Universal Object Language 1.2

Appendices

Authors

Recerca Informatica
Daimler-Benz Research and Technology

OMG Document: ad/98-07-08
Version 1.2 /T-UOL-19980708
July 8", 1998



Copyright © 1998 Recerca Informatica, SL
Copyright © 1998 Daimler-Benz Research and Technology

The companies listed above hereby grant a royalty-free license to the Object Management Group,
Inc. (OMG) for worldwide distribution of this document or any derivative works thereof within OMG
and to OMG members for evaluation purposes, so long as the OMG reproduces the copyright notices
and the below paragraphs on all distributed copies.

The companies listed above have granted to the Object Management Group, Inc. (OMG) a
nonexclusive, royalty-free, paid up, worldwide license to copy and distribute this document and to
modify this document and distribute copies of the modified version.

The copyright holders listed above have agreed that no person shall be deemed to have infringed the
copyright, in the included material of any such copyright holder by reason of having used the
specification set forth herein or having conformed any computer software to the specification.

NOTICE : The information contained in this document is subject to change with notice.

The material in this document details a submission to the Object Management Group for evaluation in
accordance with the license and notices set forth on this page. This document does not represent a
commitment to implement any portion of this specification by the submitters.

WHILE THE INFORMATION IN THIS PUBLICATION IS BELIEVED TO BE ACCURATE, THE
OBJECT MANAGEMENT GROUP AND THE COMPANIES LISTED ABOVE MAKE NO WARRANTY
OF ANY KIND WITH REGARD TO THIS MATERIAL INCLUDING, BUT NOT LIMITED TO THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE.
The Object Management Group and the companies listed above shall not be liable for errors
contained herein or for incidental or consequential damages in connection with the furnishing,
performance or use of this material.

The copyright holders listed above acknowledge that the Object Management Group (acting itself or
through its designees) is and shall at all times be the sole entity that may authorize developers,
suppliers and sellers of computer software to use certification marks, trademarks or other special
designations to indicate compliance with these materials.

This document contains information that is patented which is protected by copyright. All Rights
Reserved. No part of the work covered by copyright hereon may be reproduced or used in any form
or by any means--graphic, electronic, or mechanical, including photocopying, recording, taping, or
information storage and retrieval systems--without permission of the copyright owner. All copies of
this document must include the copyright and other information contained on this page.

The copyright owners grant member companies of the OMG permission to make a limited number of
copies of this document (up to fifty copies) for their internal use as part of the OMG evaluation
process.

RESTRICTED RIGHTS LEGEND. Use, duplication, or disclosure by government is subject to
restrictions as set forth in subdivision (c) (1) (ii) of the Right in Technical, Data and Computer
Software Clause at DFARS 252.227.7013

OMG® is a registered trademark of the Object Management Group, Inc.

The most recent updates of the Universal Object Language can be found, via
worldwide web, at: http://www.recercai.com



Primary Contacts for the UOL submission:

Recerca Informatica Joan M. Moral uol @arrakis.es
Damler-Benz Research and| Mario Jeckle mario.jeckle@dbag.ulm.DaimlerBenz.COM

Technology




Table of Contents

The table of Contents contains entries for both the Specification and the Appendices.

1  Overview 7
1.1 Introduction 7
111 Rationae 8
1.1.2 Goalsand objectives 8

1.2 Structure of This Submission 9
1.2.1 Universal Object Language submission Overview 9
1.2.2 Universal Object Language (UOL) Appendices 10

1.3 Resolution of Requirements 10
1.3.1 Mandatory Requirements 10
1.3.2 Optional Requirements 1

1.4 Resolution of RFP Issues to be Discussed 12
1.5 Business Requirements 13
151 Copyright Waiver 13
15.2 Proof of Concept 13

1.6 Acknowledgements 14
16.1 UOL Co-Submitters 14
1.6.2 UOL Supporters 14
1.6.3 Additional Contributorsand Supporters 14

2  Facility Purpose and Use 15
2.1 Introduction 15
2.2 What isaTextual OO Full Life-cycle Language ? 15
2.3 Why we Need a Full Life-cycle Language 16
2.4 Personto Tool Communication 16
2.5 UOL asaRound-Trip Engineering Language 17
251 Why Round-Trip Engineering is Necessary 17
252 What isaRound-Trip Engineering Language? 19

2.6 Tool to Tool Communication 20
2.7 Conclusions 2

3 The Universal Object Language Specification 23
3.1 UOL Syntax 23
3.1.1 Lexica Specification 23
3.1.2 Syntax Specification 24
3.1.3 Encoding, tokenizing 40
3.1.4 UNICODE 40

4  The XML-DTDs 41
4.1 The Mapping between UOL and XML 41
411 Justification 411
4.1.2 The mapping between UOL and XML 41

5 Mappings 62
5.1 The mapping between UOL and MOF 62
5.1.1 Direct mapping 62
5.1.2 Support for meta-model extensions 63

5.2 The mapping between UOL and CDIF 63
5.2.1 Introduction 63
5.2.2 Transfer Envelope 64
5.2.3 Transfer Contents 64
5.2.4 Transfer Example and UOL Mapping 80

5.3 The mapping between UOL and STEP/EXPRESS %



5.3.1 Datatypes 97
5.3.2 Declaration 108
5.3.3 Interface specification 154
5.3.4 Expression 159
5.3.5 Executable statements 159
5.3.6 Built-in constants 160
5.3.7 Built-infunctions 160

6  Additional Specification 161
6.1 Full UML Support 161
6.1.1 Justification 161
6.1.2 Mapping between UOL and UML with UML constructs 163
6.1.3 Benefits of UOL with UML constructs 164

7  References 169
A UOL Grammar without UML constructs Ap-6
B UOL Grammar with UML constructs Ap-13
C UOL code for the MOF meta-meta-model Ap-33
D UOL grammar in WSN format: Ap-51
E ASCII, UNICODE and ISO 10646 Character Set Ap-67




UOL Grammar without UML constructs

(UOL 1.2)

A UOL Grammar without UML constructs

In this section, we present a tested BNF grammar. A parser implemented in Java of this grammar can be
obtained at http://www.recercai.com.

We give the grammar sorted by the use of the productions.

identifier: [azA-Z_0-9]+
Integer_constant: ([1-9][0-91*|0)
Character_constant: "(INAN] | (NN
Range: [2-9][0-9]* {mdot} ([1-9][0-9]*|\*)
Float_constant: ([0-9]+.[0-9]* ([eE][+]-]17[0-9]+)?
Comment: - [M-)\n]
String: "((M\] | W ntbrf\™]|[0-7]1[0-7] 2[0-3][0-7][O-7] | [\n\r])* *
TextMultiline: text" [M]"
CommentMultiline: comment " [ "
Anonymous 20-9]*
adaptation by else implies like package result to
addonly call end import link postcondition select true
all class exception in model precondition  static undefine
and constrained false infix none prefix stereotype unique
any constraint feature inherit not raise stereotyped values
as current from inout instance redefine subsystem viewed
of attached deferred frozen interface or relation tag
with BIT diagrams implements is out rename then
xor
Bag Collection else endif enum if Set Sequence
then

( Non association

+ - Left association

*

< /= = Xor or And implies >= <=

< > . . A / Non association

UPlus UMinus Right association
not  Leftassociation

Start_production -> Model_declaration;

Start_production -> Package _declaration;

Model_declaration -> model Model_name Package decl_list_opt View_element_decl_list_optend;
Model_name -> identifier;

View_element_decl_list_opt -> diagrams View_element_decl_list end;
View_element_decl_list_opt -> ;
View_element_decl_list -> View_element_declaration;
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View_element_decl_list ->
View_element_declaration ->
View_element_name ->
View_element_kind ->
Package decl_list_opt ->
Package decl_list_opt ->
Package _decl_list ->

Package _decl_list ->

Package or_subsystem_decl ->
aration
Package or_subsystem_decl ->
aration
Package _or_subsystem_decl ->
aration
Package _or_subsystem_decl ->
aration
Package _or_subsystem decl ->
aration
Package_declaration ->

Package _name ->
Viewed with_opt ->
Viewed with_opt ->

View_element_name_list ->
View_element_name list ->

Position ->
Position ->
Third_dimension ->
Third_dimension ->

Package inheritance_opt ->
Package_inheritance_opt ->

Package_name list ->
Package_name list ->
Package_import_opt ->
Package _import_opt ->
Package_import_list ->
Package_import_list ->
Package import_elem ->
Visibility _opt ->
Visibility_opt ->
As dias ->
As dlias ->
Element_path_opt ->
Element_path_opt ->
Element_path ->
Element_path ->
Alias ->
Package element decl list  ->
opt

Package element decl list  ->
opt

Package element_decl_list ->
Package element_decl_list ->

Package element_decl ->
Package element_decl ->
Package element_decl ->

(UOL 1.2)

View_element_decl_list";" View_element_declaration;
View_element_name list ' View_element_kind;
identifier;

identifier Extension_uselnvariant_opt;

Package decl_list;

Package _decl_list Package or_subsystem_declaration;
Package or_subsystem declaration;
Subsystem_declaration;

Package element_decl;
Use of_tagged value;
Use of constraint;

Use of_stereotype;

package Package name Viewed_with_opt Extension_use Package inheritance_opt
Package_import_opt Package element_decl_list_opt Invariant_optend;
identifier;

viewed with View_element_name list;

View_element_name list ', View_element_name Position;
View_element_name Position;

‘(" Dec'," Dec Third_dimension *)";

' Dec;

inherit Package name list;

Package _name list '," Use_of _constraint_opt Package_name Discriminator_opt;
Use of_constraint_opt Package_name Discriminator_opt;

import Package import_list ;

Package_import_list *," Package import_elem;

Package_import_elem;

Visihbility_opt Element_path_opt As_dlias from Package_name;

{* Vishility '};

as Alias,

Element_path;

Element_name;

Element_path Path Element_name;

Element_name;

is Package_element_decl_list;

Visihility_opt Package element_decl;

Package_element_decl_list Visibility_opt Package element_dec!;
Package_declaration;

Interface_declaration;

Class_declaration;
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UOL Grammar without UML constructs

(UOL 1.2)
Package element_decl ->
Package element_decl ->
Package element_decl ->
Package element_decl ->
Package element_decl ->
Package element_decl ->
Package element_decl ->
Package element_decl ->
Object_declaration ->
Object_name ->
Object_body_opt ->
Object_body_opt ->
Attribute value list ->
Attribute value list ->
Comment_definition ->
Attach_or_view ->
Attach_or_view ->
Actor_or_exception ->
Actor_or_exception ->
Light_body ->
Component_or_node ->
Component_or_node ->
Ultra_light_body ->
Package element_decl ->
Subsystem_declaration ->
Subsystem_header ->
Subsystem _name ->

Extension_declaration_opt  ->
Extension_declaration_opt  ->

Extension_declaration ->
Extension_declaration ->
Extension_declaration ->
Extension_use ->

Use of_stereotype _opt ->
Use of_stereotype _opt ->
List_use consr_tag ->
List_use consr_tag ->
Constraint ->
Constraint_def_list ->
Constraint_def_list ->
Constraint_expression ->
Constraint_expression ->
Constraint_name ->
OCL _expression >
Use of constraint ->
Use of_constraint_opt ->
Use of _constraint_opt ->

Tagged values ->
Tagged values def list ->

Relation_declaration;

Extension_declaration;

Usecase abstraction;

Activity_model;

Comment_definition;

Actor_or_exception Light_body;
Component_or_node Ultra _light_body;
Object_declaration

Object_name Formal_generics_opt instance of Invariant_opt Element_path Extension_use
Viewed with_opt Object_body opt end;
identifier;

is Attribute_value list;

identifier is Expression;

Attribute value list";" identifier is Expression;
CommentMultiline Attach_or_view;

attached to Name;

viewed with View_element_name list;

actor;

exception;

Name Formal_generics opt Extension_use Viewed with_opt Inheritance_opt Features Invariant_opt
end;
component;

node;

Name Formal_generics_opt Extension_use Viewed_with_opt Inheritance_opt Identifier_list
Invariant_optend;

Collaboration_declaration;

Subsystem_header Formal_generics_opt Extension_use Viewed with_opt Inheritance_opt
Package_import_opt Interface_operation_declaration_opt Package element_decl_list_opt Invariant_opt
end;

Deferred_opt subsystem Subsystem_name;

identifier;

Extension_declaration_opt Extension_declaration;
Congtraint;

Tagged values;

Stereotype;

Use of stereotype opt List_use consr_tag;

Use of_stereotype;

List_use consr_tagUse of tagged value;
constraint Constraint_def_list end;
Constraint_nameis '{* Congtraint_expression '}';
Constraint_def_list Constraint_nameis '{" Constraint_expression '};
OCL_expression;

TextMultiling;
identifier;
OCLexpression;

constrained by '{' Constraint_expression '}';
Use of constraint;

tag values Tagged values def_listend,;
Tagged_values def;
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Tagged values def list ->

Tagged vaues def ->
Tagged vaues def ->
Extension_name ->
Use of tagged vaue ->
Property list ->
Property_list ->
Property ->
Property ->

Stereotype ->

Stereotype_extension dec  ->
Stereotype_extension dec  ->
Stereotype_extension dec  ->

Base class ->
Icon_opt ->
Icon_opt ->
Stereotype_parent_opt ->
Stereotype_parent_opt ->
Stereotype parent_list ->
Stereotype_parent_list ->
Use of_stereotype ->
String ->
identifier ->
identifier ->
Name_comma_list ->
Name_comma_list ->
String_list ->
String_list ->
Classifier_name ->
Formal_generics opt ->
Formal_generics_opt ->
Formal_generics ->
Formal_generic_list ->
Formal_generic_list ->
Formal_generic ->
Element_name ->
Expression ->
Expression ->
Expression ->
Expression ->
Expression ->
Cal ->
Call_chain >
Call_chain ->

Parenthesized_qualifier_opt ->
Parenthesized qualifier_opt ->
Parenthesized qualifier ->
Parenthesized ->

Unqudlified call ->
Entity ->
Entity ->

(UOL 1.2)

Tagged values def _list Tagged values def;
Extension_name;
Extension_nameis Initid_value;

identifier;

with tag values '(* Property_list")";
Property;

Property_list ', Property;

LT Extension_name GT;
LT Extension_name"," Expression GT,;

stereotype Extension_name of Base_class Icon_opt Stereotype parent_opt Stereotype_extension_dec
end;
Stereotype_extension_dec Constraint;

Stereotype_extension_dec Tagged values,
Classifier_name;

viewed as String;

inherit Stereotype_parent_list;

