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B cratbe paccmaTpuBaeTcs Mnoaxof K pa3paboTKe WHCTPYMEHTa/lbHbIX CPEeACTB Banuaauuu
MPOEKTHON AOKyMeHTauuwW. Takue CpeacTBa MO3BOMSAIOT  YNPOCTMTb  MPOLIECC  MPOBEPKM
COOTBETCTBUS NMPOEKTHOrO [O0KYMEHTa CTaHAApTY, Ha OCHOBE KOTOPOro OH co3faH. [n1s onucaHus
cofiepXXaHMs NPOEeKTHOro [OKyMeHTa pa3paboTaH NpeaMeTHO-OPUEHTUPOBaHHbIN A3blK, B OCHOBE
KOTOPOro nexkaT paclumpeHHas ¢opma bakyca-Haypa. B paboTe onmucaH CMHTaKCMC NpeamMeTHO-
OPWEHTMPOBAHHOIO fA3blKa. B KauecTBe nMpumepa NpPUBEAEHO ONMCaHWE CTPYKTYPbl TEXHUYECKOrO
3alaHns 1 ero pasaenos, BbIMO/HEHHOE B HOTALUMWN NPeAMETHO-OPMEHTUPOBAHHOIO A3blka. OnuncaH
npoLecc B3aMMOAENCTBUS NOMb30BaTeNeil ¢ paspabarbiBaemoit cuctemoit. Co3fgaBaemast cucteMa
MOXXET ObITb MCMOMb30BaHa Kak B IT-KOMNaHUM An1si NepPBMYHON NPOBEPKMN NMPOEKTHOIO JOKYMEHTA,
Tak 1 4ns 00y4YeHns CTyaeHTOB.

KntoyeBble cfioBa: MPOeKTHas [LOKYMeHTauus, Basmpaums, npegMeTHO-OPUEHTUMPOBAHHbLIN A3bIK,
(hopma bakyca-Haypa, ohopmneHne JOKYMEHTOB.
BBegeHne

B npouecce pa3paboTKM UK COMPOBOXAEHWA MNPOrpaMMHOIO MPOLYKTA CO34aeTca U
NpUMeHseTCs OGO/bLLIOE YMCNO MPOEKTHBbIX [LOKYMEHTOB: TEXHWYECKOe 3afaHue, TeXHUYeCKUi
MPOEKT, TEXHMKO-3KOHOMUYECKOE 060CHOBaHME, UHCTPYKLIMW NOMb30BaTeNA U NPOrpaMmmncTa n ap.
Mpryem KaxabliA M3 [OKYMEHTOB COCTaB/ISETCH B COOTBETCTBMM CO CTaHAapTOM WAW APYryM
HOPMaTVBHbIM aKTOM, PernaMmeHTUPYIOLLMM CofepXXaHune 1 0thopm/IeHre NPOEKTHOrO JOKyMeHTa. B
3TUX HOPMATMBHbIX aKTax ornucaHa CTPYKTypa NPOEKTHOro AOKYMEHTA U COLepXXaHUe Kaxaoro 13
ero pasgenos. lNpuuem Ha3BaHWe pas3fefioB M WX MNOCNeA0BaTe/lbHOCTb, KakK MpaBu/io, YeTKO
OnpeaeneHsi.

Co3faHve NPOEKTHOro [JOKYMeHTa — HenpocTas 3ajada, OT ero aBTopa TpebyeTcsi 3HaHWe
CTPYKTYpbl pa3pabarbiBaeMOro AOKYMEHTa, a Takxe TpebOBaHW K COAepXaHWK0 ero 4vacTel.
IMeHHO noaToMmy pa3paboTKa CUCTEMbl, MO3BOMAIOLLENA BbINOMHUTL MNPOBEPKY COOTBETCTBUS
CTPYKTYpPbl 1N O(OPM/IEHMS MPOEKTHOINO AOKYMeHTa (POpMasibHbIM TpeboBaHWAM HOPMAaTUBHOIO
aKTa, ABNSETCA aKTya/lbHOW 3afadeil. Takast cucTeMa Mo3BOJIUT He TOMbKO BbISIBUTb HETOYHOCTU B

CTPYKType MPOEKTHOr0 [OKYMeHTa [0 ero YTBepXAeHWs, HO W NpeaocTaBUT BO3MOXHOCTb

'PaboTa BbINONHEHa Npu (UHAHCOBOV Moadepxke HayuHoro tomga HAY BLUS (npoekT Ne 14-09-0228) n PoOdU
(npoekTbl Ne 14-07-31273-man_a v Ne 14-07-31330-Ma_a).

