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Bocrynuna B pemakimio

B pabore npencrasagerca meron DocLine, npennasnadennbiii 1yid paspaboTKn JOKYMEHTAANA CeMeRCTB

IIPpOrpaMMHBIX TIPOAYKTOB. MGTO,H obecrednBaer IIOBTOPHOE HCIIOJB30OBaHUE (i)paI‘MeHTOB JOKYMEHTOB

C aJamnTaluii ol KOHTEKCT MCIoJb3oBaHmudA. Meton coctomt m3 dsbika DRL (Documentation Reuse

Language), nMeronero rpaduieckyto (118 IPOeKTHPOBAHUA CTPYKTYDHI MAKETa JOKYMEHTOB) M TEKCTO-

ByIO (1A peanusanmn JOKYMEHTAIUN) JacTi, BKIIOYAET HPOIEce PaspaboTKN JOKYMEHTAITUN 1 apXH-

TEKTYPY MPOrPAMMHBIX CpencTB Ha Oaze DSM-monxona u texuosoruu Eclipse GMF.

BBEAEDNE

DazpaboTka MeKTPOHHOR TOKYMEHTAHE — HTO
obmmnpHas 06JacTh MPaKTUKM, OXBAaTHIBAOIIAA
OPUHIATL pa3spaboOTKH, COMPOBOKIEHU, TOATEP-
KaHUA TeJOCTHOCTH GOMBIINX MakKeTOB JOKYMeH-
TOB (HampuMep, TEXHHIECKUX 3aJalnii K O0IbInM
TpOrpaMMHBIM CHCTeMaM, HopMaTHBHOW 6a3bl HGam-
Ka WJIN KPYNHOH KOpNOpaluh, CBOJA 3aKOHOB),
CTENUaNTu3nPOBAHHBIE A3BIKU W CPEACTBa, 0CODEH-
HOCTW TepeBoa TeKCTOB Ha pa3Hble T3BIKA 1 T.]1.

Oxno u3 HauboJee aKTUBHLIX COODIIeCTB B 00J1a-
cTU pa3paboOTKNM TEXHMIECKOR TOKyMeHTAlnu —
ACM SIGDOC!, xoTopoe npoBoAIT MHOTOUHCICH-
Hble KOH(EepeHtnn, TOCBANeHHbIe 9TOif TeMaTuKe.
Cy1ecTByeT MHOTO CPEJICTB U METOOB pa3zpaboTkKn
SNEKTPOHHOR JTOKYMEHTAluu. DpocTas TOKYyMeH-
Tanusa paspabaTbiBaeTcs B pelakTopax obIero ma-
3HaveHnsd, Takux, kak Microsoft Word. [1nsa Gosee
CIOKHON NCTONB3YIOTCA CeNNATN3uPOBAHHBIE Me-
TOIBI U CPeiCTBa, Takne, kak FrameMaker [1] (u3-
natenbckas cnctema kommnannu Adobe), DocBook
[2] (open-source cTaHmapT B 0071acTH pa3paboTKn

*Uccnepopadre BHIIOJHEHO IIpu moagepxkke JODU
(rpant 08-01-00716-a), a Takxke Kopnoparmu Intel.

! Association for Computer Machinery’s Special Interest
Group on the Design of Communication.

nokymentannn aiaa  Unix/Linux-npuioxennii),
DITA [3] (meTon pa3paboTku CIOKHON MOTYIbHOf

nokyMmeHTannn KoMmnaunu IBM) u npyrue.

DacIpocTpaHeHHLIM KJIACCOM TEXHIIECKUX [TO-
KYMEHTOB ABJIACTCS MOJIL30BaTe/IbCKasl TOKYMEeH-
Tanua 0. Ee ocobeHHOCTH BLITEKaOT U3 CBOHCTB
D0 — CcTpyKTypHas CJIOKHOCTb, W3MEHINBOCTb,
MHOTOBEPCHOHHOCTL, MEOIOA3BYHOCTE, MHOTOMOP-
MaTHOCTB (PYKOBOICTBO MOJIb30BaTe N s, CaiiT moj-
TepKKH, ClpaBovYHas chucTeMa). B Gonpmnx ma-
KeTaX IOJIL30BATeILCKON NOKYMEHTAalWl MHOTO
dparMenToB TeKcTa, KOTOpPble HCIOIL3YIOTCS II0-
qry Ge3 m3MeHeHnii B pas3MYHLIX KOHTEKCTaX I«
JOKYMEHTaxX.

DOBTOPHOE UCNOJb30BaHNE PA3INYHBIX AaKTUBOB
mpu cozpatun DO aBidercd 6ypHO pa3BUBatolieii-
cs obylacThio.  Yeuiusg NPakKTUKOB W TEOpeTH-
KOB CeTOfHA CKOHIEHTPUPOBAHbI BOKPYT ceMeifcTn
IPOrpaMMHBIX TTpoayKToB (product lines, mamee —
C99). Dra mapagnrma mnpepjaraer ans Habopa
TPOAYKTOB KOMTAHUY, 0OJIaTal0muX oOIIMT CBOH-
CTBaMM, eIWHBI] Tpolecc pa3paboTKW Ha OCHOBe
MOBTOPHO HUCMOJH3YEMBIX aKTHBOB B PaMKax XO-
poIIo ompefeNeHHbX TPoNeyp, a Takke 0DMYio

CTpaTel'nio NIpodBUKeHNd Ha PbIHKEe.
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K coxkanenuto, B pamrax C29 paspaborka
HOJIb30BaTeNIbCKOH mokyMenTanuu DO He Bbime-
JleHa B OTHEJBHYIO 3amady, OTCYTCTBYIOT MOJI-
XOdlMe MeTOAbl W WHCTPYMEHTaJIbHbIE Cpejl-
CTBaA. Taxme texmonoruu, kKak FrameMaker,
DocBook, DITA, moggep:kuBaioT IOBTOpHOE HC-
MoJIb30BaHWe, HO He obecrmeumBaeT algalTHBHO-
CTH, TO eCTh MOBTOPHO-UCIOJIB3yeMble (parMen-
Thl JOJKHBI OBITH MAEHTUYHBI BO BCEX KOHTEK-
OrcyTrcTBre NOMIEPKKH
AlalTUBHOCTH CHJbHO OTPAHHYHBAET BO3MOXKHO-
CTH TIOBTOPHOIO HCHoJb3oBaHud. Meton Dacce-
Ta MO3BOJIsE€T MTOBTOPHO UCIOJIB30BATH MPOU3BOJIb-
HYI0 2JIeKTpOHHY 0 nHbopMaluio [5] u obecnednBa-
eT afanTuBHOCTh. ONHAKO OH HE MPUMEHACH s
yIpaBJjeHud MOBTOPHBIM HCIOJIb30BaHUEM HOKY-
MEeHTalUu. DaKoHell, CyIeCTBYeT O4eHb MepCriek-
TUBHBIA [OAXON K YNPAaBJIEHUIO MOBTOPHBIM WC-
MOJIb30BaHUEM C MOMOIIBIO BU3YAJbHOIO MOJEJH-
poBaHIA — TO qHarpaMMbl Bo3MmoxkHOCTeil (Feature
Diagrams) [6]. OxHako TaHHBIE MeTOn Takke He
OpUMEHHAJICA I8 YIPaBJIeH s TOBTOPHBIM HCIOJb-
30BaHUEM JIOKYMEHTAIUH.

B [7] ouepuenst ocHoBHble nuen Metoma Docline,
HHTErPUPYIONEro pas3indyHble TEXHUKH HOBTOPHO-
ro MUCHOJb30BaHUS B €IUHYI0 TEXHOJOTHIO paspa-
OOTKHN MOJL30BaTeNbLCKOI nokyMenTanun CHOD. B
[8] momxpobHO omucana coctaBHasd dacTh DocLine —
a3k DRL, koTopbiii obecnedunBaer amganTuBHOE
MOBTOPHOE HCHOJIb30BaHHEe TOKYMEHTAlUuM M CO-
CTOUT W3 IBYX vacTeit — rpaduueckoro mpeacra-
Biaenns (DRL/GR) n TekcroBoro mpencrasienus
(DRL/PR). I'pacbuteckoe npemcraBienne cCayxuT
IJIg TPOEKTUPOBAHUA MaKeTa [TOKyMeHTalun ¢
y4eToM TMOBTOPHOIO HCHOJb30BAHUA, TEKCTOBOE
npencTaBienne obecnednBaeT XML-peannszanumio
MOBTOPHOTO UCIOJIb30BAHUA, a TAKKe CIAYKUT I
3ajanusd nojurpaduyeckoil pasMeTkm TekcTa ao-
KyMeHTOB. B pabote [9] npencraBiena ampobammus
meTona DocLine B pa3zpaborke DOKyMeHTANNN IJIsI
ceMelicTBa cucTeM yIpaBileHUs TeJleBelllaHueM.