Use of_constraint_opt Extension_name Discriminator_opt;
Stereotype_parent_list *," Use_of _constraint_opt Extension_name Discriminator_opt;
stereotyped with Extension_name;
'STRINGstart' 'STRINGlIiteral' 'STRINGend';
OCLtypeOrName;

Anonymous;

Name;

Name_comma_list *," Name;

String;

String_list *," String;;

Element_path;

Formal_generics,

'[' Forma_generic_list ']";
Formal_generic;

Formal_generic_list *," Formal_generic;
Element_nameInvariant_opt;

identifier;

Call;

Operator_expression;

Equdity;

Manifest_constant;

Manifest_array;

Parenthesized qualifier_opt Call_chain;
Unqualified_cal;

Call_chain " Unqualified_call;
Parenthesized qudifier;

Parenthesized ".";

'(" Expression ')";

Entity Actuals_opt;

identifier;

result;
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UOL Grammar without UML constructs

(UOL 1.2)
Entity -> current;

Actuals opt >

Actuals opt -> Actuds;

Actuds -=> (" Actud_list ")’
Actual_list -> Actud;

Actual_list -> Actua_list"," Actual;

Actual -> Expression;
Operator_expression -> Parenthesized;
Operator_expression -> Unary_expression;
Operator_expression -> Binary_expression;
Unary_expression -> Unary Expression;

Unary -> not;

Unary -> '+

Unary >ty

Binary_expression -> Expression Binary Expression;
Binary > 4

Binary >t

Binary ->

Binary >

Binary > <

Binary > >

Binary -> LTE;

Binary -> GTE;

Binary -> DD;

Binary -> DS;

Binary -> N

Binary -> and;

Binary -> or;

Binary ->  Xor;

Binary -> implies;

Manifest_constant -> Boolean_constant;
Manifest_constant -> Character_constant;
Manifest_constant ->  Integer_constant;
Manifest_constant -> Float_constant;
Manifest_constant -> String;

Boolean_constant -> true;

Boolean_constant -> false;

Float_constant -> 'FLOATINGconstant0';
Manifest_array -> ANGLEBL Expression_list ANGLERR;
Expression_list -> Expression;

Expression_list -> Expression list'," Expression;
Comparision -> =

Comparision -> NOTEQUAL;

Equality -> Expression Comparision Expression;
Inheritance -> inherit Parent_list;

Parent -> Use of_congtraint_opt Class_type Discriminator_opt;
Parent_list ->  Parent;

Parent_list -> Parent_list ;" Parent;
Discriminator_opt >

Discriminator_opt -=> (" Name")";

Class_type -> Class_name Actual_generics_opt;
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Actual_generics_opt
Actual_generics_opt
Actual_generics
Type_list

Type list

Type

Type

Type

Type

Class _type expanded
Anchored
Anchor

Anchor

Bit_type
Constant
Constant
Rename_opt
Rename_opt
Rename

Rename list
Rename list
Rename_pair
Feature_name
Feature_name
Feature_name
Infix
Infix_operator
Infix_operator
Prefix
Prefix_operator
New_exports_opt
New_exports_opt
New_export_item
New_export_list
New_export_list
New_exports
Class list

Class list
Clients
Feature_set
Feature_set
Undefine_opt
Undefine_opt
Undefine
Select_opt
Select_opt
Select
Relation_declaration

Relation_inheritance_opt
Relation_inheritance_opt
Link_list_opt

->

->

->

->

>

->

->

->
->

->

->

->

->

->

>

->

->
->

->

->

->

->

->

->

->

->
->

->

->

->

->

->
->

->

->
->

Actual_generics;

T Type_list']";
Type;

Type list ", Type;
Class_type;
Class_type_expanded;
Anchored;

Bit_type;

expanded Class _type;
like Anchor;
identifier;

current;

BIT Constant;
Manifest_constant;
Entity;

Rename;

rename Rename list;
Rename_pair;

Rename _list ', Rename_pair;
Feature_nameas Feature_name;

identifier;

Prefix;

Infix;

infix (" Infix_operator ")";
Binary;

identifier;

prefix '(* Prefix_operator *)';

Unary identifier;
New_exports,
Clients Feature_set;
New_export_item;

New_export_list *;' New_export_item;

export New_export_list;
Class_name;

Class list ', Class_name;
{* Class list '}
Identifier_list;

all;

Undefine;

undefine Feature list;
Select;

select Feature list;

(UOL 1.2)

relation Relation_name Extension_declaration_opt Extension_use Relation_inheritance_opt

Link_list_opt Features attrib_or_Oper Invariant_opt end;

Relation_inheritance;
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UOL Grammar without UML constructs

(UOL 1.2)
Link_list_opt -> Link_list;

Relation_name -> identifier;

Relation_inheritance -> inherit Parent_relation _list;
Parent_relation_list -> Parent_relation;

Parent_relation_list -> Parent_relation list *;* Parent_relation;
Parent_relation -> Use of _constraint_opt Relation_type Relation_feature_adaptation_opt;
Relation_feature adaptation_ -> ;

opt

Relation_feature adaptation -> adaptation Relation_feature adaptation;
g();ation_type -> Relation_path;

Relation_path -> Element_path;

Relation_feature_adaptation -> Rename_opt New_exports opt Undefine_opt Relation_redefine_opt Select_opt end;
Relation_redefine_opt >

Relation_redefine_opt -> Relation_redefine;

Relation_redefine -> redefine Feature or_redef;
Feature_or_redef -> Feature list;

Feature_or_redef -> Redefine_with_list;

Redefine with list -> Redefine pair ;

Redefine with list -> Redefine with_list *,' Redefine_pair;
Redefine pair -> Feature_name with Feature name;

Link_list -> link Type_or_dependency ;
Assoc_entity_opt >

Assoc_entity_opt -> with Classifier_name;
Type_or_dependency -> Type_link_two_list Assoc_entity opt;
Type_or_dependency -> Dependency_list Dependency_description_opt;
Type_link_two_list -> Type_link Cardindlity_opt ', Type_link_list;
Cardinality_opt >

Cardinality_opt -> Cardinaity2;

Cardinality2 -> '[' Cardindity '";

Cardinality -> Range list Range last;

Range last -> Range;

Range last -> Int_or_star;

Range_mid -> Range';

Range_mid -> Integer_constant *,";

Range list >

Range list -> Range_list Range mid;

Int_or_star -> Integer_constant;

Int_or_star -> Star;

Type_link_list -> Type_link Cardindlity_opt;

Type_link_list -> Type. link_list"," Type_link Cardinality_opt;
Type_link -> Classifier_name;

Dependency _list -> Dependency;

Dependency _list -> Dependency_list *," Dependency;
Dependency -> Element_pathto Element_path;

Dependency_description_opt -> is TextMultiline;
Dependency_description_opt -> ;
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B UOL Grammar with UML constructs

(UOL 1.2)

In this section, we present a tested BNF grammar. A parser implemented in Java of this grammar can be
obtained at http://www.recercai.com.

We give the grammar sorted by the use of the productions. We also include the parts of the UML diagrams
that the UOL refers to. Including the UML diagrams shows clearly the direct mapping that exists between

UML and UOL.

As we have said, introducing UML concepts makes trasference more efficient, but its use is optional. The
parser isimplemented using this grammar and can parse UOL with or without the UML constructs.

identifier:
Integer_constant:
Character_constant:

Range: [2-9][0-9]* {mdot} ([1-9][0-9]*|\*)
Float_constant: ([0-9]+.[0-9]* ([eE][+]-]170-9]+)?
Comment: -- [M--)\n]
String: "I\ | Wntbrf\\™]|[0-7][0-7]2[0-3][0-7][O-7] | [\n\r])* *
TextMultiline: text" [M]"
CommentMultiline: comment " [A"] "
Anonymous 20-9)*
adaptation after action actions activity
alternative and any as attached
call class collaboration component composite
course current creates deep deferred
entry event exit expanded export
false feature final flow fork
implements implies import in infix
interface is join like link
none not of old or
prefix raise redefine request relation
shallow signal simple state static
submachine  subsystem synchronous tag then
true undefine unique use usecase
with xor
Bag Collection else endif enum
then

( Non association

+ - Left association

*

< /= = Xor or And implies >= <=

< > n / Non association

[azA-Z_0-9]+
([1-9][0-9]*|0)

"M | (\MEN)) ¢

UPlus UMinus Right association

- Ap-13-

actor
BIT

concurrent

diagrams
extend
from
inherit
machine
out
rename
stereotype
to

values

if

addonly
branch
constrained
else
extension
frozen
initial
model
package
result
stereotyped
transition
viewed

Set

all

by
constraint
end
exception
history
inout

node
partitioned
select
subactivity
trigger
when

Sequence



UOL Grammar with UML constructs

(UOL 1.2)

not Left association
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(UOL 1.2)

Fig. 1 Core Package - Backbone

Start_production
Start_production
Model_declaration
Model_name
View_element_decl_list_opt
View_element_decl_list_opt
View_element_decl_list
View_element_decl_list
View_element_declaration
View_element_name
View_element_kind
Package decl_list_opt
Package decl_list_opt

ceferencedElement ModelElament ownedElemeant
(from Core)
ElementOwnership
visibility - VisibilityKind
0.1
Mamespace
(from Core) namespace
ElementReference
visibility - VisibilityKind
alias : Name GeneralizableElameant
(irom Core)
it
Classifier
(from Core}
Model

Subsystern

isinstanfiable : Boclean

->

->

->

->

->
->

Fig. 2 Model Management

Model_declaration;

Package_declaration;

model Model_name Package decl_list_opt View_element_decl_list_optend;
identifier;

diagrams View_element_decl_list end;

View_element_declaration;

View_element decl_list ;" View_element_declaration;
View_element_name list ":' View_element_kind,

identifier;
identifier Extension_use Invariant_opt;

Package decl_list;
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UOL Grammar with UML constructs

(UOL 1.2)

Package decl_list

Package decl_list

Package or_subsystem_declaration
Package or_subsystem_declaration
Package or_subsystem_declaration
Package or_subsystem_declaration
Package or_subsystem_declaration

Package decl_list Package or_subsystem_declaration;
Package or_subsystem_declaration;
Subsystem_declaration;

Package element_decl;

Use of tagged value

Use of constraint;

Use of stereotype;
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Classifier
(from Core)

i

Component

deployment

implementation

ModeiElement Presentation
{from Core)
model | view
Presentation

geometry : Geometry
style : GraphicMarker

(UOL 1.2)

ViewElement

Fig. 3 Auxiliary Elements - Physical Structures and View Elements

Package declaration

Package _name

Viewed with_opt
Viewed with_opt
View_element_name list
View_element_name list
Position

Position
Third_dimension
Third_dimension
Package_inheritance_opt
Package_inheritance_opt
Package_name list
Package name list
Package_import_opt
Package _import_opt
Package_import_list
Package_import_list
Package import_elem
Visibility_opt
Visibility_opt

As dlias

As dlias
Element_path_opt
Element_path_opt
Element_path
Element_path

Alias

Package element_decl_list_opt
Package element_decl_list_opt
Package element_decl_list

->

->

->

->
->

->
->
->
->
->
->
->
->
->
->
->
->
->

->
->
->
->

->

package  Package name

Viewed with_opt

Extension use  Package inheritance opt

Package_import_opt Package element_decl_list_opt Invariant_optend;

identifier;

viewed with View_element_name list;

1

View_element_name list ', View_element_name Position;

View_element_name Position;

'(" Dec ', Dec Third_dimension *);

"' Dec;
inherit Package name list;

Package name list '," Use_of_constraint_opt Package name Discriminator_opt;
Use_of_constraint_opt Package_name Discriminator_opt;

import Package import_list;

Package import_list '," Package import_elem;

Package _import_elem;

Visibility_opt Element_path _opt As_alias from Package_name;

{* Visbility '}";
as Alias;
Element_path;
Element_name;

Element_path Path Element_name;

Element_name;
is Package_element_decl_list;

Visibility_opt Package element_decl;
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UOL Grammar with UML constructs

(UOL 1.2)

Package element_decl_list

Package element_decl
Package element_decl
Package element_decl
Package element_decl
Package element_decl
Package element_decl
Package element_decl
Package element_decl
Package element_decl
Package_element_decl
Package_element_decl
Object_declaration

Object_name
Object_body_opt
Object_body_opt
Attribute value list
Attribute value list
Comment_definition
Attach_or_view
Attach_or_view
Actor_or_exception
Actor_or_exception

Light_body

Component_or_node
Component_or_node
Ultra_light_body

Package_element_decl

Subsystem_declaration

Subsystem_header
Subsystem_name

->
->
->
->

->

->

->

->

->

->

->

->
->

->

Package element_decl_list Visibility_opt Package element_decl;
Package declaration;
Interface_declaration;
Class_declaration;
Relation_declaration;
Extension_declaration;
Usecase abstraction;
Activity_model;
Comment_definition;
Actor_or_exception Light_body;
Component_or_nodeUltra_light_body;
Object_declaration
Object_name Formal_generics_opt instance of Invariant_opt Element_path Extension_use
Viewed with_opt Object_body_opt end;
identifier;
is Attribute_value list;
identifier is Expression;
Attribute value list";" identifier is Expression;
CommentMultiline Attach_or_view;
attached to Name;
viewed with View_element_name list;
actor;
exception;
Name Forma_generics opt Extenson_use Viewed with opt Inheritance opt Features

Invariant_optend;
component;

node;

Name Formal_generics opt Extension_use Viewed with opt Inheritance opt Identifier_list
Invariant_optend;

Collaboration_declaration;

Subsystem_header Formal_generics opt Extension_use
Viewed with opt Inheritance opt Package import_opt
Interface_operation_declaration_opt

Package element_decl_list_opt Invariant_optend;
Deferred_opt subsystem Subsystem_name;

identifier;
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axlendedElement

taggedvalue TaggedValue
ModelElement . tag : Name
{Irom Core) 0.1 valug : Uninterpreted
{ordered) requiredTag

1.
j}‘ constrainedElament

GeneralizableElement
{from Core)

Gonstraint
(trom Core}

stereotype

Slereolype 0.1

stereotypeConstraing

icon : Geometry
baseClass : Name

constrainedSteraotyps

constraint

0.1

Fig. 4 Extension Mechanisms

Extension_declaration_opt
Extension_declaration_opt
Extension_declaration
Extension_declaration
Extension_declaration
Extension_use

Use of_stereotype_opt
Use of_stereotype_opt
List_use consr_tag
List_use consr_tag
Constraint
Constraint_def_list
Constraint_def_list
Constraint_expression
Constraint_expression
Constraint_name
OCL_expression

Use of constraint

Use of _constraint_opt
Use of _constraint_opt
Tagged values

Tagged values def list
Tagged values def list
Tagged vaues def
Tagged vaues def
Extension_name

Use of tagged vaue
Property_list
Property_list

Property

Property

Stereotype

Stereotype_extension_dec
Stereotype_extension_dec
Stereotype_extension_dec

->
->

->

->

->

->

->

->

->

->

->

->

->

->

->

->

->

->

->

->

->

->

->

->
->

->
->

->

Extension_declaration_opt Extension_declaration;

Constraint;
Tagged values,
Stereotype;

Use of stereotype opt List_use consr_tag;

Use of_stereotype;

List_use consr_tagUse of tagged value;

constraint Constraint_def_list end;
Constraint_nameis '{* Constraint_expression '}';

(UOL 1.2)

Constraint_def_list Constraint_nameis '{" Constraint_expression '};

OCL_expression;
TextMultiling;
identifier;
OCLexpression;

constrained by '{' Constraint_expression '}';

Use of constraint;

tag values Tagged values def_listend,;

Tagged _values def;

Tagged values def_list Tagged values def;

Extension_name;

Extension_nameis Initid_value;

identifier;

with tag values '(* Property_list")";

Property;
Property_list ', Property;
LT Extension_name GT;

LT Extension_name"," Expression GT;

stereotype Extenson _name of Base class Icon_opt
Stereotype_extension_decend;
Stereotype_extension_dec Constraint;

Stereotype_extension_dec Tagged values,
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Base class ->
Icon_opt ->
Icon_opt ->
Stereotype_parent_opt ->
Stereotype_parent_opt ->
Stereotype parent_list ->
Stereotype parent_list ->
Use of_stereotype ->
String ->
identifier ->
identifier ->

GeneralizableElement
(from Cora)

Paramater
(from Core)

parameter| 5 .