© Xuranosa M.A., Cyxos A.O., 2014
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aBTOMATW3MpOBaTb MPOBEPKY [AOKYMEHTOB, pPa3pab0TaHHbIX HOBLIMU COTPYAHVMKAMK  WU/Un
cTydeHTamu. [lpuyemM CTYAeHT MOXET CaMOCTOSTE/IbHO OLEHWTb, HackoMbKO ero pab6oTa

YOBNETBOPSIET TPEBOBAHUSM, 10 OTNPABKM ee NPenoaaBaTentio.

Cucrtema BaniMaunm nNpoeKTHbIX JOKYMEHTOB

[na Toro 4tobbl cucTeMa BanMAaLMW MPOEKTHbIX [LOKYMEHTOB Oblfa pacluvpseMon u
HacTpamBaemMoi Ha MeHsaoLWmecs TpeboBaHUA BHELUHUX U BHYTPEHHMX CTaHAapTOB HeobXoAMMO
npefocTaBUTb KOHEYHOMY [M0/1b30BaTe/Il0  BO3MOXHOCTbL OMpefesieHns npasus  OPOpMIIEHMS
MPOEKTHbIX LOKYMEHTOB B AMHaMUKe, 63 BHECEHUS U3MEHEHWA B UCXOLHbIA KOA CUCTEMbI U ee
nepesanycka. [na aToro TpebyeTcAd MpPefoCTaBUTb KOHEYHOMY MO/1b30BaTeNt0  YAOOHbI
WHCTPYMEHT A/ onuncaHus TpeboBaHW K JOKYMeHTauMmn. B kayecTBe Takoro MHCTPYMEHTa MOryT
BbICTYNaTb  MpeAMEeTHO-OpYeHTUpPOBaHHble  A3blk  (Domain-Specific  Languages, DSL),
npegHasHauyeHHble A1 PeLleHns OnpefefieHHOro Knacca 3afad B KOHKPETHON nNpeLMEeTHOA
obnactn. B oT/iMume OT S3bIKOB 0OLLEro HasHaueHWs, DSL npocTbl B MPUMEHEHUWN, MOHATHbI
pas/IMyHbIM KaTEropusamM Mosib30BaTesieid, NMOCKOMbKY OHW OMepupyroT MPUBLIYHLIMU 418 HUX
TepMUHaMK npeaMeTHonM ob6nactu. Kpome Toro, DSL 6onee nakOHWYHbL: HE cofepxkart
«N30bITOYHBLIX» KOHCTPYKLMIA, KOTOPbIE HE UCMO/b3YHOTCA NPU PELLEHNM KOHKPETHOI 3a4a4un.

IMoCKONbKY 6OMBLUMHCTBO MPOEKTHbLIX [AOKYMEHTOB WMeEeT TEeKCTOBYK HOTauuioo, TO A1S
OMucaHMa WX CTPYKTYpbl YA06HO wmcnonb3oBaTb TekcToBbli DSL [1]. B kayectBe OCHOBbI
pa3pabaTbiBaeMOro f3blka MOXET BbICTYnaTb pacwupeHHas ¢opma bakyca-Haypa (PBH®),
Mo3BOMIAIOLLAA MyTeM MOC/ef0BaTe/IbHON AeTanmn3auuy 3eMEHTOB A3blKa OMucaTb pas/iMyHble
pa3zesibl NPOEKTHOTO JOKyMeHTa [2].

