MOTYT OBITh BBIBJICHBI HESICHOCTH W HEOTHO3HAYHOCTH B
CTaHJapTe, KOTOpble ObLIM MPOMYIIEHbI HPU CO3[JaHUM Karanora TpedoBanuil. K
TaKAM HESICHOCTSM B TEPBYIO OYepe]b OTHOCHTCS OTCYTCTBHE TPEOOBaHUM ISt
HEKOTOPOTO acleKTa MOBEJCHHsI CHUCTEMBI, BBISBISIEMOE MPU MOCTPOCHUU MOJETH
TOBEJICHMUS.

XoTsi pe3ylbTaToOM [aHHOTO JTama SIBISIFOTCS MOCTPOCHHBIE MOJEIU JAHHBIX U
MO/ISITH MTOBEACHHS, KOHKPETHast (popMa MPEeICTABICHUS 3TUX MOJIENICH B IPOCKTE HE
¢ukcupyerca. OT0 MOryT OBITh Kak KOMMEHTapuH K TpPeOOBaHUSAM, CXEMBI H
PHCYHKH, TaK U ONUCAHHS B IICEBIOKO/IE.

4.3.5. Ilocmpoenue gropmansnoit mooenu

Jnst moctpoeHnst GopMasibHOM MOJIENTH B IIPOEKTE UCIIONB3YETCS HHCTPYMEHTAIbHAs
HOJJIEpKKA. PasMeueHHbIH TEKCT CTaHAapTa aBTOMATHYECKH 00pabaThIBaeTCs, U Ha
OCHOBE pa3METKH T'eHEpUpYyeTcsl 3aroToBka (opmaibHON crenudukaiym, KoTopas
3areM 10pabaThIBAETCs aHAJTUTUKOM.

AnanmuTuk nobaBnsger (opManbHOE OIMCAHWE MOJENH IaHHBIX, IOCTPOSHHOH Ha
npeabiayieM srare. Jis kaxnoro TpeOoBaHMs U3 Karaiora B CrEeHEPUPOBAHHOM
3aroTOBKE crelu@uKaluy  TOSBISETCS KOMMEHTAapHid, COJAEpXalluid  TEKCT
TpeboBaHus, U WHCTPYKIMH, NPeAHa3HAYCHHBIE 1JIsl IPOBEPKH 3TOTO TpeOOBaHUS U
CoZiepKallie ero WACHTH(HKATOp. AHAJIUTHUK [OIHCHIBAET MPOBEPKY 3TOTO
TpeboBaHuUS B BUIE€ HEKOTOPOTO MPEINKATa B PaMKaX MPHHATON MOJEIH JaHHBIX.

[Ipy TecTMpOBaHMM CTAaBUTCS 33ja4a MOKPHITH BCe TPEOOBAHMS CTaHAApTa, OJHAKO
AQHAJIUTHUK MOXKET ONpEAeNUTHh JONOJHUTEIbHBIE TpPEOOBAHUS K  IOJHOTE
TECTUPOBAHUSI M OTIMCATh MX B CHELUAIBHOM pazziesne (opManbHON criennpUKannm.

[Ipu dpopmanmzayy MpoBepoK MOTYT ObITH OOHAPYKEHBI HESICHOCTH, HETOYHOCTH U
HEOJHO3HAYHOCTH  CTaHAapTa,  TNPOMYIIEHHbIE  HAa  3Tale  IOCTPOCHUS
KOHIENTYaJIbHOW MOZAEIH.

KauectBo CO3JJaHHBIX (opManbHBIX crenuuKaui BIIOCJIEACTBUH
KOHTPOJUPYIOTCA dKcnepToM. OH NpoBepsieT NPaBUILHOCTD (OPMaTIbHOMN 3aIiCH 110
OTHOILLICHUIO K TPeOOBaHMSM, ONHMCAHHBIM B KaTajore, K TEKCTy CTaHAapTa, M IO
OTHOIIECHHIO K COOCTBEHHOMY IIOHMMaHHMIO TpeOoBaHMH K cucrteMme. IIpoBepka
MOJHOTBI ~ OTPAXEHUS TPEOOBAaHMH NOAJEPKUBACTCS HMHCTPYMEHTAJIBHO —
AaBTOMAaTHUYECKH TpenocTaBisiercss uH(opMmanuss o TpeOOBaHHMSX KaTajora, He
OTpaXXeHHBIX B crenudukanusx. Kpome Toro, Tak kak crienu(uKanuy CTpOATCsS Ha
OCHOBE CIECHEpPUPOBAHHOIO IIAa0JIOHA, 3TO COKPAIAeT BEPOSTHOCTH IIPOIYCKa
TpeOOBaHWH U3 KaTauora.

