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BBenenue

UML nguarpamMmbl — 3TO METOJ JIJIsi OMMCAHUs MOACIN MH(POPMAIIMOHHON cucTeMsbl [1],
KOTOPBIA MCIOJB3YETCS Ha JTarne MPOCKTUPOBAHMS B MPOIECCe pa3paOOTKU MPOrPaMMHOTO
obecnieuenus. UML numarpammbl KJ1accoB — 3TO METOJ AJIsi OMUCAHHUS CTPYKTYpPhl MOJEIH
O0BEKTHO-OPUEHTUPOBAHHON  MpOrpaMMbl. DTOT METOJ OCHOBAaH Ha HCIHOJIb30BAaHUU
rpadudeckoro onucanus. CymecTBYIOT CUTYalluH, KOTJa TAKOW MOIXO/I SBJISACTCS HETOCTATKOM,
MOTOMY YTO J1H000€ M3MEHEHHue, Harnpumep J00aBJIeHHE HOBOTO 3JIEMEHTAa WU CBS3H, MOXKET
BBI3BaTh HEOOXOAMMOCTh M3MEHUTh MECTOMOJOKEHUE BCEX AJIEMEHTOB IUarpaMMbl A Oolee
yIOOHOW KOMIOHOBKH C TOYKH 3pEHUS BOCHIpHUATHSA. Bo3HHMKAaeT HEOOXOIUMOCTh COCTAaBUTh
IarpaMMmy TakuM oOpa3oM, dYTOObI OHa TMpPEACTAaBIsUIA COOOM €IWHOE IIEI0e C YYEeTOM
BO3MOXHOCTH HM3MEHUTh WJIM OTOOpPa3UTh OTAEIbHYIO €€ 4acTb, HE W3MEHAS JPYrue 4acTh
muarpammbl.  ['padudeckuii  crmoco0 omucaHusi A 3TOro He mnoaxoauT. HeoOxommmo
pa3paboTath Ipyroi cnocod OmucaHusl.

OpuuM U3 crocoOOB ONMUCAHUS SBJISIETCS HCIOJIb30BaHHE (DOPMAJIBHOTO fA3bIKa. DTO B
MEpBYI0 Ouepenb IperoynaraeT pa3paboTKy CHHTakcuca (OpMalbHOTO S3bIKA, KOTOPBINA ObI
no3BoJsu1 onpeaenuts UML nuarpammy kiaccoB. st 3TOro HeoOXOAMMO PELIUTh CIEAYIOIINe
3a/1auu:

1. BemonnuTth Knaccudukamnuio snemeHToB UML nuarpamMmbl KaccosB.

2. BBINOMHUTH OTCEUEHUE DHIIEMEHTOB, KOTOpPbIE HAMNpsSMYI HE BIMSIIOT Ha
Ipe/ICTaBICHUE JUarpaMMBbl.

3. CocTaBUTH AJIS KQXJOT0 dJIEMEHTa Habop MmpaBmil GOpMabHONW TpaMMAaTHKH.

4. OObenuHUTH HAOOp MPABUJI B €IUHYIO TPAaMMAaTHKY U ONPEAEIUTh €€ THUIL.
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Knaccupukauus 3nementoB UML nnarpammbl KjiaccoB

UML pauarpamMmbl HMEIOT HECKOJBKO ypoBHeH omnucanusa [2]. HyneBoil ypoBeHb

OIIMCBIBACT 0a30BBIC ITOHATHUS. Kamamﬁ HOCJ'ICI[yIOHII/Iﬁ YPOBCHbL OIIMCBIBACTCA Ha OCHOBC

npeasiayero. B urore nomyvaercs, yro UML nuarpamma kitaccoB onucana UML nuarpammoit

KJIacCcoB 0o0Jiee HHU3KOIO YPOBH:I. Ka)KI[Hﬁ anemMeHT UML AuarpaMmbl KJIACCOB MPUHAMJICIKUT

HCKOTOPOMY KJIACCYy. I[J'I?I BBIACIICHUA 3TOr0 CIICHUAJIBHOI'O MOHATHA MOXHO BBCCTH TCPMHH —

UML-kuace. Takum oOpa3om, moirydaercsi, 9To Heooxomumo kinaccuduuupoBars UML-kmacce

C TOYKH 3pCHUA UX q)OpMaJ'ILHOFO TCKCTOBOI'O OIIMCAaHM.