Ona 3ajaHua npasun B PBH® wucnonb3yetcs fABa BuAa CUMMBOMOB: TepMUHa/IbHblE U
HeTepMUHasbHble. [Na Hawel 3afady TeEPMUHaIbHBIMK CUMBOMAMWU OyAyT ABNATLCS 3/1EMEHTI
MPOEKTHOr0 JOKYMEHTA, KOTOpble HEM3MeHHbI /19 BCEX AOKYMEHTOB 3TOr0o TuMna v UCMoMb3yrTcA
ONA OonucaHusa pasfenioB [aHHOro AOKYMEHTa, HanpuvMep, Ha3BaHWe pas3fenoB [OKYMeHTa, a
HeTePMUHA/IbHbIMW CMMBO/IAMU — 3/1EMEHTbI JOKYMEHTA, KOTOpPble He ABNAKOTCA 3/1EMEHTaPHbIMU 1
MOryT ObITb ONpefeneHbl Yepes Apyrvue TepMUHa/IbHbIE U HETEPMUHASIbHbIE CUMBO/IbI.

OnucaHne cnMHTaKcuca nNpeamMeTHO-0pUEHTUPOBAHHOTO A3blKa MMeeT cne,u,yrou.l,mﬁ BUA:

<[lokymeHT> ::= <Paspgen> {<Pa3pgen>}

<Pazpgen> ::= <3nemeHT> {<OnemeHT>}

<dnemeHT> ::= <TekcT> | <Tabnuua> | <Cxema>
<Tabnuua> ::= <3aronoBok> <Ctpoka>{<Ctpoka>}
<3arosioBok> ::= <fvyenka>{<Auvenka>}

<CTpoka> ::= <fuelika>{<fAueiika>}

<Ayenka> ::=[<OnemeHT>]

<Cxema> ::= <3OnemMeHT cxewmbl> {<3/1ieMeHT CcXeMbl>}

225



<9nemMeHT cxembl> ::= "N300paxeHne’ | <TekcT>

<TeKcT> ::= <[lpepgnoxeHune> {<lpepgnoxeHve>}

<[lpepsioxeHne> ::= <Cnoso> | <Yucno> | <3Hak npenuHaHua> {<Cnoso> |
<Yucno> | <3HakK npenuHaHua>}

<3HaK npenuHaHua> -:= """ | .t ] -t ot

<CnoBo> ::= <bykBa> {<bykBa>}

<bykBa> ::= A" | "B" | . | "Y" | "z | A" | "B" | .. | O] AT
I R TS R 2 c - Tt I Bl B

<Yucno> ::= <Unppa> {<Unppa>}

<Umppa> :-:= "0 | "1™ | "2 | "3 | 4" | "5" | 6" | 7" | "8 |
llgll

Onwuilem B HOTaUMW NpPeLMETHO-OPMEHTUPOBAHHOIO A3bIKa CTPYKTYPY TEXHUYECKOr0 3aaHns
B cootBeTcTBUM € [OCT 19.201-78 «TexHuyeckoe 3afaHve. TpeboBaHMS K COAEPXKaHUIO W
othopmneHunto» [3].

<TexHuyeckoe 3agaHue> ::= <BBegeHue> <OCHOBaHUA ONA pa3paboTKu>
<HasHaueHne pas3paboTKu> <TpeboBaHUA K nporpamme> <Tpe6oBaHUA K
NPOrpaMMHOi AOKyMEHTauun> <TeXHWKO-3KOHOMWYecKne nokasarenun>
<CTaamm 1 aTans pa3padboTKn> <MopsifoK KOHTPONS U NpUemMkKn>

[<MNpunoxeHnsa>]

<BBepeHne> ::= ''BBefeHne' <HauvvmeHoBaHue> <3J/1eMeHT> <KpaTKas
XapakTepucTtuka obnactu npuMeHeHus>

<HaumeHoBaHuMe> ::= "‘HanmeHoBaHue' <3JnemMeHT>

<KpaTkas XapaKTepucTuka 06s1acTu NpPUMEHEeHUa> :-:= <J/ieMeHT>
<OcHoBaHuA Ans pas3paboTku> :-:= ""OCHOBaHMA ANs pa3paboTKu:'"
<39NemMeHT>

