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gboboogodbogubbodooooobooooobobobobboogn
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030 UML

O 3.1 UMLOODODOOODOOOOO0OOOoOog

god googod
gbogbobooood goooood
googno gobobooboobbooooboooboago

godbobogogboboaooon
goobooobooobb (bboooood

gooogd gbobouobgboobbooooobooban
gobobboooobobooobooboooaon
googno goo

e D OOOODLOOO
guobobuodbobooobogoouooubogoooobb bbb ogod
goobooooboo

e IUODODO
gobouobuogbouoggoobuoogoboboboooooon

e JUODODU
gboboggobobboooogoo

g3igoobbogbogogoouboooood

gbodooooooobgbobbobboobooboobobobbaobbod
gobobgbobgbogbbobobodoobobuobooobooooobon
goooguoon

3.5 LUUoggn

gobbuogbobogbbooobbodgoogoooboboooooong
gmbobdggbooodboodobooboobooobobobobooboon
gboboooggbooobbooobbouobboobboooboobobogn
ooobooboobbooooobuMLObDbObOObOOoobobooobooDoo9
gboggoboboboooogoood

e J0DDODDODODO (Activity Diagram)
ddoddoooboooooooooodooooooooooo oo
ooogooooooooooooooooobooooobooooooooa
ogoogo

e 0000000 (Object Diagram)
googuooboboobooboobobgobboogobobobodn
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030 UML

gogbobogobbobobobbubobooooooogoobog
0000000000 (link) 000000

00 00 (Class Diagram)

gobooboobubogobboboobobooooboonooobooood
gobobbbobobbbbbogbbgouogooobooboobobod
gobbododooouoobobogbooobooooboobbogon
gobuobougboobbooggbobbouoooobboooboooood

000000000 (Collaboration Diagram)
guobbgugoguobougboguooobooboobooooooda
goouoooobboobooboboo

00000000 (Component Diagram)
oo doodooodoooooooooooon
oooooooooood

000000 (Sequence Diagram)
gddoodooooooododoooooooooooooooooo
goododoooooooooooooooooboobooooouoon
godooodoooooooooooooooouooo

000000000 (Statechart Diagram)
godgbobgoguobiogbbboboooubboobooobobobood
godbgboboboboodgboogoobbobbbobbobboobd
gobboboooobbbbbbobooooooobobooooooooon
goobouggououobooooobobooooboobbobooboo
gobggbobobooogboobobobn

000 (Deployment Diagram)
guodguguobogbobbbboobbodobuoodubooobooon
gbobbooggooboboobbbodogda

0000000 (Use Case Diagram)
googuoboboboobbbdobodgooobobbobooobooa
godgooogboooobbobuobobboooboubbobon
gbdogouuougoouooobobobobbobbobooogod
gobbboobogobobooobn
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030 UML

3.6 OCL(Object Constraint Language)
3.6.1 OCLOOO

oCLO0O00D0ODO0ODODO0O000bOOobDOobOo0oobOOoDoobOobooooOoo
O000000000000DO00DO IBMOODODDODODODOOOO oCcLoOonoO
ofLO0000000O0o0oooooooDoooDooDoooobDooooooon
0000000000 OMG Unified Modeling Language Specification [1] 0 UML
Semantics J O O Well-formedness rules OCLOOOOO0OO00O0OUMLOOOO
O000000000D000D000OCLO IBMOO ObjecTimed O 000 UML
O00O0o0oooooMGODOOOOOuUMLIAODDOOO0OO0O0O0OO0O0O00O00CL
00000000000 bODOOoOooooOoooCcLObboobooooDoDooDOoOon
gt doodgooooobodooooobuoboon
O0O000OO0oOooOooCLObDOO0O UMLOOODODODODOOOoOooOooooooo
gbddgoodoooouooooooo

3.6.2 OCLOODOOO

oCLOoObObOboOoboobooboooboo
e JUDUODODODOOOODLDO

guogobubogogooobod

gogbgboobobbogoooouooan

e JUDDOOODLODODO
e D UDLDLOODLOLOOODLOODLDOO
e JUUOOOOLODDODOOO

gbobdboogbouoobooobuogbogbooooboobobooboobda
gogbobbooboduboboobobbbbooobbooobbbbooooa
gooo

3.6.3 OCLOOOOOOO

OCLOO,000000D0000O O UBoolean 0 OInteger U O Real O O String [
O0000000000000D0000Collection O O Set 0 O Bag O O Sequence
O00000000OclTyped OOclAny OOOclExpression 00 00000000
OO00000o00D0O0D0O0O0ODOO00ooOooO0oooDO000ooDooooOoooag
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e IJUDODOODO

—  Collection O
CollectionO0 0 O0OCLO OO UOOOOOOO0DOUOOUOOOOoOooOoOOO
dodoooodoogoooogoooooogooogogodg

— Set [
Set O OCollection0 D00 O0O0OOOOOU0OOOOOOOODOODO
Odo0o0odoooooooooogoogooo

— Bagl
BagOOOCollection 0O OO0 ODOODODOOODOODDOODODOOOO
OOo0obOobobooobobobooooooboo

— Sequence [
Sequence J 0 O Collection0 00 O 00 O0OOOO0DOOOODOOODOO
O0ooooooooooooooon

o [JI[

— OclType O
OclType DO ODOOO0OO0OODODOOODOOOD OCLOOOOOOO
goooood

— OclAny O
OclAny0 D0 0O0O0D0ODODOO0OO0OODOODOOOODOOODOOODOODN
OO0 oCLOdOoOooooooooon

— OclExpression [
OCLODODOOOO OclExpression 000 000O0O0O

3.6.4 UUO0OOOOOO

oCfLO0fdobbooU0oooboboUooUobOUobbOUOUg «wypoboOobODbDO
gbogoboogooboogod

context [ Type Name ] inv:
self.[ Property Name ]

“I Type Name | 000000000 ¢ Property Name |"000000000
gobdggbobboboooooooobbobobbboobobooobooo
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OOooOooooooooobbooobocLboboobooouobobooboooo
guodggbobobbbbododouobobobobboboboboooboboboa
gooboobbouboobboogbbogooobooobooboaon
ooobobooboboooooboboooboo20bobbboobooboon «7g
gobuobuooogoobgoobuooooobobobobouoboooooon
gboobgbbobogbooobbbbooboobboooooboobogon
gobgooboooooo
OOooobbODbOOoboboboogoocCLoobuoobouooooooboobooboog
OO00o0o0“>"0000000b0000bOooon“c O CollectionOO OO O
ooooogo“«crboobbbobooooobooooooboon

[ C -> size )

“size” O O Collection 00 00000 DOO0O0OOO0OOODOOODOO
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40 UOO0UOoooottd

4.1 0OJ0O0U0OO0OOOOOO

gbgdgoubboobbuobdodoooobobbobobboooooon
gbogtuodduodboougboouooboooobobboobuoooga

e JUUOODODODOOU

gogbobodagd

e JUOODODODO

e JUUOUOUOODDODO

goobobbogodgad

gogbobodagd

gobogboobod

e JUUUOOOLOOLOUUODLODLOOODLDDODO

OOo0O0DO00ooobooogobBMSOODOOOOOODODOOOOoOobDOoboooo
gobbooooogbgbobbbuodbooobobooobooooooon
gbobgbobbbodboobobooooobooboobbobooobon
guogbbbobog40bbbooogooon

gbgdbogboogobooogo 41000

gbbooboobuogbooobbobbbooodoobbooboboooog
goooobbobbogobogbbbbooogbbooooobooobooon
gbdogboobobobuooubbouooboooooobbobbobooon
O0000000000000000000000000000000 (schema) O
guoboobogooggboooboobbooouooooooo 3gob oo
gobobgbobbbboboboobboboououooooobobbobod
O00000000000000 (internal schema) 0000000000000
gobobobobogbooobobooooogbobobobooobonbd
goguogobbobbobgoooboobooboooboboobbooobobod
gogboboogbobobobbboooboobooboooooooboon
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40 0OO0OO0OO0OODOO0

1
g
o
q$
s

. <+ Datbase

logging
file
meta data

F—HR—Z [} DBMS
FIVr—ay

a

m
3
[
op
=3
:

a
\/

T—HR—20
v BB

[
%
Sy
Sy \!)
N
Wt |
B ]
]
!

U41:. 0000000000

godgboboobouboobuobooooubboobooobaoboboon
gogbbbogoboguoogo3guobooubobooboboogolgrsgy
ANSI/SPARC(American National Standards Institute/Standards Planning and
Requirements Commitee) 0 000 0000000030 00000000000
000000 O0ISO(International Organization for Standardization) 0 00 0 OO
O00O000ANSI/SPARCO 30000000000 420000

SRR F—< SNEpRF—< HNEBRF—T
BERAX—7
xR \ mapping
Rt 5 MR F—

O 4.2: ANSI/SPARCO 300000000

ANSI/SPARCO 30 0000000COO0000OO0OOO0O00OOOODODOOO
0jgodouoooboboobbooobobobbobobOobooboOooba
gogbboobboooooobbobbbooobobobbobboooobod
gbobuogbobobbbogboooobbobobboobooobooooon
goooogogogd
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4.2 00O

goboooogbbrogbbubbobobboobuogbobuoobon
gogubgoobobodboooboobouodoooboobbooboobda
gbogboooggbogbbobbobobobooboobooboboboboon
godgbobobodgboooboboobobbbooobob1obon

OO0 100 Dy, Do,---,D,0000000000O00C00DOO0OOOODOOOO
O000RODOOO0OO n00 <di,ds,,dy >00000d,0 D;0000dy
o pb,ooogo---,d,0 D, 000000000 ROODDODDODnO0O00D0ODOODOO
(relation) 0 00000000 Dy, Dy,---,D,0 ROODODO (domain) 00000
n0 ROOO (degree) 0000

gbgboooobooouogobuogaobob 430000

F—7J L4 (table name)

S ’ Bt (attribute) % L<I, Fl(column)
AR TRELE I—l
L3 L W r :'
wmia—F L L o i [ L] =R ||| Bt%4&(attribute name)

122013 FlexScanT760 o 58, 000 6
o W k
1 22016 Wiwiirn 300 Ted Lirwss || WITI A 4 13, 804 12 || #&(tuple)bLLIE, 7(row)

122001 Dynabook SS3380V TOEHEA, 228, 000 2

122021 Rational Rose2000 || Futinnal Sol s 540, 000 1
122038 Pentium Ill 1G SECC2 Inkel 53, 800 8

/__\_ e -\/—

U043 0000000004

gbodbooguboobooobbogobboboboobon

4.3 0UOOOO

gobobboboboobobbboboboooooooooobooobon
gobobouoooobobogoboubibooobbouooooogooooon
ggdoouooooboboobobbobooboobboobbobbod

e OO

— 00000 (union)
00 20000 R(Ay,--,A,)0000(S,--,S,)00000000
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40 0OO0OO0OO0OODOO0

O0000000000000 RUSODDOODOODOOODOODO
RuS={t|teRvteS}

O0ODDODORO SOODOOODOODOOOOOOODODODODOODOO
oboooooobOob rROODDODOOO

— 00000 (defference)
00 20000 R(Ay,--,A,)0000(Sy,--+,8,)00000000
OoooobooobooboobOo R—SO0OO0ObOOOOobOoOooooboog

R-S={t|teRN-teS}

OODDODORO SOODOOODOODOOOOOOODODODODOODOO
oboooooobOob rROODDODOOO

— 000 (intersection)
20000 R(A,--,A,)0000(Sy,-+,S,) 0000000000
RNSODOOOODODOOOOOO

RNS={t|te RAte S}

OOODRO SOOOOOOODOODOOOOOODOOOOOO
goboogbouooggbooo

RNS=R—(R-25)

— 0000 (cartesian product)
20000 R(Ay,-+,A,)0000(Sy,-,S,) 0000000000
ORxSODOOOO0OODOODOODODOOODOODOO