Bce UML-knacchl MOKHO pa3fieiuTh Ha aOCTpaKkTHbIE U KOHKpeTHbIe (cM. Tabi. 1). [Tpu

3TOM HcnoJib3yeTcst 00061enne cBoiictB UML-kaccoB 3a cyeT cBsI3u — Hacae10BaHus (CM. puUc.

1). Ucnonb3yeTcst oAMHOYHOE M MHOXKECTBEHHOE HAaCJIEZJOBAHHUE.

Yactb koHKpeTHbIX UML-K1accoB uMeroT popMaabHOE TEKCTOBOE ONMUCAaHUeE (CM. TabI. 2).

Knaccudukamms UML-knaccoB mo tumy

Tabnuya 1

AOGCTpaKkTHBIE KoHnkpeTHble
Abstraction Association
BehavioralFeature AssociationClass
Classifier Class
DirectedRelationship Comment
Element Constraint
Feature DataType
InstanceSpecification Dependency
LiteralSpecification ElementImport
MultiplicityElement Enumeration
NamedElement EnumerationLiteral
Namespace Expression
PackageableElement Generalization
Realization GeneralizationSet
RedefinableElement InstanceValue
Relationship Interaface
StructuralFeature InterafaceRealization
Type LiteralBoolean
TypedElement Literallnteger
ValueSpecification LiteralNull
LiteralReal
LiteralString

LiteralUnlimitedNatural
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OpaqueExpression
Operation
Package
Packagelmport
PackageMerge
Parameter
PrimiveType
Property

Slot
Substitution
Usage
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Relationship

‘I

NamedElementHComment ’ Slot ‘

DirectedRelationship PackageableElement ’Nameipace RedeﬁnableElement‘ ’TypedElement ’MulnphcnyElement

T AN

Constraint ’Type‘ Package 'ValueSpecification| | Feature Parameter

ElementImport GeneralizationSet

PackageMerge‘ ’ Generalization

InstanceSpecification

Packagelmpoﬁ‘ ’ Dependency
4

’Behaviorachature theralSpemﬁcatlon OpaqueExpressmn InstanceValue Expressmn

\ ’ EnumerationLiteral ‘ ’ Classifier
| \\

’Association Class‘ InterfaceHDataTypeHOperalion LiteralBoolean | | LiteralString ’therallmeger theraIReal‘ theralNull‘

StructuralFeature ‘

LiteralUnlimitedNatural

Property ‘

InterfaceRealization || Substitution

’AssociationClass‘ ’ Enumeration

PrimitiveType‘

Puc. 1. Uepapxus HacnenoBanuss UML-kiaccos



Tabauya 2

Knaccudukanums koakperasix UML-kIaccoB 1Mo HaTHMUUIO (OPMATEHOTO TEKCTOBOTO

OIHCAHUS

HwmeroT popManbHOE TEKCTOBOE OMMCAHUE He ¢opmaibHOro TeKCTOBOTO ONMCAHHS
Constraint Association
ElementImport AssociationClass
LiteralBoolean Class
LiteralNull Comment
LiteralReal DataType
Operation Dependency
Packagelmport Enumeration
Parameter EnumerationLiteral
Property Expression

Generalization

GeneralizationSet

InstanceValue

Interaface

InterafaceRealization
Literallnteger
LiteralString
LiteralUnlimitedNatural
OpaqueExpression
Package

PackageMerge
PrimiveType

Slot

Substitution

Usage

OTtceuenue 6ecnojie3Hbix UML-ki1accoB

Otceuenuto momexar Bce abctpaktHbie UML-kitacchl. Takke OTCEUSHHIO MOJIeKaT
takue accounanuu UML-kinaccoB, KOTOpbIE SBISIOTCA 0O0BEAMHEHUSMHU APYTUX acCOLMALNN
(derived union). [lnst 3TOro HEOOXOAMMO YTAIWTH CBSI3W HacleAoBaHus (cM. puc. 2, 3).