B nannoff pabore Mbl maem cucreMaruveckKoe
onucanne Metoma Docline, 9eTko Bblmenss Tpu
ero COCTaBJAIONINX: $3bIK, MPOLEcC pa3paboTKu
0 apXUTeKTypy MHCTPYMEHTAJbHBIX cpencTB. B
A3bIK BBOIATCA HOBBIE YepThl — CeMaHTHYECKHe
CBA3M MOIyJell TOKyMeHTOB. Dpoliecc pa3duBaet-
cA Ha [Be CXeMBbl: MIealbHyI0 (CBEPXY BHU3) U pe-
aTNCTHIHYO (CHU3Y BBEpPX), & TaKkKe 00CYKIAeTCA
unes pedakTOpUHIa JOKYMEHTAUN. I pejjaraer-
CHl aApXUTEKTypa NPOrpaMMHBLIX CPEICTB MO IepK-
ku DocLine B cpene Eclipse ¢ npumenennem DSM-

CTaX HCIIOJIb30BaHN#A.

nonxona u rexnonoruun GMFE. 3anoxkennl cpengcTsa
naTerpanun ¢ DocBook, a Takike MHOroypoBHeBas
JHATHOCTHKA KOPPEKTHOCTH JOKYMEHTAINN.

Mbl XOTHM BBIpasuTh MPU3HATENBHOCTH PY-
KOBOJACTBY Jaboparopun CODUDT  (cucremuo-
ro MpOTpaMMUPOBAHUA W WHPOPMATHKNA), CO3TAH-
HOIl Tpum MaTeMaTHKO-MeXaHWdecKoM hakyabTe-
Te COOI'Y npu nomumep:kke xopropatuu Intel, 3a
TOMOTIbL ¥ TOAJEP:KKY B OPTaHW3alnn yIeOHO-
CCTEOBATENBCKUX TTPOEKTOB, Pe3yTbTaThl KOTO-
pBIX OLLIN WCTOMBL30BAHB B JaHHOR cTaThe.

1. 02309

B »Tom paspmese Mbl paccMOTPUM KOHTEKCT Ha-
mei paborel — CIHD-nmapajgurmy, a Takke TEXHO-
JIoruu pa3paboTKu TeXHu4Yeckolt MOKyMeHTaluu, B
KOTOPBIX €CTh CPeCcTBa MOBTOPHOTO MCIOJIB30Ba-
ans — DITA, DocBook, FrameMaker. Kpowme Toro,
Mbl KpPaTKO ONHUIIEM P MeTOJ0B U TEeXHOJOTH,
KOTOPbIe Mbl HCIIOJIb30BAJIN B HALIEM HOIXOe:

e meton dpeiimoB Daccera [5], mpemHazHaveH-
HBI{l 1715 afalTUBHOTO MOBTOPHOIO UCIOJIb30-
BaHUs DJIEKTPOHHON uHMOpPMaIuu Mpon3BoJb-
HOIl MpUpPOabL;

® OAXOJ K BH3YyaJILHOMY MOJEINPOBAaHUIO Ba-
PUATHBHBLIX CBOIICTB ceMeiicTB mporpaMMHBIX
npoaykToB — Feature Diagrams [10];

e DSM-nogxon, gonyckawomuii 6blcTpoe mpoek-
THpOBaHWE U peasu3aliio MpeJMeTHO-OpHeH-
THPOBAHHBIX CPEJCTB BU3YAJIbLHOTO MOJIEIH-
poBanus [11], a Takke KoHKpeTHyilo DSM-
texunosoruto Eclipse GME.

1.1.  Cemeticmea npozpammuve npodyxmos

DopTopHoe ucnosb3oBanne ad hoc — korma-
HuGYIL U KeM-Hubynh — He NOPUEKUIOCHL B HH-
OYCTpHUE. e MOJAYYHIN MHPOKOr0o MCIOJIb30Ba-
HIsI KOMIOHEHTHI, KOTOpble Obl MOKYOAJuCh I HC-
HOJIBL30BAJHCH B pa3paboTKe B BUIE FOTOBLIX 0JI0-
koB. (OO0beM yHUKaJbHOIO Kofma B paspaborkax
D0 ocraercda odeHb OOJLIIAM, 9TO HE ITO3BOJSIET
VBEJINYUTDL pa3Max npom3BoigcTBa D0 1 MOHU3HUTH
ero TpymoeMKocTh n pucku. CTajgo MOHATHO, ITO
[HOBTOPHOE HCIOJIL30BaHie HAl0 TIATEILHO [OTO-
BUTD.

Dapagnrma CHD,

TeKCT MMOBTOPHOI'O MCIIOJIb30BaHUA, OI'DPaHUYUBadA

BO-NIEPBbLIX, CYyXKaeT KOH-

ero prHHOﬁ CXOJHBIX ITPOEKTOB O,ILHOﬁ KOMIIaHUN.

O0T'D9AMMUD0OBASUE  Ne4 2008
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Bo-BTOpLIX, TOBTOPHOE NCTIONB30BaHNE TIIATETHHO
FOTOBUTCA U IJIaHUpyeTcd. Dpolece pa3paboTKu
pasbuBaeTcd Ha IBa MOAIpoecca — pazpaboTKy u
CONPOBOKIEHNE MOBTOPHO UCTIOIb3YyEMbIX aKTHBOB

1 N3IroToBJIeHe Ha NX OCHOBe IeJjiIeBbIX CI/ICTeM2.

CyuiecTByeT HECKOJIbKO Mojeseil mpoleccos
paspaborku CI9. Kuaccuyeckuii TsKeI0BeCHbI
npotecc “cBepxy Buuz” [15] npenmosnaraer, 9T0 Ha
HaYaJ bHOM 3Talle pa3zpaboTKnm cemeiicTBa MpoBO-
JUTCS BCECTOPOHHWH aHaJ W3 BO3MOXKHOCTeld To-
BTOPHOTO MCHOJIB30BAHNA, CTPOUTCI apXUTEKTypa
ceMeifcTBa 1 TPOAYKTOR, pa3pabaTbiBAIOTCA 00IIIe
aKTUBGLI. I TOJIBKO MOCTEe »TOTO HAYMHAETCA pPas-
paboTka KOHKDPETHBIX MpOAYKTOB. B mmease pas-
paboTka KOHKPETHOTO TPOAYKTa MPEeICTaBIAeT CO-
Ooii mpocTo BLIOOp M KOHMUIYpHPOBaHHEe ODINX
aKTuBOB [16].

Jlerkosecubiii mpomecc “cuusy BBepx” [17] pe-
KOMEHIyeT HadnHaTh ¢ pa3paboTKN KOHKPETHOTO
mpoayKTa. 3aTeM, KOrja HacTYIUT 0Uepellb co3/a-
BaTh BTOPO# MPOAYKT, HEOOXOANMO BHIIEINTH 00-
e aKTHBBI U3 MepPBOTO MPOAYKTA W Ha WX OCHOBE
BBIOTHUTL Pa3paboTKy BTOPOTO W pedakTOpPHHT
mepBoro. (OCHOBHOE OTJUYHE OT TANKETIOBECHOTO
noaxoma — obume aKTUBHI CO3MAI0TCA TOJIBKO TO-
rjaa, Korjma OHN AefcTBHTENbHO HYKHBI Doslee deM

JJTST OJTHOTO CYTECTBYIONEro MPpoAyKTa.
1.2.  Cpedemsa pazpabomru doxymermayui

DocBook — Texnosnorus paspaboTku TOKYMeH-
Talluu, npegyioxenHas B 1991 r. KomMnmanudaMu
Hal. Computer Systems n O’Reilly& Associates. Ee
OCHOBHAas WHes — pasfelleHle CONepXKAHUA NOKY-
MeHTa 1 ero hbopMaTupPOBAHUA, YTO HO3BOJIHAET CO-
3I1aTh eNWHOe HCXOTHOe TpeicCTaBIenre NOKYMeHTa
(single source) m Ha »TOifi OCHOBe aBTOMATHIECKN
reHeprupoBaTh TOKYMEHTALUIO B pa3iudubix (op-

“Uness cobMectro#t paspabOTKH TPYIIEL HPOTPAMMHBIX
cucteMm 6bLTa TpensioKeHa eme B 1976 r. Dapmacom [12].
CeromHst B MUpe CYIECTBYET ABA HAYIHBIX IEHTPA, BOKPYT
KOTOPBIX COCPETOTOYEHBI HCCAENOBAHUA B 00JIACTH METO-
OB pa3paboTKM JIMHEEK TPOTPAMMHBIX MPOAYKTOB. ITO
Wucturyr Dporpammuoit Uakenepun (SEI) yHuBepcurera
Kapuern-Mesion B8 CIITA [13] m Esponeificknii MucturyT
Dporpammuoro Obecnieuenns [14]. TanmHoii TemaTnke nocBa-
MEHBI COTHU MyOIMKAImit, MHOTOYNCIEHHBIE HAyIHBIE CIM-
TMO3UYMHBI 1 KOH(EPEHITHH.