RxS={txu|te RANueS}
JO000¢txw 0000000000

e OO

— 0000 (selection)
000000 R(A,,...,A,) 000000000 OOOCOOOOOOO
ooobboboooooooboooobbobooobogo FooOOooo
Oop(R)OOOODOODOOOOOOOOOOO

op(R)={t|te RAPs(t)}

O000P-(1)00¢t00000 FOOOOODOOOOODODOODODO
ooodbooooobooooooboooo ROobDbOOOO
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40 0OO0OO0OO0OODOO0

— 0000 (projection)
00000 R(A,--+,A4,) 000000000000 O0O00OOOOOO
00000000000000{ A, A }C{ A, -,A4,}00
0000 74,..4,(RA00000000O0OO0

7TAL"'#‘Ln(R) = { t [Alla 7A/m ] ’ le R}

OOOOt[A,---, A |00¢0000A4,---,A, 00000000
goddoooboooooon
~ 0000 (join)
Oo000 FORODO AQ SOO0OO p;oOoboOoboboeODOOOO
0A60,B,00000000  RXSO00O0O000O00O0000O00OO
goon
RMXpS={txu|te RANueSAPp(t,u) }

O0000¢txw00t0«0000000000 Pp(t,w)0 t0 w000
o0 fFO0O0OO00ODOOO0OOOODO0OODOOODOOO0ODOODbDOD
gogbobboboboogoooood

RMp S =op(RxS)

— 000 (division)
20000 R(Ay,--+,A,) 000 S(Ap, -+, A)000001<m<n
0000000000 000000000000000000 R=+S0
000000000000

4.4 DBMS(DataBase Management System)

DBMSOOOOOODOOOOO0ODOOOOODOObOODODODOOODOOOoDbDDDO
OO00b0ob0ooooooooooobBMSOODOOODDOOoOooDoboOooDOo

e JUUOOOODODODO
gogbbodgboobooobogod

e JUDOOOODOOO
goobboboogoobobood

e U OODO
godggudgobobobooououooboooobbobbooood
good
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e U OOMO
goobobobggbuodgbboboogboobboooboboobobbon
goboooobgbouoobgoououbgboobobodon

e U OODO
gbobgggoobogobobboogbobobboboboobboboa
goon

4.5 SQL

SQLO OIBMO O OO0 O Structured Query Language(D OO0 O0O0O0O0O0OO)
000000000000000ISO(International Organization for Standardiza-
tion)J 00000 O0SQLOOOOODOO0O0O0O0O00O0O0ODOOO

SQLOD O0O0DOO0OO0O0OO0 00D OODOO Data Definition Languagell DDLOO
0000000 (Data Manipulation Languagedd DML) 0O 00 O

DDhLOOODOOO0O0o0oooOooooobbooooboooooooooo
obooooooobMLOODODODOOOObOOObDOOobOobOoOobbboDDO

4.5.1 0OO0O0OO

SQLOODO0000O0000bDoooooboogoogoo

CHARACTER(n) n000000000000000 (0> 0)

CHARACTER VARYING(n) n00000000000000000 (n>0)

BIT(n) nO0O000000000000000

BIT VARYING(n) nO000000000000000000

NUMERIC(p, ¢) p0010000¢00000000
(0<—g<—p,p>0)

DECIMAL(p, ) mO010000q00000000
(0<—g<—m,p>0,m)

INTEGER oooooooooooooooonon

SMALLINT oooooooooooooooonon

FLOAT(p) Ooooo  NOUOOoOoooomOooooo oo

0000000
000000000 (000 (p0 mOOO0D0 (000000000 1000

gobbboobobgbbbbboboooboobobbooooooon
goooguggodd
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40 0OO0OO0OO0OODOO0

CHARCTER(1) - CHARACTER

CHARACTER - CHAR

CHARACTER VARYING - VARCHAR

INTEGER - INT

NUMERIC(p, 0) - NUMERIC(p)

NUMERIC(p) - NUMERIC(pO0O0O0O00O0O00D)
DECIMAL - DEC

DECIMAL(p,0) - DECIMAL(p)

DECIMAL(p) - DECIMAL(pODOOD0000O000)
FLOAT (p) - FLOAT(pO0D0O0000O0O0O0D)
FLOAT(s) - REAL(sO0D0O0ODOO000)
FLOAT(d) - DOUBLE PRECISION(dO0 0 O00000O00D)

4.5.2 0O0O0OO

SQLODOsSO00D00000ObOooobobooboobDbooooooDbOobDoD
(aggregate) 0 000000000 ODO0D0DOOO0OO0OOOOOOOOOOOO
goboobobosuggbobogboboooooooood

COUNT gobooogaoo

SUM goobooggobon
AVG goobooggobon
MAX goobggboood
MIN goobggboood

COUNT(*)OMAXOMINOOOOOOOOOOOODISTINCTODODOOO
goobbooggdgbuobougoguogubobboobogboobbon
OO0O00000000DoOOoOoOoODISTINCTODOO ALLODODOODOOODDOOD
ALLODODO0OO0OO0ODOO0DO0O0O0DOO0bOobOOobDOoDbDOO DISTINCTO ALL
OODO0obObOo000oobOobobooboobbobooDbD ALLOboooogo

4.5.3 0O0OO

OO0O00oSQLObObObOOobOOoOooouoobbOobbOooboboooboooooo
OO00O00DO0DODOOOOWHEREOOOONOOHAVINGOOODOODODO
gbooubogoboguboobod

oono
=000
| OO0 OR OOO
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oogd
=00 gno
| OOO AND OOO0O

gogd
::=00000 [Is [ NOT 1 { TRUE | FALSE 1}]

oooo
= 0000
| BETWEEN O O
| LIKEO DO
| INOO
| MATCHO O
| D000
| D000
| UNIQUEO O

gooo
= 0000 dooob dooo

oooono
=l < =] > >=] <>

BETWEEN [] [J
::= 0000 [ NOT ] BETWEEN JOODO AND DO OO

LIKEO O
;= 0000 [NOT ] LIKE OOODO [ ESCAPE D ODOO 1

NG QO
;= 0000 [NoT ] IN COOOOO )
| OO0O0O0 [NoT ] IN ( ODOOOOODOOOO0 )

MATCH O [J
::= 0000 MATCH [ UNIQUE ] (ODOODOO )

gooo
::= 0000 MATCH [ UNIQUE ] (ODOOOO )
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40 0OO0OO0OO0OODOO0

EXISTS O O
::= EXISTS ( OOOO0O )

UNIQUEO O
::= UNIQUE ( OOOO0O )

goobbobbdoguooobobobooooubbobbboboooodg
goouogoboboobbboobooogobobod

e OO
=lkik=0>>=0<>0000000000000000000

e BETWEENUO [
BETWEENOOOOODOOOOODOOO

y BETWEEN x AND z
gddboobooboooooaod
x <=y AND y <= z

e LIKEOD
LIKEOODOOoOOoooooobooooooooooooooboboboo

o INO[O
A INO C,D,...)
000 AOQOO0OOCOO0OOOO0OO0O000OOTRUEODOOO

e MATCHO O
oobooboooobobo ROODOOOoOooObOObOOobOOobOobboobobo
TOOODOTOODO ROOOOOOOO TRUEDDO OO

e LU
SOMEO ANYO OOOOGOOooooSOMEOD ANYDODODOODOOoOODO
oobOobOo0oboo0obOobOob TRUEODODOO

ALLOO0ODODODOO0ODOO0O0O0O0O00O0ObObOO0O0ObO0oOobOD TRUEODDDO

e EXISTOO
o0ooooboooogooooboog TRUED ODOO

e UNIQUED O
000000000000 00000000000 TRUEDOOO
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454 0O0O0O0OO

e CREATE SCHEMA
CREATE SCHEMAO OOOOOOOODODOODOOODOOOOOO

CREATE SCHEMA [ OODO O ] [ AUTHORIZATION OO 1
[ DEFAULT CHARACTER SET OO OO 1]
[ O00OO0DoODooooog ]

e DROP SCHEMA
DROP SCHEMAOODOUOOUOOODOOOODOODOODOOOooooooDo

DROP SCHEMA 0O OO { RESTRICT | CASCADE }

e CREATE TABLE
CREATE TABLEO OO UODOODOOODOOODOOODODOOOOO

gogboobogd
::= CREATE TABLE U0 UO0OO0O0O0
(Jooboooooooooboog )

oooO0 “c0bbobobooo”0ooooooobooooooboooboon -
oooooooboo’oboboooooboobboboboobooog
goo

dododooooooono

g

;=0 {0000 |OOoog ¥
[ODOoOooooog ]
[O0DOOoooooo ]

00000 oooooooooonooogoggon

DEFAULT { 00O | ODOOOOOOO | NULL }

e DROP TABLE
DROP TABLEO OUOOUODUOODODDOOODUOOODOODODOOODOOO

DROP TABLE 00 OOOODO { RESTRICT | CASCADE }
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e CREATE VIEW
O00000000000000000000DbD00DOCREATE VIEW
goduoboooobbbobooouobod

O0ooo
::= CREATE VIEW O OO [ (O0OO0OOOODOO ) ]
AS OO0 O0O
[ WITH [ CASCADED | LOCAL ] CHECK OPTION ]

oooooob gogor’ooboboboobooogooo

e DROP VIEW
DROP VIEWDO OODOOODOOODODODODOOOOOODOO

DROP VIEW O OO { RESTRICT | CASCADE }

e GRANT
GRANTOOOOOOOOODOOOUOOODOOODOODOODbDOOOO

GRANT OO ON OODDDOO TOo ODOO [ WITH GRANT OPTION 1]

GRANTODOOOODDOOODODDODOOOOOOODDLODODODO
gogdbobobobobobooboood

4.5.5 OOO0OO

SQLO UNIONOEXCEPTOODOO INTERSECTOOODOOOOOOODOOO
goboooodouoooobbbbooobbobobbo20o0ooobbon
gbogdogubgobobboooooobobobobooooooooban
googd

UNIONO EXCEPTOOOODODODOUOOODODOINTERSECTODOODOO
gobgobboobobooobouobod

O000o0oooo
O:= 00000000
| OOOOO { UNION | EXCEPT } [ ALL ]
[ CORRESPONDING [ BY ( DOOOGOOO) 1 1]
00000

googoood
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;= 0000000000
| OO00OO0O INTERSECT [ ALL ]
[ CORRESPONDING [ BY ( ODOODOOO ) 11
O000oooo

e SELECT
SELECTOOODODOOO0ODOO0ODOO0O0OObOOobOoboboobobobobobooo
goo

SELECT [ ALL | DISTINCT ] DOUODOODOOO

ALLO DISTINCTOO OODODOOODOOOODODOOALLODOODOODO

e INSERT
INSERTOODO0OOOO0OUODOODOOoooDoboobooooo

INSERT INTO ODUOOO [ (OOO0OO0OO0O0O0O ) 1000

e UPDATE
UPDATEOOUODOOOOOODOOOOOOODODODODOO

UPDATE U000 SET U0OOOOOOO [ WHERE OO0 ]

e DELETE
goouoooobooooggoood

DELETE FROM OO O [ WHERE OO O ]

e FROM O
FROMOOOOODODOOOOOOO

FROM D OO O0OOO0ooooooag

FROMODOOOOOOOOOOOOOOODOODODOOOobOooooooo
guobbobobboooooobobodad

e WHERE U
WHEREOOOOOOOOODOOOOO

WHERE 0 000
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WHEREOOOOOOOOOOOOODOOODOoooooooobooboooog

GROUP BY O
GROUP BYODO,0000OoOoOoOoOOO

GROUP BY OO O Odg

goboobooubbgubobooboobboboooon

HAVING O
HAVINGOOOOOOODOoDOoDOOooO

HAVING O OO

FROMOOWHEREOOGROUP BYOOODOODOOOOODOOOO
gooboboogboubbobboooogoooboooobboobogon
goo