MOXHO COCTaBUTH AJITOPUTM YIaJCHHUs CBA3ed HaciemoBaHusi (cM. puc. 4, 5, 6). 3atem
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MOXHO oTceub Oecronesnple UML-kmaccel. B pesynbrare momydnm Ha6op UML-kaccos,

KaXKJIbIH U3 KOTOPBIX C YYETOM CBSI3€M MOXHO OINKCATh HA0OPOM TPaBUJI TPAMMATHKH.

A
+a
X
p
y
C
B
+c

Puc. 2. Ucxonnas UML nuarpamma KiaccoB

A B
+a +A a
X X
p p
y Ay
C
+c

Puc. 3. UML nuarpamma Kj1accoB NOCJI€ yAaJICHUsI CBsI3ei HaclieJOBaHUs
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Hauaio

BBon:
MHuokecTBO Ki1accoB
A=1{A i}

Jlnst kaxxoro kimacca A i

A 1wumeer
0a30BBIE KJIACChI

Konuposate aTpudyThl 1
accormaruii A 1B
IPOM3BOJIHBIE KJIACChI

<

Konen nuxma mo A i

VY nanurte CBSI3U HACIELOBAHUSA
y BCEX KJIaCCOB
U3 MHOeCTBa A

BriBox:
MmuoxecTBO
kiaccoB A = {A i}

Komnern

Puc. 4. AnropuT™ ynajneHus CBsi3eil HacaeJ0BaHUs
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Hauaio

Bson:
Kiacc A

JIns kaxXIoro mpou3BOIHOTO
oT A knacca D i

KonupoBats aTpuOyThI
u3 kiacca A B kimace D i

Konupoate accounanuu
u3 Kmacca A B kinacce D i

KonupoBats atprlyThl 1
accormarmii D i
B HpOI/ISBOHHBIG KJIACChI

Konen muxmna o D i

BriBoa:
Knacc A

Konen

Puc. 5. Anroput™m KOnupoBaHUS aTpUOYTOB U aCCOIMAIIMIA KJIacca B IPOU3BO/IHBIE KJIACCHI
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Hauaio

BBon:
bazoBrlii k1ace A,
MPOU3BOHBIN - D

Jlnist kaxoro atpudyra
(accommanmm) X Kimacca A

na HET

Hassanue x
COZIEPKUT '

'

Jlo6aButh X B D ¢
Jlo6aButh X B D — Ha3BaHWEM: Ha3BaHuEe A +
+' '+ Ha3BaHUe X

< |
Y

Komnerr niukia 1o x

BriBo:
Knace D

Konen

Puc 6. Anroput™m KonmupoBaHHs aTpUOYTOB (accolranuii) Kiacca B IPOU3BOIHBIN Ki1acc

Cocrasiienue npasuia rpammatuku UML-kiaaccoB

Yacte UML-Kk1acCOB MMEIOT TEKCTOBOE INPEJCTABICHUE U YK€ ONMCAHbI MPAaBUIIAMU
rpaMMaTHKA. DTU OMUCAHUSI MOXKHO coxpaHuTh. [ns npyrux UML-kinaccoB HE0OX0IUMO
ONPEACIIUTh CBOM CHUHTAKCHUC, ITPU 3TOM MOKHO OCHOBBIBATHCSA HA CYLIECTBYIOUIUX S3bIKaX
nporpaMmMupoBaHusi. [J1aBHOE — COXpaHUTh MPOCTOTY M KpaTKocThb. OnucaTe rpaMMaTHKY

MOKHO € TTOMOIIIBbIO pacmupenHoi ¢popmbl bakyca-Haypa [3].
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OcHoOBHbIE HETEPMUHAJIbI