<Ha3HaydeHne pa3paboTku> ::= <OyHKUMOHa/IbHOE Ha3HayeHue>
<3KcnayaTayMmoHHoe Ha3HayeHune>

<OYHKUVOHa/IbHOE Ha3HayeHue> ::= "OyHKUMOHa/IbHOe Ha3HaydeHune:"
<3NnemMeHT>

<OKcnjyaTayMmoHHOoe Ha3HayeHune> - := "'3JKcniyartauuoHHoe Ha3HayeHue:''
<39NemMeHT>

<TpeboBaHuA K nporpamme> ::= <TpeboBaHMA K (PYHKLNOHA/IbHbLIM

XapakTepuctukam> <TpeboBaHUA K HaLeXHOCTU> <YC/I0BUA IKCryatauum>
<TpeboBaHMA K COCTaBy W MapamMeTpam TeXHW4YeCKux cpencrts>
<TpeboBaHUA K WHHOPMALMOHHOM M MPOrpaMMHOA COBMECTUMOCTU>
<TpeboBaHMA K MapKuMpoBKe W yrnakoBke> <TpeboBaHuA K
TpaHCnopTUpOBaHM U XpaHeHuw> [<CneunanbHble TpeboBaHUs>]

<TpeboBaHUA K (YHKUMOHa/IbHbIM XapakTepucTukam> ::= "TpeboBaHuA K
PYHKUMOHa/IbHBIM XapaKTepuctTukam™ <3neMeHT>

<TpeboBaHUA K HafexHocTun> ::= "TpeboBaHUA K HafeXHOCTWU' <3OnemeHT>
<YcnoBua 3akKcnnyartaumm> ::= "'YcnoBua akKcnnyartaumm'' <dnemeHT>

<TpeboBaHUA K COCTaBy M MapamMeTpam TeXHUYEeCKUX CpefcTB> ::=
"TpeboBaHNA K coOCTaBy M napamMeTpaMm TeXHUYECKUX CPeAcTB' <3nemeHT>
<TpeboBaHUA K WHHOPMALMOHHON M MNPOrpaMMHON COBMECTUMOCTU> ::=
"TpeboBaHNA K WHHOPMAUMOHHOWA U MPOrpaMmvMHoOi CoOBMEeCTUMOCTU™
<3NnemMeHT>

<TpeboBaHUA K MapKMpoBKe W yrnakoBke> ::= "'TpeboBaHWA K MapKUpPOBKe
N ynakoBke' <3nemeHT>

<TpeboBaHMA K TPaHCNOPTUPOBAHWIO N XpaHeHwuw> ::= "TpeboBaHuA K
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TPAHCNOPTUPOBAHMNI N XPaHEHUK' <3nieMeHT>

<CneuymnanbHble TpeboBaHua> ::= '‘CneumanbHbiXx TpeboBaHWi He
npeabvasnseTca.’” | <9nemeHT>

<TpeboBaHus K MNpPOrpammMHON AOKyMeHTauumn> :-:= <CocTaB MNpOrpamMmHOW
LOKyMeHTauun>

<CocTaB NpOrpamMMHON [OKyMeHTauum> :-:= <3J/1eMeHT>
<TeXHUKO-3KOHOMUYECKME nokKasaTenn> ::= <ONeMeHT>

<Ctagmm n aTans pa3padboTKu> ::= <INeMeHT>

<[MOpAJOK KOHTPOAA U MNPUEMKN> -:= <ONEeMeHT>

<[lpnnoxeHuna> :-:= <ONeMeHT>

PaccMOTpUM npouecc B3aMMOAENCTBUSA NOMb30BaTeNell ¢ paspabarbiBaeMoii cUCTeMol (CM.

puc. 1).
KoMnoHent | peboBaNH K KoMmoHeH1
AobaeaeHHu/ — Ol PSR —> W IBEPKN
HIMUHCHHAY BRI HORYMER Y AUKYMUHTUH
N 1\ |
| Ipaniia n Heroymoci s
JlORYMeH1

noTaun BSL | JUEY M TG

5 ﬂmgﬁ

A
Sl i -
:2'_':@)] If .
At 1.1.1;.. Komewn a.-u'[
IREE HUALSUBETEIL

Puc. 1. BsaumogelicTBMe Nonb3oBaTeseli ¢ CUCTeMOI BaninaaL My MPOeKTHbIX JOKYMEHTOB