ORDER BY O
ORDER BYODODOOODDOOODOODOODO

ORDER BY DU U UOOOOoOoOO
goboogooboguobogago
{0 | bOoobOoog ¥ [ ASC | DESC ]

ORDERBYDOUOOODOOOOOODOODODOOOOOODDOODODODOASC
OO0O0D00O0O0OODbESCOODOOODOOODASCOODOODESCOOOOO
OOo0OOO0OOoASCOODbDODDOObObDOobDOooDO
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5.1 OUOOOOOONO

gobbbdobugubooooobbooobobboboobboooon
gobobobobogobbobobooouoboooobobooooobooban
ooooooboobooboboobooooooobooboooboooobooboouMLb
gbobobooooobbogobboobbobobobobooobbboban
goboodgoogdgd

e Foundation Package

— Core Package
AbstractionJAssociation[JAssociationClass[ AssociationEnd [0 Attribute
BehavioralFeature[OBinding[Class[JClassifierJComment Component[]
Constraint(0DataTypeldDependencyOElement OElementOwnership OEl-
ementResidenceOFeatureJFlowGeneralizableElement OGeneralizationd
InterfacedMethod[OModelElement[ONamespace[dNode[JOperation[JTagged
Valuesl ParameterJ Permission[] PresentationElement [ Relationship[]
StructuralFeature[] TemplateParameterd Usage

— Extension Mechanisms Package
Constraint[] ModelElement O Stereotypel] Tagged Value

e Behavioral Elements Package

— Common Behavior Package
ActionOActionSequence[JArgumentJAttributeLinkOCallAction[0Com-
ponentInstanceCreateActiondDestroyAction[0DataValue(JException[
InstancedLinkOLinkEndOLinkObject O Nodelnstance[dObject0Recep-
tionOReturnActiondSend ActionOSignalJ StimulusOdTerminateAction[
Uninterpreted Action

— Collaborations Package
AssociationEndRoled AssociationRoled ClassifierRole Collaborationd
Interaction] Message
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— Use Cases Package
Actor Extendd ExtensionPoint( Included UseCased UseCaselnstance

— State Machines Package
CallEventOChangeEventCompositeState[d EventOFinalStated Guardd
SignalEvent SimpleState[] State StateMachine StateVertex[J Stub-
State[] SubmachineState[d] SynchState] TimeEvent[] Transition

— Activity Graphs Package
ActivityGraph ActionStateld] CallStated ObjectFlowStated Partition[
SubactivityState

e General Mechanisms Package

— Model Management Package
ModelO Packagel] Subsystem
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e Foundation Package

— Core Package
BehavioralFeature[dClassifier[dJElement OFeaturedGeneralizableElement []
ModelElement ] Namespacel StructuralFeature

— Extension Mechanisms Package
ModelElement

e Behavioral Elements Package

— Common Behavior Package
Action[d Instance

— State Machines Package
State StateVertex
e General Mechanisms Package

— Model Management Package
(Non Abstract Metaclass)
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gbobdgogobbuogobobgouboboboooboboobobboubod

36



Us0 dbogbboobogao

0000000000 0000000000000O000O000000oooood
OO0o0oOooOooooOoooooOogoogn

00000000 00o00oooooDooDOoooooooooOoooon
00000000 “Operation” 00000000 DOOOODOOOOO

O0D0000oooooo uMLOODODOODOO000O0O000000oOooOoo
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O 5.4 0 Core Package - Dependenciesd [0 5.50 Core Package - Classifiersd [J
5.6 0 Core Package - Auxiliary elements[] 0 5.7 0 Extension Mechanisums[O [
5.8 0 Common Behavior - SignalsCJ 0 5.90 Common Behavior - Actionsd O 5.10
0 Common Behavior - Instances and Linksd 00 5.11 0 CollaborationsO O 5.120
Use Casesd O 5.13 0 State Machine - Main[J 0 5.14 0 State Machine - Events[]
0 5.150 Activity Graphs O 5.16 0 Model Management 0 0000 000 OO

37



ElementOwnership

visihility:VisiblityKind
isSpecification:Boolean

+ownedElement

Us0 dbogbboobogao

Element

. Model Element

name:Name

+constrainedElement

1.* {ordered}

Structual Feature

targetScope: ScopeKind

Attribute

initialValue:Expression

+constraint
+namespace
0.1
‘ *
Feature Namespace GeneralizableElement Parameter Constraint
ownerScope: ScopeKind @SF\'oolzBoolean defaultvalue Expresson body:BooleanExpression
visibility:VisibilityKind isLeaf:Boolean Kind:Par m Directionkind
isAbstract:Boolean Ind: ‘ametterDirectionKin
* | +eature
* * | +parameter
+owner 1 +type
0.1 Classifier
{ordered}
1 +type
Behavioral Feature o1 {ordered}
isQuery:Boolean 0
Operation Method
1 * ]

concurency:CallConcurencyKind body:ProcedureExpression
isRoot:Boolean +specification
isLeaf:Boolean
isAbstract:Boolean
specification: String

O 5.2: Core Package - Backbone
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+source
Model Element
name:Name
+target  * %
Relationship
+sourceFlow +targetFlow 4
‘ ‘ +generaization +child i
Flow Generalization " 1 Generdlizabl ekl ement
discriminator * 1 isRoot:Boolean
rr—n isLeaf:Boolean
+specification “+parent
+powertypeRange | * %
+powertype | g 1
Classifier +ype
AssociationEnd
1 *
+specification isNavigable:Boolean { ordered}
. + | ordering:OrderingKind 2% 1 Association
aggregation:AggregationKind =
targetScope: ScopeKind +connection
multiplicity:Multiplicity
changeability:ChangeableKind
+qualifier  +associationEnd | visibility:VisibilityKind
Class Attribute o1
isActive:Boolean initial Value:Expression {ordered}

AssociationClass

O 5.3: Core Package - Relationships

Relationship

ModelElement *supplier  +supplierDependency Dependency
1.* *

name:Name
1.* *
+client +clientDependency
+argument | 1.*
{ordered}
0.1 Binding Usage
Abstraction Permission
mapping:MappingExpression

O 5.4: Core Package - Dependencies
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Classifier

Class

DataType

isActive:Boolean

Interface

Node

+deploymentLocation

Element

visibility:VisibilityKind

Component

* +resident

+implementationLocation

* | +resident

ModelElement

name:Name

0 5.5: Core Package - Classifiers

TemplateParameter

‘ *

|

!

{ ordered} +defaultElement
+templ ateParameter 0.1
Model Element
0.1
0 name:Name

+subject

+presentation

Element

PresentationElement

*
+argument A

+annotatedElement

1.
{ordered}
0.1
Binding Comment

*

O 5.6: Core Package - Auxiliary elements
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+taggedValue Sy
agge ue
+extendedElement Model Element 00 . *
* | (from Core) t/aa?u’\éasn:r? ng
A 1 {ordered}
+constraintElement +requiredTag | *
L
|
|
Constraint . !
+constraint |
(from Core) |
*
|
+stereotypeConstraint | *
GeneralizableElement !
(from Core) :
7777777777777777 {xor} |
+stereotype Stereotype ‘
0.1 1 +constrainedElement
icon:Geometry
baseClass:Name ‘
0.1
0 5.7: Extension Mechanisms
Classifier
(from Core)
+signal Signal +raisedSignal roonteXt | penavioralFesture
1 * * (from Core)
Exception
Reception
0.*
specification: String
. isRoot:Boolean
+reception isLeaf:Boolean
isAbstract:Boolean

0 5.8: Common Behavior - Signals
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Model
(from Core)

Argument

value:Expression

*

+actual Argument

{ ordered}

0.1
{ ordered}
ActionSequence +action Action
0.1 0.* recurrence: |terationExpression
. target: ObjectSetExpression
isAsynchronous:Boolean
{> script:ActionExpression
CreateAction CallAction SendAction UninterpretedAction
0.* * *
ReturnAction TerminateAction DestroyAction
1 | +nstantiation 1 | +operation 1 | +signa
Class Operation Signa
(from Core) (from Core)

O 5.9: Common Behavior - Actions
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Action
target:ObjectSetExpression
isAsynchonousBoolean (from Core)
script:
1 | +dispatchAction
AttributeLink Stimulus LinkEnd
Attribute vattribute . o1 Link I JinkEnd
(from Core) 1 * * *
+communicationLink {orderd) 2.
+dot | o.* R * *
{ordered}
N 1 +argument | +receiver | 1 +sender | 1
Ingtance +associationEnd | 1
1 | +association
Clessifer rdasifier Association +connection | AssociationEnd
(from Core) 1% * (from Core) ® 1 2.+ | (from Core)
1
* | +resident Hn e
0.1
[ pawadwe | [ componentinsnce | esicnt [ Nogensnce | ‘ Object ‘

, 0.1]

LinkObject

O 5.10: Common Behavior - Instances and Links
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+representedOperation

Operation

(from Core)

sifier

+representedCl

(from Core)

ier

1x | +base

GeneralizableElement Namespace
(from Core) (from Core)
Collaboration
" 1 “+context
1 +constrainingElement
-
(rom corg I
+availableContents| ~ 1 @@ +inteaction
Association onnection
1 .
(from Core) bese 0.1
! 0 3+ | +message
+predecessor
Message 0
+activator
0.1
2.+ | +oonnection 2.+ | +connection
AssociationEndRole
+sender | 1 receiver | 1
(romcorg collaborationMultplicity:Multiplicity pep—— 1+ +ownedHlement
0.1
+base - “ype 1
+availebleQualfier . .
Feature e *
(from Core) +availebleFesture

Action

(from Common Behavior)

Attribute

O 5.11: Collaborations
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Actor

UseCaselnstance

+extensionPoint

ModelElement
(from Core)

ExtensionPoint

*

location:LocationReference

1.* | +extensionPoint

{ ordered}

Classifier +classifier Instance
(from Core) 1 N (from Common Behavior)
UseCase
1
+addition 1 1| +base +extension | 1 1| +base
N o | sindlude +extend « *
Include Extend
condition:BooleanExpressionn
Relationship
(from Core)

O 5.12: Use Cases
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Us0 dbogbboobogao

ModelElement
(from Core)

0.1

+behavior |+
SaeMachine
Guard
1 jon:BooleanExpression
+submachine 0.1 | +guard
Y'Y
0.1
* +transition 1
+source +outgoing T
Saevertex n - ransition
+subvertex +arget +incoming -
0.x 1 * <
Z} +Internal 0.1
1 | on 0.1
0.1 | weffect
Sate
SynchState 0.1 0.1
bound:Unlimitedinteger ey Action
® 0-1 | (rom Common Behavior)
0.1 +exit
Pseudostate SubState 0.1
kind:PseudostateKind referenceState:Name o1 +doActivity
0.1 | +rigger
0.* Event
0.*
+container CompositeState SimpleState FindSiate
. isConcur
0.1
SubmachineState

5.13: State Machines - Main
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Model Element
(from Core)

{ordered} Event
Parameter +parameter
(from Core) .
* 0.1
Signal Event CallEvent TimeEvent ChangeEvent
when:TimeExpression changeExpression:Bool eanExpression
+occurrence | * +occurrence | *
+signa | 1 +operation | 1
Signal Operation
(from Common Behavior) (from Core)

O 5.14: State Machines - Events

Us0 dbogbboobogao
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CompositeState

isConcurrent:Boolean

SubmachineState
(from State Machines)

isDynamic:Boolean

+behavior +context
StateMachine A Model Element
(from State Machines) 0.1 (from Core)
’ 0.1 * | +contents
*
i Partition
ActivityGraph +pertition
0.*
1
1.%
State
(from State Machines) +nState
SimpleState
(from State Machines)
+
type Classifier
1 (from Core)