Jns wavana moTpebyercs ONpeAeiuTh HETEPMHUHAIBI [4] TPUMHUTHUBHBIX THUIIOB
JIAHHBIX, TAKUX KaK, JOTMYECKOe 3HAYCHHE, IIeJI0C YUCIIO, BEIISCTBEHHOE YHCIIO M CTPOKA.
OTU HETEpPMUHANBI TOTPEOYIOTCS B albHEHUIIIEM.

boolean = "true’ | *false’;

decimal = integer [ ’.” natural ];

digit="0" 1" |2 |’3* |’4* |5’ |’6’ |’T" | ’8" | ’9’;

2

integer = [ ’+’ | ’-’ | natural;
name = nameValue [ ’::” name |;
natural = digit { digit };

real = decimal [ (’e’ | ’E’) integer |;

EA LR Mo,

string =" stringValue ’"’;
Herepmunanst stringValue u nameValue ygo6Hee onpenenuts B popme peryaspHOro
BBIPKCHUSI.
stringValue = ([*" ][ \" | \\)*
nameValue = \w+
IHepeuncienus
CymecTByIoT cneaytomue nepeuncinenus (Enumeration):
e AggregationKind -- Tum arperamnuu cBorictsa (Property).
e ParameterDirectionKind -- Tun mapamerpa (Parameter) oneparuu (Operation).
e VisibilityKind -- Bunumocts nmeHoBaHHOTO 351eMeHTa (NamedElement).
Jdns  KaKAOro  TMEepevyHciIeHHs W KaKIOro  JUTepalia  MepeYHCICHHS
(EnumerationLiteral) Mo>kxHO BBECTH OT/JENIbHBII HETEPMHUHAI.
none = ’;
shared = ’shared’;
composite = ’composite’;

AggregationKind = none | shared | composite;

inout = ’inout’;

out ="out’;

ParameterDirectionKind = in | out | inout;
package = ~’;

private =’-";

protected = "#’;

public="+"|"’;
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VisibilityKind = public | protected | private | package;

ATpuOyTHI

VYV xaxnoro UML-knacca cyliecTBYOT UMEHOBAHHbIE aTPUOYTHI, A KaXA0ro M3
KOTOPBIX MOXHO BBIJICIUTH HETEPMHHAI, YTOOBI MPH CHHTAKCUYECKOM aHalIM3€ MOYKHO ObLIO
OJTHO3HAYHO OMPEENUTh, KaKoe 3HaUYeHIEe HEOOXOAUMO MPUCBOUTH aTpuOyTy 0obekta UML-
KJiacca.

aggregation = AggregationKind;

alias = string;

direction = ParameterDirectionKind;

1sAbstract = [ ’abstract’ |;

1sCovering = [ ’covering’ |;

isDerived =["/" ];

isDerivedUnion = [ union’ |;

isDisjoint = [ *disjoint’ |;

isFinalSpecialization = [ ’final’ |;

isID=["id’ ];

isLeaf =[ ’leaf” |;

1sOrder = [ *ordered’ |;

1sQuery = [ ’query’ |;

isReadOnly = [ ’const’ |;

isStatic = [ ’static’ ];

isUnique = [ "unique’ |;

lower = LiteralInteger;

ownedComment = Comment;

upper = LiteralUnlimitedNatural;

visibility = VisibilityKind;

Herepmunan body ynoOGHee onpenenuTs B (hopMe peryIsspHOTO BEIPKCHHS.

body = ([*<>T\\[<>][\\)*

Accoumanuu

AHaJOTMYHO MOYKHO MOCTYIHUTH C aCCOLMALIUSIMH.