OD0I'D9AMMUD0OBASUE N4 2008

MaTax, HalpuMep, medaTHyo qokyMmentamuio (PDF),
cupaBodable cucTeMbl (HTMLHelp/WinHelp), smek-
TporHyo gokymentamuio (HTML) [18].

Texnomnorus BKJIoo4aeT B cebsd dA3bIK, KOTOPBIil
MO3BOJIAET BBIMOJHUTH TOJUTPAPUIECKYIO pa3MeT-
Ky u dopMarupoBanue TeKCTOB nOKyMeHTOB. Co-
BpeMeHHas Bepcuda ABaAsgeTcd XML-A3bIKOM, OTH-
caHue CXeMbl ABJIAETCH OTKPBITBIM, CTaHIAPTH-
30BaHo KoHcopuuymoMm OASIS u gocrtynHo B He-
ckosnbkux dopmarax — DTD, XML Schema, Relax
NG?3.

Henwiit psag mHCTPYMEHTAJIbHBIX CPENCTB MOMI-
JepxKuBaeT pas3paboTky moxymenTtoB DocBook. B
mepByi odepenb, »to naker XSLT-tpancdopma-
nuit, nozBongomuit mo goxymentam DocBook mno-
aAyanTh mokymenthl B Bume HTML, HTMLHelp,
FO, PDF, RTF u B HekoTopbix apyrux dopMmarax
[19]. Takwxe muorme xkommepueckne XML-penak-
topel (Hampumep, XML Spy n Oxygen) mpemma-
ralT nojijep:xKKy pegaktupoBanus DocBook-n1oky-
MEHTOB.

B macrosimee Bpemss DocBook mupoko ucmnonn-
3yercd JJid pa3paboTKu TOKYMeHTAlWW ONepaliu-
ounpix cucrem cemeitcrsa UNIX (FreeBSD, Linux),
a Takke B MUpe pa3paboTKu OTKpbITOro DO.

Texuogqorua DITA npennoxena KoMmmnaHmei
IBM B 2001 r
TeXHU4YeCKOl NOKyMeHTalUu.

i pa3pabOTKu MOAYJIbHOM
IlokyMeHTaNnsA B
DITA mpencraBasiercss B Buie Habopa He3aBUCH-
MBIX TOMMKOB (topic), KOTOpble MOTYT HMEeTh TH-
obl. Takum 06pazoM mofgep:KuBaeTCs MOBTOPHOE
HCHOJIb30BaHe KPYNHBIX U JIOTHYECKU 3aBeplieH-
HbIX (pparMeHTOB TEKCTa B pa3HBbIX KOHTEKCTaX.
B nanbueiimem Oymem HasbiBaTb Takoe MOBTOPHOE
HCHOJIb30BaHUE KPYNHOOAOUHbBIM.

Aspik  dopmarupoBanus pokyMmenTtoB DITA,
Takxke Kak u DocBook, ocnoBan na XML n mo3Bo-
JIFeT He TOJIBKO OMUCHIBATH TOMUKHU, HO TTOJHOCTHIO
3agaTh dopMmarupoBanne TekcTa. DITA mossossa-
eT TaK¥kKe OpraHu3oBaTh MOBTOPHOE HCIOJIb30Ba-

SGML
(Standard General Markup Language), paspaGoranusiii B
1980-x rr. mpm ydacTum AMEPHKAHCKOTO 2 allMOHAJILHOTO
WNucruryra Crannaprusamun (ANSIT). Cerogas SGML ycry-
naer Mecto npuaaromy B DocBook XML-dopmary.

®Pamee B DocBook wucnonbzoBaica A3BIK
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Hie HeDobIuX GPArMeHTOB TeKCTa — OTAeTbHBIX
cJi0B, ¢ppasz, TepMUHOB, (PparMeHTOB MpeaIoKeH i i
u T.1. (0ygeM HasbIBaTh Takoe MOBTOPHOE HCIOJb-
30BaHIe MEAKOIEPHUCTILIM).

Nucrpymentanbibie cpenctBa DITA comepxkar
naker mpeobpasoBanuit moxymentoB DITA B pas-
JuvHble Boixoanbie popmarel. Popmar DITA cran-
NapTu30BaH MexayHaponubiMm komuTerom OQASIS
n ojepxKuBaercdad MuornMu XML-pegakTopaMu —
XML Spy, Oxygen, Frame Maker u nap. Crannapt-
uple mHcTpyMenThl DITA ckopee daBasioTcs 9Kc-
nepuMeHTasNbHbIMU U ycTynaoT DocBook B wactu
nosiurpadudeckoro odopMaenus Tekcra. Tem He
MeHee, B pdAfle KPYIHBIX KOMUaHuii, Hanpumep, B
IBM, DITA Boonne ycmoemHo IpUMeHAETCHA IJIsI
pa3paboTku 6ONbUINX TaKEeTOB IOKYMEHTOB, COlep-
Kalux MHOTO ofHOOOpa3Hoit undopmaluu.

Pponykr FrameMaker npomsBogmtcs KoM-
nanneii Adobe [20] n sBifeTca yHMBEpCAJbHBIM
rexctoBbiM WYSIWIG*-penaxTopom. 9Dmaroga-
ps CTabUABHOCTH Tpu paboTe ¢ OOJNBIIUMHE TaKe-
TaMu JOKYMEHTOB, a TaKiKe pa3sBUTON MomIepiK-
ke nonurpaduu, FrameMaker cran crangaprom
ne-gakTo B pazpaboTke TeXHUYECKOR TOKyMeHTa-
nuu. FrameMaker mnommepxkuBaer cTpyKTypHOe
pelakTUpOBaHue JTOKYyMEHTOB Ha OCHOBE aHaJjora
XML-cxeM ¢ TOMOIIBIO CBOETO BCTPOEHHOTO fA3BI-
Ka. VMeercd Takike BO3MOXKHOCTH HCIOJIB30BaTh
DocBook, DITA n apyrue sa3pikn XML-pasmerku.
FrameMaker nonnepxuBaer Takke MeXaHU3M pac-
HIUPEeHU, CymecTByeT MHOIO KOMMepPUYeCKUX pac-
mupennit, xanpumep, Adobe Robohelp [21], ko-
TOpbIA TO3BOJIAET NPENCTaBIAATh MOKYMEHTAI 0
B dopmarax WinHelp/HTMLHelp. FrameMaker
IpefocTaBiader TOCTATOYHO MOIIHBIE CPEICTBa Mo~
BTOPHOI'O WCIOJIB30BaHUA, HO He TMOIIepEKUBAET

AJalITUBHOI'O IMOBTOPHOI'O NCIIOJIB30OBaHUA.

1.3.  Henoavsyemovie nodrodu

Mertox Daccera [5] — 210 yHHBepcaabHBI MO-
XOJ, K TOBTOPDHOMY HMCIIOJIL30BaHNIO POU3BOJILHOM

4

What You See Is What You Get — tun pegakTopos, Ko-
TOpBIE MO3BOJIAIOT B PEXUMe PEIaKTUPOBAHUA BUIETH KO-
HeYHOe IpeCcTaBJIeHre TOKYMEHTa.

nuadopmanuu, pazpaborattbiii B 1980-x rogax Jo-
7oM Paccetom B yamBepcuTete Mopk (1. ToponTo,
Kanaga). Don Daccer npoaHaIn3npoBag pas3int-
Hble TOAXO0Ib K MOBTOPHOMY HWCTOJbL30BAHNIO WH-
dopMannm, a Takke TPAKTUKY WX NPAMEHEHN, 1
OpUITes K BBIBOLY, 9TO B PA3INIHBIX KOHTEKCTaX
mepencnoab3yeMble MOIYJIN TOJKHBI pas3JgudaThb-
cd. ITO U ABAAETCA adanmusHbM TOBTOPHBIM UC-
nosb3oBanneM. Wupopmalns npegacTaBiasgeTcs B
BHJe apxXeTuna W Habopa JenbT. Apremun — »To
MOENb WK MabJjoH, 00llee B pa3sHbIX mHMOpMa-
MUOHHBIX 00beKTax, deabma — 9TO pasnudud 00b-

€KTOB.