ActionState ObjectFlowState 1| +type
isDynamic:Boolean : |
dynamicArguments:ArgListsExpression isynch:Boolean
dynamicMultiplicity

+state | *
SubactivityState +parameter | * *
ClassifierlnState
CdlState Parameter
namicArguments:ArgListsExpression
a d 9 P (from Core)

dynamicMultiplicity

O 5.15: Activity Graphs
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+importedElement

Elementimport

visibility:VisibilityKind
alias:Name

Classifier
(from Core)

*

ModelElement
(from Core)

050

+ownedElement

N

*

Namespace
(from Core)

N

Package

ElementOwnership

(from Core)

GeneralizableElement

(from Core)

+namespace

N

Subsystem

isInstantiable:Boolean

Model

0 5.16: Model Management

gooogooogd
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Navigation Property Property

Element

behavior, clientDependency, behavior, clientDependency,
constrainedElement, constraint, ModelElement constrainingElement, constraint,
implementationLocation implementationLocation,
namespace, sourceFlow, stereoType, name:Name name, namespace, presentation,
supplierDependency, taggedValue, sourceFlow, stereoType,
targetFlow, templateParameter, supplierDependency, taggedValue,
presentation targetFlow, templateParameter

behavior, clientDependency,
constrainedElement, constraint,
implementationLocation, name,
namespace, OWner, ownerScope,
ownerScope: ScopeKind presentation, sourceFlow, stereoType,
visibility:VisibilityKind supplierDependency, taggedVal ue,
targetFlow, templateParameter,
visibility

Feature

behavior, clientDependency,
constrainedElement, constraint,
Behavioral Feature implementationLocation, isQuery, name,
R . namespace, owner, ownerScope,
parameter, raisedSignal isQuery:Boolean parameter, presentation, raisedSignal,
’ sourceFlow, stereoType, supplierDependency,
taggedValue, targetFlow,
templateParameter, visibility

Operation behavior, clientDependency,

concurency, constrainedElement, constraint,
concurency:Call ConcurencyKind implementationLocation, isAbstract, isRoot,
isRoot:Boolean isLeaf, isQuery, isRoot, name, namespace,
isLeaf:Boolean owner, ownerScope, parameter,
isAbstract:Boolean presentation, raisedSignal, sourceFlow, stereoType,
specification:String specification, supplierDependency,

taggedVal ue, targetFlow, templateParameter,
visibility

0 5.17: “Operation” OO OO0 OO0O0OOO0O

“Operation” D 00 5200000000000 Core Package - Backbone [J
O 0 “Element” [0 “ModelElement” [ “Feature” ] “BehavioralFeature” 0 U O O OO
000000000000 00oo0oogoooo

0000000000000 000000000 “Element” 000000000
00000000 0O0000000D0DO0O0O“ModelElement” 0 00 000 O Oname
00000000 5.20 Core Package - Backbone 770 Core Package - Relation-
shipOD 0 5.40 Core Package - Dependencies[] [0 5.5 0 Core Package - Classifiers[]
[0 5.6Core Package - Auxiliary elements[J] 5.110 Collaborationsd O 5.130 State
Machines - MainO0O 5.150 Activity GraphsO O 5.16 0 Model Management O O [
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OO0 000000000 D0 Obehaviord clientDependency [ constrainingElement [
constraint[JimplementationLocation[dnamespacel] sourceFlow[] stereoTypell sup-
plierDependencytagged Valuel target Flow[] templateParameter] presentation [J
000000 “Feature” 0 0 00O O O ownerScope O visibility U0 OO0 OO0
5.20 Core Pacage - Backbone D0 00O 000000 COCOOODODO O Oownerd
000000 “BehavioralFeature” 0 0 O 0 OisQuery 0 0 0 00 5.20 Core Pacage
- Backbone 0 0 5.8 0 Common Behavior - Signals 0000000000000
O 00 O parameter O raisedSignal 0 0 0 OO0 OO “Operation” O O OO O con-
curendyl] isRootO isLeaf] isAbstract[ specification 0 O 0 0000 OO0 0O OO O
Oo0o0ooooo

“Operation” 0 OO0 0000O0O00O00O00DOOOODODOOD “Operation” O
00000000 DO Obehaviord clientDependency O concurencyl constrainingFle-
mentJconstraintdimplementationLocationOisAbstractdisRootOisLeafisQuery
isRoot namel] namespacel] owner[J ownerScopenamel] parameter raisedSignal[]
sourceFlow stereoTypell specification supplierDependency tagged Valuel tar-
getFlowl templateParameter] presentationl] visibility O O [0 [J

0 5.170 “Operation” 000000000000 0OOOODOOO

000000000000 00OO0DbO0o0b0o0oooobDOoOoooDbOoDOon
O000000DbODoOoDOooo

5.2 UUOOOOOOO

godoboodbodobooobbobobobbobooboooob o
O000000000000000000000000000o0o0o0OoOoO“g
goooodboobbduoobooboobooobooboooobbboooo
oooooooobD “0"bdbdddbd0bo0oboobooooboooooo
000 OOMG Unified Modeling Language Specification Specification [1] 0 UML
Semantics0 00000000

e Foundation Package

— Core Package

x Abstraction
behavior{clientDependency [client Cconstrained Element Cconstraint [
implementationLocation mapping[] namespacel] namel] presenta-
tionOsourceFlowstereoTypeUsupplierDependencyUsupplierJtagged-
Valuel targetFlowl templateParameter[] visibility

x Association
behaviorUclient Dependency Oconnectionconstrained Element Ocon-
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straintOgeneralizationdimplementationLocationOisAbstractOisLeaf[]
isRoot namespacel] namel] presentation] sourceFlow[] specializa-
tionOstereoTypelsupplierDependencyUtagged Value target Flow[
templateParameter[] visibility

AssociationClass

behaviorOclient Dependency Cconnectionconstrained Element Ccon-
straintOfeaturel]generalizationJimplementationLocationOisAbstract
isActiveisLeaf(] isRoot[d namespaceld namel] owned Element O par-
ticipant powertypeRangel presentation] sourceFlow[] specializa-
tionOstereoTypelsupplierDependencyUtagged Value target Flow[
templateParameter[] visibility

AssociationEnd

aggregationlbehaviorchangeabilityUclientDependency Cconstrained Ele-
mentconstraintCimplementationLocationOisNavigable[Jmultiplic-

ity namespaceld name[] ordering[] presentation[] qualifier (] source-
FlowOspecificationOstereoTypedsupplierDependency Otagged Valuel
targetFlowl targetScopel templateParameterd typel] visibility

Attribute

associationEnd[J behavior changeability client Dependency [ con-
strained ElementslconstraintJimplementationLocationOinitial Value[l
multiplicity Onamespace[JnameownerScopelJowner[presentation]
sourceFlowl stereoTypell supplierDependency tagged Valuel tar-
getFlowl targetScopel] templateParameterd typel visibility
BehavioralFeature

behavior[ client Dependency [ containingElement ] constraint[] im-
plementationLocation isQuery[d namespaceld namel] ownerScopel]
owner[Jparameterpresentation{raisedSignalOsourceFlowOstereo-
TypeUsupplierDependency Otagged ValueOtarget FlowtemplatePa-
rameter[] visibility

Binding

argumentbehaviorUclientDependency Uclient Oconstrained Element [
constraint[JimplementationLocation[dnamespacednamelIpresenta-
tionOsourceFlowstereoTypeUsupplierDependencyUsupplierJtagged-
Valuel targetFlowD templateParameter[] visibility

Class

behaviorOclientDependency Cconstrained ElementconstraintOfea-
turel] generalization[] implementationLocation[] isAbstract isAc-
tive[lisLeaf(] isRootd namespaceld nameld ownedElement partici-
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pant[dpowertypeRangel] presentationlsourceFlow specialization]
stereoTypeldsupplierDependencyUtagged Valuel target Flow[] tem-
plateParameter(] visibility

Classifier

behaviorOclientDependency Oconstrained ElementOconstraintOfea-
tureOgeneralization[implementationLocationOisAbstractOisLeaf[]
isRootOnamespacellnamelownedElementOparticipantCpowertype-
RangeldpresentationlsourceFlowOspecializationUstereoTypeldsup-
plierDependency ] tagged Valuell targetFlow[] templateParameter(]
visibility

Comment

annotatedElement[ behavior[] clientDependency[] constrained Ele-
mentJconstraintdimplementationLocationOnamespaceldnamelIpre-
sentation]sourceFlow[ stereoTypelsupplierDependencytagged-
Valuel targetFlowl templateParameter[] visibility

Component

behaviorOclient Dependency Oconstrained Element [ constraintdde-
ploymentLoctionOfeaturellgeneralizationOdimplementationLocation[]
isAbstractOisLeaf(JisRootOnamespacednamedownedElementOpar-
ticipantOpowertypeRangelpresentationresident OsourceFlow[Jspe-
cializationUstereoTypeUsupplierDependencytagged Value[ltarget-
Flow[ templateParameter[] visibility

Constraint

behaviorObodyclientDependency [constrained Element[constraint[]
implementationLocation[dnamespacellnamelpresentationJsource-
FlowUOstereoTypelsupplierDependency Otagged ValueOtarget Flow
templateParameter[] visibility

DataType

behavior[clientDependency Oconstrained ElementOconstraint Ofea-
tureOgeneralization[implementationLocationOisAbstractOisLeaf]
isRootOnamespacellnamelownedElementOparticipantCpowertype-
RangelpresentationlsourceFlowUspecializationUstereoTypeldsup-
plierDependency ] tagged Valuell targetFlow[] templateParameter(]
visibility

Dependency

behaviorUclientDependency Uclient Oconstrained Element Oconstraint
implementationLocation[dnamespacellnamelpresentationJsource-
FlowUOstereoTypesupplierDependency OsupplierUtagged ValueOtar-
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getFlowl templateParameter visibility

Element

(No Property)

ElementOwnership

isSpecification visibility

ElementResidence

visibility

Feature

behavior clientDependency OconstrainedElementsl] constraint[Jim-
plementationLocation[Onamespace[JnameownerScopeJowner[Jpre-
sentationlsourceFlowstereoTypelsuplierDependency UsupplierDe-
pendencyl tagged Valuel target Flowl templateParameter visibil-
ity

Flow

behaviorOclientDependency Jconstrained Element[Jconstraintim-
plementationLocationdnamespaceldnamelpresentationIsourceFlow[]
stereoTypeldsupplierDependencyUtagged Valuel target Flow[] tem-
plateParameter(] visibility

GeneralizableElement

behavior clientDependencyUconstraint[JgeneralizationJimplemen-
tationLocationOisAbstractOisLeaflJisRoot[dnamespaceldnameJpre-
sentationl] specialization supplierDependency ] templateParame-
ter

Gneralization

behaviorUchildOclientDependency Uconstrained Element Uconstraint [
discriminator[] implementationLocation[] namespacel] name[] par-
entUpowertypelpresentationlsourceFlowOstereoTypeldsupplierDe-
pendencyl tagged Valuel target Flowl templateParameter visibil-
ity

Interface

behaviorOclientDependency Oconstrained ElementOconstraint Ofea-
tureOgeneralization[implementationLocationOisAbstractOisLeaf[]
isRoot[dnamespace[lnameowned Elementparticipant[Jpowertype-
RangelpresentationlsourceFlowUspecializationUstereoTypeldsup-
plierDependency ] tagged Valuell targetFlow[] templateParameter(]
visibility

Method

behaviorObodyclientDependency [constraint[JcontainingElement [
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implementationLocationdisQuery[OnamespacednameJownerScopel]
owner[] parameter[d presentation[] raisedSignal[J sourceFlow[] spec-
ificationd stereoTypeld supplierDependency ] tagged Valuel target-
Flow[ templateParameter[] visibility