{orderad)

Classifier_name;

viewed as String;

inherit Stereotype_parent_list;

Use of _constraint_opt Extension_name Discriminator_opt;
Stereotype_parent_list Use of_constraint_opt
Discriminator_opt;

stereotyped with Extension_name;

'STRINGstart' 'STRINGlIiteral' 'STRINGend';
OCLtypeOrName;

Anonymous;

ModslElement
{from Cors)

raisedException

contaxt *

BehavioralFeature

1

. Reception
Q. . —
isPolymorphic : Boolean
reception |SPecification : Uninterpreted

Crparation
{from Core)

Fig. 5 Common Behavior - Requests
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| vatue

vk ] linkRote [ LinkEnd | linkEnd instance [[nstance | 1 0. A}tr:butuL:llk‘
i |

- L[ - 3

slat

Object

allribute

associationEnd
1| association 1

;J Messagalnstance

recelver sender

Fig. 6 Common Behavior - Instances and Links

Trangitions \
= ouaeng Transition
target incoming
4
0.1
ki Ot ettact
entry 01 ActionSaquance
el
0.1
ModelElement
{trem Core)
SimpleSiate

Fig. 7 State Machines - Main
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SignalEvent CallEvent TimeEvent ChangeEvent
duralion : TimeExpression ehangaExpression : BooleanExpragson
DCOLTENCE . accurrence
1 1
Signal Operation
{frem Comman Behavior} {fram Core)

Fig. 8 State Machines - Events

valle : Expression

{oetpren| acuslargument

0.1

Action
recurence - Expression
° [rammat ; ObpctSeExpressi
IzAgyncheonaus - Boolean

taqusst
seript - St o s -

|

RetumAczon UnintermretedActon w

[made : SynehconausKing

Fig. 9 Common Behavior - Actions

State_machine -> state machine Name Viewed with_opt Constraint_use def_opt Machine_body end;

Name -> identifier;

Path_name -> Name;

Path_name -> Path_name Path Name;

Constraint_use def_opt >

Constraint_use def_opt -> Constraint Invariant_opt;

Constraint_use def_opt -> Use of _congtraint;

Machine_body -> Composite_state Transition_list Action_def_list;

State definition -> state Name Viewed with opt Constraint_use def_opt Action opt Internal_transition_list
_ Deferred_events_opt;

Action_opt >

Action_opt -> actions EntryExit_action_opt;

EntryExit_action_opt -> entry Action_list;

EntryExit_action_opt -> exit Action_list;

EntryExit_action_opt -> entry Action _list exit Action_list;

Composite_state -> composite State_definition Concurrent_state list;

Composite_state -> composite State_definition State list;

Concurrent_state list -> concurrent State list ;

Concurrent_state list -> Concurrent_state list concurrent State list ;

State list -> State kind;

State list -> State list State kind;

State kind -> Simple_stateend;
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State kind ->
State kind ->
State kind ->
Simple_state ->
Pseudostate ->
Pseudostate kind ->
Pseudostate_kind ->
Pseudostate kind ->
Pseudostate kind ->
Pseudostate kind ->
Pseudostate kind ->
Pseudostate kind ->
Submachine ->
Internal_transition_list >
Internal_transition list ->
When_or_after ->
When_or_after ->
Time_expression ->
Deferred_events_opt >
Deferred_events_opt ->
Deferred_event_list ->
Deferred_event_list ->
Guard_expression ->
Guard_expression ->
Trigger_opt >
Trigger_opt ->
Trigger_expression ->
Trigger_expression ->
Signal_or_time_or_change ->
Signal_or_time_or_change ->
Signal_or_time_or_change ->
Boolean_expression >
Transition_definition ->
Path_name_or_initia ->
Path_name_or_initial ->
Path_name _or_fina ->
Path_name or_fina ->
Transition _list >
Transition _list ->
Guard_expression_opt >
Guard_expression_opt ->
Action_sequence_opt ->
Action_sequence_opt ->
Action list ->
Action list ->
Action_def _list >
Action_def_list ->
Action_definition ->
Script_opt ->
Script_opt ->

(UOL 1.2)

Pseudostateend;

Submachineend;

Machine_body end;

simple State_definition;

Pseudostate kind Name Constraint_use _def_opt Action_opt;
deep history;

shallow history;

initial;

final;

join;

fork;

branch;

submachine Name Viewed with_opt Constraint_use _def_opt Machine_body;
Internal _transition_list transition When_or_after Trigger_opt Action_sequence_opt;
when Guard_expression ;

after Time_expression;;

Integer_constant String;

deferred Deferred_event list;

event Name;

Deferred_event_listevent Name;

Expression;

TextMultiline;

Trigger_expression;

call Operation_use;

trigger Signa_or_time_or_change;

Signal_definition;

after Time_expression;

when Boolean_expression;

TextMultiling;

transition Name from Path_name_or_initid to Path_name or_find Guard_expression_opt
Trigger_opt Action_sequence_opt;
Path_name;

initial;

Path_name;

final;

Transition _list Transition_definition;
When_or_after;

actions Action_list;

identifier;

Action _list *," identifier;
Action_def_list Action_definition;
Synchronous opt action Name Recurrence opt Script_opt Object_set expression_opt
Request_opt Action_kind;

String;
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Synchronous_opt

Synchronous_opt ->
Recurrence_opt

Recurrence_opt ->
Object_set_expression_opt
Object_set_expression_opt ->
Object_set_expression ->
Object_set_expression ->
Request_opt ->
Request_opt ->

Operation_or_signa ->

Operation_or_signa ->

Signal_definition ->
Reception_opt ->
Reception_opt ->
Name_comma_list ->
Name_comma list ->
Exception_opt ->
Exception_opt ->
Exception_list ->
Exception_list ->
Exception_use ->
Action_kind

Action_kind ->
Action_kind ->
Action_kind ->
Operation_use ->

>

synchronous;

>

'(* Expression ')";

>

to Object_set_expression;
Name;

Object_set_expression ', Name;
request Operation_or_signal;
Operation_use;
Signal_definition;

signal Name Reception_opt Exception_opt;

to Name_comma. list;

Name;

Name_comma list *," Name;
Exception_list;

raise Exception_use;

Exception_list raise Exception_use;
Name from Name_comma. list;

->

call Operation_use;

creates identifier;

TextMultiline;

Name "' Name '(* Expression_list")";
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Activity_model
Activity_body
Activity_state
Activity_state
Act_concurrent_state list
Act_concurrent_state list
Act_state list

Act_state list
Partition_opt
Partition_opt
Act_state kind
Act_state kind
Act_state kind
Act_state kind
Act_simple_state
Act_simple_state
Action_state
Object_flow_state
Subactivity

StateMachine

(UOL 1.2)

MadelElamant

beriavior {from Core)

contaxt
3

contents

SlalsVertax

->

->

->

->

->
->

->

->

->

->

Pseudostate

ObjectFlowState Classifiar

ifrom Cora}

type

typeState

1 0.°

ClassifisrinSiate

Fig. 10 Activity Models

activity Name Viewed_with_opt Constraint_use _def_opt Activity body end;
Activity_state Transition_list Action_def_list;

composite State_definition Partition_opt Act_concurrent_state list;
composite State_definition Partition_opt Act_state list;

concurrent Act_state list ;

Act_concurrent_state list concurrent Act_state list;

Act_state kind Partition_opt end;

Act_state list Act_state kind Partition_opt end;

partitioned in Name;

Activity body;

Act_smple _state;

Pseudostate ;

Subactivity ;

Action_state;

Object_flow_state;

state Name Viewed_with_opt Constraint_use def_opt Action_opt;
State_definition flow Name '[* Name ']’ Invariant_opt;

subactivity Name Viewed with_opt Constraint_use def_opt Activity body;
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specification

realization
Classifier .
) classifier Instance
{from Core)
1 {from Common Behavior)

Actor

Usecase abstraction
Usecase abstraction
Usecase abstraction
Usecase_definition

Usecase _instance
Usecase _extension
Usecase_method_list
Usecase_method list
Usecase_method
Usecase inherit_opt
Usecase_inherit_opt
Usecase_use_opt
Usecase_use_opt
Usecase actor_opt
Usecase actor_opt
TextMultiline_opt
TextMultiline_opt
Usecase extension_point_opt
Usecase extension_point_opt
Extension_point
Extension_point_list
Name_inherit_list
Name_inherit_list
Usecase alt_course_opt
Usecase _alt_course_opt
Usecase_path
Usecase_path

Usecase path_list
Usecase path list
String_list

String_list

->
->

->

->

UseCase UseCaselnstance
extensionPoint : list of String

Fig. 11 Use Cases

Usecase definition;

Usecase instance;

Usecase extension;

usecase Name Formal_generics opt Usecase inherit_opt Usecase use opt Usecase actor_opt
Features attrib_or_Oper TextMultiline_opt Usecase alt_course opt
Usecase extension_point_optend;

usecase Name Formal_arguments_opt Type_mark_opt is Usecase_method_list end;

extend Usecase path with Usecase path list in Extension_point;

Usecase method ;

Usecase method list Usecase method ;

identifier is Expression;

inherit Name _inherit_list;

-

->

use Identifier_list;

>

->

actor ldentifier_list;

->

->

->

TextMultiline;

extension in Extension_point_list;

String;

String_list;

Use of constraint_opt Name Discriminator_opt;

Name_inherit_list ;" Use of_constraint_opt Name Discriminator_opt;

>

->

->

->

->

->

->

->

alternative course TextMultiling;

Name;

Usecase path Path Name;
Usecase_path;

Usecase path_list'," Usecase path;
String;

String_list *," String;
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v . | -
propy Aasaclieios
e }l—{ el | -
R ]
Fig. 12 Collaborations
Collaboration_declaration -> collaboration Collaboration_name Forma_generics_opt Viewed_with_opt
Implementation_of_opt Class _or_intf_or_rel_decl_list Action_def_list Message list_opt end;

Collaboration_name -> identifier;
Implementation_of _opt >
Implementation_of _opt -> implements Classifier_or_operation;
Classifier_or_operation -> Element_name;
Class or_intf_or_rel_decl_list >
Class or_intf_or_rel_decl_list -> Class or_intf_or_rel_decl_list Class declaration;
Class or_intf_or_rel_decl_list -> Class or_intf_or_rel_decl_list Element_name;
Class or_intf_or_rel_decl_list -> Class or_intf_or_rel_decl_list Interface_declaration;
Class or_intf_or_rel_decl_list -> Class or_intf_or_rel_decl_list Relation_declaration;
Message list_opt -> Message list;
Message list_opt >
Message list -> Message list Message;
Message list -> Message;
Message -> actions Action_listto Classifier_name from Classifier_name;
Classifier_name -> Element_path;
Formal_generics opt >
Formal_generics_opt -> Formal_generics;
Formal_generics -> '[' Formal_generic list']";
Formal_generic_list -> Formal_generic;
Formal_generic_list -> Formal_generic list *," Forma_generic;
Formal_generic -> Element_namelnvariant_opt;
Element_name -> identifier;
Expression -> Cdl;
Expression -> Operator_expression;
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Expression ->
Expression ->
Expression ->
Call ->
Call_chain ->
Call_chain ->
Parenthesized_qualifier_opt ->
Parenthesized_qualifier_opt ->

Parenthesized_qualifier ->

Parenthesized ->
Unqualified_call ->
Entity ->
Entity ->
Entity ->
Actuals opt

Actuals opt ->
Actuals ->
Actual_list ->
Actual_list >
Actua ->
Operator_expression ->
Operator_expression ->

Operator_expression ->

Equdlity;

Manifest_constant;
Manifest_array;

Parenthesized qualifier_opt Call_chain;
Unqualified_call;
Call_chain"." Unqualified_call;
Parenthesized_qualifier;
Parenthesized .";

'(* Expression )";

Entity Actuals _opt;

identifier;

result;

current;

>

Actudls;

'(* Actua_list ")";
Actual;
Actua_list'," Actud;
Expression;
Parenthesized;
Unary_expression;
Binary_expression;

Unary_expression -> Unary Expression;
Unary -> not;

Unary -> '+

Unary > Y
Binary_expression -> Expression Binary Expression;
Binary > 4

Binary >

Binary ->

Binary >

Binary > <

Binary > S

Binary -> LTE;

Binary -> GTE;

Binary -> DD;

Binary -> D§;

Binary -> N

Binary -> and;

Binary -> or,

Binary -> Xor;

Binary -> implies;
Manifest_constant -> Boolean_constant;

Manifest_constant ->

Manifest_constant ->
Manifest_constant ->
Manifest_constant ->
Boolean_constant ->
Boolean_constant ->
Float_constant ->

Character_constant;
Integer_constant;
Float_constant;