classifier = type;

client = name;

contract = client;

defaultValue = value;

definingFeature = StructuralFeature;
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generalization = name;

general = name { ’,” name };

importedElement = name;

importedPackage = name;

importingNamespace = name;

instance = InstanceSpecification;

lowerValue = lower | ValueSpecification;

memberEnd = name ’::” Property;

mergedPackage = name;

ownedAttribute = Property;

ownedLiteral = EnumerationLiteral;

ownedOperation = Operation;

ownedParameter = Parameter;

ownedParameters = ownedParameter { ’,” ownedParameter };

packagedElement = Abstraction | Association | AssociationClass | Class | DataType |
Dependency | Enumeration | GeneralizationSet | InstanceValue | Interface | Package |
PrimitiveType | Substitution | Usage;

powertype = name;

receivingPackage = name;

slot = Slot;

specification = ValueSpecification;

subsettedProperty = [ ’subsets’ { name } |;

substitutingClassifier = supplier;

supplier = name;

type = name [ multplicity ];

upperValue = upper | ValueSpecification;

value = ValueSpecification;

CnennajbHble HETEPMHHAIBI

JUist cokpalieHus: 3alucd MOKHO BBECTH CIIeUalIbHbIe HEeTepMUHANBL Takke uis
oTpeiesieHus Kilacca cBsizeii-3aBucumocted (Dependency) MOXHO BBECTH HETEPMUHABI IS
OTIpEJICIICHUS TUX CBs3EH BHYTPHU OIpENEICHUs] O0BEKTOB.

abstraction = abstract’ supplier { ’,” supplier } [ ownedComment |;

dependency = ’depend’ name supplier { ’,” supplier } [ ownedComment ];

elementIlmport = *element’ *import’ importedElement [ ’as’ alias ] [ownedComment ];

multplicity = [ ’[’ [ lowerValue °..” J upperValue ]’ ] [ isOrder ] [ isUnique |;
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packagelmport = import’ importedPackage [ ownedComment |;

packageMerge = “merge’ mergedPackage [ ownedComment |;

substitution = ’substitute’ substitutingClassifier [ ownedComment ];

usage = "use’ supplier { °,” supplier } [ ownedComment ];

Herepmunaiasl UML-k1accoB

Jna kaxporo konkpetHoro UML-knacca MOXHO BBECTH HETEPMHMHAN, KOTOPBIN
MOJTHOCTBIO OMPEEITUT KIJIACC, CO BCEMH €ro aTpuOyTaMu M acCOUAIHSIMU.

Abstraction = ’abstraction’ [ name | ( client | *{’ ( client { ’,” client } ) ’}’ ) (supplier |
{’ (supplier {’,” supplier } ) ’}’ ) [ ownedComment |;

AssociationClass = isAbstract isFinalSpecialization isLeaf visibility isDerived
“association’ “class’ name [ *:” general | [ ownedComment | °{’ { elementImport | dependency
| usage | abstraction | substitution | ownedAttribute | ownedOperation | memberEnd } °}’;

Association = isAbstract isFinalSpecialization isLeaf visibility isDerived association’
name [ *:” general | [ ownedComment | *{’ { elementlmport | dependency | usage | abstraction
| substitution | memberEnd } ’}’;

Class = isAbstract isFinalSpecialization isLeaf visibility ’class’ name [ ’:” general | [
ownedComment | ’{’ { elementImport | dependency | usage | abstraction | substitution |
ownedAttribute | ownedOperation } ’}’;

Comment = "<’ body >’;

DataType = isAbstract isFinalSpecialization isLeaf visibility 'type’ name [ ’:” general
] [ ownedComment | ’{* { elementlmport | dependency | usage | abstraction | substitution |
ownedAttribute | ownedOperation } ’}’;

Dependency = dependency’ name ( client | *{* ( client { °,” client } ) ’}’ ) ( supplier |
{’ (supplier { ’,” supplier } ) ’}’ ) [ ownedComment ];

ElementImport = ’element’ ’import’ importingNamespace importedElement [ ’as’
alias | [ ownedComment |;

Enumeration = isAbstract isFinalSpecialization isLeaf visibility ’enum’ name [ ’:’
general | [ ownedComment | *{’ { elementlmport | dependency | usage | abstraction |
substitution | ownedAttribute | ownedOperation | ownedLiteral } *}’;