ModelElement

behavior clientDependencyCconstrained Element constraint[Jimple-

mentationLocation[dJnamespaceldnamel[lpresentationJsourceFlow[]
stereoTypelsupplierDependencyUtagged Valuel target Flow[] tem-

plateParameter visibility

Namespace

behavior clientDependencyCconstrained Element constraint[Jimple-

mentationLocation[] namespaceld namelJ owned Element[] presenta-

tionOsourceFlowOstereoTypeUsupplierDependency Utagged Valuell
targetFlowl templateParameter[ visibility

Node

behaviorOclientDependency Oconstrained Element[Jconstraint Ofea-
tureOgeneralization[implementationLocationOisAbstractOisLeaf]
isRootOnamespacellnamelownedElementOparticipantCpowertype-
Rangelpresentation[resident[sourceFlowspecializationUstereo-
TypeUsupplierDependency Otagged ValueOtarget FlowtemplatePa-
rameter[] visibility

Operation

behavior clientDependency [concurrencyconstrained Element[con-
straintJimplementationLocationdisAbstractOisLeaflisQueryis-
RootOnamespace[dnameldownerScopelownerparameterJpresen-
tationO raisedSignal( sourceFlow stereoTypelspecificationd sup-
plierDependency] tagged Valuell targetFlow[] templateParameter(]
visibility

Parameter

behaviorUclientDependency[Jconstrained Element [ constraint[] de-
faultValueOimplementationLocationOkind Onamespacednamelpre-
sentationdsourceFlow[ stereoTypelsupplierDependencytagged-
Valuel targetFlow[ templateParameter( type visibility

Permission

behavior{clientDependency [client Cconstrained Element Cconstraint [
implementationLocation[dnamespacellnamelpresentationJsource-
FlowUOstereoTypesupplierDependencyUsupplierUtagged ValueOtar-
getFlowl templateParameter visibility
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*x PresentationElement
behavior clientDependency[] constraint[] implementationLocation[]
namespacellname[lpresentationsupplierDependencytemplatePa-
rameter

* Relationship
behaviorOclientDependency Jconstrained Element[JconstraintJim-
plementationLocation[dnamespaceldnamelpresentationIsourceFlow[]
stereoTypelsupplierDependencyUtagged Valuel target Flow[] tem-
plateParameter(] visibility

* StructuralFeature
behavior{client Dependency Cconstrained Elementsconstraintim-
plementationLocation[Onamespace[JnameownerScopelJowner[Jpre-
sentation]sourceFlow[ stereoTypelsupplierDependencytagged-
Valuel targetFlowl templateParameter[] visibility

x TemplateParameter
defaultElement

x Usage
behaviorOclientDependency [client Cconstrained Element Cconstraint [
implementationLocation[dnamespaceldnamelpresentationJsource-
FlowUOstereoTypesupplierDependency UsupplierJtagged ValueOtar-
getFlowl templateParameter visibility

— Extension Mechanisms

x Constraint
behavior bodylclientDependencyOconstrained Element constraint[]
implementationLocation[dnamespaceldlnamellpresentationJsuppli-
erDependencyl] templateParameter

x Stereotype
baseClass[d behavior[ clientDependency [ constraint[] extended Ele-
ment generalization[ icon implementationLocationisAbstract]
isLeaflJisRootOnamespace[JnameOpresentationOrequired TagOspe-
cializationOstereotypeConstraint[supplierDependency OtemplatePa-
rameter

x TaggedValue
modelElement [ stereotypel tagl] value

e Behavioral Elements Package

— Common Behavior Package
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Action

actual ArgumentObehaviorOclient Dependency Oconstrained Element
constraintUgeneralizationJimplementationLocationOimported Ele-
mentisAbstractOisAsynchronousOisLeaf(JisRootOnamespace[dnamel]
ownedElement[Jpresentation{recurrencellscriptOsourceFlowspe-
cializationUstereoTypeUsupplierDependencytagged Valuelltarget-
FlowO target[] templateParameter[] visibility

ActionSequence

actiondactual ArgumentbehaviorOclient Dependency Oconstrained Ele-
ment constraintlgeneralizationJimplementationLocationimport-
edElement O isAbstract] isAsynchronousl isLeaf(] isRoot[] names-
pace[dnamelJownedElement[JpresentationUrecurrencelJscriptsource-
FlowUspecializationUOstereoTypelsupplierDependency Otagged Valuell
targetFlowl targetl templateParameter(] visibility

Argument
valuell

AttributeLink

attribute[lbehaviorUclientDependency UconstrainingFlement Hcon-
straintimplementationLocation[dnamespace[dnamellpresentationl]
sourceFlowl stereoTypell supplierDependency tagged Valuel tar-
getFlowl templateParameterd value visibility

CallAction

actual ArgumentObehaviorOclientDependency Oconstrained Element
constraint[JgeneralizationimplementationLocationimportedEle-
mentisAbstractOisAsynchronousOisLeaflJisRootOnamespace[dnamel]
operationlownedElementOpresentationlrecurrencelJscriptsource-
FlowUspecializationUOstereoTypelsupplierDependency Otagged Valuell
targetFlowl targetl templateParameter[] visibility
ComponentInstance

behaviorclassifier(clientDependency Oconstraintdimplementation-
LocationOlinkEnd Onamespace[dnamepresentationresident Oslot [
supplierDependency[] templateParameter[]

CreateAction

actual ArgumentObehaviorOclientDependency Oconstrained Element
constraint[JgeneralizationimplementationLocationimportedEle-
mentOinstantiationJisAbstractdisAsynchronous[disLeafJ isRoot[]
namespacellnamelJownedElementOpresentationrecurrencedscript[]
sourceFlowOspecializationUstereoTypelsupplierDependency Otagged-
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Valuell targetFlowl targetl] templateParameter[] visibility

DestroyAction

actual ArgumentObehaviorOclient Dependency Oconstrained Element
constraintUgeneralizationJimplementationLocationOimported Ele-
mentisAbstractOisAsynchronousOisLeaf(JisRootOnamespace[dJnamel]
ownedElement[Jpresentation{recurrenceldscriptOsourceFlowspe-
cializationUstereoTypeUsupplierDependencytagged Valuelltarget-
FlowO target[] templateParameter[] visibility

DataValue

behavior[classifier(clientDependency Oconstraintdimplementation-
LocationlinkEndOnamespacelnamel] presentationUslotOsuppli-
erDependencyl] templateParameter[]

Exception

behaviorOclient Dependency Cconstrained Element[Cconstraint[con-
text OfeaturelgeneralizationOimplementationLocationOisAbstract[]
isLeaflJisRoot[Onamespace[JnameownedElementOparticipantdpow-
ertypeRangellpresentationreceptionUsourceFlowspecialization
stereoTypelsupplierDependencyUtagged Valuel target Flow[] tem-
plateParameter(] visibility

Instance

behaviorclassifier(clientDependency Oconstraintdimplementation-
LocationlinkEndOnamespacelname] presentationUslotOsuppli-
erDependencyl templateParameter(]

Link

associationIbehaviorUclient Dependency [connectiolconstrainingEle-
mentOconstraintimplementationLocationOnamespace[dnamelpre-
sentation]sourceFlow[ stereoTypelsupplierDependency ] tagged-
Valuel targetFlowl templateParameter visibility

LinkEnd

associationEnd0behaviorclientDependency OconstrainingElement [
constraint[JimplementationLocationinstance[Jnamespaceldnamel]
presentation{qualifier ValueOsourceFlowOstereo TypelsupplierDe-
pendencytagged Valuel target Flow[] templateParameter visibility
LinkObject

association[JbehaviorOclassifierOclient Dependency OconnectioJcon-
strainingElement constraintlJ implementationLocationO linkEnd
namespacellname[presentationslotJsourceFlowstereoTypellsup-
plierDependency ] tagged Valuell targetFlow[ templateParameter(]
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visibility

Nodelnstance

behaviorclassifier(clientDependency Oconstraintdimplementation-
LocationOlinkEndOnamespace[dnamepresentationresident Oslot [
supplierDependency ] templateParameter]

Object

behavior{classifier(clientDependency Oconstraintdimplementation-
LocationlinkEndOnamespacelnamel] presentationslotOsuppli-
erDependencyl] templateParameter[]

Reception

behavior{clientDependency CconstraintJimplementationLocation[
isAbstract isLeafd isQuery isRoot[] namespacel] namel] owner-

ScopelownerOparameterdpresentation[signaldspecificationOsup-
plierDependency [ templateParameter[] visibility

ReturnAction

actual ArgumentObehaviorOclientDependency Oconstrained Element
constraintUgeneralizationimplementationLocationOimported Ele-
mentisAbstractOisAsynchronousOisLeaf(JisRootOnamespace[dJnamel]
ownedElement[Jpresentation{recurrenceldscriptOsourceFlowspe-
cializationUstereoTypeUsupplierDependencytagged Valuelltarget-
FlowO target[] templateParameter[] visibility

SendAction

actual ArgumentObehaviorOclientDependency Oconstrained Element
constraintUgeneralizationJimplementationLocationOimported Ele-
mentisAbstractOisAsynchronousOisLeaflJisRootOnamespace[dnamel]
ownedElement presentation[] recurrencel] script[J signallJ source-
FlowUspecializationUOstereoTypelsupplierDependency Otagged Valuell
targetFlowl target[] templateParameter[] visibility

Signal

behaviorUclientDependency constrained Element Oconstraintcon-
text OfeaturelgeneralizationOimplementationLocationOisAbstract[]
isLeafJisRootOnamespacednamedownedElement Oparticipant Opow-
ertypeRangellpresentationreceptionUsourceFlowspecialization
stereoTypeldsupplierDependencyUtagged Valuel target Flow[] tem-
plateParameter visibility

Stimulus
argumentbehavior{clientDependency communicationLinkOcon-
strainingElement Oconstraint[Jdispatch ActionOimplementationLo-
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cationJnamespaceldnamel presentationreceiver Usendersource-
FlowUOstereoTypelsupplierDependency Otagged ValueOtarget Flow[
templateParameter visibility

x TerminateAction
actual ArgumentObehaviorOclientDependency Oconstrained Element
constraint[JgeneralizationimplementationLocationimportedEle-
mentisAbstractOisAsynchronousOisLeaf(JisRootOnamespace[dnamel]
ownedElement[Jpresentation{recurrenceldscriptOsourceFlowspe-
cializationUstereoTypeUsupplierDependencytagged Valuelltarget-
FlowO target[] templateParameter[] visibility

* Uninterpreted Action
actual ArgumentObehaviorOclientDependency COconstrained Element
constraint[JgeneralizationJimplementationLocationimportedEle-
mentisAbstractOisAsynchronousOisLeaflJisRootOnamespace[dnamel]
ownedElement[Jpresentation{recurrenceldscriptOsourceFlowspe-
cializationUstereoTypeUsupplierDependencytagged Valuelltarget-
FlowO target[] templateParameter[] visibility

— Collaborations Package

x AssociationEndRole
aggregationavailableQualifier(Obase[Obehavior[Jchangeability Oclient-
DependencycollaborationMultiplicity OconnectionOconstrained Ele-
ment constraint[] generalization implementationLocationdisAb-
stractOisLeafisNavigable[isRootOmultiplicity Onamespace[dJname[]
orderingOpresentationqualifierJsourceFlowspecializationOspec-
ificationd stereoTypeld supplierDependency ] tagged Valuel target-
Flow[ targetScopel templateParameterd typel visibility

x AssociationRole
basel] behavior[] clientDependency ] connectionl] constraintl gen-
eralization implementationLocation isAbstract] isLeaf(] isRoot
multiplicity OnamespaceldnamelpresentationJspecialization Jsup-
plierDependency [ templateParameter

x ClassifierRole
availableContentsOavailableFeatureObase[dbehaviorOclient Depen-
dencyUconstrained ElementOconstraintOfeaturelJgeneralizationJim-
plementationLocationOdisAbstractJisLeafJisRootdmultiplicity Onames-
pacel] namel] ownedElement [ participant[J powertypeRangel pre-
sentationsourceFlowspecializationOstereo TypesupplierDepen-
dencyl] tagged Valuel targetFlow[] templateParameter visibility
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x Collaboration
behaviorUclientDependency constrained Element OconstraintOgen-
eralizationdimplementationLocationOinteractiondisAbstractOisLeaf[]
isRoot[J namespacel] namel] ownedElement presentation] repre-
sentedClassifierdrepresented OperationOsourceFlowOspecialization [
stereoTypelsupplierDependencyUtagged Valuel target Flow[] tem-
plateParameter(] visibility