Meton Daccera M03BOJIAET OPraHX30BLIBATD MO
BTODHOE HCIIOJIb30BaHME IPOH3BOJIbHBIX ITAHHBIX,
naxe ecyn ux Qopmar cam 1o cebe He mpegycMa-
TpuBaeT Takoli BosMoxkHOCTH. [ 9TOrO mOBepX
cOOCTBEHHOM CTPYKTYPBI JAHHBIX CTPOHTCS CIEIH-
ajlbHasA pa3MeTKa, MO3BOJIAIIAsA BBIIEIAThH apxe-
THIIBI, KOTOpble HasblBaloTCs dpefimamu, u OmIH-
caTb H3MeHeHHs, TpefyeMble B pa3InIHbIX KOHTEeK-
CTaxX MCTOJIb30BAHNA (IeThTHI).

CyuecTByeT HECKOJIbKO BapUaHTOB #3bIKa pas-
MeTKH, peajusyoiero meron dpeiimos. Ux obb-
efquHserT o0muUiA HAOOP OCHOBHBIX KOHCTPYKIuil —
dbpeiim  (apxeTun), TOUKH pacmupenus (mpemy-
CMOTpeHHbBIe MO3UIUH, B KOTOPbIX apxXeTurn Mo-
&eT ObITh MoamduUIUPOBaH), ajantanus dpefima
(menbTa). DocnenHas peanmsanusd A3bKa peii-
moB — npoekT XVCL, paspabarbiBaeMblii rpymmnoi
yuenblx m3 YuuBepcuteta Cunramypa [22] ¢ Ha-
gasa 2000-x romoB. B »Tolf peanusanum npen-
JaraeTcd WCHoJb3oBaTh XML Kak ocHOBY s3bIKa
pasmerku. XVCL npennasunavasica njd opranusa-
i maaTdopMeHHO-HE3aBUCHMOTO TIOBTOPHOTO UC-
MOJIb30BaHUS B MPOrPAMMHBIX MPUJIOKEHUAX, HAU-
OoJiee BHevyaTsdONMe YCexXu OblJIM TOCTUTHYTHI
s Java-npunoxkennit [23]. fspixk XVCL nenosns-
30Bajicd TaKke [Jid MOBTOPHOTO HCHOJIB30BaHUA

UML-cnemuduranuit [24].

NzBecthoit peanuszanueit meroma Daccera sABs-
erca npoaykT Netron Fusion kommanmm Netron.
DrToT mponykT nosBuicda B 1980-x romax, mpem-

Ha3HavyaJCcsd 714 pecTpyKTypU3aluu NporpaMm Ha
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TenegoHHbIN annapaT

«YHuTen»
Wcxopsiune Bxopsme ABTOOTBETUMK AOH
3BOHKMU 3BOHKM
Homepo- rocT | |caller D
Habwpatenb

Puc. 1. Bpumep guarpaMMbl BO3MOKHOCTENR.

sd3bike COBOL u umen 3HaunTenbHblll KOMMepUe-

cKuil yemex®.

Feature Diagrams (mumarpaMMbl BO3MOXK-
HocTel) npemsoxkensl B 1990 . B cocTaBe Me-
tona FODA [6] rpynmnoii uccienoBareneit n3 wH-
ctutyTa nporpamvuoil uaxenepuu CIIA Bo rna-
Be ¢ Kno Kanrom (Kyo Kang). OcunoBmas uesb
9TUX AMarpaMM — B HalJIAJIHOM BuIe GOpMaIn30-
BaTh apxeTunbl u AeibThl B CHDD. Kiwuesoe no-
HATHE TUX IUarpaMM — BO3MOKHOCTH (feature), To
ecThb 000cobJIeHHOe CBORCTBO CHCTEMbBI, paclio3Ha-
BaeMoe C TOYKH 3peHus MOJb30BaTesd WK paspa-
botunka. Beda dynknuonanbHOCTb NpeacTaBAAET-
cd B Buge Habopa BO3MOKHOCTel, CBA3aHHBIX Me-
Ky coboif oTHONIEHUAME UCTONb30Banud. OTHO-
HIeHWEe UCIOJb30BAHUA MOXKET ObITh HeobA3aTe b
HBIM (optional), 4T0 0O3HAYAET, YTO HE BO BCEX MPO-
nyktax C99 ono BeinosHgercs. OTHONEHUA MO-
ryT oObeIUHATLCA B IPYIIIbI, & Ha TPYIIIbl MOTYT
HaKJIaAblBAThCH JOMOJIHUTEIbHbIE OTPDAHUYEHU —
HalpuMep, 9TO B Kakblii KOHEYHBIH NPOAYKT MO-
KeT BXOIUTh He GoJiee OHOIO OTHOUIEHUS U3 JaH-
HOIl rpynmsl.

*Netron [24] — kaHaICKad KOMITAHIH, IPeITarafolasl HH-
CTPYMEHTHI 119 OPraHU3AIUU TOBTOPHOTO HUCIIOJIb30BaHUA
B 1mporiecce paspaborku DO. YcIex »TOro mpoiayKTa CBdA-
3aH ¢ TeM, 4T0 B sA3bike COBOL oTcyTcTBYI0T BCTpOEHHBIE
cperncrBa cTpyKrypusanuu Koma. OOmenpuHaToll npakTu-
Koii mporpammupoBatnda Ha COBOL 6bu10 cosmanme momy-
Jiell 10 HEeCKOJbKO THICAY CTPOK KOa, UMEBIIUX HU3PATHO
3ally TAHHYIO CTPYKTYPY.

OD0I'D9AMMUD0OBASUE N4 2008

DpumMep nuarpaMMmbl BO3MOXKHOCTell moKa3aH Ha
puc. 1. Tenedouusniii annapar “Yuuren’ obozHa-
JaeT ceMelicTBO TenedoHHbIX anmapaToB, TOAIep-
KUBAOMAX pa3nndnbie GyHKINH. B nenom, takne
anmnapaTrhl BO MEOTOM TOXOXKH, OJHAKO €CTh N pas-
JMYuA. Da NaHHOW numarpaMme MOKa3aHO, YTO Te-
JehoHHbIe annapaThl JOKHB TOIePKIBATL NC-
XOIAIINe 3BOHKN WJIH BXONANINE 3BOHKN (MW U Te
W IpyTHE), MOTYT COJep&aTh aBToOTBeTINK 1 AOD
(aBTOMaTHYeCKHUii ONpemennTeh HOMEpa), KOTO-
pbifi, B CBOIO 0Uepeb, peatn3yeTcs OJHIM U3 IBYX
crnocobos — nubo B poccuiickom crangapre 'OCT,
6o B Mexaynapogaom Caller 1D.

CyuecTByeT HeCKOJIbKO TPOTPAMMHBIX peasin3a-
unit gmarpaMm Bo3MoxHocTeit®, Ho Bce onm aABJA-
0TCA UCCTENOBATEHCKUMI TTPOEK TAMI.

DSM-nonxomn u texnodgorusa Eclipse GMF.
BpenmMeTHO-OpMEHTHPOBAHHOE MOJIETNPOBAHNE (DSI\/[7
Domain-Specific Modeling) — nogxom, koTopsiii mo-
aBuiica B kKoHie 1990-x rr. m B HacTodAllee BpeMs
HOJIEPKUBACTCH U Pa3BUBAETCH TAKUMHU KOMIIa-
auamu, Kak Microsoft, IBM, Borland n np. Ero
OCHOBHas Mjled — OrpaHuyeHue npenMerHoli odia-
cTH (BOJIOTH 10 cennduKi KOHKPETHOTO MPOEKTa
paspaborkn DO) 1 NOBBIIEHNE 33 CIET HTOTO Y POB-
Hs MCIOJb3yeMbIX abCTpakiuii BU3yaJbHbIX A3bI-
KOB [27].

®Dampmmep, Feature Modeling Plug-in [25] u XFeature
[26].
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CpenctBa
CpenctBa [— [— Cpenctaa
pazpaboTku
TIPOEKTUPOBAHUS HOBTODHOrO pa3paboTku
JOKYyMEHTALUWU < ‘ P < | JOKyMCHTaI[UH
HCITOJE30BaHNUs
DRL/GR DRL/PR DocBook

Puc. 2. Cxema assika DRL.

B Hacrosee spema 6YpHO pa3BUBAIOTCS pas3JIHd-
Hble TexHoornu noggepxkn DSM-nogxoma. Oxna
u3 mux, GMF (Graphical Modeling Framework),
BXoauT B coctaB miaardopmbl Eclipse u paspa-
GaTbiBaeTCsl P yYacTUM TaKUX KOMNaHuii, Kak
IBM, Borland, HP, BEA u Red Hat.