String;

true;

false;
'FLOATINGconstant0';
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Manifest_array ->
Expression_list ->
Expression_list ->
Comparision ->
Comparision ->
Equality ->
Inheritance ->
Parent ->
Parent_list ->
Parent_list ->
Discriminator_opt >
Discriminator_opt ->
Class_type ->
Actual_generics_opt >
Actual_generics_opt ->
Actual_generics ->
Type_list ->
Type_list ->
Type ->
Type ->
Type ->
Type -
Class _type expanded ->
Anchored ->
Anchor ->
Anchor ->
Bit_type ->
Constant ->
Constant ->
Rename_opt ->
Rename_opt ->
Rename ->
Rename list ->
Rename list ->
Rename_pair ->
Feature_name ->
Feature_name ->
Feature_name ->
Infix ->
Infix_operator ->
Infix_operator ->
Prefix ->
Prefix_operator ->
New_exports_opt ->
New_exports_opt ->
New_export_item ->
New_export_list ->
New_export_list ->
New_exports ->
Class list ->
Class list ->

ANGLEBL Expression_list ANGLERR;
Expression;
Expression_list *," Expression;

NOTEQUAL,;
Expression Comparision Expression;
inherit Parent_list;

Use of_constraint_opt Class _type Discriminator_opt;

Parent;

Parent_list *;" Parent;

(" Name')’;

Class_name Actua_generics_opt;
Actual_generics;

T Type_list']";

Type;

Type list*,' Type;
Class_type;
Class_type_expanded;
Anchored;

Bit_type;

expanded Class type;

like Anchor;

identifier;

current;

BIT Constant;
Manifest_constant;

Entity;

Rename;

rename Rename list;
Rename_pair;

Rename list *," Rename_pair;
Feature_nameas Festure_name;
identifier;

Prefix;

Infix;

infix *(" Infix_operator ")";
Binary;

identifier;

prefix '(* Prefix_operator ')';
Unary identifier;
New_exports,

Clients Feature_set;
New_export_item;
New_export_list *;' New_export_item;
export New_export_list;
Class_name;

Class ligt ', Class_name;
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Clients
Feature_set
Feature_set
Undefine_opt
Undefine_opt
Undefine
Select_opt
Select_opt
Select

->

->
->

->

->
->

{* Class list '};
Identifier_list;

all;

Undefing;

undefine Feature li
Select;

select Feature list;

client

S

suppliar

ModelElement

requiremant | provision

o

&

descripticn | Simg

Geneval
disceiminater | Name - generaizetion  subbee 1 [Chog
* specislization  stperype 1 |13LE®l:Boolean
L pertvn batrart : Boolean

Clagsifiar

assocatonznd

speciiicaton

participant

cannection

aszsocaionEnd

qualifisr

AssocationClass

Fig. 13 Core Package - Relationships
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0.

subDependencies

requirement client

Dependency
description : String

ModelElement
(from Core)

ternplate

Q.1

‘ templateParameter

Refinement

mapping : Mapping

‘ Usage ‘ Trace ‘Bindlng
L 0.1
argument | 4 « {ordered}
ModelElement
{from Core)

Fig. 14 Auxiliary Elements - Dependencies and Templates

Relation_declaration

Relation_inheritance_opt
Relation_inheritance_opt
Link_list_opt
Link_list_opt
Relation_name
Relation_inheritance
Parent_relation_list
Parent_relation_list
Parent_relation

Relation_feature_adaptation_opt
Relation_feature_adaptation_opt

Relation_type
Relation_path
Relation_feature_adaptation
Relation_redefine_opt
Relation_redefine_opt
Relation_redefine
Feature or_redef
Feature or_redef
Redefine with list
Redefine with list
Redefine pair
Link_list
Assoc_entity_opt
Assoc_entity_opt
Type_or_dependency
Type_or_dependency
Type_link_two_list
Cardinality_opt
Cardinality_opt
Cardindlity2

->

->

->

relation Relation_name Extension_declaration_opt Extension_use Relation inheritance opt
Link_list_opt Features attrib_or_Oper Invariant_opt end;

Relation_inheritance;

>

->

->

->

->
->

->

->

->

->

->

->

->

->

->
->

Link_list;

identifier;

inherit Parent_relation_list;
Parent_relation;

Parent_relation list *;* Parent_relation;

Use of_constraint_opt Relation_type Relation feature adaptation_opt;

>

adaptation Relation_feature adaptation;
Relation_path;

Element_path;

Rename_opt New_exports_opt Undefine_opt Relation_redefine_opt Select_opt end;
Relation_redefine;

redefine Feature or_redef;

Feature list;

Redefine_with_list;

Redefine_pair ;

Redefine_with_list *," Redefine_pair;
Feature_name with Feature_name;

link Type_or_dependency ;

with Classifier_name;

Type_link_two_list Assoc_entity_opt;
Dependency _list Dependency_description_opt;
Type_link Cardinality_opt *,' Type_link_list;

Cardindlity2;
'[' Cardindity 'T;
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Cardinality

Range_last

Range_last

Range_mid

Range_mid

Range_list

Range_list

Int_or_star

Int_or_star

Type_link_list
Type_link_list

Type_link

Dependency _list
Dependency _list
Dependency
Dependency_description_opt
Dependency_description_opt

->

->

->

->

>

->

->

->
->

Range list Range last;

Range;

Int_or_star;

Range ', ;

Integer_constant *,";

Range list Range_mid;
Integer_constant;

Star;

Type_link Cardinality_opt;
Type_link_list ', Type_link Cardinality_opt;
Classifier_name;

Dependency;

Dependency_list *," Dependency;
Element_path to Element_path;
is TextMultiline;
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C UOL code for the MOF meta-meta-model

The following model is the MOF specification writed in UOL

nmodel MOF

-- Package Reflective

package Reflective
is {any}

-- Exceptions
exception AlreadyCreated
end -- exception AlreadyCreated

exception BadPosition
end -- exception BadPosition

exception ConstraintError
feature {any}
constraint_desi gnator : Ref Cbject;
of fendi ng_val ues : ErroneousVal ues;
expl anation_text : stringt
end -- feature
end -- exception ConstraintError

exception InvalidDesignator
feature {any}
desi gnator : DesignatorType;
el ement _kind : string
end -- feature
end -- exception |InvalidDesignator

exception InvalidLink
end -- exception InvalidLink

exception InvalidObject
feature {any}
desi gnator : Desi gnator Type;
obj : Refbject;
type_expected : TypeCode
end -- feature
end -- exception Invalidject
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exception InvalidVal ue
feature {any}
desi gnator : Desi gnator Type;
el ement _kind : string;
val ue : Val ueType;
type_expected : TypeCode
end -- feature
end -- exception InvalidValue

exception M ssi ngParaneter
feature {any}
desi gnator : Desi gnhator Type
end -- feature
end -- exception M ssingParaneter

exception Not Found
end -- exception Not Found

excepti on Not Set
end -- exception Not Set

exception PragmaNot Present
end -- exception PragmaNot Present

exception PragmaNot Supported
end -- exception PragmaNot Supported

exception O her Exception
feature {any}
exception_designator : DesignatorType;
exception_val ues : Val uesType
end -- feature
end -- exception O herException

exception Semanti cError
feature {any}
error_name : string;
of fendi ng_val ues : ErroneousVal ues;
expl anation_text : string
end -- feature
end -- exception Semanti cError

exception Structural Error
feature {any}
violations : Structural Vi ol ati onSet

end -- feature
end -- exception Structural Error
-- Interfaces

i nterface RefBaseObject
feature {any}
deferred netaObj ect (): Desi gnat or Type
is text "Areflective object reveals its nature through the
nmet a- obj ect returned by the netaObject operation. The CORBA
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obj ect type of the returned neta-object depends on the usage
conventions which govern this use of the Reflective
i nterfaces.
The operation may return an invalid (nil) object reference if
no descriptive neta-objects for the object are available."
deferred itself(in otherObject : RefBaseObject): bool ean
is text "The itself operation tests whether this object and
anot her object provided an argunment are identical. The
preci se semantics of this operation depends on the usage
conventions.";
deferred repository _container(): RefBaseObject
is text "The repository_contai ner operation returns the
repository container for an object. The precise semantics of
this operation depends on the usage conventions."
end -- feature
end -- interface RefBaseObject

i nterface Ref Qbject
i nherit RefBaseObject
feature {any}
deferred islnstanceO (in soneType : DesignerType; in
consi der Subtypes : bool ean): bool ean
is text "This operation tests whether the RefCbject is an
i nstance of the type described by the soneType neta-object.
I f the considerSubtypes argunment is true, an object whose
type is a subtype of the type described by someType will be
considered as an instance of the type. Wen the type system
does not have a notion of subtyping, the considerSubtypes
argument is ignored.";
deferred createlnstance(in args[0..*] : Val ueType): Ref Obj ect
is text "This createlnstance operation creates a new i nstance of
the Ref Object's nost derived type. The args list gives the
initialization paranmeters for the new object as required. If
it is inappropriate to create an object (e.g. the type is
abstract) or the argunents are incorrect, exceptions will be
rai sed.
If a meta-nodel supports nultiple factory operations for a
gi ven type, the usage conventions should define how to decide
which factory operation to use based args provided. (The
i nvokeOperation operation is also available as a possible
alternative.)";
deferred all Objects(in includeSubtypes : bool ean): Ref Obj ect
is text "The all Cbjects operation returns the collection of al
known instances of this objects nodel type that are present
in the context. If the nodel has a well defined notion of
subtyping and i ncludeSubtypes is true, the resulting
collection will also include the object instances that are
subtypes. The specific definition of what constitutes the
object's context should be defined in the usage
conventions.";
deferred setValue(in features : DesignatorType; in value
Val ueType)
is text "The setValue operation assigns a new value to a feature
(e.g. attribute or object link) of the object as allowed by
the object's type and its meta-nodel. The precise neani ng of
assignment, the kinds of features it applies to, and the set
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of exceptions that can be raised are dependent on the usage
conventi ons.

St andard exceptions are raised if the feature is not a known
changeabl e feature of the object, if the type of value is
incorrect, or if the update would violate structural or
semantic integrity constraints

For neta-nmodel s that support collection valued features, the
set Val ue operation replaces the current collection value with
a new one. More specialized operations are defined bel ow for
updating the individual values of a feature collection.”

deferred value(in features : DesignatorType): Val ueType

is text "The val ue operation fetches the current val ue of sone

feature. The precise nethod of obtaining the value returned
and the set of exceptions that can be raised are dependent on
the usage conventi ons.

St andard exceptions are raised if the feature is not known,
is not appropriate for fetching, or if some semantic error
was detected during the access attenpt.";

deferred addVal ue(in features : DesignatorType)

is text "The addVal ue operation allows the user to add a new

conmponent value into a feature that is a collection. The
preci se semantics of the add operation depends on the usage
conventi ons.

St andard exceptions are raised if the feature is not a known
changeabl e collection, if the value has the wong type, or if
the add operation would violate structural or semantic
integrity rules.”;

def erred addVal ueBefore(in features : DesignatorType;

in val ue: Val ueType;
in existingValue : Val ueType)
is text "The addVal ueBefore operation is simlar to the addVal ue

operation, except that the user can control the point at

whi ch the new value is inserted into the collection. The
operation is intended to be used to update ordered
collections with unique elenents. The precise semantics of
the insertion (including the position) depend on the usage
conventi ons.

Not Found should be raised if existingValue is not a nenber of
the collection. Standard exceptions are raised for other
errors as described above."

deferred addVal ueAt (in features : DesignatorType;

in val ue: Val ueType;
in position : |ong)
is text "The addVal ueAt operation is simlar to the

addVal ueBef ore operation, except that the user specifies the
insertion point using an index. The operation is intended to
be used to update ordered collections with non-unique

el ements. The precise senmantics of the insertion (including
the position) depend on the usage conventi ons.

If the position value does not denote a valid location in the
coll ection, InvalidPosition should be raised. Standard
exceptions are raised for other errors as described above."

deferred nodi fyVal ue(in features : Designator Type;

i n existingVal ue: Val ueType;
i n newal ue: Val ueType)
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is text "The nodifyVal ue operation replaces one value in a
feature collection with another one. The operation is
intended to be used to update collections with unique
el ements. The precise senmantics of the update depend on the
usage conventi ons.

St andard exceptions are raised if the feature is not a known

changeabl e collection, if the newalue has the wong type or

if the update would violate structural or semantic integrity

constraints. Simlarly, the NotFound exception should be

raised if the existingValue is not in the collection.”
deferred nodi fyVal ueAt(in features : Designator Type;

i n newval ue: Val ueType;

in position: |ong)

is text "The nodifyVal ueAt operation is sinmlar to the
nmodi f yVal ue operation, except that the existing value to be
nmodi fied is specified by positionrather than by value. The
operation is intended to be used to updatecollections with
non-uni que el enments. The precise semantics of thenodification
(including the position) depend on the usage conventi ons.

St andard exceptions are raised if the feature is not a known
changeabl e collection, if the newalue has the wong type or
if the update would violate structural or semantic integrity
constraints. |If position does not denote a valid location in
the collection, InvalidPosition will be raised.";

deferred renpveVal ue(in features : DesignatorType;

i n existingVal ue: Val ueType)

is text "The renoveVal ue operation is used to remove a val ue
froma feature collection. The operation is intended to be
used with collections with unique elenments. The precise
semantics of the deletion depend on the usage conventi ons.