* Interaction
behaviorOclient Dependency Cconstrained Element[CJconstraint[con-
textl implementationLocation[] message namespacel] namel] pre-
sentationJsourceFlow[ stereoTypelsupplierDependencytagged-
Valuel targetFlowl templateParameter[] visibility

x Message
actionOactivator(behaviorclientDependency OcommunicationCon-
nectionJconstrainedElement constraint[JimplementationLocation[]
interaction[Jnamespacellnamellpredecessorpresentation{receiver[]
sendersourceFlowOstereoTypelsupplierDependency Utagged Valuell
targetFlowl templateParameter visibility

— Use Cases Package

x Actor
behaviorOclientDependency Oconstrained Element Oconstraint[COfea-
turedgeneralizationdimplementationLocationOisAbstractOdisLeaf(]
isRootOnamespacellnamelownedElementOparticipantCpowertype-
RangeldpresentationlsourceFlowUspecializationUstereoTypeldsup-
plierDependency tagged ValueOtarget FlowtemplateParameter vis-
ibility

*x Extend
basel behavior[] clientDependency [ condition[ constraint[] exten-
sionPoint[extensionJimplementationLocation[Jnamespacednamel]
presentationl[] supplierDependencyl] templateParameter

* ExtensionPoint
behaviorOclientDependency Jconstrained ElementJconstraintdim-
plementationLocationlocationdnamespaceldnamel]presentationl]
sourceFlowl stereoTypell supplierDependency tagged Valuel tar-
getFlowl templateParameter visibility

x Include
additionObasedbehavior[client Dependency constrained Element
constraint[Jconstraint[JimplementationLocationnamespace[Jname[]
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presentationUsourceFlowUstereoTypelsupplierDependency Otagged-
Valuel targetFlowl templateParameter visibility

UseCase

behaviorOclient Dependency constrainedElement [ constraint ex-
tendOextensionPoint[JfeatureldgeneralizationJimplementationLo-
cationOincludedisAbstractOisLeaflJisRootO0namespaceldnameownedEle-
mentOparticipantOpowertypeRangeUpresentationsourceFlow[dspe-
cializationUstereoTypeUsupplierDependencytagged Valuelltarget-
Flow[ templateParameter visibility

UseCaselnstance

behavior{classifier(clientDependency Oconstraintdimplementation-
LocationlinkEndOnamespacelname] presentationslotOsuppli-
erDependencyl] templateParameter[]

— State Machines Package

*

CallEvent

behaviorUclientDependency Uconstrained Element Oconstraint[Jim-
plementationLocation[J namespacel] namel] operation parameter(]
presentationUsourceFlowOstereoTypelsupplierDependency Otagged-
Valuel targetFlowl templateParameter[] visibility

ChangeEvent

behaviorchangeExpressionlclient Dependency Oconstrained Element
constraint[JimplementationLocation[lnamespacell namel] parame-
ter presentation] sourceFlowl stereoTypell supplierDependency
taggedValuell targetFlow[ templateParameter[] visibility
CompositeState

behavior{client Dependency Cconstrained Element[CJconstraint[con-
tainer[] containerd deferrableEvent [ doActivityd entry exit[] im-
plementationLocationOincomingUinternal TransitiondisConcurrent ]
isRegiondnamespacednameloutgoingl] presentationJsourceFlow[]
stereoTypelsubvertexUsupplierDependency[tagged ValueOtarget-
FlowO templateParameter[] visibility

Event

behaviorOclientDependency Jconstrained Element[Jconstraintim-
plementationLocationJnamespace[JnamelJparameterJpresentation]
sourceFlowl stereoTypell supplierDependency tagged Valuel tar-
getFlowl templateParameter visibility

FinalState

behaviorOclient Dependency Cconstrained Element[Cconstraint[con-
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tainer(deferrableEvent JdoActivity Oentrydexit Jimplementation-
Location[] incoming[] internal Transition[] namespacel] namel] out-
goingllpresentationsourceFlowUstereoTypelsupplierDependency[]
taggedValuell targetFlow[ templateParameter[] visibility

Guard

behaviorUclientDependency[Jconstrained Element[J constraint[J ex-
pressionl] implementationLocationJ namespacel] namel[] presenta-
tionOsourceFlowUstereoTypeUOsupplierDependency Utagged Valuell
targetFlowl templateParameter[] visibility

PseudoState

behavior{client Dependency Cconstrained Element[Cconstraint[Jcon-
tainerJimplementationLocationOincoming[Jkind Onamespace[Jname[]
outgoingl] presentation] sourceFlow[] stereoTypel] supplierDepen-
dencyl] tagged Valuel targetFlow[] templateParameter visibility

SignalEvent

behaviorOclientDependency Jconstrained Element[JconstraintJim-
plementationLocationJnamespace[JnamelJparameterJpresentation]
signalUsourceFlowOstereoTypelsupplierDependency Otagged Valuell
targetFlowl templateParameter[] visibility

SimpleState

behaviorUclientDependency constrained Element Oconstraintdcon-
tainerddeferrableEvent OdoActivity Oentrydexit Jimplementation-
Location[] incoming[] internal Transition[] namespacel] namel] out-
goingllpresentationUsourceFlowUstereoTypelsupplierDependency[]
taggedValuell targetFlow[ templateParameter[] visibility

State

behavior{client Dependency Cconstrained Element[Cconstraint[con-
tainerddeferrableEvent OdoActivity Oentrydexit Jimplementation-
Location[] incoming[] internal Transition[] namespacel] namel out-
goingllpresentationsourceFlowOstereoTypelsupplierDependency[]
taggedValuell targetFlow[ templateParameter[] visibility
StateMachine

behavior{client Dependency Cconstrained Element[Cconstraint[con-
text[d] implementationLocationl] namespacel] name[] presentation[]
sourceFlowl stereoTypell supplierDependency tagged Valuel tar-
getFlowl templateParameterd top transition visibility
StateVertex

behaviorOclient Dependency Cconstrained Element[Cconstraint[con-
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tainerimplementationLocationincoming[InamespaceldJnamelJout-
goingllpresentationsourceFlowUstereoTypelsupplierDependency[]
taggedValuell targetFlow[ templateParameter[] visibility

x StubState
behaviorUclientDependency constrained Element Oconstraintdcon-
tainerimplementationLocationincoming[InamespaceldJnamelJout-
going[presentationreferenceStatedsourceFlowOstereoTypelsup-
plierDependency ] tagged Valuell targetFlow[] templateParameter(]
visibility

* SubmachineState
behaviorOclient Dependency Cconstrained Element[Cconstraint[con-
tainerdeferrableEvent dOdoActivity Oentrydexit Jimplementation-
Location[ incoming[ internal Transition[] isConcurrent isRegion[]
namespaceldnameloutgoinglpresentationUsourceFlowstereoTypell
submachineOsubvertexsupplierDependencytagged ValueOtarget-
FlowO templateParameter[] visibility

x SynchState
behaviordboundUclientDependency [constrained Element dconstraint[]
containerimplementationLocationUincomingnamespacedname[]
outgoingl] presentation] sourceFlow[] stereoTypell supplierDepen-
dencyl] tagged Valuel targetFlow[] templateParameter visibility

* TimeEvent
behaviorOclientDependency Jconstrained ElementJconstraintdim-
plementationLocationdnamespacellnamelJparameterpresentationl]
sourceFlowl stereoTypell supplierDependency tagged Valuel tar-
getFlowl templateParameter visibility when

x Transition
behavior clientDependency [ constrained Element [ constraint [ ef-
fectOguardd implementationLocation[dnamespaceld namel] presen-
tationOsourceFlowsourceUstereoTypelsupplierDependency Otagged-
Valuel targetFlow[] targetl] templateParameter trigger visibility

— Activity Graphs Package

x ActivityGraph
behaviorUclientDependency constrained Element Oconstraintdcon-
textJimplementationLocation[Onamespaceldnamellpartition[] pre-
sentationJsourceFlow[ stereoTypelsupplierDependency [ tagged-
Valuel target Flow[] templateParameter] topl transition visibility

* ActionState
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behaviorOclient Dependency Cconstrained Element[Cconstraint[con-
tainer(JdeferrableEvent OdoActivityOdynamicArgumentsOddynam-

icMultiplicity OentryOexit OimplementationLocationJincoming[Jin-
ternal TransitionJ isDynamicl] namespacell namel] outgoing[] pre-

sentation]sourceFlow[ stereoTypelsupplierDependency [ tagged-

Valuel targetFlowl templateParameter[] visibility

CallState

behavior{client Dependency Cconstrained Element[Cconstraint[Jcon-
tainer(JdeferrableEvent OdoActivityDdynamicArgumentsOddynam-

icMultiplicity OentryOexit OimplementationLocationJincoming[Jin-
ternal Transition] isDynamicl] namespacel] namel] outgoing[] pre-

sentationJsourceFlow[stereoTypelsupplierDependencytagged-

Valuel targetFlowD templateParameter[] visibility

ClassifierInState

behaviorOclientDependency Cconstrained Element[Jconstraint Ofea-
tureOgeneralizationOimplementationLocationOinStatedisAbstract[]
isLeaflJisRootOnamespace[JnameownedElementOparticipantOpow-
ertypeRangellpresentationsourceFlowJspecializationUstereoTypell
supplierDependency ] tagged Valuel target Flow[] templateParame-
ter type visibility

ObjectFlowState

behaviorUclientDependency Uconstrained Element Oconstraintdcon-
tainerddeferrableEvent JdoActivity Oentrydexit Jimplementation-
LocationOdincomingOinternal TransitionJisSynch[Onamespacedname[]
outgoingl] presentation] sourceFlow[] stereoTypell supplierDepen-
dencyl] tagged Valuel target Flow[] templateParameter visibility
Partition

behaviorUclientDependency constrained Element Oconstraintdcon-
tentsl implementationLocation[dnamespacel] namel presentation[]
sourceFlowUstereotypelsupplierDependencyUtagged ValueOtarget-
Flow[ templateParameter[] visibility

SubactivityState

behavior{client Dependency Cconstrained Element[constraint[con-
tainer(JdeferrableEvent OdoActivityDdynamicArgumentsOddynam-

icMultiplicity OentryOexit OimplementationLocationJincoming[Jin-
ternal TransitionOisConcurrentdisDynamicOisRegion[Onamespacel]
name[] outgoing[] presentationl] sourceFlowl stereoTypel] subma-

chineJsubvertexUsupplierDependencytagged Valuel target Flow[]
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templateParameter[] visibility
e General Mechanisms Package

— Model Management Package

* Model
behavior client Dependency Uconstrained Element constraint[Jgen-
eralizationdimplementationLocationdimportedElement DisAbstractd
isLeafl] isRoot[] namespace nameld ownedElement presentation]
sourceFlowUspecializationUstereoTypelsupplierDependency Otagged-
Valuel targetFlowD templateParameter[] visibility

x Package
behavior client Dependency Uconstrained Element constraint[Jgen-
eralizationdimplementationLocationdimportedElement DisAbstractd
isLeafl] isRoot[] namespace namel] ownedElement presentation]
sourceFlowUspecializationUstereoTypelsupplierDependency Otagged-
Valuel targetFlowl templateParameter[] visibility