GMF nosBosger no meramopesnu d3bika u HabOPY

Eclipse

ONUCaHuil creHepupoBarh penosutTopuii, rpadude-
CKWe PellakKTOPbI, IPONENYPhl COXpaHeHHs: /BOCCTa-
HOBJIeHUA Mojeseli u nuarpamm. CreHepupoBaH-
Hble MHCTPYMEHTAJbHblE CPEeICTBAa MHTErpUpPYyOT-
ca B mrargopmy Eclipse, obecmeunBasg mpuBBIU-
HBbIfl 17 MHOTMX pa3pabOTYMKOB TOJIB30BATEb-
ckuit mETepdeiic 1 BO3SMOKHOCTL B3anMOIelicTBIs
¢ BOJIBIINM KOJUIECTBOM OECIJIaTHBIX U KOMMep-
YeCKUX MoayJsell pacmupeHnnd.

1.4. Bwisodw

CyuecTByeT psl, 3pesbiX HOAXOM0B K pa3padoT-
Ke JOKYMEHTAlMM, 4acTh U3 KOTOPBIX MO IePK M-
BaeT noBTopHoe ncnosb3oBanne (DITA, DocBook,
FrameMaker). Umeetca Takxe obmuii Meton aga-
ITHBHOTO MOBTOPHOTO HCMOJIB30BaHNs (METOM Dac-
ceTa), HO OH He MPUCTOCObIeH 1 pa3paboTKu 10-
KymenTanuu. ViMeroTcs U MeTonbl MOJETUPOBAH I
O0UIMX U PA3JIUIHBIX CBOHCTB cucTeM, KOTOphie MO-
ryT O6bITh IpUMEHeHbl K 3ajlaue pa3paboTKu JOKY-
MeHTannu (guarpaMMbl Bo3MOkHOCTel). Omrako
HET eNMHOI0 MeTona pa3pabOTKu MOKYMeHTAIuH,
MO IePKUBAIOIIEr0 TPOEKTUPOBaHNE CIOKHOR 10-
KyMEeHTAIlU! 1 aJalTHBHOCTE MOBTOPHOTO UCHIOJb-
soBanuda. g noxkymenrtanuun C9OD oTH acnekTh
ABJIAIOTCH KIIOYEBBIMHE.

Ilna peanmsanuum Docline Mbl BBIOpanm ToTo-
Bble OTKPBITHIe TexHOMOTHN — DocBook (momurpa-
duyueckass paszMerka TEKCTOB u nybiukanus m0-
KYMEHTOB B mesieBbiX Qopmarax) n Eclipse GMF

(nms peanusanun TpaduIeCKuX CPEICTB TPOEKTH-
pOBaHUs CTPYKTYPHI CIOKHBIX MaKeTOB JTOKYMEH-
tamnn). To ecTh TEXHOTOIMIO He HATO CO3IABATh
“c wncroro ancra”’, I eCTh BO3MOXKHOCTh COCPEemo-
TOYNTHL OCHOBHBIE YCUIHWA Ha TJABHOM — Ha MOJ-
Jep&Ke aJalTHBHOTO MOBTOPHOTO UCTOJH30BAHUA
JOKYMEHTAT W,

2. A3bIK DRL

Aseik DRL, kak u a3sik SDL [28], comep-
KWUT JABe HOTANUW — TpaduIecKyio U TEKCTOBYIO.
Do amanorun ¢ SDL omm massamni GR (Graphic
Representation) u PR (Phrase Representation) co-
orBercTBenno. Cxema #asbika DRL npencraBiena
Ha puc. 2.

CpeacTBa  TPOEKTUPOBAHUA  JTOKYMEHTAIHH
(DRL/GR) mpennasuatdenbl anis 3alaHus CTPYK-
TYpPbI JOKyMeHTaluu: onucanud cocrapa C9H9, Bu-
noB nokyMeHToB CO9 u ux cBd3eil ¢ KOHKPETHbIMUI
TPOAYKTaMHU, a TakkKe s TPOeKTHPOBAHN KPYTI-
HOOJIOIHOTO MOBTOPHOTO NCHOTH30BAHNTS.

CpeacTBa pa3paboTKN TOBTOPHOTO NCHOIH30Ba-
g (DRL/PR) nosBonsior geranbro cnenndumnu-
poBaTh pasNWYHbIE ACTEKTHI TMOBTOPHOTO MCHOJIh-
30BaHus pparMeHTOB.

CpenctBa pa3paboTKu JOKYMEHTAUE TO3BOI-
0T 3aJaTh TOIATPaPUIECKYIO pa3MeTKy 1 (popMa-

TUPOBaHNE JOKYMEHTOB.
2.1.  Cpedemsa npoexmuposarus JoxymMeHmauuu

Huia npoektupoBatus nokymenramuu B DRL/GR
mpeAsiaralTcs CJaenyolue BUIbl JuarpaMmM:

® [JlaBHasd AOWarpaMMa — 0T06pa>KaeT CIINCOK
IIPOLYKTOB ceMeiicTBa u cocTaB JOKYMeHTa-
O THUIIOBOI'O IIPOAdYKTa,

O0T'D9AMMUD0OBASUE  Ne4 2008
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CewmeiicTBo nponyktoB «TenedoHHblii annapar YHuTen»

ITponyxTbl cemeiicTBa

HudopmannoHHble MPOAYyKThI

Yuuren-
Takco(oH

VHuren-
ABTOOTBETUUK

VYuuten-AOH

PykoBoncTBO
MOJIb30BATES

CnpaBouHas
cucTeMa

YueOHbIE
Marepuabl

Puc. 3. ImaBHag numarpamma.

PykoBoacTtso
nosnb3oBaTens
[okyMeHTauus [JokymeHTauus [lokyMeHTaLms [lokyMeHTaLMs
mMoAyns mMoAayna moayns «AOH» Mozyns
«Ucxopsawme «Bxopsawme «ABTOOTBETUNKS
3BOHKMN» 3BOHKU»
[okymeHTaums JokymeHTaumsa| |OokymeHTaums
moayns «Homepo- moaynsa «AOH | [moayna «<AOH
HabupaTernb» FOCT» Caller ID»

Puc. 4. [InarpamMma BapuaTHBHOCTH.

e jMarpamMMma BapuaTHBHOCTH — OTODpakaer Ha-
60p MOBTOPHO UCTOJb3YeMbIX pparMeHToB 10-
KyMeHTalUu 1 NpaBuiia ux obbeIuHeHnus B 10-
KYMEHTBHI;

e [MarpaMMa NpoAyKTa — aJalTupyeT guarpaM-
MY BapMaTUBHOCTU K KOHKPETHOMY HPOAYKTY

C99.

DpumMep rJIaBHOW JguarpaMmbl TpencTaBJIeH Ha
puc. 3.

Ya Heil, B JeBoil cekuum, NPeICTABIEHO Ce-
meiictBo “Tenedonnslit annapar “Yuuten” (neBasd
CeKINsl), KOTOPOEe COIEPKUT TPH BHIA PA3TUIHBIX
TesedOHHbIX annaparoB:  “Yuuren-taxcodon”
(ynuanbI TakcOpOH, TOAAEpKUBAIINI TOTHKO

OD0I'D9AMMUD0OBASUE N4 2008

HCXOIAMLYIO CBA3B), “YHUTET-aBTOOTBeTInK” (10-
MamHui anmapar ¢ QyHKIHell aBTOOTBETYHKA),
“Yanten-AOD” (moMamumii anmnapar ¢ HoaIepx-
kol dpyukmun AOD). Tunosoii maker moxyMeHTa-
muu »Toro CHY onpemeseH B MpaBoii ceknum gna-
rpaMMbl U BKJO9aeT “DYKOBOICTBO MOJIHL30BaTE-

J—IH”

, “CnpaBounyio cucremy’ u “YuebHble mate-
puaib”. YHacTu 2TOr0 Makera Ha3BIBAITCH UH-
popmayuorrvimu npodyrmamu (UD) u daxrne-
CKU ABJIAIOTCH MabJIoHAMU TETeBbIX JOKYMEHTOB.
Kaxaplit KOHKpeTHBI TPOAYKT ceMeilcTBa MOXKeET
BKJIIOYATh KaKWe-TO onpefesierubie N9, uro obo-

3HavYaeTcd JuHuell mexny npoayktom u U9,

Dpumep auarpaMMbl BapUATHBHOCTH MpeAcTa-
BJieH Ha puc. 4.
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PykoBoacTtso PykoBoacTteo
nonb3oBaTtens nonb3oBaTens
TenedOoHHoro TenedoHHoOro annaparta
annapara «YHuTen- «YHUTEN-aBTOOTBETHUK»
TakcoOoH»
okymeHTauus| [JokymeHTauus
[okymeHTauusa Hoky H Foky H [okymeHTauus
Moayns MoAyns
moaynsa «Acxopsawme Moayns
«Mcexopsaiwme «Bxopgsawume
3BOHKW» «ABTOOTBETYMK»
3BOHKW» 3BOHKU»
[okymeHTaums [okymeHTauus
moaynsa «Homepo- moayns «Homepo-
HabupaTtenb» HabupaTtenb»
(a) (6)

Puc. 5. Bpumep aumarpaMm npoayKTa.