St andard exceptions are raised if the feature is not a known
changeabl e collection, if the existingValue has the wong
type, or if the renoval would violate structural or semantic
integrity constraints. If the existingValue is not present in
the collection, NotFound will be raised.";

deferred renoveVal ueAt (i n features : DesignatorType;

in position : |ong)

is text "The renoveVal ueAt operation is simlar to the
renoveVal ue operation except that the value to be renoved is
speci fied by an index. The operation allows renpoval from
collections with non-unique el ements. The precise semantics
of the deletion depend on the usage conventi ons.
Standard exceptions are raised if the feature is not a known
changeabl e collection, or if the renpval would violate
structural or semantic integrity constraints. |If the position
is out of range for the collection, InvalidPosition will be
raised.";

deferred i nvokeOperation(inout args[0..*]: ValueType): Val ueType

is text "The invokeQOperation operation causes a nodel -specific
operation to be invoked with the argunents supplied. The
conventions for encoding and passing argunents, results and
exception val ues should be defined by the usage conventi ons.
Exceptions are raised if requestedOperation does not
designate an operation for the object, or the nunber or types
of the args are not as required. If the invoked operation
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rai ses an exception, this is mapped onto O her Exception, with
exception paraneters as defined by the usage conventions."
end -- feature
end -- interface RefObject

i nterface Ref Associ ation
i nherit RefBasebject
feature {any}
deferred exists(in someLink : Link):bool ean
is text "The exists operation tests whether the supplied link is
a menber of this association. The precise neaning of |ink
exi stence depends on the usage conventions The ends of as
Li nk must be given in the order defined by the association's
defining nodel. The InvalidLink exception will be raised if
the CORBA object types of the two ends of soneLink do not
mat ch the defining nodel."
deferred query(in queryEnd : DesignatorType; in queryQObject
Ref Obj ect ) : Ref Obj ect
is text "G ven an object value for one end of a link, the query
operation returns the set of objects linked to it in the
associ ation. The precise semantics of linked to are
determ ned by the usage conventions.
The operation should raise InvalidDesignator if the queryEnd
designator is not a known association end, or |nvalidObject
if the queryObject is invalid, or does not have an
appropriate type.";
def erred addLi nk(in newLink : Link)
is text "The addLi nk operation adds newLink into the set of
links that conprise the association. |If the association has
ordering semantics, the link should be inserted at the | ast
position for that ordering. As with other operations, the
preci se semantics of link insertion depends on the usage
conventi ons.
The addLi nk operation should raise InvalidLink if the newLink
obj ect references are invalid or have the wong type, and ot her
standard exceptions if adding the link violates structural or
semantic integrity constraints.";
def erred addLi nkBefore(in newLi nk : Link;
in positionEnd : DesignatorType;
in positionValue : RefObject )
is text "The addLi nkBefore operation adds newLi nk at a
particular position in the association. The precise semantics
of link insertion (including the position at which the link is
i nserted) depends on the usage conventions. The operation
shoul d rai se standard exceptions if the newLi nk object
references are invalid or have the wong type, if either of
positi onEnd or positionValue is inappropriate, if positionValue
is not found in an existing link, or if adding the |ink
viol ates structural or semantic constraints.";
deferred nodi fyLi nk(in existingLink : Link;
in positionEnd : DesignatorType;
in positionValue : RefObject )
is text "The nodi fyLink operations replaces one or other of the
end val ues for an existing link with a new value. The precise
semantics of the update depend on the usage conventions.
However, it is recomended that the update be nodeled as a
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single | ogical operation rather separate del eteLink and an
addLi nk operations. Standard exceptions should be raised if the
arguments are incorrect or the nmodification violates structura
or semantic constraints.";

deferred renoveLi nk(in existingLink : Link)

is text "The renovelLi nk operation renoves the existingLink from
the association. The precise semantics of link removal depend
on the usage conventions. Standard exceptions should be raised
if existingLink is invalid, does not exist, or if renoving it
woul d violate structural or semantic constraints."”

end -- feature

end --

i nterface Ref Associ ati on

i nterface RefPackage
i nherit RefBaseObject
feature {any}

deferred getCl assRef(in type : DesignatorType): RefObject

is text "The getCl assRef operation returns the object reference
for a class proxy object for a given type in the package's
nodel . The precise type and purpose of the proxy object depends
on the usage conventions. If the meta-nodel does not require
the use of a class proxy object for the type, then an invalid
obj ect reference should be returned. The Invali dDesi gnat or
exception should be raised if type does not denote a type in
t he package' s neta-object description.”;

deferred get Associ ation(in association: DesignatorType):

Ref Associ ati on
is text "The getAssociation operation returns a object reference
for an association object that holds |inks between the types in
the context of the package instance. The precise type and
semantics of the association object returned depend on the
usage conventions. The I nvalidDesi gnator exception should be
raised i f association does not denote a valid association in
t he package' s neta-object description.”;

def erred get Nest edPackage(i n nest edPackage: Desi gnator Type):

Ref Package

is text "The get Subpackage operation returns a package instance
obj ect reference for a package nested with the current one. The
preci se type and semantics of the package object returned
depend on the usage conventions. The Invali dDesi gnat or
exception should be raised if nestedPackage does not denote a
nested package in the package's neta-object description.”

end -- feature

end --

end --

i nterface RefPackage

package Reflective

-- Package Model Package

package Model Package
import from Reflective

is {any}

Tag Val ues
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tag val ues
Associ ati onEndNane
| sNavi gabl e
Aggregati on

end

-- Exceptions

exception BadKi ndString
end -- exception BadKi ndString

exception Fornmat Not Supported
end --

exception Format Not Supported

exception I1IformedExternalizedObject

feature {any}

explanation : string
end -- feature
end -- exception IlI|fornmedExternalizedObject

exception NameNot Found
feature {any}
name : NameType
end -- feature
end -- exception NameNot Found

exception NaneNot Resol ved
feature {any}
m ssi ng_name :
resol ved_part
end -- feature
end -- exception Nanmenot Resol ved

NameType;
NaneTypelLi st

exception Obj ect Not Externalizable

feature {any}

explanation : string
end -- feature
end -- exception ObjectNot Externalizable
-- Classes

deferred cl ass Model El enent
inherit Reflective:: Ref Qbj ect
feature {none}
name : NanmeType
annotation : AnnotationType;
qual i fi edName constrai ned by

{not self.ocllsTypeO (Package)
i nplies self.container->size <

and self. isTypeOf (Package)
NameTypeSeq

end -- feature

feature {any}

- Ap-40 -

i mplies self.container->size

2

1
}



Appendices

(UOL 1.2)

deferred verify(in depth: Dept hType; out violations[O..*]:
ConstraintViolation): VerificationResultKind
is text " Each Moddel El ement is capable of checking its own
correctness, as defined by the inherent properties of
met anodel s described in this specification, and constraints
that hold over the Mbdel El enent. The client of the operation
speci fies whether the operation should propagate to any
Model El enents that this Mdel El ement night contain (if it is
capabl e of containing elenments), or whether it should return
after only checking itself. The verify operation checks
i nherent constraints on the object and its attributes plus
any constraints contained by the object.. The operation
returns valid if all verification checks passed; otherwi se it
returns invalid. A parameter returns representations of any
constraint violations detected. If the operation returns
invalid, this parameter nust not be enpty. \Wen the depth
argurment is deep, and this elenent (and, by definition, al
its dependent elenents) are published, the operation returns
publ i shed. ";
deferred i sFrozen(): bool ean
is text " Reports the freeze status of a Mddel El enent. A
Model El ement, at any particular time, is either frozen or not
frozen. Al Model El ements of a published nodel are
permanently frozen.";
deferred set Nanme(i n newName: NaneType)
constrained by { text "constraints are defined on the
Nanespace- Cont ai ns- Model El enent associ ati on, which may be
vi ol ated as a consequence of this operation"}
is text "Provides the only nmeans of changi ng the name of an
exi sting Model El enent. ";
deferred findRequiredEl enents(in kinds[1..*]:DependencyKind; in
recursive: bool ean) : Model El enent
is text "Supports selecting a subset of the dependents, based
on the kind of dependency. In addition, this operation can
return the transitive closure of all required el enents, when
the argunent recursive is set to true. Setting the kinds
paranmeter to all, the operation can take advantage of the
recursive find, without restricting to specific dependency
ki nds. This operation is nore powerful than the
requi redEl enents reference.”
deferred isVisible(in otherEl enent: Mbdel El enent): bool ean
is text "Determ nes whether the supplied Mdel El enent is
visible to this Mdel Elenment. |f necessary, the operation
searches through the transitive closure of the Mdel El ements
that are visible to this Mdel El enent. For a conplete
description on visibility rules, and their inplication on
bui | di ng nodels, see Section 6.5 of MOF specification
(ad970804) Rules of Inporting and Visibility."
deferred i sRequiredBecause(out reason: DependencyKi nd) : bool ean
is text "Determ nes whether the supplied Mdel El enent is
requi red by this Model El ement, according to the DependsOn
derived association. |If the supplied Mdel El enent is required
by this Model El enent, this operation returns the kind of
dependency. If the supplied Mddel Element is indirectly
required by this Model El enent through transitivity, the
dependency is categorized as indirect. If the supplied
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Model El ement is not required by this Model El ement, the reason
output argunent is an enpty string."
deferred renoveEl enent ()
is text "Renoves this Mdel El enent from existence (fromthe
perspective of the nodeler). In doing so, this operation
renoves the Link between the Mdel El enent and its container.
The operation also renopves the Link between this Mdel El ement
and its class-level representation (which keeps track of al
of its instances in the MofRRepository). For each attribute of
this el enent which contains one or nore Model El enents, this
renoveEl enent operation is invoked. For each reference of
this elenent, the corresponding Link is renmpved, and the
referenced el ement nmay have the renpveEl ement operation
i nvoked, depending on the defined aggregation of the
reference (See Section 6.2.3 of MOF specification (ad970804)
Aggregations). If this Mddel Elenent is linked to an el ement
i n anot her Model Repository, the renoveEl ement operation could
result in a dangling Link. See Section 6.7.2 of MOF
specification (ad970804) Defining Mddels across Repositories
for a discussion of such issues";
deferred copyEl enent (i n cont ai ner: Namespace) : Model el enent
is text"Supports the copying of a nodel. This operation is not
i ntended for users of the MOF."
end -- feature
constrained by { text "The attribute values of a Mdel El enent
which is frozen cannot be have the values of its attributes
changed. This constraint applies to all subtypes of Model El enent,
and constrains all their attributes as well. A Link cannot be
changed or renpved if both a Model El enent which is frozen is
connected and that Model El enent has a Reference corresponding to
that Link; also a new Link cannot be created which connects a
Model El ement which is frozen if the Mdel El enent has a Reference
corresponding to the candi date new Link."}
end -- class Model El enent

deferred cl ass Namespace
i nherit Model El ement
feature {any}
deferred | ookupEl enent (i n nane: NaneType): Model El enent
is text "Searches for a contained elenment with the designated
nanme. |If the operation finds a Mdel El enent, referenced by
cont ai ner, which has a name equal to the supplied name, the
operation returns that elenment. Otherwise, no elenment is
returned.”;
deferred resol veQualifiedName(in qualifiedName[1l..*]: NameType)
rai se NameNot Resol ved
is text "Searches for a contained elenent with the designated
qualified nane. Depth of the target Model El emrent within the
contai nment hierarchy, with respect to this Namespace, nust
mat ch the nunmber of nanes in the NameType list. return type:
Model El ement (exactly one). |If no elenent is found, an
exception is raised.”
deferred nanelsValid(in proposedName: NameType): bool ean
is text "Determ nes whether the specified name can be used
wi thin the namespace. The operation verifies that the name is
valid according to the constraint on nanes and that the nane
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is not already used within the nanmespace. The operation
returns true only if both conditions are met. The nanelsValid
operation supports renam ng Model El enent s";
deferred findEl ementsByType(in of Type: Class; in
i ncl udeSubt ypes: bool ean) : Model El enrent
is text "Returns all the Model El ements identified by the
contents reference defined for this Namespace that are of the
type supplied. The returned list of Mddel Elements is a subset
of the Mddel El enents contained by this Nanespace. This
operation can either return only those Mdel El ements t hat
exactly match the specified type or those Model El ements that
are instances of the specified type and one or nore of its
subt ypes. Because Mdel El enent is an abstract type, invoking
this operation with the of Type argunent specified as
Model El enent and the includeSubtypes argunment set to fal se
returns an enpty |ist. Because Mdel El enent is the base type
for all instances which can be contained by a Nanespace,
I nvoki ng the operation with the of Type argument specified as
Model El ement and i ncl udeSubtypes set to true returns all the
cont ai ned el ements of the Nanespace."
end -- feature
end -- class Nanespace

cl ass Ceneralizabl eEl enent
i nherit Nanmespace
feature {none}
visibility : VisibilityType;
i SAbstract : bool ean;
i sRoot : TristateType;
i sLeaf : TristateType;
al | Supertypes[0..*] : Generalizabl eEl enent
end -- feature
feature {any}
deferred | ookupEl ement Ext ended(in name : NaneType; in
i ncl udeSubt ypes : bool ean): Model El emrent
is text "Returns the el enment whose nanme mat ches the provided
name. Like findEl ement defined for Nanmespace, this operation
searches the el enents contained by the Generalizabl eEl enent.
However, the | ookupEl enent Ext ended al so searches the el ements
contai ned by all Generalizabl eEl ement supertypes (direct and
indirect) of the Generalizabl eEl enent. Subtypes can include a
| arger overall are for the | ookup. Package, a subtype of
General i zabl eEl ement, al so considers the el ements brought
into this Nanespace through the use of the Inport type."
deferred findEl ement sByTypeExt ended(i n of Type
Type) : Model El enent
is text "Provides an extension of the findEl ementsByType
defined for Nanespace so that contained el enents of al
supertypes (direct and indirect) of the Generali zabl eEl ement
are included in the search. The order of the returned
elenents is determ ned by the order of the elenents contained
in the GCeneralizabl eEl enents and a depth-first traversal of
the supertypes. Subtypes can include a larger overall are for
t he | ookup. Package, a subtype of Ceneralizabl eEl enent, al so
considers the el enents brought into this Nanespace through
the use of Inport"
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end -- feature
end -- class Generalizabl eEl enent

cl ass TypedEl enent
i nherit Mbdel El enent
end -- class TypedEl ement

deferred class Classifier
i nherit Generalizabl eEl enent
end -- class Classifier

class d ass
i nherit Classifier
feature {none}
i sSi ngl eton : bool ean
end -- feature
constrained by {((self.contents - Set { C ass, DataType,
Mof Attri bute, Reference, Operation, Mof Exception, Constraint })-
>i senpty) and (self.isSingleton inplies self.Alllnstances < 2)
and (self.isAbstract inplies not self.isSingleton )}
end -- class Cass

cl ass Dat aType
i nherit Classifier
feature {none}
t ypeCode
constrained by {text "
al | Types : Set {TCKi nd}
al | Types = Set{ self.kind }->union(
if Set{tk_struct, tk_union, tk_except}
->i ncl udes(sel f. ki nd)
then sel f.nenber _types->collect(m | nt.all Types)->
uni on(
if self.kind = tk_union then
sel f.discrimnator_type.all Types
else { }
endi f

else if Set{tk_sequence, tk_ array, tk_alias}
->i ncl udes(sel f. kind) then
sel f.content _type.all Types