* Subsystem
behaviorOclientDependency Oconstrained ElementJconstraint Ofea-
tureld generalizationJ implementationLocation imported Element ]
isAbstractisInstantiabledisLeaflJisRootOnamespace[dnamelJownedEle-
mentOparticipantOpowertypeRangeUpresentationsourceFlow[dspe-
cializationUstereoTypeUsupplierDependencytagged Valuelltarget-
Flow[ templateParameter[] visibility
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OO00O00oobDoooocLbOoooooonooooSQrLbObobobooonbobod 6100
O000D00D00O0bDOo0ObD SQLOObObOD0o0oooDoobOoboooonD SQL
O0O000O 2000 SQuOOODbOOoOobDooobooocLooooboooooooDo
gobbogbooguuoobgbbobuoobobobouobooobuooobboon
gogbouogbboobobbbobdooooboboooooooouoobognon
OO0O00OO00Db000obOoogoooo SQroooboobbooboooboooooo
o000 SQLUODODOO0O0O0ODDOO0O00ODOODOO “False’0000OD0OO
OOo0OoO0oDOOo0oooOoSQLuoooboooooboooooooobboooobooo
OOOCLOD SQLOUObOOobooOOobobOobOooobbobobooboobooooo
gogd

—— oOCL#f#s — ——  SsQL#Es ——

BABEHETS
f7 SQLYTY—
oCL= Mapping
\,ﬁ [ TEAEHEHETS }
sQLyTy—

O 6.1: OCLOOO SQLOODOOOoDOObOOoooboOo

6.1 U0O0OOoOOogon

OO00O00DOobOoooooCLuoboboobonoonDDO“True”d “False” OO O
OoOOO0O0OOUMLODODODODODOOOCLOOOUMLOODODDODODODDOO
gbhobogbbogoboobogan

ODOO0DOOO00O00O000goooooobooooocLoooooooon
“‘True” OO O0O0OO0OOOO0OOCLODO SQLOOOODOOOODODOSQLOOOO
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O0O000ob0O Expression 00000000000 “True” 00 000OOO
OO0obO0ObOO00bOobooOog “False000000OO00O0OOO0O
OO0D0OSQLODDDODOO0ODODODOOOOD “True”d 00 0O O “False” O SQL
OO00o0oooobooogoobobooobooooooSQrLobooobooobooo
O00000000000000O0CLO “True”0000 “False” 0000000
gobobgbgooobboboobobobobo
Oooooobooboobbooobbobono “Tme" 00000 O0b0OoOg
OO0 “Trwe” D0 0000O0OO0OO0DOOO0OOOalse”00000O0O0OOOOO
“False’ D00 O0O0OOOOODOOOOO
ODOO00O0DO0O0OOSQLOOobooooooooog

[ select [ Condition Expression ] as Boolean ]

select OO “[ Condition Expression ]” 0 0 0O“True”’000 OO O “False”
O00000D0O00D0SQLUOOO0UO0OO0D“[ Condition Expression 17000
000000000 00DOOOO00DOO0Oo0oOOoOOoOoOoOUoDODoOOoOoDOo
000000000 O0000oO0bOO00oO00oooOgoooooooooooo
ODO0O0O00D00O00s Boolean” O OOOODOOOODOODOOOOOOOO
OO0 “Boolean” OO DOOODOODODOODOOODODODOOODOODOODODODO
00000000000000000000

OO0 SQLOODOODODOO6200000D0000D0O0OO

Boolean Boolean

true False

EHANEDES FHArBOGE

0 6200000000000

OO0 O“[ inconsistent element output subquery 1”0 00000000
O00000b0oooboboogOobOod“l inconsistent element output subquery
700000000000 00000O00O0O00DODOOOO0DODOOOODOObOOoOg
00000000000 00O00DODO0bOO0b0o0o0o0o0oboooboooooog
O00000000DO00000000O00OODOO0O00DoooooDbOOoOooOo“r
inconsistent element output subquery "0 00000000 O0OOOOONO
“True” 00000000 D0ODOOOO0O0OOODOODODOOOalse” 00000
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OO0O0SQLOobOOoobOoboobobobbooooo

select not exists [ inconsistent element output subquery ]
as Boolean

6.2 U0OUOOOUOOOOON

00000000000 0000 SQuuoooooboooooooobooog
O00D000000 SQLOOODOODODODO0ODOO00DbO0oooo0ooooooon
O0O0DO“[ inconsistency element output subquery 17000000000
goodobobbogoobuoobouobuoobooouboouoooo
O0000000D0O000OCLOO SQLODODDOOOOooOoDOOoooooooon
gooogoobooooboobbooboobon

0000000000000 SQLODO0O000bOooobOooooboooOoon

select [ Table Name ] .name from [ Table Name ]
where [ Table Name ] .name
not in [ consistent element output subquery ]

“[ Table Name ]"0 000000 DOO0O0O0ODOO0OOOOOODOOOOOO
oooCLOb0OdbOOoooobooooooobooooooboooooboog

context [ Model Element ] inv:
[ OCL Expression ]

“[ Model Element 1”00 0OCLOODOODOOOOOOOCLOOODODODOO
00000000000 00000SQLOOOO0 “ Table Name |” 00 O OCL
O0000000000 “[ Model Element 170000000000 SQLODO
OO0 3000 “[ Table Name 170000 0O0O0OOOOOOOODOO

“where” OO0 “notin” 000000 O00O0O0OO0OO0O “m"O0000O0O0OO
googood

69



O60 OCLODO SQLODOO

[ A in (C, D, ... ) ]

A0DODODOOODOOOOODOOOODOOODO+C,D,.” 000000004 “True”
O0000000000D000D00D000 “Nul’O0000D00O0O0 “Unknown” 0O
O00000O0“Annotin (C,D,...)"00“A”00000000COOOOOOO
“True” 000 0“A”000000000DO0O0DOOO0O “False”0000
0000 “[ sonsistent element output subquery 170000000000
0000000000000 00o0oooobobbOobObObOoOoooDoODOO
00 “[ Table Name ].name not in [ consistent element output subquery
1700000000DO000O00D0DOOO0O0O000 “[ Table Name ].name” 000
O00000%alse” 000000000000 OODOOOODOODOO0O “[ Table
Name ].name” 0 0 0O0O0ODOO0OO “True”0 000

0000000000 SQLOOOOO00000O0O0OO0O0OoOg “ Table
Name |name” OO0 00000000000 COOOCOOOOOOOOOOOOO
oCfLO0D0000D0000DDODO0ODDOOODO0O0DDOD0O0OO0nDOnO “L consistent
element output subquery 1”000 00000000 0O0OOOOOOOOOO0O
O0000000000D0O00000000D0DOD000000000¢L consistent
element output subquery 1”000 0O00O0O0O0O0OO

select [ Table Name ] .name
from [ Table Name List ]
where [ Condition Expression ]

“[ Table Name 1700000000000 OCLO ContextD OO OO OO O
OO0D0O0O000“[ Table Name List 1700000 “where” UOOUODOOODO
O000000000000D0O0000D00000000D0 “where” D000 SQL
gogobouooogogobood

6.3 UbLboooboood

oCLOO0DO0O0DDDOOOSQLOODbDOObOoboboOobDOoboboOoDOocCL
guoogboobooogz2booboogboboboonbn

gbobogbobogoooooooboboobbouobgboguooboon
oCLO0bO00b000obobooobooooboobooocLobooooooo
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gobogogboobgooon

namel] attributes[] associationEnds[] operationsl] supertypesl
allSupertypesUallInstances oclTypel] oc1IsKind0f () O

0clIsType0f () 0 oclAsType() OevaluationTypedabs[ floordmaxdmin[]
divl modl] sizel] concatl] toUpperl toLower[] substring

D000 “name” 0000000 O0OOOODOODOODOOOCLOOOODOOODO
godbooobgbobboobobouobbuobboboooobooboobooon
oCLOOD0DDOODOOODODODO “OMG Unified Modeling Language Specification”
[1]0 “Object Constraint Language Specification” 0 0000000000

ooooCLOO0OonooooDbobobOoObO0o0o0o0oooooboooooog
gobboobootoobbobuooboboobooooo

[ Model Element ].[ Property 1 ].[ Property 2 ].
.[ Property N ]

obooooN0OObOOobOooboooooboboboogoobobooN—-1000
ooobobooobooobooNObObOobDOoboobooobooob oo
ooooo NOOOODbOoobooobobooboboooooN-—-1000
obooooobooonNODbbbOobOoOooooooobobooboN>100
OO0 Model Element ]"000O0O0O0O0O0OOODOODOOOOOOOOOOOOO
OO0O000 “f property N 170000000000 OCLOOODOOOOODOO
gboboogooobobobgd

oCfLOb000dOobObObOOobbOO0obOOO0DbOU0U0DUbDOobDbDOobOUOoOUoobooog
ODOo0OO00O0oDOOoSQLObObOODbOOobObOO00oooobouoobooobog oCcLd
OOooboobobooo SQuOoooboooboobooboboooobobouooobooobooo
gbooooggd

guogbbodbguogoobbboobououobobobbobbooba
gobogdagd

[ [ Model Element ].[ Property ] ]
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ooooooooboobouMLbObObOOoooobobobooooooooon
OO0OO00D00O “[ Model Element 1”0 0000000 OCOOOODOOOOOO
“[ Property 17000000 OO0OOODOOOOO

S4

do/ Adiv 6

et 4 e 5/at 2

S

S2
et 1 et 2 > et 3
o —— .
si do/ Adiv 1 S3
do/ Adiv 2
-
et 8/at 1 a6
et 7

U063 0000b00goodg

goboooooobbgoobogbboooboobbooobe3tdbnoonbd
Oooboooboboobooobooob boOOobbooooooooooo
oooCLOObobDbDbOOoOoDOooboon

[ State.doActivity ]

063000000000 “State’D00O0DODODOODO 610000 OO0
O0000O0 DO000O00DbooObO0o0b00 ooboDboOg “state’ 0000 6.10
gobogbobbobboobobbbooooobbobobbobboooog
goobooobobobbbooobbbooooouoouooboooboboboon
gbodgogouoboboboooooobbooood

0000 “State” O “doActivity” DO ODOO0DOO SQLODOOOOOODO

[ select doActivity from State ]
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O 6.1: State D OO O

name | doActivity | entry exit

s_1

s_2 activ_1

s_2 activ_2

s_3

s 4 activ_6

) activ_b activ_3 | activ 4
s_6

O 6.2: doActivity D OO0 O0O0O00OD0OO0ODODOODO

doActivity
activ_1

activ_2

activ_b

activ_6

N=100000000000000bDOo oCcLbobo sQuubooooobooo
OO00O00O0oboooo sQubOooooobobe3bbboOoboboboboOO

OO00O0OCLODO “State.doActivity”’0 00000 0O0O0OOODOOOODOO
O O activ_1U activ20 activ.sO activ6 0 400 DoO OO OO D OOOOOOOO

gooobubgbbooobbbboogbogboon

OO0bOdb0e400D00O0DDODODODOODODO “Message” DO OO DOOODOOO
OO0 “Classifier” D00 O00O0O0O0OCLODOOODOOOODODDOO

[ Message.sender.base ]

O06500000000000000000000 “[Model Element]” 00O
“Message” U U ODOODODODODOODO “Message” OO OOOOOOMO “Message”
ooogobe3bnbbObOe300OOMIDM2OMIOMAOMOOODOOOOO
ooooooo

O00D0000 “sender” 0000000 “cr_1?, “cr2”, “er 3”0 300000
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classifier?