Ya »TOM PUCYHKe moKaszaHa cTpyKTypa W9 mog
Has3BaHHeM “DYKOBOICTBO HOJb30BaTesas . Bua-
HO, uTO »TOoT WD cocrour u3 cienyomux da-
cTell, Ha3BIBAEMBIX UHPBOPMAUUOHHDIMU IAEMEH-
mamu (N9): “Jloxkymentannsa momynsa “Ucxons-
mue 3BouHkn’, “llokymentamus momynsa “Bxomsa-
mye 3BoHKN, “IloKyMeHTanus MomyJad “ABTOOT-
Betunk” u “/lokymenTanus monyisa “AOD”, koro-
pble najsiee nekomnosupytorcs. WD apiasercs ob-
0COBIEHHBIM (PpPaTMEeHTOM JOKYMEHTAINN, TOIro-
TOBJEHHBIM K MOBTOPHOMY MCHOJIB30BAHUIO, T MO-
KeT ObITh KaK CHHTaKCHIeCKn 0060CODJIEHHBIM MO-
ayneMm (ryaBoif, cekumeit m T.o.), TaK W MJIOCKHM
dparmenTom Tekcra. D aBnsgercsa ocHoBHO enu-

HI/IHeﬁ prHHO6.HO‘IHOI‘O ITIOBTOPHOT'O UCIIOJIBb30BaHMA.

C mnomompio CBA3eil Ha guarpaMMax BapHa-
THBHOCTH [OKa3bIBAETCA Hepapxusd KaTaJlokKHO-
ro arpernpoBanins MHGOPMAIUOHHBIX JIEMEHTOB.
31ech NCMOBb30BaHa HECKOTBKO MOINDUINPOBAH-
Has HoTanua Feature Diagrams [10].

DoMUMO HepapxuvyecKux CBsdAzedl, Ha guarpam-
Me BapMaTUBHOCTHU JONYCTUMBbI TaKXkKe ceMaHTHUde-
CKUe CBA3M Mex Iy npousBoiabbivMu U9, CemanTu-
yecKas CBA3b He UMeeT TOYHOR ceMaHTUKW U Tpel-
Ha3HavyeHa [J1d yKa3aHudA NMPOU3BOJILHON B3auMo-
zaBucumMocTu 1Byx N9. Ee koHkpeTHas uHTEpIpe-
Talus 3aBUCUT OT ocobenHocTel cutyanuu. Takue
CBA3M YIOOHBI IJIsl COMPOBOKICHUA TOKYMEHTOB —
¢ UX MOMOIIbIO MOKa3biBaeTcd, 4To gBa U9 comep-

KaT OJHY U Ty XKe HHPOpMalnio, KOTopas, OIHAKO,
He HalLIa 0ojgee POPMaIbHOTO OMUCAHUSI. D OITO-
My, KOTIa MeHgeTca ogna U9, To Hy:KHO H3MEHHUTh
U BTOPOIf.

DpuMep AuarpaMM OPOLYKTOB MpelcTaBJieH
no

aJallTupyercsda OJid

Ha puc. 5 “DYKOBOJACTBO MOJb30BaTE-

ast” mpoaykTa “YHUTEJ-
takcodon” (puc. 5, a) n g npopykTa “YHUTET-
aBTooTBeTunK” (puc. 5, 6).

Yasrux guarpaMmax “paspelieHbl”’ Bce Heolpe-
JeJIEHHOCTH WCXOMHOM amarpaMMbl BapHaTHBHO-
cTu. Danpumep, a1 “Yuuren-rakcodon” (puc. 5,
a) B TpyIIe Mpou3BoIbHOTO BKIoYeHns U9 “Ilo-
KyMeHTanus Monyas “Bxogsmue 3Bonku”” n “Ho-

999

KyMeHTanuss Momysda “Ucxonsmue 3BoHKH’ BbI-

OpaH TOJNBKO nmocaennuit U9,

2.2.  Cpedemsa peaausayui
NOBMOPHO20 UCTLONBIOGAHUS

Nrax, kpynHobGJOYHOE TOBTOPHOE MCIOJIB30Ba-
ume B DRL/GR numb “HabpacbiBaetca”, TOYHO
xe 3amaerca B DRL/PR. Danpumep, masa U9 B
tepmutax DRL/GR sagaerca snumb To, Kyga OH
BKJIIOYaeTcs u Kakume WD BrIOYatoTcd B Hero, a
B DRL/PR ompenenstorcs mapaMeTpbl W TOYKH
pacuiupenus. DPU HTOM HCHOJB3YETCH MeXaHU3M
dpeilivos Daccera — daxtudecku, U9 BruicTynaer
B posu apxeruna. Jnag apanranun U9 ucnomnb-

3yercd KOHCTpyKuusa adanmep. Ona oriumyaercs

O0T'D9AMMUD0OBASUE  Ne4 2008
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OT aHaJoTHYHON KOoHCTpyKuuu (peiimoB Daccera,
B [epByIO odYepellb, TeM, YTO MNO3BOJAET pa3je-
JUThb IPOEKTUPOBAHNE U CleNMATN3ANNIO — HA DTa-
e NpoeKTUPOBaHUA JUIIb YKa3blBaeTCHd, YTO OJUH
W9 Brawuaercs B Apyroif, a Ha srane crenuas-
3allii ¢ NOMOUIbIO ajanTepa 3aJaloTcd 3HaYeHUd
napaMeTpoB M MaHUNYJAAUMU C TOYKAMU pacllu-
peHnsi B KOHTEKCTe KOHKPETHOTO BKJIIOUeHNs (114
pasHbIX BKJIIOYeHU omHoro u toro ke UMD moryt
ObITH 3aJaHbl PA3TUIHBIE ATANTEPHI).

MenkozepHucToe OBTOPHOE UCIOJIB30BaHue Pe-
anuzyetrcsa B DRL ¢ momombio cioBapeit n xaTano-
roB. Caosapv — »10 Habop map (mMs, 3HaYeHHE).
B upousBosbHON TOUKe NOKyMeHTa MOMKHO MHOMI-
CTaBUTb 3HAUEHHe dJIeMeHTa CJIOBapsd, YKa3aB ero
ums. B croBape MOryT ObITh TaKie 2JIeMEHThI, KaK
Ha3BaHMe MPOAYKTa, Bepcud, Habop nommepKuBa-
eMbIX OIepalMoHHbIX cucTeM u T.0. Kamasoz —
510 Habop Koprexkeil (mmst, arpubyT 1, arpubyT
2, ...). C karasorom accounupyercs psi mabio-
HOB 0TOOpayKeHusd »JeMeHTa, OMUCHIBAIMINX, KaK
aTpubyThl KOMOMHUPYIOTCA HPH BKJIOYEHUU DJIe-
MeHTa KaTaJiora B TekcT. Tunuvnbiii npumep kara-
Jiora — HabOp KOMaH[ MOJb30BATENhCKOTO HHTEP-
deiica. Kaxpas komanna xapakTepusyercs Ha-
3BaHUEeM, KOMMeHTapueM, MUK TorpaMmMoil, ropsyei
KJjlaBuielf, cTpokoil MeHIO U T.I. AZanTHBHOCTH
MEJIKO3EPHUCTOIO MOBTOPHOI'O UCIOJIb30BAHUA 0~
CTUTAETCA € MOMOUILID ABHOTO MEpevYHCIIeHUd Ba-
PUAHTOB HCIOTH30BAHASA (C BO3MOKHOCTBIO TOMOI-
HEHHUs CIUCKa BapUaHTOB B CJIydyae HEOOXOIHMO-
ctu). Tunwanslii cuenapuii ncrnonp3oBanus Bapna-
TUBHOCTH MEJIKO3EPHUCTOIO TTOBTOPHOIO HCIIOIb30-
BaHWsl — IPUMEHeHNe Pa3InIHbIX CT0BOMOPM (pox,
najgek, 9NCI0 W T.I.) OJHOTO I TOTO ke CJI0Ba W
dpasbl. Deasusyercd 3TO C MOMOIIbIO KaTajlora u
mepevyncyienns BapuaHTOB B Bujle arpubyToB aJie-
MeHTa Katajora. Hasee, mis kaxnoi ciaoBodop-
MBI CO3JaeTcs Habop HeoOXOIUMBIX MIabJIOHOB 0TO-

OpaxkeHnnd.