el se{ }
endi f "}
TypeDescri pt or

end -- feature

constrained by {text "((self.contents - Set{ TypeAlias, Tag })
->i senmpty) and (sel f.typeCode. al | Types->i ntersecti on(Set{
tk_void, tk_principal, tk_except })->isEnpty) and
(sel f.typeCode. al | Types->forAll (tc| {set of MOF data type nanes)
->i ncludes(tc. nane) or self.contents->Sel ect(c
c.isOF Type(TypeAlias))-> collect(ta | ta.nane)
->i ncludes(tc.nane) or true))"}

end -- class DataType

deferred cl ass Feature
i nherit Nbdel El enment
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feature {none}
visibility: VisibilityType
end -- feature
end -- class Feature

class Structural Feature
i nherit Feature; TypedEl enent
feature {none}
multiplicity: MultiplicityType;
i schangeabl e: bool ean
end -- feature
end -- class Structural Feature

class MdfAttribute
i nherit Structural Feature
feature {none}
i sDeri ved: bool ean
end -- feature
end -- class M Attribute

cl ass Reference
i nherit Structural Feature
constrained by {(self.muliplicity =

self.referencedEnd. multiplicity
and (self.scope = instance_level)
and (self.isChangeable = self.referencedEnd. i sChangeabl e)
and (self.type = self.referencedEnd.type))}

end -- class Reference

deferred cl ass Behavi oral Feat ure
i nherit Namespace; Feature
end -- class Behavi oral Feature

cl ass Operation
i nherit Behavi oral Feature
feature {none}
i sQuery: bool ean
end -- feature
constrained by {((self.contents - Set { Paranmeter, Constraint })
->i sEnpty
and (self.contents->Select(c | c.ocllsTypeO (Paraneter))
->Select(p : Parameter | p.direction = return)->size < 2))}
end -- class Operation

cl ass Mof Exception
i nherit Behavioral Feature
constrained by {((self.contents - Set { Paranmeter, Constraint
})->i sEnpty)
and (self. contents->Select(c | c.ocllsTypeO (Paraneter))
->forAll (p : Paraneter | p.direction = Qut))}
end -- class MofException

cl ass Associ ation
constrai nt
consOneNot None is {(self.contents->Sel ect(c
c.ocl I sTypeOf (Associ ati onEnd)) - >
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Select(r | r.aggregation <> None)->size < 2)}
end -- Constraint
i nherit Classifier
feature {none}
i sDerived : bool ean
end -- feature
constrained by {((self.contents - Set{ Associ ati onEnd, Constraint
})->i sEnpty)
and (self.supertypes->i senpty )
and (self.isRoot = dont_care and self.isLeaf = dont_care )
and (not self.isAbstract )
and (self.visibility = public )
and (self.contents->Select(c | c.ocllsTypeO (AssociationEnd))-
>size = 2 )}
end -- class Association

cl ass Associ ati onEnd
i nherit TypedEl enent
feature {none}
multiplicity : MiultiplicityType;
aggregati on: Aggr egati onType;
i sNavi gabl e: bool ean;
i sChangeabl e: bool ean;
ot her End: Associ ati onEnd
end -- feature
constrai ned by {(consoneNot None)
and (not self.referent->isEnpty inplies self.isNavigable)
and (ot herEnd = self.container.contents->
Sel ect(c | c.ocllsKindO (AssociationEnd) and ¢ <> self))
and (self.multiplicity.isOrdered inplies not
self.otherEnd.nultiplicity.isOrdered)}
end -- class AssociationEnd

cl ass Package

i nherit Generalizabl eEl enent

feature {any}

deferred copyModel (i n target: Nanespace): Mbdel el enent

is text "This operation is only available to top-Ilevel Packages

(Packages not contai ned by anot her Package). The copyMde
operation creates a copy of the nodel in the target Nanmespace.
For copying a MOF-conpliant netanodel, this Nanespace nust be an
i nstance of MofRepository. The boundaries of the copy are
determi ned by the transitive closure of the nodel's
requi redEl enents (elenments it depends on). The operation could
result in copying not only this nodel, but inported Packages
fromthis nodel's repository or other repositories. |If however
an inported Package is already in the target repository, it is
not copied.";

deferred externalize(in format:string;inout stream Any)
rai se Obj ect Not Ext er nal i zabl e, For mat Not Support ed

is text "Externalize the Package and all of its Model El enments

(transitive closure on the contai nnment hierarchy) in a format
specified by the format paraneter, into a stream of type any."

deferred internalize(in format:string;in stream Any): Package
rai se Format Not Supported, Il fornmedExternal i zedObj ect
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is text "Translate a nodel in sone external format specified by
the format paranmeter, encoded in the stream into a package"
end -- feature
constrained by {((self.contents - Set { Package, Type, DataType,
Associ ati on, MfException, Constraint, Inmport })->i sEnpty)
and (not self.isAbstract)}
end -- class Package

class I nport
i nherit Model El ement
feature {none}
visibility:bool ean
end -- feature
constrai ned by {(self.container.isVisible(e
e=sel f. i nmport edNanmespace))
and (sel f.container.extendedNanespace- >
forAll (e | e.qualifiedName =
sel f.i nmportedNamespace. qualifiedName inmplies e = self))}
end -- class |nport

cl ass Paraneter
i nherit TypedEl enent
feature {none}
direction: DirectionType;
multiplicity: MultiplicityType
end -- feature
end -- class Paraneter

cl ass Constraint
i nherit Mbdel El enent
feature {none}
expr essi on: Any;
| anguage: string;
eval uati onPol i cy: Eval uati onType
end -- feature
constrai ned by {(self.constrainedEl ements->forAll(c | not
c.ocl1sTypeOf (Constraint))) and (sel f.constrai nedEl ements->
forAll (c | self.container.extendedContents->includes(c|)))}
end -- class Constraint

cl ass Const ant
i nherit TypedEl enment
feature {none}
val ue: Any
end -- feature
constrained by {self.value.ocl|sTypeO(e|e=self.type)}
end -- class Constant

class Tag
i nherit Mbdel El enent
feature {none}
tagld:string;

val ue: Any
end -- feature
end -- class Tag
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cl ass TypeAli as
i nherit TypedEl enent
feature {none}
multiplicity:MultiplicityType
end -- feature
end -- class TypeAlias

-- Rel ati onshi ps
rel ati on DependsOn
i nk Model El enent[0..*], Model El enent[ 0. . *]
feature {Model El ement}
with tag val ues (<Associ ati onEndNane, provi der >)
end -- feature
feature {Model El enent}
with tag val ues
(<Associ at i onEndNane, dependent >, <l sNavi gabl e, f al se>)
end -- feature
end -- relation DependsOn

relation Aliases
link Inmport[0..*], Nanmespace[ 1]
feature {Inport}
with tag val ues (<Associ ati onEndNane, i nporter >,
<l sNavi gabl e, f al se>)
end -- feature
feature {Nanmespace}
with tag val ues (<Associ ati onEndNane, i nported>)
end -- feature
end -- relation Aliases

rel ati on Contains
i nk Mbodel El enent[O0..*], Nanespace[ 0. . 1]
feature {Model El enent}
with tag val ues (<Associ ati onEndNane, cont ai nedEl enent >) ;
constrai ned by {ordered}
end -- feature
feature {Nanmespace}
with tag val ues (<Associ ati onEndNanme, cont ai ner >,
<l sNavi gabl e, f al se>
<Aggr egat i on, Conposi t e>)
end -- feature
end -- relation Contains

rel ati on Constrains
| ink Model El enent[1..*], Constraint[0..*]
feature {Model El ement}
with tag val ues (<Associ ati onEndNane, constr ai nedEl ement >)
end -- feature
end -- relation Constrains

relation AttachesTo
link Tag[O..*], Mbdel El enent[1..*]
feature {Tag}
with tag val ues (<IlsNavigabl e, fal se>)
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end -- feature
end -- relation AttachesTo

relation Ceneralizes
link Generalizabl eEl enent[0..*], Generalizabl eEl enent[0..*]
feature {Ceneralizabl eEl enent}
with tag val ues (<Associ ati onEndNane, supertype>);
constrai ned by {ordered}
end -- feature
feature {Generalizabl eEl ement}
with tag val ues
(<Associ at i onEndNane, subt ype>, <l sNavi gabl e, f al se>)
end -- feature
end -- relation CGeneralizes

relation I sOf Type
link Classifier[1], TypedEl ement[0. . *]
feature {Classifier}
with tag val ues (<Associ ati onEndNane, type>)
end -- feature
feature {TypedEl enent}
with tag val ues (<IlsNavigabl e, fal se>)
end -- feature
end -- relation IsOF Type

rel ati on CanRai se
i nk Operation[O..*], Mof Exception[O..*]
feature {Operation}
with tag val ues (<IlsNavigabl e, fal se>)
end -- feature
feature {MfException}
constrai ned by {ordered}
end -- feature
end -- relation CanRaise

relation RefersTo
i nk Reference[O0..*], Associ ati onEnd[ 1]
feature {Reference}
with tag val ues
(<Associ at i onEndNane, r ef erent >, <l sNavi gabl e, f al se>)
end -- feature
feature {Associ ati onEnd}
with tag val ues (<Associ ati onEndNane, r ef er encedEnd>)
end -- feature
end -- relation RefersTo

rel ati on Exposes
link Reference[0..*], Associ ati onEnd[ 1]
feature {Reference}
with tag val ues
(<Associ ati onEndNane, ref errer >, <l sNavi gabl e, f al se>)
end -- feature
feature {Associ ati onEnd}
with tag val ues (<Associ ati onEndNane, exposedEnd>)
end -- feature
end -- relation Exposes Exposes
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end -- package Model Package
end -- nodel MOF
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UOL grammar in WSN format:

(UOL 1.2)

Being that for the STEP/EXPRESS mapping it is better to have the grammar in WSN format, this section

contains the description of the UOL grammar in WSN format.

Key

words:

action = 'action’.

actions = 'actions.
activity = "activity'.

actor = 'actor’.
‘adaptation = adaptation'.
addonly = "addonly'.

after = 'after'.

al ="al".

aternative = 'dternative.
and ='and".

any ='any".

as='as.

attached = "attached'.

BIT ="BIT".

branch = 'branch'.

by ="by".

cal ='cal".
class='class.
collaboration = 'collaboration'.
component = ‘component’.
composite = 'composite’.
concurrent = ‘concurrent'.
constraiend = 'constrained'.
constraint = 'constraint’.
course = 'course.

creates = 'creates.
current = 'current’.

deep = 'deep'.

deferred = 'deferred..
diagrams = 'diagrams.
dse="dse.
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end ='end".

entry = 'entry".

event = 'event’.
exception = 'exception'.
exit = 'exit'.

expanded = "expanded'.
export = 'export'.
extend = 'extend'.
extension = 'extension'.

false = 'false.
feature = 'feature'.
final = 'fina'.
flow = flow'.
fork ='fork'.
form ='from'.

frozen = 'frozen'.

history = 'history".
implements = 'implements.
implies ="implies.

import = 'import'.

in="in".

infix = "infix".

inherit = "inherit'.

initial = "initia’".

inout = 'inout’.

interface = 'interface,
is="is.

join="join’.

like="like.

link ="'link'.

machine = 'machine'.

model ='model'.

node = 'node.

none = 'none'.

not = 'not’.

of ="of".

or ='or'.

out ='out'.

package = 'package’.
partitioned = "partitioned'.
postcondition = 'postcondition'.
precondition = 'precondition’.
prefix = "prefix'.

raise = 'raise’.
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redefine = 'redefin€e'.
relation = 'relation'.
rename = 'rename'.
request = 'request'.

result = 'result'.
select = 'select'.
shallow = 'shallow'.
signal ='signa’.
simple ='smple.
State = 'state’.

static = 'static'.

stereotype = 'stereotype'.
stereotyped = 'stereotyped'.
subactivity = 'subactivity'.
submachine = 'submachine'.
subsystem = 'subsystem’.
synchronous = 'synchronous.

tag = 'tag".
then = 'then'.
to ='"to'.

transition = 'transition'.
trigger = 'trigger".

true ='true'.

undefine = 'undefine'.
unigque = 'unique'.

use = 'use.

usecase = 'usecase’.
values = 'values.
viewed = 'viewed'.

when = 'when'.
with = 'with'.
Xor = 'xor'.
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Lexical definitions:

character lower="a |'o'|'c'|'d '€ | |'g|'h |71 | ['K[T]"™m|"n|o|p|'q|'T|
SItu VWX Y| 'Z.

character_upper ="A"|'B'|'C'|'D'|'E'|'F |'G' |'H'|'T|'T|'K'|'L"|'M"|'N"|'O"|'P |
QIR I'S|T|'U|'V|'W |'X|'Y"|'Z.
digit_excl_null ="1"|'2"|'3"|'4'|'5'|'6'|'7"|'8 |9

digit = digit_excl_null | null.

null ='0'.

underscore="_".

OCLname = character_lower [{ character_|lower | underscore | underscore | digit}].
OCLtypeName = character_upper [{ character_|lower | underscore | character_upper |
digit}].

Dec = (digit_excl_null [{digit}]) | null.

quotation_mark = """

special_character_a="!" | quotation_mark | '# |'$' | '%' | '%' | special_character_q|'(' | ')’
[ Ldigit] || < | =] > 2 | '@ | character_upper ||V [
underscore | "' | character_lower ['{" | |} |~

specia_character n=\n //newline

specia_character_g="". //aphostrophe mark

special_character s="". //space

specia_character 0= NUL | TC1/SOH | TC2/STX | TC3/ETX | TC4/EQT | TC5/ENQ |
TC6/ACK | BEL | FEO/BS | Tab | FE2/LF | FE3/VT | FE4/FF | FES/CR | SO | Sl |
TC7/DLE | DC1 | DC2 | DC3 | DC4 | TC8/NAK | TCY/SYN | TC10/ETB | CAN | EM |
SUB | ESC | DT/FS/ISA | PT/IGYIS3 | RSY/1S2.

CChar = quotation_mark ['\'] (specia_character_a | special_character q |
special_character_s | specia_character_o0).

Tab = FEV/HT.

Range = {digit} [{Tab}] "..' [{Tab}] ({digit} | ™).

Float0 = {digit} "' [{digit}] [('€ | 'E") ('+'|"-") {digit}].

MAYBE ="? [{digit}].

OBrack = '

CBrack ="

OParen ='(".

CParen=")'.

OCurly =1".

CCurly ={".

Comma=",".

Colon="".

Receives ="=".

Path ="".

SemiColon =";".

Dot =".".

Plus="+"

UPlus= Plus.

|
I5I
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Minus="-'.
UMinus = Minus.
Div="".