[Ipn peneH3upoBaHNUH IKCIIEPT JOMOJHHUTEIBHO NPOBEPSET COOJIOICHHE NPABHI U
KOPpPEKTHOCTh ~ MMEHOBaHHMS, IIPOBEPSICT, BCE JHM  aCMeKThl  IMTOBEICHUS
CHeu(pUIINPOBaHbI, @ TAK)KE MPOBEPSIET CrIeNU(UKAINN Ha HEIPOTHBOPEUYNBOCTD U
MHHUMAaJIbHOCTb.

4.3.6. Pezynomamol npoekma

Ha TeKyHII/Iﬁ MOMCHT MPOCKT €IIC HE 3aBCPILICH, HO YIKC NOJYYCHHBIC PC3YyJIbTAThI
MO3BOJIAKOT JOCTATOYHO YBEPECHHO IIPCACKA3aTh 061111/16 HUTOI' MPOCKTA.
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B ero xome mnpoanamusupoBaHo okono 6000 crpanun cranmapta LSB [51] u
cBs3aHHBIX ¢ HuM cTta”gaproB POSIX [90,91], ISO C[92] u mp. B pesynbrare
aHaaM3a BbLIENeHO okojio 17000 sneMeHTapHBIX TpeOOBaHMK K ITOBEIECHHIO
(yaknuit 6a30BEIX OMOMMOTEK Linux M K CTPYKTypaM IOaHHBIX, ¢ KOTOPBIMH OHH
paborator. OOHapyxkeHO okomo 100 pasmUYHOrO poga HEJOYETOB B CTaHIApTE:
HEOJHO3HAYHOCTEH, MPOTHBOPEUHIA, HETIOJIHBIX ONMCAHUH TpeOOBaHUH 1 T.II.

Pa3zpaboTaHHBIil B X0/ IPOEKTa TECTOBBIH HA0Op HAlENEeH Ha IMOKPBITHE BCEX
BBIJICJICHHBIX TpeOOBaHMH M OOECIIeYMBAeT €ro ¢ TOYHOCTHIO JI0 pean3yeMOCTH
TpeboBaHus B 3amaHHON koHpurypammum OC Linux. CpaBHeHHE C H3BECTHBIMHU
TeCTOBBIMA Habopamu it Ombnmotek Linux — LTP [93], TecToBBIif HabOp mist
TecTHpoBaHUS cooTBeTcTBUA LSB[94] u TectoBhlii Habop pa3pabOTUYMKOB
oumbmorexkn GLIBC [95] moka3piBaeT, dYTO MJOCTHTaeMoOe TMOKPBITHE KOaa
CYIIECTBEHHO MPEBOCXOJUT MOKPBITHE, NTOIYIaeMOE MPH BHINOJHEHUH MEPBBIX JIBYX
Ha0OpOB M CPaBHUMO C JOCTUTAEMbIM MOCJIEAHUM TeCTOBBIM HabopoM. [locnennnit
(hakT MOKa3bIBaET OUYCHb BBICOKOE KAUECTBO IOIYyYEHHBIX TECTOB, IOCKOJIBKY OHH
CTPOMJIMCH TOJIBKO Ha OCHOBE TpeboBaHuil cranaapra LSB, B To Bpems Kak TeCThI U3
Habopa GLIBC HanucaHbl Juisi OTJIQAKH 3TOW OMONMOTEKH €e pa3pabdoTYyUKaMH,
KOTOPBIM M3BECTHBI BCE JICTAIIU €€ peah3aLiH.