AHannTVK B HOTaumm DSL 4yepe3 KOMMOHEHT A006aBfeHns/M3MeHeHUs Npasus 3aHOCUT B
cucTemy TpeboBaHUA K CTPYKTYpPe M COAEPXKaHMIO MPOEKTHOTO JOKYMeHTa. 11 3aHeceHns npasusi
MCNONb3YeTCA TEKCTOBbIM PeAakTop C MOACBETKON cuHTakcmuca DSL. B cnyyae Heo6xoammocTu
BHECEHUSA M3MEHEHWIA B OnncaHue TpeboBaHWUIA K JOKYMEHTY 1in fo6asnieHns npasus othopm/eHns
HOBOI0 NPOEKTHOrO JOKYMEHTa BCE HEOOXOAUMbIE N3MEHEHUS aHA/IMTUK MOXET BbIMO/HWUTL B TOM
Xe M0/b30BaTe/IbCKOM UHTepeiice.

KOHeuHbIn nosb3oBare/b 3arpy)kaet B CUCTEMY aHa/M3MPYeMblil [JOKYMEHT, Moc/ie 4ero
cucTeMa BbIMOSHSET Mnpouecc Bamgaunn. Ecnm B opopmieHUM UAM COAepXXaHuM MPOEKTHOro
[LOKYMEHTa MPUCYTCTBYHOT HETOYHOCTW, TO MO/Mb30BaTe/lb OydeT NpPOMH(OPMMPOBaH 000 BCeX
HapyLLEeHUSsX.

Ecnnm KOHeuHbln nonb3oBartens 06/1a4aeT [OCTATOYHbIM YPOBHEM 3HaHWI, TO BHOCUTb
N3MeHeHWs B Npasusia 0hOPMIEHUS N CO34aBaTb HOBbIE NPaBu/ia OH MOXET CaMOCTOATE/IbHO 6e3
yyacTus aHaIMTuKa

3ak/ioyeHne
Pa3pabarbiBaemMass cucTeMa MOXET OblTb MCMOMb30BaHA [AJ/19 MPOBEPKM COOTBETCTBUA

CTPYKTYpPbl U O(hOPMIEHNs AOKyMeHTa 3afaHHbIM Tpe6GoBaHWsSIM He TONMbKO B MPOEKTHOA
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[EATeNbHOCTU, HO U B APYIMX NPeaMeTHbIX 061acTsiX, B YaCTHOCTW, ANA Baimfauuy TEKCTOB
Hay4HbIX CTaTeil, KypCcOBbIX W BbIMYCKHbIX KBa/IM(MKALMOHHLIX PaboT. VcnonHeHwe npasun,
pernameHTUPYOLLMX CTPYKTYPY M 0hopM/IeHNe TEKCTOBOTO AOKYMeHTa, B [anbHeliLluem yrnpoLiaeT

npouecc ero aHaansa.
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VALIDATION OF THE DESIGN DOCUMENTATION BASED ON
DOMAIN-SPECIFIC LANGUAGE

Zhigalova Maria A., Sukhov Alexander O.

Perm Branch of the National Research University Higher School of Economics,
Studencheskaya st., 38, Perm, Russia, 614070, ASuhov@hse.ru, mashuzden@mail.ru

In paper the approach to development of tools for design documentation validation is considered.
These tools allow to simplify the process of checking a correspondence of the design document to
standard, on which basis it is created. To describe the content of design document the domain-
specific language is developed, this language based on the extended Backus-Naur form. In paper the
syntax of domain-specific language is described. As an example, the product requirements
document description is presented. The process of user interaction with the developed system is
considered. The created system can be used as for initial checking of the design documentation in
IT-company, and for students training.

Key words: design documentation, validation, domain-specific language, Backus-Naur form,
documents execution.
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