DD ="I".
DS="\.
Percent = '%',
LT =<\

GT ="'
AngleBL ='<<".
AngleRR = ">>",
LTE="<="
GTE =">="
Equa ="'=".
NotEqual ='/='.
DIF ='<>",
Power ="',
Arrow ="'->',
Exclamation ="".
DoubleDot ="..".
Dollar ='$'.
Star =",

AL ='#.
At="@'"
DES=".

- Ap-55 -



UOL grammar in WSN format:

(UOL 1.2)

Grammar productions

Act_concurrent_state list = (concurrent Act_state list )[{ (concurrent Act_state list)}].
Act_simple_state = (Action_state) | (Object_flow_state).

Act_state kind = (Activity_body) | (Act_simple_state ) | (Pseudostate ) | (Subactivity ).
Act_state list = (Act_state kind Partition_opt end)[{ (Act_state kind Partition_opt
end)}].

Action_def list = [{ (Action_definition)}].

Action_definition = (Synchronous_opt action Name Recurrence_opt Script_opt
Object_set_expression_opt Request_opt Action_kind).

Action_kind = [(call Operation_use) | (creates identifier) | (TextMultiline)].

Action _list = (identifier)[{ (', identifier)}].

Action_opt = [(actions EntryExit_action_opt)].

Action_sequence_opt = [(actions Action_list)].

Action_state = (state Name Viewed with_opt Constraint_use def _opt Action_opt).
Activity_body = (Activity_state Transition_list Action_def_list).

Activity_model = (activity Name Viewed with_opt Constraint_use def opt

Activity body end).

Activity state = (composite State_definition Partition_opt Act_concurrent_state list) |
(composite State_definition Partition_opt Act_state list).

Actor_or_exception = (actor) | (exception).

Actua = (Expression).

Actual_generics= ([ Type_list']).

Actual_generics_opt = [(Actua_generics)].

Actual_list = (Actua)[{ (', Actua)}].

Actuals = ('(" Actual_list")").

Actuals opt = [(Actuals)].

Alias = (Element_name).

Anchor = (current) | (identifier).

Anchored = (like Anchor).

As dias=[(as Alias)].

Assoc_entity opt = [(with Classifier_name)].

Attach or_view = (attached to Name) | (viewed with View_element_name_list).
Attribute_declaration = (Attribute_signature Attribute single or_multi Extension_use).
Attribute rest = (Invariant_opt Type _mark is Initia_value) | (Invariant_opt
Type_mark) | (Invariant_opt "' unique '{" Classifier_list'}") | (', Feature_name list
Type_mark).

Attribute_signature = (addonly Signature rest) | (frozen Signature rest) |

(Signature _rest).

Attribute_single_or_multi = (Attribute rest) | (Cardinality2 Invariant_opt Type_mark
Initial_multi_value opt).

Attribute value = (identifier is Expression).

Base class = (Classifier_name).

?I?Tr(y:) I(a({;'(;)l l(.(,l\:.))D) | (DS) [ (GTE) | (implies) [ (LTE) | (or) | (xor) | (<) | (>) [ (+) |
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Binary _expression = (Expression Binary Expression).

Bit_type = (BIT Constant).

Boolean_constant = (false) | (true).

Boolean expression = (TextMultiline).

Cadll = (Parenthesized_qualifier_opt Call_chain).

Call_chain = (Unqualified_cal)[{(." Unqualified_call)}].

Cardinality = (Range_list Range last).

Cardinality_opt = [(Cardinality2)].

Cardinality2 = ('[' Cardindity ).

Class body =[(In_or_st or_fe)].

Class declaration = (Class_header Formal _generics opt Viewed with_opt
Extension_declaration_opt Extension_use Class_body end).

Class_header = (Deferred_opt class Class_name).

Class list = (Class_name)[{ (', Class_name)}].

Class_name = (Classifier_name).

Class or_intf_or_rel_decl_list = [{(Class_declaration) | (Element_name) |
(Interface_declaration) | (Relation_declaration)} ].

Class type = (Class_name Actual_generics _opt).

Class_type_expanded = (expanded Class type).

Classifier_list = (Classifier_name)[{(',' Classifier_name)}].
Classifier_name = (Element_name).

Classifier_or_operation = (Element_name).

Clients= ({' Class list '}").

Collaboration_declaration = (collaboration Collaboration_name Formal _generics_opt
Viewed with_opt Implementation_of opt Class or_intf_or_rel_decl list
Action_def list Message list_opt end).

Collaboration_name = (identifier).

Comment_definition = (CommentMultiline Attach_or_view).
Comparision = (NOTEQUAL) | ('=).

Component_or_node = (component) | (node).

Composite_state = (composite State_definition Concurrent_state list) | (composite
State definition State list).

Concurrent_state list = (concurrent State _list )[{ (concurrent State list)}].
Condition_opt = [({' PrePost)].

Constant = (Entity) | (Manifest_constant).

Constraint = (constraint Constraint_def_list end).

Constraint_def_list = (Constraint_nameis'{' Constraint_expression

T[{ (Constraint_name is'{' Constraint_expression '}')}].
Constraint_expression = (OCL_expression) | (TextMultiline).
Constraint_name = (identifier).

Constraint_use def_opt = [(Constraint Invariant_opt) | (Use_of _constraint)].
Deferred_event_list = (event Name)[{ (event Name)} ].
Deferred_events opt = [(deferred Deferred_event_list)].

Deferred _opt = [(deferred)].
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Dependency = (Element_path to Element_path).

Dependency_description_opt = [(is TextMultiline)].

Dependency _list = (Dependency)[{ (', Dependency)}].

Discriminator_opt = [(‘'(' Name ")")].

Element_name = (identifier).

Element_path = (Element_name)[{ (Path Element_name)}].

Element_path_opt = [(Element_path)].

Entity = (current) | (identifier) | (result).

Entity_declaration_group = (Parameter_kind_opt Feature_name_list Type mark
Initia_value opt).

Entity declaration_list = (Entity_declaration_group)[{ (;' Entity_declaration_group)}].
EntryExit_action_opt = (entry Action_list exit Action_list) | (entry Action_list) | (exit
Action_list).

Equality = (Expression Comparision Expression).

Exception _list = (raise Exception_use)[{ (raise Exception_use)}].
Exception_name_list = (Identifier_list).

Exception_opt = [(Exception _list)].

Exception _raise opt = [(raise Exception_name list)].

Exception_use = (Name from Name_comma_list).

Expression = (Call) | (Equality) | (Manifest_array) | (Manifest_constant) |
(Operator_expression).

Expression_list = (Expression)[{ (',' Expression)}].

Extension_declaration = (Constraint) | (Stereotype) | (Tagged_values).
Extension_declaration_opt = [{ (Extension_declaration)}].

Extension_name = (identifier).

Extension_point = (String).

Extension_point_list = (String_list).

Extension_use = (Use_of _stereotype opt List_use consr_tag).

Feature_declaration = (Attribute_declaration) | (Constraint) | (Method_declaration) |
(Operation_declaration) | (Use_of_constraint) | (Use_of_tagged value).
Feature_declaration_attrib_or_Oper = (Attribute_declaration) | (Constraint) |
(Operation_declaration) | (Use_of constraint) | (Use of tagged value).

Feature list = (Feature_declaration) | (Feature_list_nul Feature_declaration).
Feature list_attrib_or_Oper = (Feature_declaration_attrib_or_Oper) |
(Feature_list_nul_attrib_or_Oper Feature declaration_attrib_or_Oper).

Feature list_nul = (Feature_declaration ';")[{ (Feature_declaration ';")}].

Feature list_nul_attrib_or_Oper = (Feature_declaration_attrib_or_Oper

""[{ (Feature_declaration_attrib_or_Oper ;)}].

Feature_name = (identifier) | (Infix) | (Prefix).

Feature_name list = (Identifier_list).

Feature or_redef = (Feature list) | (Redefine with list).

Feature rest = (Feature list) | (Use of stereotype';' Feature list) | (Use of stereotype).
Feature rest_attrib_or_Oper = (Feature_list_attrib_or_Oper) | (Use_of stereotype ;'
Feature list_attrib_or_Oper) | (Use_of _stereotype).
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Feature_set = (all) | (Identifier_list).

Features = [{ (feature '{" Visibility '}' Feature rest end)}].

Features attrib_or_Oper = [{ (feature {' Visibility '}' Feature rest_attrib_or_Oper
end)}].

Float_constant = ('FLOATINGconstantQ').

Formal_arguments opt = ('(" Entity_declaration list")") | ('(' ")).

Formal_generic = (Element_name Invariant_opt).

Formal_generic_list = (Formal_generic)[{ (', Formal_generic)}].
Formal_generics = ('[' Formal _generic_list']).

Formal_generics_opt = [(Formal_generics)].

Guard_expression = (Expression) | (TextMultiline).

Guard_expression_opt = [(When_or_after)].

Icon_opt = [(viewed as String)].

identifier = (MAYBE) | (OCLtypeOrName).

Identifier_list = (identifier)[{ (',' identifier)}].

Implementation_of opt = [(implements Classifier_or_operation)].

In_or_st or fe= (Featuresfeature{' Vishbility '}' Feature rest end Invariant_opt) |
(Features State_machine Invariant_opt) | (Inheritance Rest Invariant_opt).

Infix = (infix (" Infix_operator ')").

Infix_operator = (Binary) | (identifier).

Inheritance = (inherit Parent_list).

Inheritance_opt = [(Inheritance)].

Initial_multi_value opt = [(is'{' Expression _list '}")].

Initia_value = (Expression).

Initial_value opt = [(is Initia_value)].

Int_or_star = (Integer_constant) | (Star).

Interface_declaration = (Interface_header Formal _generics opt Viewed with_opt
Extension_declaration_opt Extension_use Inheritance_opt
Interface_operation_declaration_opt Invariant_opt end).

Interface _header = (interface Feature_name).
Interface_operation_declaration_opt = [{ (feature '{" Visibility '}' Operation_list end)}].
Internal_transition_list = [{ (transition When_or_after Trigger_opt
Action_sequence_opt)}].

Invariant_opt = [(Use_of _constraint)].

Light_body = (Name Formal_generics opt Extension_use Viewed with_opt
Inheritance_opt Features Invariant_opt end).

Link _list = (link Type_or_dependency Assoc_entity opt).

Link_list_opt = [(Link_list)].

List use consr_tag = [{(Use of tagged value)}].

Machine_body = (Composite_state Transition_list Action_def_list).
Manifest_array = (ANGLEBL Expression_list ANGLERR).

Manifest_constant = (Boolean_constant) | (Character_constant) | (Float_constant) |
(Integer_constant) | (String).

Message = (actions Action_list to Classifier_name from Classifier_name).
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Message list = (Message)[{ (Message)} ].

Message list_opt = [(Message list)].

Method _body = (OM_body Method_rest).

Method_declaration = (Method_header Method _body).

Method _header = (Signature) | (Signature _rest).

Method rest = (like Feature_name Method routine) | (Method routine) | (Specification
Method_routine).

Method_routine = (is Routine).

Model_declaration = (model Model _name View_element_decl list_opt

Package decl_list_opt end).

Model _name = (identifier).

MorePost = [({' postcondition ":' Constraint_expression '}")].

Name = (identifier).

Name_comma. list = (Name)[{ (',' Name)}].

Name_inherit_list = (Name Discriminator_opt)[{ (', Name Discriminator_opt)}].
New_export_item = (Clients Feature_set).

New_export_list = (New_export_item)[{ (‘;' New_export_item)}].

New_exports = (export New_export_list).

New_exports_opt = [(New_exports)].

Object_body = (is Attribute_value) [{ (';' Attribute_value)}].

Object_declaration = (Object_name Formal_generics_opt instance of Element_path
Extension_use Viewed with_opt Object_body Invariant_opt end).
Object_flow_state = (State_definition flow Name [ Name ']' Invariant_opt).
Object_name = (identifier).

Object_set_expression = (Name)[{ ('’ Name)}].

Object_set_expression_opt = [(to Object_set_expression)].

OCL_expression = (OCLexpression).

OCL actual ParameterList = (OCL expressionListing).

OCL actual ParameterListOpt = [(OCL actual ParameterList)].

OCL additiveExpression = (OCLmultiplicativeExpression OCL additiveExpressionList).
OCL additiveExpressionList = [{ (OCLaddOperator OCL multiplicativeExpression)}].
OCLaddOperator = ('+") | ().

OCLcollectionKind = (Bag) | (Collection) | (Sequence) | (Set).

OCLdeclarator = (OCLnameList OCLsimpleTypeSpecifierOpt ).
OCLdeclaratorOpt = [(OCL declarator)].

OCLdotOrArrow = (Arrow) | ().

OCLenumerationType = (enum '{" '# OCLnameL.ist '}").

OCLexpression = (OCL logical Expression).

OCLexpressionList = (', OCLexpression)[{ (‘,” OCLexpression)}].
OCLexpressionListing = (OCLexpression)[{ (', OCLexpression)}].

OCL expressionListOrRange = (OCL expression OCL expressionRestOpt).
OCLexpressionListOrRangeOpt = [(OCLexpressionListOrRange)].

OCL expressionRestOpt = [(DoubleDot OCLexpression) | (OCLexpressionList)].
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OClL featureCall = (OCL pathName OCL timeExpressionOpt OCL qualifiersOpt

OCL featureCallParametersOpt).

OClLfeatureCallList = [{ (OCLdotOrArrow OCLfeatureCall)}].

OClL featureCall Parameters = ('(' OCLdeclaratorOpt OCL actual ParameterListOpt ")").
OClL featureCall ParametersOpt = [(OCL featureCall Parameters)].

OCLifExpression = (if OCLexpression then OCL expression else OCL expression endif).
OClLliteral = (OCLnumber) | (OCLSTRING) | (‘# OCLname).

OClLliteralCollection = (OCL collectionKind '{" OCL expressionListOrRangeOpt '}").
OCL logicaExpression = (OCLrelational Expression OCL |ogical ExpressionList).
OCLIlogicaExpressionList = [{ (OCLIlogical Operator OCLrelationa Expression)} ].
OCLIlogicalOperator = (and) | (implies) | (or) | (xor).

OCL multiplicativeExpression = (OCLunaryExpression
OCLmultiplicativeExpressionList).

OCL multiplicativeExpressionList = [{ (OCLmultiplyOperator OCLunaryExpression)} ].
OCLmultiplyOperator = (**) | (‘).

OCLnameList = (OCLname)[{ (', OCLname)}].

OCLnumber = (Dec).

OCL pathName = (Element_path).

OCL pathTypeName = (OCLtypeName )[{ (Path OCLtypeName)}].