5. 3aknroyeHue

B nmanHO# paboTre MBI TONBITANINCH PACCMOTPETh MNPOOJIEMBI, BCTAIOIIUE IPHU
(dopmanuzanyuy TpeOOBaHUH B MPAKTHYECKHX, T.€. HE UCCIEI0BATEIbCKUX, IIPOCKTAX
mo pa3paboTKe MPOTPaMMHOTO OOECHEeUeHHs, a TakKKe CHOCOOBI pEIIeHUS ITHX
npobaem. [loctpoenne (opManbHEIX Mozenel MCHONb3yeTcss B TAKOM KOHTEKCTE
JOCTaTOYHO PEIKO MMEHHO IIOTOMY, 4YTO OOJBIIMHCTBO HPAKTUKOB XOPOIIO
npejacTaBisier cede TPyIHOCTH paboThl C TaKMMHM MOJEISIMH, HO HE BIIOJIHE
OCBEIOMJIEHO O TOM, YTO JIOCTAaTOYHO 3((EKTHBHBIE METOMBI MX MPEOJIOJICHUS yKe
pa3paboTaHbl.

IloMrMO BO3MOXXHOCTH aBTOMATH3al[MM pEIICHUS psla TPYAOEMKHX 3ajad
pa3paboTku, QopMaym3anus — 3a CYET PaJUKAIBHOTO HM3MEHEHUsS CTPYKTYpBI
3HaHUH — TO3BOJISIET TaKXke 00Jiee OTYETIMBO U TIIyOOKO MOHSATH, YTO COOCTBEHHO
TpeOyeTcst OT Co3/1aBaeMO CHUCTEMBI, ITOHATH MPOOJIEMBI M HYXKIbI ITOJIb30BATEINCH.
ITooToMy ee anexkBaTHOE MHCIIONB30BAHME B IPOEKTE IIO3BOJIIET IIOBBICUTH
BEPOATHOCTB €r0 yCIexa.

OcHOBHOE coaepXaHWe JaHHOW cTaThi cBs3aHo ¢ mpomeccom FOREST,
SIBJITFOIIAMCSI TIPUMEPOM Tporiecca popmanuzanuy TpeOOBaHUN W HallEJICHHBIM Ha
obecriedeHns MaKCUMAJIbHON aJIeKBATHOCTH TIOCTPOSHHOW MOJAENTH. XOTS 3TOT
KOHKPETHBI IMPOIIECC HCIOJB3YeTCsA, MPEXAE BCEro, Uil aBTOMATH3aI[HH
pa3pabOTKK TECTOB, JIC)KAIINE B €r0 OCHOBE HJICH W MHOTHE €r0 TEXHHKH MOXHO
UCTIONB30BaTh W JJIS MOCTpPOeHHs (DOpMalbHBIX Mojened TpeOoBaHuil B Oojee
IIUPOKOM KOHTeKcTe. Hampumep, 3aMeHss HCHONB3yeMBId B HeM (popManmm
MPOrPaMMHBIX KOHTPAKTOB Ha KOMOWHAITMIO M3 BPEMEHHOW JIOTMKM W KOHEYHBIX
aBTOMATOB, MOXKHO ITONy4aTh MOJENH, ynoOHbIe s Bepuukanuu (IpoBepKH Ha
moensix, model checking) cBOMCTB npeiaraeMpIX ajaropuTMOB.
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PaccmaTtprBaeMblie MpPUMEpPBI MPUMEHEHHS OIMHMCAHHOTO TMPOIECcca MOATBEPIKAAIOT
KaK €ro NpaKkTHYHOCTh, TaK MW JKU3HECIIOCOOHOCTH Oosiee oOmield uuen
HCIOJIb30BaHMs (POPMANBHBIX MOJIENeil IpH UHAYCTpUaIbHOM pazpadotke [10.

BaarogapnocTtu. ABTOpel BhIpaxaroT npusHaTensHOCTh A. K. Ilerperko u
A.W.T'puHeBndy 3a  BBICKa3aHHblE HMH  3aMEUYaHMi K  COJEP)KaHHIO
Npe/IBapUTEIbHBIX BAPUAHTOB TOH PabOTHI.
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