EnumerationLiteral = InstanceSpecification [ ownedComment |;

GeneralizationSet = isCovering isDisjoint ’generalization set’ [ name ’:” ] powertype [
ownedComment | ’{* generalization { ’,” generalization } ’}’;

InstanceSpecification = visibility name [ ’:’ classifier [ °,” classifier | | [ =" ( "{" [
specification | slot { slot } ] ’}’ | specification | slot ) ] [ ownedComment |;

InstanceValue = instance;
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Interface = isAbstract isFinalSpecialization isLeaf visibility ’interface’ name [ ’:’
general | [ ownedComment | *{* { elementlmport | dependency | usage | abstraction |
substitution | ownedAttribute | ownedOperation } ’}’;

LiteralBoolean = boolean;

Literallnteger = integer;

LiteralNull = *null’;

LiteralReal = real;

LiteralString = string;

LiteralUnlimitedNatural = natural | **’;

Operation = isStatic isQuery isLeaf visibility name ’(’ [ ownedParameters | °)’ 2
type | [ ownedComment |;

Packagelmport = "import’ importingNamespace importedPackage [ownedComment ];

PackageMerge = 'merge’ receivingPackage mergedPackage [ ownedComment |;

Package = visibility ’package’ name [ ownedComment | ’{ { packageMerge |
packagelmport | elementImport | packagedElement } °}’;

Parameter = [ direction | name [ *:” type | [ ’=" defaultValue | [ ownedComment |[;

PrimitiveType = isAbstract isFinalSpecialization isLeaf visibility ’primitive’ name [
>.> general | [ ownedComment | *{’ { elementlmport | dependency | usage | abstraction |
substitution | ownedAttribute | ownedOperation } ’}’;

Property = isStatic isReadOnly isDerivedUnion isID isLeaf subsettedProperty
aggregation visibility isDerived name [ *:” type ] [ ’=" defaultValue | [ ownedComment];

Slot = definingFeature [ ’=" [ value | ’{ value { ’,” value } ’}’ ] ] [ ownedComment |;

StructuralFeature = isReadOnly name [ ’:” type | | Property;

Substitution = ’substitution’ contract substitutingClassifier [ ownedComment |;

Usage = "usage’ ( client | *{’ (client { °,” client } ) ’}" ) ( supplier | {’ ( supplier {’,’
supplier } ) ’}’ ) [ ownedComment |;

ValueSpecification = LiteralBoolean | Literallnteger | LiteralNull | LiteralReal |

LiteralString | LiteralUnlimitedNatural | InstanceValue;

O0bennnenue npapuia rpammatukun UML-kiaccoB

OObeMHEHHE MOKHO BBIMOJIHUTH COBMEIIEHHEM IPAaBHI C J0OABICHHEM aKCHOMBI
[4].

UML = {

Abstraction

| Association
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| AssociationClass
| Class

| DataType

| Dependency

| ElementImport

| Enumeration

| GeneralizationSet
| InstanceValue

| Interface

| Package

| Packagelmport

| PackageMerge

| PrimitiveType

| Substitution

| Usage

s

HonyquHaﬂ rpaMMaTHKa ABJISICTCS KOHTCKCTHO-CBO6OHHOﬁ.

BriBon

Pa3paborannbiii cuUHTakcHUC (OPMaIbHOTO SI3bIKA TMPUMEHUM JUIS  OMUCAHUS
CTPYKTYpBI MPOTPAMMHOTO OOECTeUeHHUs] PU UCIOJIb30BaHUU O0BEKTHO-OPHUEHTUPOBAHHOMN
METOJIOJIOTUM MporpaMMupoBaHusi B TepmMuHax UML nuarpaMmbl KJIaCCOB, KOTOPBIM IMpH
WCIMOJIb30BAaHUM B COBOKYIIHOCTH CcO BceM KommuiekcoM UML  nmarpamMm  1mo3BoOJISIET

BBIITOJIHATD MOACIIMPOBAHUC ITPOTPAaMMHOTO obOecrneucHUs.
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