Eme ognnr MexaHu3M aJfalTHBHOCTH IS MEJKO-
3epPHUCTOTO MOBTOPHOTO NCTOMB30BAHUA — MTPOIYK-
TO-3aBUCUMBIE CJIOBApW W KaTaJoru. B moxymen-
Taluu KOHKpeTHoro npoaykra C99 onpenensior-
Cs CJTOBApPY M KATaJIOTH ¢ TEMU K€ UMeHAMU, ITO
B KOHTEKCTe JOKYMeHTallll Bcero cemelicTBa. Jpu
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paspelleHnH CCHIIOK Ha »JIeMeHTHI CJoBapeli i Ka-
TaJIOrOB B [I€PBYI0 OYepeib BLIOTHACTCS IOUCK MO
CIOBapAM I KaTaJoraM JaHHOTO NPOAYKTa, a ecJIn
NoAXONAmKi »7eMeHT He HafineH, 061acTh MOHCKA
pacuupseTcs Ha JOKYyMeHTalnio ceMeiicTBa (10Ky-
MEeHTalls OCTAIbHBIX IPOIYKTOB He 3aTparnBaeT-
cs).

2.3. Cpedemsa peasusayuu doxymenmauuu

Yrunuraphasd (HyHKIMOHAJIBHOCTb, TaKad, Kak
nosnmrpaduieckoe odopmierne TekcTa (TJIaBHI,
paszensl, naparpadsl, pucynkn n T.0.) B Docline
peajusyercd NyTeM WHTerpaluii ¢ TexHoJoruei
DocBook. B nwbyio koncrpykmuio DRL moxer
ObITb BJOXkKeH TekcT Ha DocBook. MoxkHo cka-
3aTh W MO-APYTOMY — UCXOMHBIA MJIOCKUA TekcT
JOKYMEHTAIMU pa3dMedaeTcsd CHaYaja CpeicTBaMiu
DRL, a norom nonyuuBmunecs ¢pparMeHTbl pasme-
yatoTcd ¢ nomoibio DocBook. Dpu nybaukanuu
nokymentanuun Habop DRL-onucanuii tpancaupy-
ercd B uncThiil Texkct Ha DocBook, a masee cpej-
crBamu DocBook nepeBoguTcs B paziudnbie mese-
Bble bopmarthl, Takue, kak HTML, PDF u T.m.

3. DDOIECC

Nneannubiii mpomece pa3paboTK¥U TOJIB30Ba-
TeJbcKoi nokyMenTaiun CHD npennuchiBaeT, 410
co3flaHne MOKYMEHTANWM HAIMHAETCI CO BCECTO-
pPOHHETrO aHajn3a BO3MOKHOCTEH TOBTOPHOTO MC-
MOJTH30BAHNA, MPOSKTHPOBAHUA CTPYKTYPDHI TOKY-
MEHTAINN W OTMHCAHWS MepPenclob3yeMbIX dpar-
MEHTOB MOKyMeHTaluu. 3areM, KOrja obline ak-
TUBBl JOKYMEHTAIMN CO3JaHbl, Ha WX OCHOBE TO-
pokIaeTcs MOKYMEHTAUWsd KOHKPETHBIX MTPOIYK-
TOB. DepBbiii npakTuyeckuif pesyabrar Tpedy-
eT JOBOJIBHO OOJBIIOH TOATOTOBUTENBHOR pabo-
THI, MOPTOMY Tako# mpolecc Hepemako Ha3BIBAIOT
“raxesoBecHblM”. OH cXomeH ¢ “TA)Keg0BeCHLIM
npoteccoM paspabotku CI9 [15] u npumennm B
CATyalnn, KOTJa 3apadee W3BECTHO, KakKuWe TOd-
HO TPOAYKTHI OYIyT B ceMeiicTBe, a TakKe MMeeT-
cs JOCTATOUHO pecypcoB (JTiofeil, BpeMeHn, IeHer
W T.I.) JIJIsi BCECTOPOHHETO aHAJN3a MpeiIMeTHO
obaacT.
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PaspaboTka JokymeHTauus
AOKyMeHTauun ———»  npopaykTa 1

npoaykra 1

CospaHue L 5. |OGlue aktuebl |
0o6LWKMX aKTMBOB

PaspaboTka JokymeHTauus
AOKyMeHTaumn —— | npogykTa 2

npogykra 2

PaspaboTka [JokymeHTauusi
AOKyMEeHTauun ————»  npoaykToB

NpoAyKTOB

€2 )

Puc. 6. “JlerkoBecHsrit” mporiecc

pa3paboTKu JOKYMEHTAIIAN.

Peanuctuunsiéi mponecc. Opnako, Ha Tpak-
THKe MHOIMe KOMIaHuu, paszpabarwbiBatouiume DO,
BBIIEIAIOT TOBOJIBHO CKPOMHBIE pECYPChI Ha, CO3/1a-
HUe NOKyMeHTaluu. B Takux ycJioBuAX, a TakikKe
KoTJa pa3paborka ceMeilcTBa HAUMHALTCH C OJTHOTO
npoAyKTa (HampuMmep, B paMKax “JIETKOBECHOTo”
npornecca [17]), 6osiee mpuMeHnMa CXeMa, MpeacTa-
BJleHHad Ha puc. 6.

Da3paboTKa NOKyMeHTAlUl HaYuHAeTCH ¢ CO3/a-
HUS JOKYMEHTALUU [Jid MepBOTO MpeicTaBuTes s
CH9. 3areMm, Korga MOABIAETCA HEOOXOIMMOCTD
paspaboTaTb TOKYMEHTAlUIO IJd NPYTUX HPOIYK-
TOB, BBINIOJIHAETCH aHAJN3 BO3MOXKHOCTEH MOBTOP-
HOT'O UCIOJIb30BaHUd, TPOEKTHPOBaHNE MaKeTa J0-
KYMEHTOB, Bbilesienne obuux ¢GpparMeHToB u pas-
paboTKa JOKYMEHTAIMKU OYepeHOro MpOIyKTa Ha
OCHOBE TMOJIyYeHHbIX 00IUX aKTUBOB.

Pedakropunr nokymenranuu. Co3natue no-
BTOPHO HCHOJb3yeMbIX (parMeHToOB JIOKYyMeHTa-
nun Tpedyer ee pedbakTopunra. B ciaydae “merko-
BecHOTO” mpolecca 6e3 3Toro npocTo He 000iTHCD,
I B cIydae “TAKeI0BECHOTO” 3TO TakK:kKe ObIBaeT
Hy:xkHO. B DocLine nmpennarafjorcs cienyoline B-
nbl pedakropunra: uspiedenne N9, U9, ycnosuo-
ro GJioka, sJieMeHTa CJIoBaps, JIeMeHTa KaraJjora,
maboHa 0TobpaKeHnd BJIEeMEeHTa KaTaaora, napa-
MeTpa, TOUKW pacHlupeHnsd, ajanrepa; nepenMeHo-
Banue D, U, siiementa cioBaps, sieMeHTa Ka-
TaJsiora, mabsioHa oToOpakeHns dIeMeHTa KaTao-
ra.

4. NOHCTHOYMEDTAJIBIBIE COEICTBA

DpeniaraeMas apXUTEKTypa CPeNCcTB HHCTPY-
MeHTaJbHOl NOANepKKYU NpencTaBlieHa Ha pUC. 7.

I'paduuecknit pemaktop DRL/GR - »10 BH-
3yaJibHbIl pegakTop, obecneuuBaloOUuil NPOEKTH-
poBaHWe CTPYKTYpPbl TOKYMEHTAIMH B TepMUHAX
DRL/GR u nopnepxuBatomuii Bce Tpu BHIa THa-
rpamm DRL/GR. OcHoBa pa3paboTku — TeXHOIO-
rus Eclipse/GMF.

Tekcrosowiit penaktop DRL/PR — 210 TekcToBBIH
XML-penakTop, MOAepKUBAIOIANA pegakTHPOBa-
une tekctoB Ha DRL/PR, ummopr moxywmenTtaiun
W3 BHENHUX HCTOYHHUKOB, a Takke pedakKTOPUHT
JOKYMEHTAIWH.

Menenxep nukandeckoil pazpaboTKu BBHITOIHS-
eT HHTEerpalunio TeKCTOBOro u T'padUIecKoro pe-
JTaKTOPOB, TONJepKNBaeT TOKYyMeHTAIuio B Ie-
JocTHOM cocTodgHnn. MakTHUeCcKH, pean3yercs

aBTOMaTudeckas roundtrip-mpomuenypa [29].