OCL postfixExpression = (OCL primaryExpression OCL featureCallList).

OCL primaryExpression = (OCLifExpression) | (OCLliteralCollection) | (OCLIliteral) |
(OCL pathName OCL timeExpressionOpt OCL qualifiersOpt

OCL featureCallParametersOpt) | ('(' OCLexpression ')").

OCLqualifiers = ('[' OCL actual ParameterList ']').

OCLqualifiersOpt = [(OCLqualifiers)].

OCL relational Expression = (OCL additiveExpression OCL rel ational ExpressionOpt).
OCLrelational ExpressionOpt = [(OCL relational Operator OCL additiveExpression)].
OCLrelationa Operator = (DIF) | (GTE) | (LTE) | (‘<) | (> | ('=).
OCLsimpleTypeSpecifier = (OCLenumerationType) | (OCL pathTypeName).
OCLsimpleTypeSpecifierOpt = [(":' OCLsimpleTypeSpecifier)].

OCLSTRING = ('STRINGstart' 'STRINGI!iteral' 'STRINGend").

OCLtimeExpression = (‘@' OCLname).

OCLtimeExpressionOpt = [(OCLtimeExpression)].

OCLtypeOrName = (OCLname) | (OCLtypeName).

OCLunaryExpression = (OCL postfixExpression) | (OCL unaryOperator

OCL postfixExpression).

OCLunaryOperator = (not ) | (*-' UMinus).

OM_body = (Formal_arguments_opt Type_mark_opt Exception_raise_opt
Condition_opt Extension_use Invariant_opt).

Operation_body = (OM_body Operation_rest).

Operation_declaration = (Signature Operation_body).

Operation _list = (Operation_declaration)[{ (;' Operation_declaration)}].
Operation_or_signa = (Operation_use) | (Signal_definition).

Operation_rest = (is Specification).
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Operation_use = (Name . Name ‘(" Expression_list ")").

Operator_expression = (Binary_expression) | (Parenthesized) | (Unary_expression).
Package decl_list =

(Package _or_subsystem_declaration)[{ (Package or_subsystem declaration)}].
Package _decl_list_opt = [(Package _decl_list)].

Package declaration = (package Package name Viewed with opt Extension_use
Package inheritance opt Package import_optPackage element decl list opt
Invariant_opt end).

Package element_decl = (Activity_model) | (Actor_or_exception Light_body) |
(Class_declaration) | (Collaboration_declaration) | (Comment_definition) |
(Object_declaration)|(Component_or_node Ultra light_body) | (Extension_declaration)|
(Interface_declaration) | (Package declaration) | (Relation _declaration) |
(Usecase_abstraction).

Package element_decl_list = (Visibility_opt Package element_decl)[{ (Visibility_opt
Package element_decl)}].

Package element_decl list_opt = [(is Package element_decl_list)].

Package import_elem = (Visibility_opt Element_path_opt As alias from
Package name).

Package import_list = (Package_import_elem)[{ (', Package _import_elem)}].
Package import_opt = [(import Package_import_list )].
Package_inheritance_opt = [(inherit Package name list)].

Package name = (identifier).

Package name list = (Package name Discriminator_opt)[{ (', Package name
Discriminator_opt)}].

Package or_subsystem_declaration = (Package element _decl) |
(Subsystem_declaration) | (Use_of constraint) | (Use_of _stereotype) |

(Use _of_tagged value).

Parameter_kind_opt = [(inout) | (in) | (out)].

Parent = (Class_type Discriminator_opt).

Parent_list = (Parent)[{ (';’ Parent)}].

Parent_relation = (Relation_type Relation_feature_adaptation_opt).
Parent_relation_list = (Parent_relation)[{ (‘;" Parent_relation)}].

Parenthesized = ('(' Expression ') UPlus).

Parenthesized_qualifier = (Parenthesized '.").

Parenthesized qualifier_opt = [(Parenthesized _qualifier)].

Partition_opt = [(partitioned in Name)].

Path_name = (Name)[{ (Path Name)}].

Path_name_or_final = (final) | (Path_name).

Path_name_or_initial = (initial) | (Path_name).

Position = [('(' Dec ', Dec Third_dimension ')")].

Post_opt = ('} MorePost).

Prefix = (prefix '(" Prefix_operator )").

Prefix_operator = (Unary identifier).
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PrePost = (postcondition ;" Constraint_expression '}") | (precondition "'
Constraint_expression Post_opt ).

Property = (LT Extension_name GT) | (LT Extension_name',' Expression GT).
Property _list = (Property)[{ ('’ Property)}].

Pseudostate = (Pseudostate_kind NameConstraint_use _def _opt Action_opt).
Pseudostate kind = (branch) | (deep history) | (final) | (fork) | (initial) | (join) | (shallow
history).

Range last = (Int_or_star) | (Range).

Range list = [{(Range_mid)}].

Range_mid = (Integer_constant ',") | (Range"'," ).

Reception_opt = [(to Name_comma. list)].

Recurrence_opt = [('(' Expression '))].

Redefine_pair = (Feature_name with Feature_name).

Redefine_with_list = (Redefine_pair )[{(',' Redefine pair)}].
Relation_declaration = (relation Relation_name Extension_declaration_opt
Extension_use Relation_inheritance opt Link _list_opt Features attrib_or_Oper
Invariant_opt end).

Relation_feature_adaptation = (Rename_opt New_exports_opt Undefine_opt
Relation_redefine_opt Select_opt end).

Relation feature adaptation_opt = [(adaptation Relation feature adaptation)].
Relation_inheritance = (inherit Parent_relation_list).

Relation_inheritance_opt = [(Relation_inheritance)].

Relation_name = (identifier).

Relation_path = (Element_path).

Relation_redefine = (redefine Feature_or_redef).

Relation_redefine_opt = [(Relation_redefine)].

Relation_type = (Relation_path).

Rename = (rename Rename list).

Rename _list = (Rename_pair)[{ (', Rename_pair)}].

Rename_opt = [(Rename)].

Rename_pair = (Feature_name as Feature_name).

Request_opt = [(request Operation_or_signal)].

Rest = (Features State_declaration_opt).

Routine = (TextMultiline).

Script_opt = [(String)].

Select = (select Feature list).

Select_opt = [(Select)].

Signal_definition = (signal Name Reception_opt Exception_opt).
Signal_or_time_or_change = (after Time_expression) | (Signal_definition) | (when
Boolean_expression).

Signature = (deferred Signature_rest).

Signature rest = (Feature_name) | (static Feature_name).

Simple_state = (simple State_definition).

Specification = (TextMuultiline).
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Start_production = (Model _declaration) | (Package_declaration).

State declaration_opt = [(State_machine)].

State definition = (state Name Viewed with_opt Constraint_use _def _opt Action_opt
Internal_transition list Deferred _events opt).

State_kind = (Machine_body end) | (Pseudostate end) | (Simple_state end) |
(Submachine end).

State list = (State_kind)[{ (State_kind)}].

State_machine = (state machine Name Viewed with_opt Constraint_use def opt
Machine_body end).

Stereotype = (stereotype Extension_name of Base_class Icon_opt

Stereotype _parent_opt Stereotype_extension_dec end).

Stereotype_extension_dec = [{ (Constraint) | (Tagged vaues)}].
Stereotype_parent_list = (Extension_name Discriminator_opt)[{ (', Extension_name
Discriminator_opt)}].

Stereotype_parent_opt = [(inherit Stereotype_parent_list)].

String = ('STRINGstart' 'STRINGIiteral' 'STRINGend).

String_list = (String)[{ (', String)} ].

Subactivity = (subactivity Name Viewed_with_opt Constraint_use def opt

Activity body).

Submachine = (submachine Name Viewed_with_opt Constraint_use _def opt
Machine_body).

Subsystem_declaration = (Subsystem header Formal _generics_opt Extension_use
Viewed with_opt Inheritance_optPackage import_opt
Interface_operation_declaration_opt Package element_decl _list_opt Invariant_opt
end).

Subsystem_header = (Deferred_opt subsystem Subsystem_name).
Subsystem_name = (identifier).

Synchronous_opt = [(synchronous)].

Tagged_values = (tag values Tagged_values def list end).

Tagged_values def = (Extension_name is Initial_value) | (Extension_name).
Tagged _values def list = (Tagged values def)[{(Tagged values def)}].
TextMultiline_opt = [(TextMultiline)].

Third_dimension = [(',' Dec)].

Time_expression = (Integer_constant String).

Transition_definition = (transition Name from Path_name_or_initial to
Path_name_or_final Guard_expression_opt Trigger_opt Action_sequence_opt).
Trangition_list = [{(Transition_definition)}].

Trigger_expression = (call Operation_use) | (trigger Signal_or_time_or_change).
Trigger_opt = [(Trigger_expression)].

Type = (Anchored) | (Bit_type) | (Class _type) | (Class _type expanded).

Type_link = (Classifier_name).

Type_link_list = (Type_link)[{ (', Type_link)}].

Type_link_two _list = (Type_link Cardinality_opt ', Type _link_list Cardinality _opt).
Type_list = (Type)[{ (', Type)}].
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Type _mark = (:' Classifier_name) | ("' like Feature_name).

Type_mark_opt = [(Type_mark)].

Type_or_dependency = (Dependency_list Dependency_description_opt) |
(Type_link_two_list).

Ultra light_body = (Name Formal_generics_opt Extension_use Viewed with_opt
Inheritance_opt Identifier_list Invariant_opt end).

Unary = (not) | ('+' UPlus) | (' UMinus).

Unary_expression = (Unary Expression).

Undefine = (undefine Feature _list).

Undefine_opt = [(Undefine)].

Unqualified call = (Entity Actuals opt).

Use of constraint = (constrained by '{' Constraint_expression '}").

Use of stereotype = (stereotyped with Extension_name).

Use of stereotype opt = [(Use of_stereotype)].

Use of tagged value = (with tag values (" Property_list ")").

Usecase abstraction = (Usecase_definition) | (Usecase_extension) | (Usecase instance).
Usecase actor_opt = [(actor Identifier_list)].

Usecase at course opt = [(alternative course TextMultiline)].

Usecase definition = (usecase Name Formal _generics opt Usecase inherit_opt
Usecase use opt Usecase actor_opt Features attrib_or_Oper TextMultiline_opt
Usecase alt course opt Usecase extension_point_opt end).

Usecase extension = (extend Usecase path with Usecase path list in
Extension_point).

Usecase extension_point_opt = [(extension in Extension_point_list)].

Usecase inherit_opt = [(inherit Name_inherit_list)].

Usecase_instance = (usecase Name Formal_arguments_opt Type_mark_opt is
Usecase_method_list end).

Usecase method = (identifier is Expression).

Usecase method_list = (Usecase_method )[{ (Usecase_method)} ].

Usecase path = (Name)[{ (Path Name)}].

Usecase path list = (Usecase path)[{ (', Usecase path)}].

Usecase use opt = [(use Identifier_list)].

View_element_decl _list = (View_element_declaration)[{ ("}’
View_element_declaration)}].

View_element_decl list_opt = [(diagrams View_element_decl_list)].
View_element_declaration = (View_element_name list ' View_element_kind).
View_element_kind = (identifier).

View_element_name = (identifier).

View_element_name list = (View_element_name Position)[{ (', View_element_name
Position)}].

Viewed with_opt = [(viewed with View_element_name_list)].

Visbility = (any) | (Classifier_list) | (none).

Visibility_opt = [({' Visibility }"].

When_or_after = (after Time_expression ) | (when Guard_expression ).
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E ASCII, UNICODE and ISO 10646 Character Set

This section shows the code charts of the four formats more known:

Hex 1SO 10646 ASCII/UNICODE!
00 0/0 NUL

[o! 0/1 TC1/SOH
02 0/2 TC2/STX
03 03 TC3/ETX
04 0/4 TC4/EOT
05 0/5 TC5/ENQ
06 0/6 TC6/ACK
07 07 BEL

08 0/8 FEO/BS
09 0/9 FEUHT
0A 0/10 FE2/LF
0B 0/11 FE3/VT
0C 0/12 FE4/FF
oD 0/13 FE5/CR
OE 0/14 0

OF 0/15 S

10 10 TC7/DLE
11 11 DC1

12 12 DC2

13 U3 DC3

14 14 DC4

15 15 TC8/NAK
16 16 TCI/SYN
17 17 TC10/ETB
18 8 CAN

19 19 EM

1A 1/10 SUB

1B 111 ESC

1C 112 DT/FSIA
1D 1/13 PT/GS/IS3
1E 114 RSS2
1F 115 USISL
20 2/0 SPACE

21 2/21 !

2 22 “

23 213 #

24 2/4 currency / $
25 2/5 %

! The first 256 characters have the same value with ASCII and with UNICODE.
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26 2/6 &
27 2/7 ’
28 2/8 (
29 2/9 )
2A 2/10 *
2B 2/11 +
2C 2/12 ,
2D 2/13 -
2E 2/14 .
2F 2/15 /
30 3/0 0
31 3/1 1
32 3/2 2
33 3/3 3
34 3/4 4
35 3/5 5
36 3/6 6
37 37 7
38 3/8 8
39 3/9 9
3A 3/10 :
3B 3/11 :
3C 3/12 <
3D 3/13 =
3E 3/14 >
3F 3/15 ?
40 4/0 @
41 4/1 A
42 4/2 B
43 4/3 C
44 44 D
45 4/5 E
46 4/6 F
47 A7 G
48 4/8 H
49 4/9 I
4A 4/10 J
4B 4/11 K
4C 4/12 L
4D 4/13 M
4E 4/14 N
4F 4/15 (@]
50 5/0 P
51 5/1 Q
52 5/2 R
53 5/3 S
4 5/4 T
55 5/5 U
56 5/6 \%
57 517 W
58 5/8 X
59 5/9 Y
5A 5/10 Z
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5B 5/11 [
5C 5/12 \
5D 5/16 ]
5E 5/14 N
5F 5/15 _
60 6/0 )
61 6/1 a
62 6/2 b
63 6/3 C
64 6/4 d
65 6/5 e
66 6/6 f
67 6/7 g
68 6/8 h
69 6/9 i
6A 6/10 ]
6B 6/11 k
6C 6/12 I
6D 6/13 m
6E 6/14 n
6F 6/15 0
70 7/0 p
71 7/1 q
72 7/2 r
73 7/3 S
74 714 t
75 7/5 u
76 7/6 v
77 77 w
78 7/8 X
79 7/9 y
7A 7/10 z
7B 7/11 {
7C 7112 |
7D 7/13 }
7E 7/14 ~
7F 7/15 DEL

- Ap-69 -