0 6.4: MessageD O ODODOODODODODO classifier 0 0O O

a b c
T T T
o | |
| |
M1 L I
|
M2 M
i
|
|
- 7 M3
T
|
i M4
i
M5 |
|
LJ I
| |
T I

U e6s5 00oguggg

0000000000000 o0oOo0o00o0oo0oO00obDoO0obObDOooOoOooao
O000000 5.110 CollaborationsO OO OO OOOOOOOODOOO

00 5.110 CollaborationsD OO0 OO0 O0OO0O00O0OOOO “Message”d “sender”
0000000000 ClassifierRole”00000O0O0O0O0O0O0OOOOOOO 6.3
O “Message” OO0 OO “sender” D0 00O0DOOODOOOODO “ClassifierRole” O
00000000 “ClassifierRole” OO0 OO0O0O0OO0OO “cr1”70 “cr2”0 “cr_3”
00000000 “bpase”0 00000 0O DO “ClassifierRole” 000000 6.4 0
oo

“ClassifierRole” 0 O OO0OO0O0O0O “base” 0 00 5.11 00000000 “Clas-
sifier 0000000000 O0DO0O0O00ODOO 6.40 “ClassifierRole” 000 OO
“‘base” 00D DOOODO“Classifier 0000000 O0O0OO0OO0ODOODODOO 6.40
“ClassifierRole” 000 00000000 “cr1”70 “cr 2”0 “cr3” 0 “base” O OO
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0 6.3: Message 0 OO O

name | sender | receiver
M1 cr_1 cr_2
M2 cr_2 cr 3
M3 cr_3 cr_l
M4 cr_3 cr_2
M5 cr_l cr_2

0 6.4: ClassifierRole O 00O O

name | base
cr.l | cls.a
cr2 | cls_b
cr.3 | clsc
crd | clsd
cr.b | clsee
cr6 | clsf
cr 7 | cls_g

OO00O0000O “lsa’0 “clsb’O “elsc”’ 00 000OOOOO0O
000000 “lsca”0 “clscb”’0 “clsc” 0 3000000000000 SQLOO
O0o0ogooooooog

select ClassifierRole.base
from Message, ClassifierRole
where Message.sender = ClassifierRole.name

Oo0oO0obOO00b0oboooobboobbbOo0ooDo0oonod“wherer OO
O0ood “and”O000O0ODOO0ODO

I0)
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goooo
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godboboubuoogboobbobobooboooboobbobooo
gobooubobdoobobobboobboobuobobbooboobooa
gooboguobobobboobboboooon

0710000000000 SC.lobor2000bobobobooboOo sc2uors
OO00O0DO0O SEQ1000000D0O00 “ 1700000 “ls.1”700000
Ooodgd“2ddbdd “els2700dboooboooon

msg_11/msg_2
msgl10 msg_9
msg_12 msg_13/msg_1

O 71000000 “% 10000000000 SC1

O0O0oO0DoboO0b0O0Ob0O*Transition” D00 0O 0OO0O0OO0OOOOOOOOOOO
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g7d Doogoobodgod

msg_5

mag_6/ msg_2

O 72000000 “%20000000000 SC22

L |
|
msg_2 L

msg_1

]— — 1

msg_3

msg_4

073000000 SEQ-1

0000000 740 SC_10 “Transition” 0O 00 7.40 SC20 “Transition” [
O0oooooooooo

0000 v100 7200 730000000000 0000O0OO00O0O0O0O0O
000000000000 000o0o0O0ooobDOo0o0oOoOobooboOoOoon g
“Message” OO0 ODOOO0DODOO 7.20 “ClassifierRole” 0000000000 7.3
O “Classiier” 0000000000 740 “StateMachine” OO0 OO0O0O0OOO
7.50 “Transition” D OO O0O00O0O0OO0O

0000000000000 D0O00O0 “000b00b0000onooooon
0000000000000 bo0o0oo0boo0o0ooOoobOooDooboOooOoOon
0000000000 oCcLO0boboobDOoboonooOooOoon
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0 7.1: “Message” D OO O00O0O0O

g7d Doogoobodgod

name | sender | receiver
msg_1 | cr_1 cr2
msg-2 | cr_1 cr2
msg 3 | cr2 cr_l
msg-4 | cr_1 cr2

O 7.2: “ClassifierRole” OO0 O O OOO

name | base
cr_l | cls_1
cr2 | cls2

O 7.3: “Classifier” OO0 O O00O0O

name | behavior
cls_1 sc_1
cls_2 sc_2

78



O 7.4: “StateMachine” O OO OO0ODO

g7d Doogoobodgod

name | context | transition
sc_1 cls_1 tr_1
sc_1 cls_1 tr_2
sc_1 cls_1 tr_3
sc_1 cls_1 tr4
sc_1 cls_1 tr_b
sc_2 cls 2 tr_6
sc_2 cls 2 tr_7
sc_2 cls 2 tr8
sc_2 cls 2 tr_9
sc_2 cls 2 tr_10
sc_2 cls 2 tr 11
sc_2 cls 2 tr_12
0 7.5: “Transition” OO0 O OO0
name | effect | source | target | trigger
tr.1 | msg2 s_1 s_2 msg_11
tr 2 s 2 s_3 msg_10
tr_3 s-3 s 4 | msg_12
tr4 | msg_1 s4 s-3 | msg_13
tr-5 s-3 S_H msg_9
tr6 s_1 s_2 msg_1
tr 7 s_2 s_3 msg_2
tr8 s 4 s_3 msg_H
tr9 | msg2 s 4 s_6 msg_6
tr_10 s_2 s4 msg_7
tr.11 | msg 9 s4 s_7 msg_8
tr_ 12 s 4 s_b msg_3
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g7d Doogoobodgod

tr 2 tr 5

tr 3 tr 4

0 74: SC_100 “Transition” O

context Message inv:
self.receiver.base.behavior.transition.trigger

-> exists( e | e.name = self.name ))

OO0 OCLOO SQLObOOobOoobobouobobooboboobbobooboboo
OO00O0oOoo0o sSsQuuoooooooo
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g7d Doogoobodgod

tr 6

O 7.5: SC200 “Transition” O

' ™
select not exists (

select Message.name
from Message
where Message.name not in (
select Message.name
from Message, ClassifierRole, Classifier,
StateMachine, Transition
where Message.receiver = ClassifierRole.name
and ClassifierRole.base = Classifier.name
and Classifier.behavior = StateMachine.name
and StateMachine.transition = Transition.name
and Message.name = Transition.trigger
)

) as boolean;
- J

gogobbbboodooobboobbboooooobobobobobg
gboobdboogbbboboobbuoobonobbbooooobooooon
googoobd
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g7d Doogoobodgod

4 N
select Message.name

from Message, ClassifierRole,Classifier,
StateMachine, Transition
where Message.receiver = (Object.name
and ClassifierRole.base = Classifier.name
and Classifier.behavior = StateMachine.name
and StateMachine.transition = Transition.name

and Message.name = Transition.trigger

goboboobodredon

76 0uougbouooooboog

name

msg_1

msg_2

Oo00ODOoO0b000ooob0o0ooobooobOOdn “Message.name” [ 97
000000000000 00ogo

4 N
select x*

from Message, ClassifierRole,Classifier,
StateMachine, Transition
where Message.receiver = (Object.name
and ClassifierRole.base = Classifier.name
and Classifier.behavior = StateMachine.name

and StateMachine.transition = Transition.name

and Message.name = Transition.trigger

gooobooooobobobooobogbbrvrgboodgga
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g7d Doogoobodgod

gr7ouoobboguogogobougbbbouoobooobobod

name

sender

receiver

name

base

name

behavior

name

context transition name effect source target

trigger

msg-_1 cr_1 cr2 cr_2 cls_2 cls2 sc_2 sc2 cls_1 tr_6 tr_6

s-1

5-2

msg-1

msg-_2 cr_1 cr2 cr_2 cls_2 cls2 sc_2 sc2 cls_1 tr_7 tr_7

5-2

s-3

msg-2

gredbuooodbogogsbbbobougoboooboboobn

e I
Message.receiver = Object.name
ClassifierRole.base = Classifier.name
Classifier.behavior = StateMachine.name
StateMachine.transition = Transition.name
Message.name = Transition.trigger )
.

goobboboooboobooouogoobooboooobooobon
OOoodbDO“otin”O000O0O0OODOODODOOOOOODOOOOOO0OO “not

n"O0O0Oooooooboobobooobooo

/
select Messge.name

from Message
where Message.name not in (
select Message.name
from Message, ClassifierRole, Classifier,
StateMachine, Transition
where Message.receiver = (Object.name
and ClassifierRole.base = Classifier.name
and Classifier.behavior = StateMachine.name
and StateMachine.transition = Transition.name
and Message.name = Transition.trigger

gboboboboooguboorgugoobodn

D000 ooogub“msgd’0 “msgd” 00 000O00O0OOOOOOOOOO
gobobgoooogbobbbouoguoodboboobboboboboooboo
OO0D0O“lse’00000000DOOO0ODOO0O0O “rue”"0000OODODOOO
OO0 “notexists” DOOODODOOO “not exists” OO0 O OOOOOOOOOO
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g7d Doogoobodgod

78 oguugbougaoboog

name

msg_3

msg_4

D000 SQLODODOOO0O000D0D0DOOD “asboolean” O OODOO O “¢rue”d
ODO00%lse” 000000000000 “boolean” OO0 OD0OOO0OOODODO
79000000000 SQLODDOOObDDbDOO0On

U 79 000bbobboboggogoon

boolean

false

OO000D0DO0OD0 SQLO0ODO0 “alse’00D0000DODOOOOOOOOO
OOobooogobo SQLbooobobooobb0o0ooboooobobobobooogo
OOo0o0o0o0oO0obOoOoSQLoboooooon

4 N
select message.name

from message
where message.name not in (
select message.name
from message, object, statemachine, transition
where message.receiver = object.name
and object.behavior = statemachine.name
and statemachine.transition = transition.name

and message.name = transition.trigger

OD0SQLOOOU00000ODDO0O0O0ODODbODOO0ODODOOOn “select not exists
- as boolean” OO OOOOOODODOODODO*"DO00000CO0O0ODOOO
googuoooooaoooo

OO0 SQLODOOO0OOoOoDOO rio0DoOO
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g7d Doogoobodgod

g 710: ogoooboobobbobobbbobbogd

name

msg_3

msg_4

O 710000 “msg3"0 “msg 4”0 000000O0O00O0OOOOOOODOO

ooo“ddobbb0obobooooboobboboooobboboooonog
ooboboooobbobobooobbobbooobboobobob’oobobo
OoooO0ooOooooooocLbboooooooobboboooboog

context Message inv:
self.sender.base.behavior.transition.effect
-> exists( e | e.name = self.name )

OO0 OoOCLOODbOO0OobOD sQuibooobobooboboooooooooo
OO0 SQLUODOOO0o0ooooooogn

' ™
select not exists (

select Message.name
from Message
where Message.name not in (
select Message.name
from Message, ClassifierRole, Classifier,
StateMachine, Transition
where Message.sender = ClassifierRole.name
and ClassifierRole.base = Classifier.name
and Classifier.behavior = StateMachine.name
and StateMachine.transition = Transition.name
and Message.name = Transition.effect
)

) as boolean;
- J

OOo0b0O0O0ooobooboboooogobobobo SQuLuoooboboooooboooo
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g7d Doogoobodgod

4 N
select Message.name

from Message
where Message.name not in (
select Message.name
from Message, ClassifierRole, Classifier,
StateMachine, Transition
where Message.sender = ClassifierRole.name
and ClassifierRole.base = Classifier.name
and Classifier.behavior = StateMachine.name
and StateMachine.transition = Transition.name
and Message.name = Transition.effect

OO00000000o0oo0ob0oobooobobooobooosSsQuuobooboooo
gogdob 711o04040d

U 7ill: ggbgogooboooaood

boolean

false

OO000000000 “flse’00000000O0O0O0OO0OODODDOO SQLO
gbogoouoooobooooogri2ooon

U ril2. 0dbooboobobboobobobobbogd

name

msg_3

msg_4

0000 “msg3"0 “‘msg A7 000000 0OOOOO0OOOOODODOO
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