Mopnyab nuarHocTuKU OMUOOK BHITOJIHAET MPO-
BepKy KOoppeKkTHOCTH TekcToB Ha DRL ¢ MHOTOCTY-
meHvYaToll JuarHocTuKol omudoK. DpoBepka ocy-
MIECTBJIAETCA B HECKOJIbKO 2TANOB — Ha COOTBET-
CTBUe CHHTaKCcHUCy A3bika DRI, Ha ccplmodnyio me-
JIOCTHOCTb M Ha KOPPEKTHOCTH CreHepupOBAHHOTO
DocBook-Texkcra.

Mopnyab TpaHCHAANMEN BBIIOJHAET TPAHCIAILIIO
DRL-tekctoB B DocBook-dopmat, 3aomuo mnpo-
BepdAd KOPPEKTHOCTb creHepupoBanubix DocBook-
TEKCTOB 110 3alpOCY MOAYJH NUATHOCTUKH.

Mopnysb reHepaliiiil, OCHOBBIBAsACh Ha CPEICTBAX
DocBook, BwimosinsieT reHepanuio HeJeBbIX TeK-
cToB nokyMmentannu B ¢popmarax HTML u PDF.

Texymuii craryc paszpaborku Takoii. B macto-
dlllee BpeMs peajid30BaHa Bepcud Ha mnjarTdopme
Java/Eclipse (mepBast Bepcus 6pia co3nana B cpe-
ne Microsoft Visual Studio, u umento ona anpodu-
poBajack Ha nokyMeHTaluu cemeiictee TB-cucrem
[9]). B mee BxomaT rpaduueckuii pemaxTop, pe-
naktop Hamero XML (DRL/PR) u tpaucasTop B
DocBook. B sToM rogy Mbl JOBOZUM Te€XHOJIOTHIO
IO yCTORYMBOIO COCTOAHUSA W MUJIOTHO BHEIpIeM
B 3AO “JIADUT-Tepkom” nnga cemeiicTBa Tese-
GOHHBIX cTaHIN.
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Bce Texnonoruu, KoTopble HCMOIB3YIOTCA HAMMU,
spaaorca Open Source (Eclipse, DockBook n 1.1.).
CoOoTBeTCTBEHHO, MOKa U MbI IJIaHUPYEM pPacipo-
cTpaHATh Ham nponykT mog Open Source JuieH-
3meii.

5. O 99UMESNUMOCTU METOIA

DacKOJILKO BCe U3JI0KEHHOe Bhillle MPUMEHNMO
Ha npakTuke? OCHOBHOI BOIIPOC 34€Ch B HCIIOIb30-
Baunn XML-texnomornit mpu cosgaHuym JOKYMeH-
Tali. Benb TexHmdyeckue MUCATEIH 9acTO ABJIA-
I0TCsl HeTeXHMIECKUMHU JIIOAbMEI, I HEelpPOCTO IpH-
VYUTHh WX HCIOJIL30BaTh HOBENIne CpeacTBa pas-
pabOTKN HOKYMEHTAlNH.

Oxnako B obmiell Macce coolLecTBO TeXHUYe-
CKUX nucareseii akTuBHo ocBanmBaer XML-Tex-

HOJIOFI/II/I7 .

YpeumyiectBa npumenenus XML B
CpeIHUX U KPYIHBIX KOMIAHUAX [epeBelnBaoT
3aTpaThl Ha ero BHegpeHune (cM., Hampumep [31]).
Ya mpakTHKe aKTUBHO BHEIPHIOTCA TEXHOJIOTUU
DocBook u DITA, xoTopble Tak:Ke OCHOBAHLI Ha
XML. Tak, DocBook u DITA ycnemno npumens-
eTcd B JecdTKax KPYNHBbIX KOMIAHUHA U POEKTOB,
cpenu koropeix IBM, PostgreSQL, Adobe, Sun,
Cray Inc. [32], nuctpubytusbl Unix-mogobHbIX Cu-
cteMm, rpacduieckne obomoukn (GNOME, KDE)
[33] m mp.

Meton DocLine sasasercsas XML-texnomaorueii
u Hancrpoiikoit wan DocBook, maxonsch, Takum
00pa3oM, B OCHOBHOM MOTOKe Pa3sBUTUA HOBefmux
TeXHOJIOTHH pa3zpaboTK JIeKTPOHHOR TOKYyMeHTa-
nuu. Dpu 31oM DocLine mobapiiger noJsesnbe Bo3-
MOXKHOCTH OTHOCHTEJIBHO aJalTUBHOIO HOBTOPHO-
ro HCHOJIb30BaHUd, KOTOPBIE B CJIyYae UCIOJIb30Ba-
Hus, Hampumep, “gmcroro” DocBook TpebyioT ot
TeXHUYECKOIro NucaTesisds “HpoiBUHYTOr0” 3HAKOM-
cTBa ¢ XML, mn6o Boobuie Hepeasinsyembl. Busy-
AJTbHBIH A3bIK MPOEKTUPOBAHUS CJOKHBIX MTaKeTOB
MOKYMEHTOB CYIIECTBEHHO 00JIerdaeT UCIOoIb30Ba-
ane XML, a magwume roundtrip-mpoueaypbl OJist
coBMecCTHOI paspaboTkm nmarpamm u XML-Tekc-
TOB HaeT BO3MOKHOCTh MOJb30BATbCA pe3yJibTa-
TaMi IHArPaAMMHOIO TPOEKTUPOBAHUSA B JaJjbHeii-
meM.

"O6cyxnerna ucronbsobanna XML B pabore Texmmde-
CKUX mucaresieft MOXKHO HafiTu, HapuMep, Ha popyMe KOM-
marnm PhiloSoft [30].
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Eclipse

PepakTopbl

"paduuecknin pegaktop
DRL/GR

L J

MeHemxep LuKIIm4ecKkon
paspaboTku

A J

TeKkcToBbIN peaakTop
DRL/PR

MeHempkep nyGnukaumm
\ 4

JunarHocTtuka owmbok
DRL/PR

\ 4

TpaHcnsaTop B DocBook

Mogaynb conpsixeHus ¢ DocBook
\ 4

["eHepaunsa KOHEYHbIX
OOKYMEHTOB

\ 4
NToroBble
OOKYMEHTbI

Puc. 7. Cxema uncrpymerTaabaoro makera DocLine.

Daubosiee verko mnpeumyiecrsa DocLine mpo-
ABJIAIOTCH B CAETYIOMUX CUTYAIUAX:

® [JOKYMeHTallud Pa3jMudHbIX NPOIYKTOB MMeeT
MHOTO ODIIEro, U NP TOM MOBTOPHO UCIOJb-
3yemble GpparMeHTbl UMEIT Pa3Inans;

® [IOKYMEHThl HYKJATCA B CONPOBOXKIEHUH,
B YaCTHOCTHU, MePUOIMYECKU BbIXOJAT HOBbIE
BEpCUM NOKYMEHTOB, & TaKkKe CO3[al0TCs HO-
Bble TOKYMEHTHI HJisl OYepedHblX, TOJAbKO YTO
CO3TaHHBIX, TPOAYKTOB ceMeficTBa).

Meton DocLine 6pL1 ampobupoBai B IpOeKTe
pa3paboTKm NOKyMeHTaluun ceMelCcTBa cHCTEM aB-
toMarusanun TereBemanud [9]. VcnonnsoBanue
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DocLine mosBosmio obecnednTh TOBTOPHOE HC-
MOJIb30BaHUe TEKCTa, OJHAKO CTaJI0 HOHATHO, YTO
o paboThl TexHmIeckKoro nucarens ¢ XML Tpe-
Oyercs ymoouslit XML-pegakTop.

6. BAKJIIOYEDUNE

Docline opueHTHpoBaH, B TepByI oUYepelb,
Ha pa3pabOTKy MOJh30BATEIbCKONR TOKYMEHTAIWH.
Opnako ¢ Hebosbinol ananrtanueli MeTom MOKHO
HCHOJb30BaTh JIJIs NOKYMEHTUPOBAHUSA IIPOIECCOB
(ranpumep, B pamkax CMM), a Takxke a1d ce-
MelCTB TOKYMEHTOB APYTrofl NpupOib.

Hanbueiimee passutue Docline mpenmonaraer-
Csl BeCTHU B HallpaBJeHUHU pa3pabOTKH MeTONOB pe-
daxTOpUHra NOKYMEHTOB U 0OoJiee MaCIITaOHBIX
anpobaluii Ha peasibHbIX MPOMBIINIJIEHHBIX TPOEK-
Tax.
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